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Introduction

This is the 71st annual report of the U.S.
International Trade Commission on domestic
production and sales of synthetic organic
chemicals and the raw materials from which they
are made. The report, along with the quarterly
report titled Preliminary Report on U.S.
Production of Selected Synthetic Organic
Chemicals (Including Synthetic Plastics and Resin
Materials), is prepared under investigation No.
332-135, Synthetic Organic Chemicals Reports.
This investigation is conducted under the
authority of section 332(g) of the Tariff Act of
1930 (19 U.S.C. 1322(g)), for the purpose of
collecting data and preparing public reports on
synthetic organic chemicals, plastics materials,
medicinal chemicals, pesticides, and other organic
chemical products. The annual report consists of
15 sections, each covering a specified group
(based principally on use) of organic chemicals as
follows: Coal tar, tar crudes and pitches; primary
products from petroleum and natural gas for
chemical conversion; cyclic intermediates; dyes;
organic pigments; medicinal chemicals; flavor and
perfume materials; plastics and resin materials;
rubber-processing chemicals; elastomers;
plasticizers; surface-active agents; pesticides and
related products; miscellaneous end-use chemicals
and chemical products; and miscellaneous cyclic
and acyclic chemicals. Data have been supplied
by approximately 742 producers.

Each of the 15 sections is headed by a
summary of the statistical data. The first table in
each section gives statistics on products and
groups of products in as great detail as is possible
without revealing the operations of individual
producers. Statistics for an individual chemical or
group of chemicals are given only when there are
three or more producers, no one or two of which
may be predominant. Moreover, even when
there are three or more producers, statistics are
not given if there is any possibility that their
publication would violate the statutory provisions
relating to unlawful disclosure of information
accepted in confidence by the Commission.!

Data are reported by producers for only those
items where the volume of production or sales or
value of sales exceeds certain minimums. Those
minimums for all sections are 5,000 pounds of
production or sales or $5,000 of value of sales
with the following exceptions: Plastics and resin
materials—50,000 pounds or $50,000; pigments,
medicinal chemicals, flavor and perfume
materials, and rubber-processing chemicals—
1,000 pounds or $1,000. They are usually given
in terms of undiluted materials; however, products
of 95 percent or greater purity are considered to
be 100 percent pure. Commercial concentrations
are applicable for dyes, certain plastics and resins,
and a few solvents; such concentrations are
specifically noted.

18 U.S.C. u 1905 and 44 U.S.C. u 3508.
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The statistics given in this report include data
from all known domestic producers of the items
covered and include the total output of each
company’s plants, i.e., the quantities produced for
consumption within the producing plant, as well as
the quantities produced for domestic and foreign
sale.  The quantities reported as produced,
therefore, generally exceed the quantities
reported as sold. Some of these differences,
however, are attributable to changes in inventory.

The second table in each section lists all items
for which data on production or sales have been
reported, by primary manufacturers, identified by
manufacturers’ codes. Each code consists of not
more than three capital letters and is assigned on
a permanent basis.

The third table in each section is a directory,
alphabetized by the codes of the manufacturers
reporting in that section.

Appendix A is a directory, alphabetized by the
names of the manufacturers reporting in all
sections and which includes their general
corporate phone numbers and office addresses.

Appendix B lists synonymous names for cyclic
intermediates. Information on synonymous
names of the organic chemicals included in this
report may be found in the SOCMA Handbook:
Commercial Organic Chemical Names, published
by the Chemical Abstracts Service of the
American Chemical Society, or the Colour Index
(Revised Third Edition), published jointly by the
Society of Dyes and Colourists and the American
Association of Textile Chemists and Colorists.

Appendix C presents the data in this report
aggregated in the format of the Harmonized
System (HS) nomenclature on a 6-digit HS basis.

Appendix D is an alphabetical index of all the
products in this edition of the report.

Data contained in this report are compiled
primarily from Commission’s questionnaires sent
to domestic producers and represent the best data
available to the Commission. While the data
supplied in the questionnaires are checked against
data previously supplied by the submitting firm
and with data supplied by other domestic
producers, data are not independently verified by
direct Commission examination of the books of
companies furnishing information. Data
contained in this report should not be used for
investment and other purposes without
independent verification.

As specified in the reporting instructions sent
to manufacturers, production and sales (unless
otherwise specified) are defined as follows:

PRODUCTION is the total quantity of a
commodity made available by Original
Manufacturers Only within the customs
territory of the United States (includes the 50
states, the District of Columbia, and Puerto
Rico). It covers synthetic organic chemicals,
specified crudes from petroleum and coal tar,
and certain chemically described natural]
products, such as, alkaloids, enzymes, and
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perfume isolates. It is the sum—expressed in
terms of 100% active ingredient unless
otherwise specified in the reporting in-
structions—of the quantities:

Produced, separated, and consumed in the
same plant or establishment. A
Commodity is considered separated
either when it is isolated from the
reactive system or when it is not
isolated, but weighed, analyzed, or
otherwise measured. This includes
by-products and co-products that are
not classifiable as waste materials;

Produced and not isolated, but directly
converted to a finished or semifinished
item not included in this report (e.g.,
polyester film, polyurethane tires, nylon
fiber, bar soap, etc.). (See specific
instructions in individual sections);

Produced and transferred to other plants or
establishments of the same firm or 100%
owned subsidiaries or affiliates;

Produced and sold to, or bartered with,
other firms (including less than 100%
owned subsidiaries);

Produced for others under toll agreements
(see general instructions);

Produced and held in stock.

PRODUCTION EXCLUDES:

Purification of a commodity, which is
purchased by, or transferred from
within, the company, unless inclusion of
such processing is specifically requested
in the reporting instructions for
individual sections;

Intermediate products which are formed in
the manufacturing process, but are not
isolated from the reaction system—that

is, not weighed, analyzed, or otherwise
measured; except such products as
described above as being produced and
not isolated, but directly converted to a
finished or semifinsihed item.

Materials that are used in the process but
which are recovered for re-use or sale;

Waste products having no economic
significance.

SALES are actual quantities of commodities sold
by Original Manufacturers Only. Sales
include the quantity and value of:

Shipments of a commodity for domestic use
or for export, or segregation in a
warehouse when title has passed to the
purchaser in a bona fide sale;

Shipments of a commodity produced for
you by others under toll agreement;

Shipments to subsidiary or affiliated
companies, provided the ownership is
less than 100%.

SALES EXCLUDE:

All  intra-company
corporate entity;

All shipments to 100% owned subsidiary or
affiliated companies;

All resales of imported or purchased
material, including materials obtained
by barter;

All shipments of commodity produced for
others under toll agreements.

VALUE OF SALES is the net dollar receipts of
sales f.0.b. plant or warehouse, or delivered.
F.o0.b. values are preferred, but if they are not
readily available form your records, delivered
values are acceptable.

transfers within a



Summary

Combined production of all synthetic organic
chemicals and primary products from petroleum
and natural gas in 1987 was 378,465 million
pounds—an increase of 7.9 percent from the
output in 1986 (which also included data on tars)
(table 1). Sales of these materials in 1987, which
totaled 206,049 million pounds, valued at
$74,012 million, were 11.7 percent larger than in
1986 in terms of quantity and 13.0 percent more
in terms of value. These figures include data on .
production and sales of chemicals measured at
several successive steps in the manufacturing
process, and, therefore, they necessarily reflect
some duplication. During 1983-87, the total
output of these products rose each year except for
1985 (figure 1). During that period the output of
these products generally followed the trend of the
Federal Reserve Board Index of U.S. Production.

In 1987, production of all synthetic organic
chemicals, including cyclic intermediates and
finished products totaled 253,055 million pounds,
or 7.6 percent more than the output in 1986. Ten

Table 1

Synthetic Organic Chemicals, 1987

sections showed an increase in production in 1987
over 1986. Rubber-processing chemicals (382
million pounds) increased by 17.9 percent;
plasticizers (1,998 million pounds) increased by
16.0 percent; elastomers (synthetic rubber)
(4,690 million pounds) increased by 14.9 percent;
plastics and resin materials (59,481 million
pounds) increased by 13.4 percent; cyclic
intermediates (55,196 million pounds) increased
by 10.0 percent; miscellaneous end-use chemicals
and chemical products (25,223 million pounds)
increased by 9.5 percent; dyes (255 million
pounds) increased by 8.3 percent, surface-active
agents (6,269 million pounds) increased by 6.3
percent; organic pigments (94 million pounds)
increased by 6.1 percent; miscellaneous cyclic and
acyclic chemicals (98,040 million pounds)
increased by 2.5 percent; of the remaining
sections, pesticides and related products (1,040
million pounds) showed a decreased of 11.9
percent; flavor and perfume materials (126
million pounds) decreased 9.7 percent and
medicinal chemicals (261 million pounds) also
decreased 1.3 percent in 1987 from that in 1986.

Synthetic organic chemicals and their raw materials U.S.production and sales, 1986 and 19867

Sales
Production Quantity Value
Increase Increase Increase
or or or
decrease decrease decrease
(-), 1987 (-),1987 (-),1987
over over over
Chemical 1986 1987 19861 1986 1987 19861 1986 1987 19861
Million Million _ ©  Million Million Million  Million
pounds pounds Percent pounds pounds Percent dollars dollars Percent
Grand total .............. 350,859 378,465 7.9 184,454 206,049 11.7 65,486 74,012 13.0
Tars ..., 2,046 2,291 12.0 (3) (®) () () (® ()
Primary products from
petroleum and natural
[ I= T 113,545 123,119 8.4 53,035 569,677 12.5 6,020 7,620 26.6
Synthetic organic chemicals,
total2 ................ 235,267 253,055 7.6 131,419 146,371 11.4 59,466 66,392 11.6
Cyclic intermediates . . ... 50,193 55,196 10.0 22,333 23,206 3.9 7,150 7,562 5.8
Dyes .................. 236 255 8.3 226 230 1.8 652 677 3.9
Organic pigments ....... 89 94 6.1 77 83 8.6 513 586 14.3
Medicinal chemicals .. ... 264 261 -1.3 158 167 5.1 1,518 1,534 1.1
Flavor and perfume
materials ............ 138 126 -8.7 96 81 -15.5 623 726 16.5
Plastics and resin
materials ............ 52,447 59,481 13.4 45,144 51,170 13.3 20,355 26,066 28.1
Rubber-processing
chemicals ............ 324 382 17.9 235 289 22.8 297 359 21.1
Elastomer (synthetic
rubber) .............. 4,081 4,690 14.9 2,489 3,109 24.9 2,213 2,714 22,7
Plasticizers ............ 1,722 1,998 16.0 1,624 1,876 15.5 765 896 7.1
Surface-active agents ... 5,895 6,269 6.3 3,567 3,923 10.0 1,606 1,713 6.6
Pesticides and related
product .............. 1,180 1,040-11.9 940 911 -3.2 4,234 4,171 -1.5
Miscellaneous end-use
chemicals and chemical
products ............. 23,033 25,223 9.5 16,600 21,010 26.6 8,731 7,355 -15.8
Miscellaneous cyclic and
acyclic chemicals ..... 95,666 98,040 2.5 37,930 40,317 6.3 10,809 12,032 11.3
! Percentage calculated from figures rounded to thousands.
2 Because of rounding, figures may not add to the totals shown.
3 Not available

Source: Compiled from data recelved in response to questionnaire of the U.S.

International Trade Commission.
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Figure 1
Synthetic organic chemicals and their raw materials, total, vs FRB index

Billions
of pounds

500

400

200 -

150 —

S

1983 198 1985

1987

Source: Production, U.S. International Trade Commission, Synthetic Organic Chemicals: United States
Production and Sales; FRB index, The Board of Governors of the Federal Reserve System.



General

In this report, synthetic organic chemicals are
classified on the basis of their principal use as
follows: Cyclic intermediates, dyes, organic
pigments, medicinal chemicals, flavor and
perfume materials, plastics and resin materials,

rubber-processing chemicals, elastomers
(synthetic rubber), plasticizers, surface-active
agents, pesticides and related products,

miscellaneous end-use chemicals and chemical
products, and miscellaneous cyclic and acyclic

chemicals. Most of these groups are further
subdivided either by use or by chemical
composition.  As intermediates, chemicals are

used in the manufacture of finished products,
aggregate figures that cover both intermediates

and finished products necessarily include
considerable duplication.
Total production of synthetic organic

chemicals (intermediates and finished products
combined) in 1987 was 253,055 million pounds,
or 7.6 percent more than the output of 235,267
million pounds reported for 1986, and 141.7
percent more than the output of 104,711 million
pounds reported in 1967 (see table 2). Sales of
synthetic organic chemicals in 1987 amounted to

Table 2

Synthetic Organic Chemicals, 1987

146,371 million pounds, valued at $66,392
million, compared with 131,419 million pounds,
valued at $59,466 million, in 1986, and 55,177
million pounds, valued at $10,438 million, in
1967. Production of all cyclic (ring chemical
structure) products (intermediates and finished
products combined) in 1987 totaled 84,979
million pounds, or 9.4 percent more than the
77,674 million pounds reported for 1986, and
172.5 percent more than the 31,182 million
pounds reported for 1967; however, the transfer
of eight items, in 1979, from the primary products
from petroleum and natural gas section to the
section on cyclic intermediates has caused the
output of cyclic products to appear much higher in
relation to 1967 than would otherwise have
resulted. Production of all acyclic (linear or
branch chemical structure) products in 1987
totaled 163,386 million pounds, or 6.5 percent
more than the 153,462 million pounds reported
for 1986, and 134.4 percent more than the
69,707 million pounds reported for 1967.
Differences in trends between cyclic and acylic
products reflect the aggregation of changes in
usage of individual chemicals rather than
preferences for cyclic versus acyclic chemcials.

Synthetic organic chemicals summary of U.S. production and sales of intermediates and finished

products, 1967, 1986, and 1987

(Production and sales in thousands of pounds; sales value in thousands of dollars)

Increase or decrease (-)

1987 over 1987 over
Chemical 19671 1986 1987 1967 1986
Organic chemicals, cyclic and acyclic,
grand total:
Production ......................... 104,711,357 235,267,490 253,055,030 141.7 7.6
Sales ........ i 65,176,823 131,419,041 146,371,462 165.3 11.4
Salesvalue ........................ 10,438,453 59,465,667 66,391,979 536.0 11.6
Cyclic, total:2
Production ......................... 31,181,832 77,674,272 84,979,001 172.5 9.4
Sales ... e 17,388,529 43,071,693 46,129,029 165.3 7.1
Salesvalue ........................ 4,170,713 27,923,080 31,158,174 647.1 11.6
Acyclic, total:2
Production ......................... 69,706,980 153,462,151 163,385,671 134.4 6.5
Sales ..........ciiiiiii i 34,626,250 85,858,812 97,133,672 181.3 13.1
Salesvalue ................. .. 5,393,503 29,329,973 32,519,757 502.9 10.9
1. Cyclic Intermediates
Production ............. e 20,793,132 50,192,839 565,196,139 165.5 10.0
Sales ..........iiii i e 9,461,180 22,332,679 23,205,872 145.3 3.9
Salesvalue ...............ciiiiiinn.. 1,000,359 7,150,386 7,562,427 656.0 5.8
2. Dyes
Production ........................... 206,240 235,547 255,198 23.7 8.3
Sales ....... ... i 198,592 225,695 229,763 156.7 1.8
Salesvalue ...................ccuiunn. 332,049 651,804 677,424 104.0 3.9
3. Organic Pigments
Production ...................ccovin. 563,322 88,521 93,915 76.1 6.1
Sales ... 42,867 76,711 83,302 94.3 8.6
Salesvalue .................00iiinnnn 108,354 513,132 586,254 441 .1 14.3
4. Medicinal Chemicals ‘
Cyclic: o i e
Production ......................... 110,129 207,619 196,029 78.0 -5.6
Sales ............. i, 70,120 106,195 103,833 48.1 -2.2
Salesvalue ................ovunn.. 348,873 1,364,394 1,364,930 291.2 A
Acyclic
Production ......................... 69,941 56,442 64,588 -7.7 14.4
Sales ........ i e 56,804 62,253 62,668 10.3 19.9 5
Salesvalue ........................ 36,402 163,136 169,196 364.8 10.5

See notes at end of table.
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Table 2—Continued

Synthetic organic chemicals summary of U.S. production and sales of intermediates and finished

products, 1967, 1986, and 1987

(Production and sales in thousands of pounds; sales value in thousands of dollars)

Increase or decrease (-}

1987 over
1967

1987 over
1986

Chemical 19671 1986 1987
5. Flavors and Perfume Materials
Cyclic:
Production ......................... 57,978 84,818 70,740 22.0 -16.6
Sales ...t i e e 47,285 72,335 56,239 18.9 -22.3
Salesvalue ................... ... 52,866 566,944 647,255 1124.3 14.2
Acyclic:
Production ......................... 53,558 63,312 55,414 3.5 3.9
Sales ... i e e 49,311 24,108 25,225 -48.8 4.6
Sales value ....... et 40,495 56,502 79,081 95.3 40.0
6. Plastics and Resin Materials
Cyclic:
Production ......................... 5,033,497 15,576,662 17,665,771 251.0 13.4
Sales ....... . i i i e 4,224,121 13,182,073 14,941,653 253.7 13.3
Salesvalue ..................000n 1,036,940 8,264,044 10,582,852 920.6 28.1
Acyclic:
Production ................. .0t 8,759,452 36,870,013 41,814,939 377.4 13.4
Sales ... e e 7,753,242 31,962,014 36,228,390 367.3 13.3
Salesvalue ........................ 1,635,690 12,090,744 15,483,286 846.6 28.1
7. Rubber-Processing Chemicals
Cyclic:
Production ......................... 220,139 296,853 354,372 61.0 19.4
Sales ......... i i 169,970 210,539 262,853 54.6 24.8
Salesvalue ................... ... 116,318 273,380 336,204 189.0 23.0
Acyclic
Production .............. ... ..t 43,994 27,257 27,642 -37.2 1.4
Sales .......... i 30,878 24,727 25,978 -15.9 5.1
Salesvalue ................ 00 15,477 23,170 22,783 47.2 -1.7
8. Elastomers (Synthetic Rubber)
Production ..............coiiiininn, 3,822,545 4,081,067 4,690,358 22.7 14.9
Sales ...... i i e 3,262,044 2,488,536 3,108,761 -4.7 24.9
Salesvalue ............ciiiiiiiiniin, 874,237 2,212,614 2,714,048 210.4 22.7
9. Plasticizers
Cyclic:
Production ......................... 929,871 1,312,106 1,455,074 56.5 10.9
Sales ... i i e 865,084 1,245,349 1,451,905 67.8 16.6
Salesvalue ............... . i 167,827 516,501 627,675 274.0 21.5
Acyclic:
Production ......................... 332,908 410,021 543,421 63.2 32.5
Sales ... i i e 296,767 378,821 423,667 42.8 11.8
Salesvalue ........................ 93,142 248,286 267,991 187.7 7.9
10. Surface-Active Agents
Cyclic:?
Production ......................... 1,418,444 2,567,382 2,646,680 4) 3.1
Sales ... e 852,238 1,864,282 1,991,374 4) 6.8
Salesvalue ................. .00 95,810 567,806 595,083 4) 4.8
Acyclic:
Production ...............ccvvvvvnnn. 2,060,851 3,327,999 3,621,853 (4) 8.8
Sales ... i i e 897,786 1,702,727 1,931,643 (4) 13.4
Salesvalue .............ccciiiiiiinn 220,877 1,038,354 1,117,633 (4) 7.6
11. Pesticides and Related Products
Cyclic:
Production ......................... 823,158 862,184 647,516 -21.3 -24.9
Sales ...t i e 681,632 692,262 592,839 -13.0 -14.4
Salesvalue ........................ 627,742 2,964,065 2,828,226 350.5 -4,
Acyclic:
Production ......................0un 226,505 317,858 392,021 73.1 23.3
Sales ... e 215,831 248,076 317,756 47.2 28.1
Salevalue ..................0unnn 159,301 1,269,605 1,342,357 742.7 5.7
12. Miscellaneous End-Use Chemicals
and Chemical Product
Cyclic:
Production ......................... (1,535,922) 3,634,252 3,510,100 (°) 9.7
Sales ... i (775,540) 1,897,205 1,904,165 (%) 0.4
Salesvalue ........................ (283,575) 4,050,468 3,952,458 (%) -2.4

See notes at end of table.
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Synthetic Organic Chemicals, 1987

Synthetic organic chemicals summary of U.S. production and sales of intermediates and finished

products, 1967, 1986, and 1987
(Production and sales in thous

ands of pounds; sales value in thousands of dollars)

Increase or decrease (-)

1987 over 1987 over
Chemical 19671 1986 1987 1967 1986
12. Miscellaneous End-Use Chemicals
and Chemical Product —Continued
Acyclic:
Production ......................... (58,159,771) 19,499,122 21,713,001 (%) 11.4
Sales ......... it i, (25,225,631) 14,702,583 19,106,276 (%) 30.0
Salesvalue ...............ccivunnn. (3,192,119) 4,680,944 3,402,665 (%) -27.3
13. Miscellaneous Cyclic and
Acyclic Chemicals
Cyclic:
Production ......................... (%) 2,715,490 2,887,467 (®) 6.3
Sales ... e () 1,166,368 1,305,231 (°) 11.9
Salesvalue ........................ (%) 1,040,156 1,397,386 (%) 34.3
Acyclic:
Production ......................... () 92,950,127 95,152,792 (%) 2.4
Sales ........ i i (%) 36,763,503 39,012,069 (%) 6.1
Salesvalue ........................ (%) 9,769,232 10,634,765 (%) 8.9
! Standard reference base period for Federal Government general-purpose index numbers.
2 Does not include data for elastomers.
3 Includes ligninsulfonates.
; The data for 1967 are not comparable with current data as a result of a change In accounting procedures.

Items in these two sections were previously Included in the section named miscellaneous chemicals.

Source: Compiled from data received in response to questionnaires of the U.S. International Trade Commission.

The following tabulation shows, by chemical groups, the number of companies that reported

production in 1987 of one or more of the

chemicals included in each group.

Number of
Chemical group companies Chemical group
Cyclic Iintermediates .............. 177 Elastomers (synthetic rubber) ............
Dyes ............coiiiiiiiinn.. 36 Plasticizers .............................
Organic pigments ................ 32 Surface-active agents ...................
Medicinal chemicals ............. 85 Pesticldes and related products ...........
Flavor and perfume materials ...... 33 Miscellaneous end-use chemicals and
Plastics and resins materials ....... 261 chemicals products ..................
Rubber-processing chemicals ...... 25 Miscellaneous cyclic and acyclic

chemicals

Number of
companies
32
45

164
74

164
266






Section 1

Coal Tar, Tar Crudes and
Pitches

Coal tar is produced chiefly by the steel
industry as a by-product of the manufacture of
coke; water-gas tar and oil-gas tar are produced
by the fuel-gas industry. Production of coal tar,
therefore, depends on the demand for steel;
production of water-gas tar and oil-gas tar reflects
the consumption of manufactured gas for
industrial and household use. Water-gas and
oil-gas tars have properties intermediate between
those of petroleum asphalts and coal tar.
Petroleum asphalts are not usually considered to
be raw materials for chemicals.

The U.S. International Trade Commission
began collecting data on crude coal tar for the
1986 reporting year. In 1987, U.S. production of
crude coal tar was 189 million gallons and crude
light oil amounted to 66 million gallons.

Tar crudes are obtained from coke-oven gas
and by distilling coal tar, water-gas tar, and oil-gas
tar. The most important tar crudes are benzene,
toluene, xylene, creosote oil, and pitch of tar.

Figure 2
Coal tar and tar crudes: U.S. production, 1983-87

Millions
of gallons

360
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Some of these products are identical with those
obtained from petroleum. Data for materials
obtained from petroleum are included, for the
most part, with the statistics for like materials
obtained from coke-oven gas and tars, and are
shown in table 3.

The domestic production by coke-oven
operators of industrial and specification grades of
benzene and xylene cannot be published since to
do so would disclose the operations of individual
companies. Some of the products obtained from
tar and included in the statistics in table 3 are
obtained from other products for which data are
also included in the table. The statistics,
therefore, involve considerable duplication, and
for this reason no group totals or grand totals are
given.

Table 4 lists the products reported in this
section and indicates the manufacturer(s) of each
by code. These codes are identified by company
name in table 5.

Data for 1987 tar crudes were supplied by 28
companies and company divisions.

Cynthia B. Foreso
202-252-1348
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Section 1

Table 3

Coal tar, tar crudes and pitches: U.S. production and sales, 1987

Average
Unit of Sales Unit
Coal tar, tar crudes and pitches Quantity Production Quantity Value value!
1,000
dollars
Crude coal tar:
Coke-oven operators .............. 1,000 gal 188,504 165,422 71,489 $0.43
Crude light oil:
Coke-oven operators .............. 1,000 gal 66,066 65,852 44,034 .67
Light-oil distillates:

Benzene, all grades, total2 ......... 1,000 gal (®) (®) 3) )
Coke-oven operators ............ 1,000 gal (®) (®) ) )
Petroleum refiners¢ ............. 1,000 gal 1,575,522 (®) (®) (®)

Toluene, all grades, totalz2 ......... 1,000 gal (®) (®) (®) ()
Coke-oven operator ............. 1,000 gal (®) (®) () ()
Petroleum refiners® .............. 1,000 gal 966,692 ®) (®) (®)

Xylene, all grades, total2........... 1,000 gal ) (3) (®) (®)
Coke-oven operators ............ 1,000 gal 3 (®) (®) (®)
Petroleum refiners® ............. 1,000 gal 649,428 391,641 319,152 .82

Creosote oil (Dead oil) (100% creosote
basis):

Distillate as such (100% creosote
basis) ......... it 1,000 gal 47,331 32,685 22,282 .68

Creosote in coal tar solution (100%
solutionbasis) .................. 1,000 gal (®) 34,285 19,748 .58

Pitch of tar:
Hard ...........ciiiiiiiiiiienan 1,000 tons 493 459 100,519 218.88
Medium ..............ccivinvnn. 1,000 tons (®) 652 31,103  47.72

1 Unit value per gallon or ton as specified.

2 Includes data for material produced for use in blending motor fuels. The annual production statistics for pet-
roleum refiners on benzene, toluene, and xylene are not comparable with the combined monthly production figures

because of fiscal year revisions.

3 Statistics cannot be published; to do so would disclose the operations of individual companies.

4 Benzene, all grades.
% Toluene, all grades.
¢ Mixed xylenes, high purity (98-100%).

Note 1.—Statistics for materials produced In tar and petroleum refineries are complled by the U.S. International

Trade Commission.

Note 2.—Data for all other tars and tar crudes are not included in the 1987 report because publication would

disclose the operations of individual companies.

Source: Compiled from data received in response to questionnaires of the U.S. International Trade Commission.
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Table 4

Synthetic Organic Chemicals, 1987

Coal tar, tar crudes and pitches for which U.S. production and/or sales were reported, identified by

manufacturer, 1987

Coal tar, tar crudes and pitches

Separate
statistics *

Manufacturers’ identification codes
(according to list in table 5)

Light oil, light oil distillates, and tar bases:

Crude coal tar

...................................

Crude lightoll ...........cc0viiiiineiinnnnnnnn,

Pyridine, tar bases:
Benzene (Benzol):
Tar bases: crude bases (dry basis)
Xylene (Xylol):
Xylene (Xylol): 90-100%
All other:
All other light-oll distillates ......................
Other tar distillates:
Naphthalene, crude:
Methylnaphthalene
Naphthalene, crude, solidifying at less than 74° C . ..
Naphthalene, crude, solidifying at 76° C to less
than79° C ... ... ...

.......................

..............................

Crude tar acld oils having a tar acid content of 5
percent to less than 24 percent .................
Cresylic acid crude:
Sodiumcresylate .................ooiuiuinn.

Creosote oil (Dead oil): creosote content in
solution (100 percent basis)
Creosote oil (Dead oil): creosote in coal tar
solution (100 percent solution basis) .............
Creosote ol (Dead oil): distillate as such (100
percent creosote basis) ........................
All other distillate products:
Carbon black oil

....................

................................

........................

Tar and tar pitches:
Tar, road:
Tar,road ... ...

Tar for other uses: crude ........................

Tar for other uses: refined ..................... .
Pitch of tar:

Pitch of tar: hard (M.P. 161° F and Over) .........

Pitch of tar: medium (M.P. 110° To 160° F) ......

Pitch of tar: soft (M.P. 80° To 109° F) .o,
All other:

Allother pitchof tar .............................

ABP, ALS, ART, CDT, CGU, DTR, EKO,
GSS, ILI, INL, LTV, NBC, SGO, TWD,
WPS.

ABP, ALS, ART, BTS, CGU, GSS, IGC,
ILI, INL, LTV, NBC, NTS, SGO,
TWD, WPS.

ART, KPT, NTS.

ART.

LYP.

KPT.

BTS, Gss.

ACS, KPT.

ACS, KPT.
KPT.

RIL.

ACS, ART, KPT, RIL.

ACS, ART, COP, KPT, RIL.
ACS.

KPT.

BTS, KPT.

GlV.

ACS, RIL.

BTS, IGC.
ACS, KPT, RIL.

ACS, KPT, RIL.
ART, COP, KPT, RIL.
ART.

WPS.

! Chemicals for which separate statistics are reported in this section are indicated by “Yes.” Chemicals for which
data are accepted in confidence and may not be published are indicated by “No.”
2 The manufacturer did not consent to his identification with the disignated products.

Source: Compiled from data received in response to questionnaires of the U.S International Trade Commission.
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Section 1

Table 5
Coal tar, tar crudes and pitches: Directory of manufacturers, alphabetical by code, 1987

Code Name of company Code Name of company
ABP ...... Drummond Co. Inc. GIV....... Givaudan Corp.
ACS ...... Allied Signal, Inc Engineered Materials GSS ...... Gulf States Steel

Sector IGC....... Indiana Gas & Chemical Corp.
ALS ...... Armco, Inc. I ........ Acme Steel Corp.

Eastern Steel Div. INL ....... Inland Steel Co.
ART ...... Aristech Chemical Corp.: KPT ...... Koppers Co., Inc.

Clairton Plant LTV ...... LTV Steel Co.

Gary Works LYP ...... Lyondell Petrochemical Co.
BTS ...... Bethlehem Steel Corp. : NBC ...... New Boston Coke Corp.
CDT ...... Carondelet Coke Corp. NTS ...... National Steel Corp., Great Lakes Plant
CGU ...... Citizen Gas And Coke Utility RIL ....... Reilly Tar & Chemical Corp.
COP ...... Coopers Creek Chemical Corp. SGO ...... Shenango, Inc.
DTR ...... Detroit Coke Corp. TWD ...... Tonawanda Coke Corp.
EKO ...... Empire Coke Co. WPS ...... Wheeling-Pittsburg Steel Corp.

Note.—Complete names, telephone numbers, and addresses of the above reporting companies are listed in app. A.
Source: Compiled from data received in response to questionnaires of the U.S International Trade Commission.
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Section 2

Primary Products from
Petroleum and Natural Gas for
Chemical Conversion

Primary products that are derived from
petroleum and natural gas are related to the
intermediates and finished products made from
such primary materials in much the same way that
crude products derived from the distillation of
coal tar! are related to their intermediates and
finished products. Many of the primary products
derived from petroleum are identical with those
derived from coal tar (e.g., benzene, toluene, and
mixed xylenes). Considerable duplication exists
in the statistics on the production and sales of
primary petroleum products because some of
these primary chemicals are converted to other
primary products derived from petroleum and
because data on some production and sales are
reported at successive stages in the conversion
process. The statistics are sufficiently accurate,
however, to indicate trends in the industry. Many
of the primary products for which data are
included in the statistics may be used either as fuel
or as basic materials from which other chemicals
are derived. In this report every effort has been
made to exclude data on materials that are used
as fuel; however, data are included on toluene
and mixed xylenes, which are used in blending
aviation and motor fuel.

The total production of primary products
derived from petroleum and natural gas during
1983-87 is shown in figure 3. Between 1983-87
production increased 12 percent from 109,670
million pounds to 123,119 million pounds.

Figure 3

Synthetic Organic Chemicals, 1987

The output of primary products derived from
petroleum and natural gas as a group amounted to
123,119 million pounds in 1987. Production in
1986 was 113,545 million pounds. The output of
aromatic and naphthenic products from
petroleum amounted to 26,762 million pounds in
1987, compared with 24,836 million pounds in
1986. Sales amounted to $1,946 million in 1987
and $1,404 million in 1986. In 1987, production
of benzene was 11,533 million pounds;
production of toluene was 6,970 million pounds;
and production of high purity mixed xylenes was
4,936 million pounds (table 6).

Production of all aliphatic hydrocarbons and
derivatives from petroleum and natural gas was
96,358 million pounds in 1987, compared with
88,710 million pounds in 1986. Sales of these
products were valued at $5,674 million in 1987,
compared with $4,616 million in 1986.
Production of ethylene was 34,951 million pounds
in 1987. The output of 1,3-butadiene in 1987
was 2,931 million pounds. Production of
propylene in 1987 was 19,019 million pounds
(table 6).

Table 7 lists the products reported in this
section and indicates the manufacturer of each by
code. The codes are identified by company name
in table 8.

Data for 1987 primary products from
petroleum and natural gas for chemical
conversion were supplied by 67 companies or
company divisions.

James Raftery
202-252-1365

! Statistics_on chemicals from coal tar are given in
Section 1 (Tar and Tar Crudes) of this report.

Primary products from petroleum and natural gas for chemical conversion: U.S. production, 1983-87
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Section 2

Table 6

Primary products from petroleum and natural gas for chemical conversion:

U.S. production and sales, 1987

Average
Primary products from petroleum and Sales Unit
natural gas for chemical conversion Production Quantity Value value'
1,000 1,000 1,000 Per
pounds pounds dollars pound
Grandtotal ............oiiiiiiniinenenn 123,119,361 59,677,198 7,620,039 $0.13
Aromatics and naphthenes?
LI < | 26,761,700 15,985,360 1,946,127 12
Benzene, all grades, total ................. 11,532,819 (3 (®) (®)
High purity (98-100%) ..............covn. 10,587,846 5,677,064 950,177 .17
Other (90-97.9%) ....vvviviiinnnennennn 944,973 (®) () ()
Toluene, all grades, total .................. 6,969,852 (®) (°) (®)
High purity (98-100%) ..........c.cvvunn 6,205,803 3,485,479 376,202 .1
Other (90-97.9%)45% . ... ... vivvnnn.. 764,049 () (®) ()
Xylenes, mixed, total ..................... (3) (3) () ®)
High purity (98-100%) .................. 4,935,656 2,976,471 319,152 11
Other (90-97.9%) ......covvvviviinvnvnns (®) (3) ] (®)
All other aromatics and naphthenes ......... 3,323,373 3,846,346 300,596 .08
Aliphatic hydrocarbons®
L=< | N 96,357,661 43,691,838 5,673,912 .13
C, Hydrocarbons, total .................... 41,685,004 13,278,816 1,716,804 .13
Acetylene? (For chemical use only) ....... 260,081 117,626 36,136 .31
Ethane ...........ccciiiiiiiinininnnn, 6,474,13 2,085,681 90,006 .04
Ethylene ............ ..o, 34,950,792 11,075,509 1,590,662 .14
C, Hydrocarbons, total .................... 30,143,162 18,078,433 1,900,926 1
Propane ............cciiiiiiiiiiiie, 11,123,860 8,208,244 489,569 .06
Propylene® ............ ..., 19,019,302 9,870,189 1,411,357 .14
C,4 Hydrocarbons, total .................... 14,690,813 6,952,097 1,094,303 .16
Butadiene and butylene fractions ......... 1,240,292 951,042 114,299 .12
1,3-Butadiene, grade for rubber
(elastomers) ............... ... ... 2,930,658 2,720,719 639,481 .24
n-Butane .............. ... 0 0 i, 2,030,649 829,673 60,909 .07
1-Butene ........... ... i i, 461,831 291,287 50,066 17
Isobutane .............. ... i, 1,165,274 564,320 53,849 .10
Isobutylene ................ ... . i, 1,034,889 306,920 63,765 .18
All other C, hydrocarbons® .............. 5,827,220 1,288,136 121,934 .09
Cs Hydrocarbons, total .................... 2,434,817 1,005,834 115,988 .12
Isoprene (2-Methyl-1,3-butadiene) ....... 107,140 150,176 25,169 A7
n-Pentane ................ .. i, 284,830 (®) (®) (®)
Pentenes, mixed ................ .00, 345,342 289,021 20,334 .07
Piperylene (1,3-Pentadiene) ............. 98,650 87,051 14,167 .16
All other C4 hydrocarbons®™ ' ., ... ....... 1,598,855 479,586 56,318 12
All other aliphatic hydrocarbons,
derivatives and mixtures, total .......... 7,403,865 4,376,658 845,891 .19
Alpha olefins, Cg-Cg .. vvvvvnvirnnnnenn. 827,089 524,899 127,669 2-2 24

See footnotes at end of table.
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Synthetic Organic Chemicals, 1987

Table 6—Continued

Primary products from petroleum and natural gas for chemical conversion: U.S. production and sales,
1987

Average
Primary products from petroleum and Sales Unit
natural gas for chemical conversion Production Quantity Value value!
1,000 1,000 1,000 Per
pounds pounds dollars paound
Aliphatic hydrocarbons—Continued
All other aliphatic hydrocarbons, derivatives
and mixtures—Continued :
Alpha olefins, C,; and higher ............. 602,782 ()] (3) (3
Dodecene (Tetrapropylene) ............. 317,552 248,483 46,090 $.19
n-Heptane ............................ 178,497 127,085 20,768 .16
Hexane ...............cciiiiiinnn.. 852,035 383,310 52,884 .14
Nonene (Tripropylene) .................. 519,663 268,753 53,411 .20
n-Paraffins’2 ... ................. . ..., 2,298,247 1,621,986 209,604 .13
Allother™ . ... ... ... ... ... i, 1,808,000 1,202,142 335,465 .28

! Calculated from rounded figures.

2 The chemical raw materials designated as aromatics are In some cases Identical with those obtained from the
distillation of coal tar; however, the statistics given in the table above relate only to such materials as are derived
from petroleum and natural gas. Statistics on production and/or sales of benzene, toluene, and xylene from all
sources are given in table 1 of the report on “Tar and Tar Crudes.”

° Reported data are accepted In confidence and may not be published, or no data were reported.

4 Includes toluene, solvent grade, 90 percent.

S Includes toluene and xylene used as solvents; may include that which is blended in aviation and motor gasolines.
¢ Includes data for alkyl aromatics, crude cresylic acid, cyclopentane, naphthalene, naphthenic acid, carbon black
feedstock, distillates, solvents and miscellaneous cyclic hydrocarbons. Also includes production and/or sales data for
the other than high purity grades of benzene, toluene, and mixed Xylenes.

7hPrcc>:ductIon figures on acetylene from calcium carbide for chemical synthesis are collected by the U.S. Bureau of
the Census.

¢ Includes data for refinery propylene.

¢ Includes production and/or sales data for 2-butene, mixtures of 1-butene and 2-butene, and mixed C, streams.
1% Includes data for mixtures of Cs hydrocarbons, isopentane, and 2-pentene.

" Includes sales data only for n-pentane.

'2 Includes data for the following chain lengths: Ce-Cs , Co-Cis, C10-Cya , C10-Crs, Ci2-Cys and others.

' Includes production and/or sales data for methane, Isoheptanes, isohexane, iso-octane, mixed hexenes, mixed
heptenes, mixed octenes, n-octane, di-isobutylene, eicosane, mixtures of C. and C; , C4-Cq, Cs-C,, Ce-C,
hydrocarbons, hydrocarbon derivatives, and other hydrocarbons.

Source: Complled from data recelved in response to questionnaires of the U.S. International Trade Commission.
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Section 2

Table 7

Primary products from petroleum and natural gas for chemical conversion for which U.S. production
and/or sales were reported, identified by manufacturer, 1987

Primary products from petroleum and natural
gas for chemical conversion

Separate
statistics 1

Manufacturers’ identification codes
(according to list in table 8)

Aromatics and naphthenes

Alkyl aromatics:
(037 [ Y- - P
All other alkyl aromatics ..............cciviiiinerienns
Benzene: ...... ... it i e e e
Benzene, high purity (98-100%) .............cciuv.n.

Benzene, other ........... . ittt
Cresylic acid (Less than 75 percent distiling over

215%C) i i e e i e e e e e
Cyclopentane ........... ..ottt innnnnnnnns
Naphthalene ............ .. ittt iiiiiiinennnnnns
Naphthenic acid:

Naphthenic acid, acid number 150-199 ................

Naphthenic acid, acid number 200-224 ................

Naphthenic acid, acid number less than 150 ...........
Toluene:

Toluene, high purity (98-100%) .........ccvvivevnenns

Toluene, other ..........cciiiiiiiiiiinrinninennenns
Xylenes, mixed:
Xylenes, high purity {98-100%) ..............ccvuvun.

Xylenes, other ............coiitiiiiiitnniennenennenns
All other aromatics and naphthenes: ....................
Aromatics, Cg . .iviiiiiiiiii ittt
Carbon black feedstock ...................c.iiuunn.

All other products from petroleum and natural gas,
(02 L= - A

Aliphatic hydrocarbons
C, Hydrocarbons:
Methane ...........ciiiiiiiiiiit ittt ineenennnn
C, Hydrocarbons:
Acetylene (For chemicaluseonly) ....................
Ethane ...ttt ittt

Ethylene ...........ciiiiiiiiii ittt iiiiiennn,

C; Hydrocarbons:
Hydrocarbons, C,-C,, mixtures ......................
Propane (Commercialand hd-5) .....................

CXI.
SHC.

AMO, ASH, CCP, CNE, CRP,
CSD, CsP, DOW, ENJ, GRS,
HES, LYP, MOC, PLC, PPR,
SHC, SIO, SM, SOC, SOG,
SUN, SWR, TOC, TX, UOC, UsI.

AMO, KHI, KLM, UTP.

KHI.
PLC.
CXl1, TX.

CPS, HEC, MER.
MER.
HEC, SHC.

ASH, CNE, CSD, DOW, ENJ, GRS,
HCL, HES, KHI, LYP, MNA,
MOC, PLC,SHC, SIO, SM, SOG,
SUN, SWR, TOC, TX, UOC.

PPR, SHC, SOC, SOG, SUN.

AMO, ASH, CSD, ENJ, HES, LYP,
PLC, PPR, SHC, SOG, SUN,
SWR, UOC.

AMO, MOC, TOC.

MOC.
ENJ.

AMO, ASH, BAS, BFG, EKX, ELP,
ENJ, LYP, SHC, TX, UCC, UPM,
VST.

SHO.

BOR, RH, UCC.

AMO, CGO, DA, ENJ, LYP, PLC,
SHO, UsI, UTP.

AMO, ART, BAS, BFG, CNE,
DOW, DUP, EKX, ELP, ENJ,
HKO, KHI, LYP, MCB, PLC, PPS,
SHC, SM, SNO, SOC, TX, UCC,
uUsl, UTP, VST.

CGO, TU.

AMO, ASH, CCP, CGO, CsD,
CSP, DA, ENJ, GRS, KHI, LYP,
MOC, PLC, PPS, SHO, SM,
SOG, SUN, TCR, TUS, UOC,
uUsl, VLR.

See footnotes at the end of table.
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Table 7—Continued

Synthetic Organic Chemicals, 1987

Primary products from petroleum and natural gas for chemical conversion for which U.S. production

and/or sales were reported, identified by manufacturer, 1987—continued

Primary products from petroleum and naturai Separate
gas for chemical conversion statistics !

Manufacturers’ identification codes
(according to list in table 8)

Aliphatic hydrocarbons—Continued

Propylene ........... i Yes

C,4 Hydrocarbons:

Butadiene and butylene fractions ..................... Yes
1,3-Butadiene, grade for rubber (Elastomers) ......... Yes
n-Butane .......... ... Yes
1-Butene ... Yes
2-BUtENe ...\ No
1-Butene and 2-butene, mixed ....................... No
Hydrocarbons, C,, fraction .......................... No
Hydrocarbons, C,, mixtures ......................... No
Isobutane (2-Methylpropane) ........................ Yes
Isobutylene (2-Methylpropene) Yes
All other hydrocarbons, C, ...............cccvuvui.. No
Cs Hydrocarbons:
Hydrocarbons, Csmixtures .......................... No
Isopentane (2-Methylbutane) ............. e No
Isoprene (2-Methyl-1,3-butadiene) ................... Yes
n-Pentane .................ciiiiii Yes
2-Pentene ... No
Pentenes, mixed ................c0viiini, Yes
Piperylene (1,3-Pentadiene) ....................o.... Yes
All other hydrocarbons, Cs ...........oovvunnnnnn. .. No
All other aliphatic hydrocarbons, derivatives, and
mixtures:
Ce Hydrocarbons:
Hexane ........... ... i, Yes
1-Hexene ..., No
Hexenes, mixed .................covvvvnnin... No
Hydrocarbons, C,-Cg, mixtures .................... No
Hydrocarbons, C4-C,, mixtures .................... -No
Isohexane .................cooeviiiiiinnniiin, No
Neohexane (2,2-Dimethylbutane) .................. No
All other hydrocarbons, Cg ...........ccvvuuvnnnn. No
C; Hydrocarbons:
N-Heptane .............coouvivunuinnnni Yes
Heptenes, mixed ..................... .00 ... No
Hydrocarbons, Ce-C,, mixtures .................... No
Isoheptanes ...................coovvuuuinnnn . No
All other hydrocarbons, C, .......... e No
Ce Hydrocarbons:
Di-isobutylene (Di-Isobutene) ...................... No
N-0CtaNe ... ....oviiiiiii i No
Octenes, mixed .............covvvnnunennnnnn.. No
2,2,4-Trimethylpentane (Iso-octane) ............... No
All other hydrocarbons, Cg .............0ovuunn... No

AMO, ART, ASH, BAS, BFG, CCP,
CGO, CNE, CSD, CSP, DA,
DOW, DUP, EKX, ELP, ENJ,
HKO, KHI, LYP, MCB, MOC,
PLC, PPS, SHC, SIO, SM, SOC,
SOG, SUN, TCR, TX, UcCC, Usl,
UTP, VLR, VST.

BAS, DA, DOW, EKX, ELP, HKO,
PLC, SOC, TUS, UCC, Usl,
UTP, VST.

AMO, CNE, DOW, ELP, ENJ, LYP,
SHC, SM, TPC, TUS.

AMO, ASH, CSP, DA, KHI, LYP
PLC, SHO, SM, SUN, TUS, Usl.

ENJ, SHC, SOC, TNA, TPC.

TPC.

DOW, LYP, SHC, SM, TNA.

ART, KHI, TX.

LYP, MCB, PPR, PPS, SOG.

AMO, CSP, DA, ENJ, KHI, PLC,
SHO, SUN, TUsS, usl.

AMO, ATR, ENJ, SHC, TPC, TUS.

ENJ, SM, TPC TX, USI.

GYR, HKO, LYP.

PLC, SHO.

DOW, ENJ, LYP, SHO, SOC.
ASH, KHI, PLC, SHO.

BFG, DOW.

ART, CSP, CXI, PLC, SHO, TUS.
CXI, DOW, LYP.

DA, ENJ, PLC, SHC, TX.

ASH, ENJ, PLC, SHO, SOG, TX,
UOC, VST.

PLC.

ENJ.

PLC.

ENJ.

PLC.

PLC.

PLC, SHC, SM, TX.

ENJ, PLC, SOG, TX, UOC.
ENJ, TX.

PPR, TX.

PLC.

EKX, PPR.

EKT, TPC.
PLC, SOG.
ENJ, TX.

CSP, LYP, PLC.
SHC.

See footnotes at the end of table.
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Section 2

Table 7—Continued

Primary products from petroleum and natural gas for chemical conversion for which U.S. production
and/or sales were reported, identified by manufacturer, 1987—continued

Primary products from petroleum and natural Separate Manufacturers’ identification codes
gas for chemical convsrsion statistics 1 (according to list in table 8)

Aliphatic hydrocarbons—Continued

Ce and above Hydrocarbons (except alpha olefins):

Dodecene ..........ciiiiiiiiiiiiiiiiiiiii i Yes ATR, ENJ, SOC, SUN, UOC.
EiCOSANe ......vviiiiiinrnenniierineninennnnanas No HMY.
Nonene (Tripropylene) ............cocviiiviennn., Yes ATR, ENJ, TX, UOC.
Alpha olefins:
Alpha olefins, Cg-Cip + v vvviiiviiirinnnnnennns Yes SHC, SOC, TNA.
Alpha olefins, C,;, andhigher ...................... Yes ELP, SHC, SOC, TNA.
N-Paraffins-Carbon chainlength: ..................... Yes
n-Paraffins, Cio-Cqg + vt vvvviiniiiiii it No ENJ, SHC, UOC.
n-Paraffins, Cio-Cig vt vvtvvreniiinrninnennaes No VST.
n-Paraffins, Cio-Cig « v vvviiiviiiiiiiniiinnennns No VST.
n-Paraffins, Cg=Cg ... vviiiiiiiiiiiiiinnnnens No SOG, UOoC.
n-Paraffins, Cg-Cig +vvvvrvvriniiiinrnrnennnnns No SOG.
n-Paraffins, Co=Cyg ...t ivvrirnnirinirinernnnnens No SHC, TX, UOC.
All other n-paraffins ............... .o, No . ENJ, SOG, UOC.
Polybutene ............cciiiiiiiiiiiiiiiiiiiiieana, No AMO, SOC.
Hydrocarbon derivatives:
n-Butyl mercaptan (1-Butanethiol) ................... No PAS, PLC.
sec-Butyl mercaptan (2-Butanethiol) ................. No HAP, PLC.
tert-Butyl mercaptan (2-Methyl-2-propanethiol) ........ No - HAP, PAS, PLC.
Di-tert-butyl disulfide ..................cccviiii, No PLC.
Diethyl sulfide (Ethyl sulfide) ......................... No HAP, PAS.
Dimethylsulfide ............ccciviiiiiiiiiiiininnonn No PAS.
Ethyl mercaptan (Ethanethiol) ....................... No HAP, PAS, PLC.
Ethylthioethanol ............. ... i, No HAP.
Isopropyl mercaptan (2-Propanethiol) ................. No HAP, PAS, PLC.
Methyl ethyl sulfide ...............ccviiiiiiiiinnn, No CED, HAP, PAS.
Methyl mercaptan (Methanethiol) ..................... No PAS.
Octylmercaptans .........c.coviiiiieinneeenneenneess No PAS.
n-Propyl mercaptan (1-Propanethiol) ................. No PAS, PLC.
Thiophane (Tetrahydrothiophene) ..................... No HAP.
All other hydrocarbon derivatives ..................... No PAS, PLC.
All other hydrocarbons, C, and above, including
MIXEUFES ...ttt ittt nnt i No CXI, NES, PLC, SHC, TNA.

' Chemicals for which separate statistics are reported in this section are indicated by “Yes.” Chemicals for which
data are accepted in confidence and may not be published are indicated by “No”.

Source: Compiled from data received in response to questionnaires of the U.S International Trade Commission.
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Table 8

Synthetic Organic Chemicals, 1987

Primary products from petroleum and natural gas for chemical conversion: Directory of manufacturers,

alphabetical by code, 1987

Code Name of company Code Name of company
AMO...... Amoco Corp. KLM ...... Kalama Chemical, Inc.
ASH ...... Ashland Oll, Inc., Ashland Petroleum LYP ...... Lyondell Petrochemical Co.
Co. MCB ...... Borg-Warner Corp., Borg-Warner
ART ...... Aristech Chemical Corp. Chemicals
ATR ...... Atlantic Richfield Co., Arco Chemical MER ...... Merichem Co.
Co. MNA ...... Monsanto Agriculture Co.
BAS ...... BASF Corp. MOC...... Marathon Petroleum Co., Texas
BFG ...... B. F. Goodrich Co. Refining Div.
BOR ...... Borden, Inc., Borden Chemical Div. NES ...... RuetgersgNease Chemical Co.
CCP ...... Crown Central Petroleum Corp. PAS ...... Pennwalt Corp.
CED ...... Cedar Chemical Co. PLC ...... Phillips Petroleum Co.
CGO...... Citgo Petroleum Corp. PPR ...... Phillips Puerto Rico Core, Inc.
CNE ...... Cain Chemical, Inc. RH ....... Rohm & Haas Co.
CPS ...... CPS Chemical Co., Inc. ;
CSD ...... Fina Oil & Chemical Co., ::g §L‘§:{ 8:: gg Shell Chemical Co. Div.
Cosden Chemical Div. SIo....... Standard Oil Co.
CSP ...... Coastal Refining & Marketing, Inc. SM ....... Mobil Oil Corp. :
CXl....... Chemical Exchange Industries, Inc. Gas Liquids Dept.
DA ....... Diamond Shamrock Refining & Marketing Mobil Chemical Co. . Petrochemicals
DOW ..... Dow Chemical Co. Div.
DUP ...... E. I. duPont de Nemours & Co., Inc. SNO ...... SunOlin Chemical Co.
Petrochemicals Dept.
Eastman Kodak Co. : SOC ...... Chevron Corp., Chevron Chemical Co.
EKT ...... Tennessee Eastman Co. Div. SOG ...... Hill Petroleum Company
EKX ...... Texas Eastman Co. Div. SUN ...... Sun Company, Inc.
ELP ...... El Paso Products Co. SWR ...... Southwestern Refining Co., Inc.
ENJ ...... Exxon Chemical Americas TCR ...... Texas City Refining, Inc.
EPC ...... P/P Splitter Venture TNA ... Ethyl Corp.
GRS ...... Champlin Petroleum Co. TOC ...... Tenneco Oil Co.
GYR ...... Goodyear Tire & Rubber Co. TPC ...... Texas Petrochemicals Corp.
HAP ...... Helmerich & Payne, Inc. TU ....... Tenn-USS Chemicals Co.
Natural Gas Odorizing, Inc. TUS ...... Texaco Butadiens Co.
HCL ...... Hoechst Celanese Corp. TX.oooal Texaco Chemical Co.
Bayport works ucc ...... Union Carbide Corp.
HEC ...... Hewchem uoc...... Union OIl Co. of California
HES ...... Amerada Hess Corp. (Hess Ol Virgin UPM ...... UOP, Inc.
Islands Corp) ust ....... Quatum Chemical Corp., US| Div.
HKO ...... Occidental Chemical Corp., Olefins Div. UTP ...... Union Texas Petroleum
HMY ...... ‘Humphrey Chemical Co. VLR ...... Valero Refining Co.
KHI ....... Koch Refining Co. VST ...... Vista Chemical Co.

Note.—Complete names, telephone numbers, and addresses of the above reporting companies are listed in app. A.
Source: Compiled from data received in response to questionnaires of the U.S. International Trade Commission
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Section 3

Cyclic Intermediates

Cyclic intermediates are synthetic organic
chemicals derived principally from petroleum and
natural gas and from coal-tar crudes produced by
destructive distillation (pyrolysis) of coal. Most
cyclic intermediates are used in the manufacture
of more advanced synthetic organic chemicals and
finished products, such as dyes, medicinal
chemicals, elastomers (synthetic rubber),
pesticides, and plastics and resin materials. Some
intermediates, however, are sold as end products
without further processing. For example, refined
naphthalene may be used as a raw material in the
manufacture of 2-naphthol or of other more
advanced intermediates, or may be packaged and
sold as a moth repellant or as a deodorant. In
1987, about 42 percent of the total output of
cyclic intermediates was sold; the rest was
consumed chiefly in the producing plants in the
manufacture of more advanced intermediates and
finished products.

The total annual production of cyclic inter-
mediates during 1983-87 is shown in figure 4.
Total production of cyclic intermediates in 1987

Figure 4
Cyclic Intermediates: U.S. production, 1983-87

Billions
of pounds

60

Synthetic Organic Chemicals, 1987

amounted to 55,196 million pounds, an increase
of 10 percent compared with production reported
to the Commission in 1986. Reported sales of
cyclic intermediate chemicals in 1987 were 23,206
pounds, valued at $7,562 million, compared with
22,333 million pounds, valued at $7,150 million,
in 1986.

Intermediates that were produced in excess of
1 billion pounds in 1987 were ethylbenzene
(9,346 million pounds), styrene (8,014 million
pounds), terephthalic acid and terephthalic acid
dimethyl ester (7,601 million pounds), p-xylene
(5,155 million pounds), cumene (4,105 million
pounds), phenol (3,841 million pounds),
cyclohexane (2,276 million pounds), phthalic
anhydride (1,035 million pounds), and bisphenol
A (1,000 million pounds). These intermediate
chemicals produced in excess of 1 billion pounds
accounted for about 75 percent of the total output
of cyclic intermediate chemicals produced in
1987.

Table 10 lists the products reported in this
section and indicates the manufacturer(s) of each
by code. These codes are identified by company
name in table 11.
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Source: Compiled from data received in response to questionnaires of the U.S. International Trade Commission.
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Section 3

Table 9

Cyclic intermediates: U.S. production and sales, 1987

Average
Sales Unit
Cyclic intermediates Production Quantity Value value'
1,000 1,000 1,000 Per
pounds pounds dollars pound
Grandtotal .........coiiiinininienienans 55,196,139 23,205,872 7,562,427 $0.33
o-Acetoacetotoluidide ................... ... 2,259 2,009 2,941 1.46
p-[(p-Aminophenyl) azo]benzenesulfonic acid ... 140 (2) 2) (2)
Aniline (Anilineoll) .......... .o, 859,037 430,182 127,929 .30
Anilinomethanesulfonic acid and salt .......... 393 (3) (?) (2)
Benzoic acid, tech ............ciiiiiiunnns 94,619 (2) (2) (2)
o-Chloroaniline ...........c.ivviivinennnns 1,221 (®) (2) (2)
Chlorobenzene, mono- ............covuvvunns 246,445 93,530 26,837 .29
Cresols and cresylicacid® .................. 73,276 66,779 41,447 .62
CUMEBNE ..ttt ninennsnnsnrtnreneansns 4,104,961 2,523,241 486,481 .19
CycloheXane ..........cevviviivniennnnnnns 2,276,060 2,157,305 443,774 .21
Cyclohexanone ..........civviieinennnnnnns 930,376 91,924 36,455 .40
p-Dichlorobenzene ................c.o0ivuinn 103,346 83,692 34,965 .42
Dicyclopentadiene (including cyclopentadiene) .. 99,255 85,302 17,470 .20
Ethylbenzene .........cciiniiivivnenenencnns 9,346,119 314,722 66,407 .21
Isocyanic acld derivatives, total .............. 1,568,338 1,363,296 1,046,592 77
Polymethylene polyphenylisocyanate ........ 508,188 421,670 305,371 72
Toluene-2,4- and 2,6-diisocyanate

(80/20 mIXtUre) ........covvevnvnnvnnens 713,008 645,998 526,938 .82
All other Isocyanic acid derivatives ......... 347,142 295,628 214,283 72
4,4’ -Isopropylidenediphenol (Bisphenol A) ..... 1,000,351 409,387 199,393 .49
Nonylphenol ..........c.iiiiiiiininenenenen 539,441 98,190 36,642 .37
Phenol, total ............cviiiiniinennenns 3,841,091 1,533,009 444,627 .29
Fromecumene ...........cciivinivinvnnnnss 3,132,211 1,381,150 400,387 .29
Allotherphenol .................ccvvvnnn 708,880 151,859 44,240 .29
Phthalic anhydride ................c.covvvenn 1,035,187 454,933 113,240 .25
Salicylicacid, tech ..............covviinnnn 25,131 2) (2 (2)
StYreNe ... v ittt it 8,014,020 2,175,680 848,886 .39
Terephthalic acid, dimethyl ester4............ 7,601,418 (2) (2) (2)
Tetrahydrofuran .............covieninivnnen 142,903 71,394 59,272 .83
O-Xylene ..........c.iiiiiiiiiiiiiiiiiea 939,969 807,604 119,032 .15
P-Xylene .........c.iiiiiiiiiii i 5,155,219 3,166,728 556,347 .18
All other cyclic intermediates ................ 7,195,564 7,276,965 2,853,690 .39

Calculated from unrounded figures.

1
2 Reported data were accepted in confidence and may not be published, or no data were reported.
3

Does not include data for coke oven and gas-retort ovens.

4 The figure for terephthalic acid, dimethyl ester (DMT) includes both the acid itself and the dimethyl ester without
double counting. The acid production figure was muitiplied by the factor 1.16 to convert it to equivalent DMT.

Source: Compiled from data received in response to questionnaires of the U.S. International Trade Commission.
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Table 10

Synthetic Organic Chemicals, 1987

Cyclic intermediates for which U.S. production and/or sales were either reported or estimated, identified

by manufacturer, 1987

Cyclic intermediates

Separate
statistics 1

Manufacturers’ identification codes
(according to list in table 11)

Cyclic

3-Acetamido-N-(2-succinimidoethyl) -N-ethylaniline . . ...
Acetanllide, tech ...................................

Acetoacet-m-xylidide ...................c.0iuiinni...
Acetoguanamine ...............cieiiiii
1'-Acetonaphthone ...................coouviuunnn. ..
Acetophenone, tech .............. M e ettt et
p-Acetotoluidide .. .............0uii
2-Acetylpyridine ........ ..o
Adamantane .................oiiiii
Aldadiene .............ccoiiiiiiniii

Dodecylbenzene, other ..........................
Alkylpyridines, mixed .............oiuiii
Aluminum chlorohydroxyphthalocyanine blue . . ..........
3’-Aminoacetanilide ..............cuuuruin
4’ -Aminoacetanilide (Acetyl-p-phenylenediamine) ......
3’'-Amino-p-acetanisidide .....................o\.. ...

1-Aminoanthraquinone and salt .......................
pP-Aminobenzamide ........................... ...
3’-Aminobenzanilide .................... 0t

o-Aminobenzenethiol .................... ..o\

anthracenesulfonic acid and sodium salt .............
7-Aminocephalosporanic acid ........................
6-Amino-5-chloro-m-toluenesulfonic acid [SO; H=1]

(BACI) ..o
4-Amino-N,N-di(B-hydroxyethyl) aniline sulfate .........
5-Amino-4,5’ -dihydroxy-3,4’-[( 2-methoxy-5-methyl-p-

phenylene)bis (azo)]-di-2,7-naphthalenedisulfonic acid ,

§'-benzenesulfonate ..............................
2-Amino-4,6-dihydroxypyrimidine .....................
§-Amino-2, 3-dimethylbenzenesulfethanolamide ... ......
3-Amino-9-ethylcarbazole ...........................
4-Amino-5-methoxy-2-methylbenzenesulfonic acid

(5-methyl-o-anisidinesulfonic acid) ..................
m-[(4-Amino-3-methoxyphenyl) azo] benzenesulfonic

ACK . o e

naphthalenedisulfonic acid, benzenesulfonate .........
2-Amino-2-methylpropy! 8-bromotheophyliinate . ........
2-Amino-3-methylpyridine ...........................
2-Amino-4-methylpyridine ......................\.o. ..
2-Amino-5-methylpyridine ...........................
2-Amino-6-methylpyridine ...........................
6-Amino-2-naphthalenesulfonic acid

(Broenner's acid) ..........oovvineinnniinn .
5(and 8)-Amino-2-naphthol ..................cooov. ...
2-(4~Amino-2-nitroanilino)ethanol . ....................
2-Amino-4-nitrophenol .................c.ouvueronn .

No
No
No
No
No
Yes
No
No
No
No
No
No
No
No
No
No

No

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

No
No

No
No

No
No
No
No

No
No

No
No
No
No
No
No

No
No
No
No

EKT.

SAL.

BKM.

BRD, EKT, HCL.
BRD, EKT, HCL.
BRD, EKT, HCL.
EKT, HCL.

BRD.

DIX.

GIV.

S.
EK.

RIL.
DIX.
SRL.

MON, PLC.

MON, VST.
MON, sOcC.
RIL, (3).
PHC.

CGY.

HCL.

HCL, sDcC.
CGY.

SDC.

NSC.

HCL.

FMT.

NSC, WYK.
VPC.

DAZ.

VPC.
BRS, TRD.

CYH, DUP.
WAY.

UPJ.
KF.
CaGY.
SDC.

PSG, VPC, (2?).
VPC.

TCH.
CHT.
RIL.
RIL.
RIL.
RIL.

CQY.
BUC.
SOM
SOM. 33

See footnotes at end of table.



Section 3

Table 10—Continued

Cyclic intermediates for which U.S. production and/or sales were either reported or estimated, identified

by manufacturer, 1987

Cyclic intermediates

Separate
statistics !

Manufacturers’ identification codes
(according to list in table 11)

Cyclic—Continued

2-[(2-Amino-4-nitrophenyl) amino] -2-hydroxymethyi-1,

3-propanediol ..........iiiiiiiiiiiiiiiii i
2-Amino-5-nitrothlazole ................ ... 0vvunn
2-Amino-4-nitrotoluene hydrochloride ...............

5-Amino-2-[ (2-oxo0-5-benzimidazolinyl) amino] -

benzenesulfonic acld ........... .. oottt
p-Aminophenol ...........ci it i i
p-[(p-Aminophenyl) azo]benzenesulfonic acid .........
2-(4-Aminophenylazo)-4-methylphenol ..............

7-[(4-Aminophenyl)azo]-1,3-naphthalene-

disulfonicacid ............. ittt
2-Aminopyridine ...........oiiiiiiiii i
3-Aminopyridine .......... oottt
2-Aminothiazole nitrate ................. ... 00
3-Amino-p-toluamide ............ . i
4-Amino-m-toluenesulfonic acid [SO; H=1] ..........
6-Amino-m-toluenesulfonic acid [SO; H=1] ..........
Anilline (Anilineoll) ...........coiiiiiiiiiiiiiien,

2-Anilincethanol ............. ittt
Anilinomethanesulfonic acid and salt .................
o-Anisidinomethanesulfonic acid ....................
Anisole, tech ........ ... ittt i
Anisoylchloride ............. ..o i,
Anthracene, refined .............cciiiiiiiiiiiiiann
Anthranilic acid (o-Aminobenzoic acid) ..............
N,N’-(1,5-Anthraquinonylene)dianthranilic acid .......
Benzaldehyde, tech ..............coiiiiiinint,
Benzanilide ...........ciiiiiiiiiiiiiiiiiiaireaeen
Benzenesulfonic acid ...........coiiiiiiiiiiiienian
Benzenesulfonic acid, 2-formyl-, sodium salt .........
Benzenesulfonyl chloride .................... ... 000

1,2,4-Benzenetricarboxylic acid, 1,2-dianhydride

(Trimellitic anhydride) ................. ... 0vunn
Benzhydrol (Diphenyimethanol) .....................
Benzimidazole .............ciiiiiiiiiii it
1,3-Benzodioxole .........cciiiiiiiiiiiiiiii i
Benzoic acid, 2-[4-(dimethylamino)-benzoyl] .........
Benzoic acid, methylester .................ccovvvnn
Benzoicacid, tech ..............ciiiiiiiiiiiiia.,
2-Benzothiazolethiol, sodium salt....................
1H-Benzotriazole .............c it
2-Benzoxazolethiol ........... ..ottt
Benzoylchloride ...........ociviiiiiiiriinnnennnnn
Benzylamine ..........cociiiiiiiiiiiiiiiiiiiaaens
2-(Benzylamino)ethanol ................. ... .. 0
Benzyldimethylamine ..............civiiiiiiint,
3-(Benzylethylamino)acetanilide ....................
2-Benzyl-2' -hydroxy-5,9-dimethyl-6,7-benzomorphan-

hydrobromide ...........ccoiiiiiiiiiiiiiiiiaan,
1-Benzyl-4-phenylisonipecotonitrile . .................
Benzyitriethylammonium chloride ....................
Benzyltrimethylammonium hydroxide .................
Biphenyl ....ovvtiiiiiiiiiiiii it it s
1,4-Bis(3-aminopropyl)piperazine ...................
2,6-Bis(p-azidobenzylidene)-4-methylcyclohexanone . ...

N, N-Bis((4-methylphenyl) sulfonyl) amine,

potassiumsalt ...........coiiiiiiiiiiiiie i
1,2-Bis(tribromophenoxy)ethane . ...... e
3-Bromoacetophenone .............coevveeernenens
p-Bromoaniline ............coiiiiiiiiiiiiii i
Bromobenzaldehyde ............... ..o i
Bromobenzene,mono ............. . i i

No
No
No

No
No
Yes
No

No
No
No
No
No
No
No
Yes

No
Yes
No
No
No
No
No
No
No
No
No
No
No

No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No

No
No
No
No
No
No
No

No
No
No
No
No
No

SOM.
PCW.
PCwW.

BRS, PFZ.

MAL.

ATL, CGY, VPC.
VPC.

ACY.

RIL.

RIL.

PCW.

HCL.

DUP.

CYH, DUP.

ART, DUP, FST, MAL, MOB, RUC,
USR.

TCH.

ACY, ATL, CGY, VPC.

CGY, VPC.

CHF.

SD.

TX.

PSG.

CGY, sDC.

KLM.

EK.

UPF.

(3).

UPF.

AMO.

PD.

EK.

AMB.

(2).

HCF.

KLM, PFZ, VEL.
BFG, BKM, USR.
PSG.

EK.

HK, VEL.

HXL, KLM.
HXL.

PSG.

EKT.

SD.

SDW.

HXL.

HXL.

KHI, MON, SOC, TCC.
TX.

®.

EK.

GTL.

(3.

EK.

TNA.

DAZ, GTL. 3-4

See footnotes at end of table.
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Synthetic Organic Chemicals, 1987

Table 10—Continued

Cyclic intermediates for which U.S. production and/or sales were either reported or estimated, identified
by manufacturer, 1987

Separate Manufacturers’ identification codes
Cyclic intermediates statistics 1 (according to list in table 11)
Cyclic—Continued
o-Bromobenzolc acid ................oiiiiiiinn, No PD.
4-Bromo-3,5-dihydroxybenzamide ................ e No PCW.
4-Bromo-3,5-dihydroxybenzoic acid ................... No PCW.
2-Bromo-4,6-dinitroaniline ........................... No HCL.
1-Bromo-4-ethoxy-2-methylbenzene .................. No (3).
p-Bromofluorobenzene .............................. No (2).
2-Bromopyridine . .......... ..o No DAZ.
p-Butoxyphenol .............. ... No ABB.
p-Butylanilline ................ ... .. .. No TNA.
p-tert-Butylbenzaldehyde ............................ No Glv.
n-Butylbenzene .......................... . ... . No PLC.
2-tert-Butyl-p-cresol ...............o.oviriniinn i, No PSG.
1-Tert-butyl-2,5-dimethoxybenzene .................. No EKT.
2-[(1-Butyl-2—methylindol—s-yllcarbonylbenzoic acid .... No (2).
o-sec-Butylphenol ........................cc0oui.. .. No SCN, TNA.
o-tert-Butylphenol ....................... ... ... .. No TNA.
p-sec-Butylphenol ........................ .. ... ..., No SCN.
p-tert-Butylphenol .................................. No SCN.
Butylphenols, mixed ..............ccoiiiini Yes SCN, TNA, (3).
p-tert-Butyltoluene ................................. No Cl.
S-tert-Butyl-m-xylene ......................... ..., No GIV.
6-tert-Butyl-2,4-xylenol .................c.ouovnno. No GAF.
4,4’ -Carbonylbis [phthalic anhydride] .................. No ACH.
N-Carboxy-N-methylanthranilic anhydride .............. No (3).
4’—Chloroacetophenone ............................. No LIL.
o-Chloroaniline ................cccovuuiuiiinnnnn i, Yes CWN, DUP, LAK, LMC.
p-Chioroaniline .....................c0oiui e, No DUP.
Chlorobenzene, mono ..................oovuvnn.. Yes MON, PPG, SCC.
p-Chlorobenzenesulfonic acid . ........................ No UPF.
2-Chloro-1,4-dibutoxybenzene ....................... No ALL.
1-Chloro-2,5-dibutoxy-4-nitrobenzene ................ No ALL.
2-Chloro-1,4-diethoxybenzene ....................... No ALL.
1-Chloro-2,5-diethoxy-4-nitrobenzene ................ No ALL.
4’-Chloro-2’,5’ -dimethoxyacetoacetanilide ............ No HCL.
5-Chloro-2,4-dimethoxyaniline ....................... No ALL.
2—Chloro-10-[3-(dimethylamlno)propyl]phenothiazlne No SK.
2-Chloro-4,6-dimethylaniline ......................... No EKT.
1-Chloro-2,4-dinitrobenzene (Dinitrochlorobenzene) .. .. No SDC.
3-Chlorodiphenylamine .............................. No SK.
N-(2-Chloroethyl)-N-ethylaniline ...................... No TCH.
P-[(2-Chloroethyl) methylamino] benzaldehyde .......... No VPC.
2-Chloro-4-methylsulfonylaniline ...................... No EKT.
2-[(Chloromethyl)thiol]benzothiazole .................. No BKM.
1-Chloro-2-nitrobenzene (Chloro-o-nitrobenzene) ..... No DUP, MON.
1-Chloro-4-nitrobenzene (Chloro-p-nitrobenzene) ..... No DUP, MON.
2-Chloro-4-nitrobenzoic acid ......................... No SAL.
2-Chloro-4-nitrobenzoic acid, potassium salt .. ......... No SAL.
0-Chloro-4-nitrotoluene ............................. No EK.
2-Chloro-4-nitrotoluene ............................. No DUP, PCW.
2-Chlorophenothiazine ............................... No . SK.
N-(4-Chlorophenyl)-N’-(3, 4-dichloropheny)urea ........ No VPC.
4-Chloro-o-phenylenediamine ...................... .. No FMT,
4-Chlorophthalic acid .................covvuvuononon .. No PSG.
3-Chloropropyl-2,5-xylyl ether ....................... No PD.
2-Chloropyridine ...............c..coovvuinnnn No OMC.
4-Chlororesorcinol .............ouuunununnnnnn No PCW.
§-Chlorosalicylic acid . .............coovuunennnn No PCW.
o-Chlorotoluene ..................ccoovvvinnnnoni, No HK.
m-Chlorotoluene .........................c.00iuil . No HK.
p-Chlorotoluene ......................c.ovvono No HK.
o-Chlorotoluene (Benzyl chloride) .................... No MON.
3-Chloro-p-toluldine [NH, =1] ..............o.ovoooo.. No DUP. 3.5

See footnotes at end of table.



Section 3

Table 10—Continued

Cyclic intermediates for which U.S. production and/or sales were either reported or estimated, identified

by manufacturer, 1987

Separate Manufacturers’ identification codes
Cyclic intermediates statistics 1 (according to list in table 11)
Cyclic—Continued
5-[2-Chloro-4- (trifluoromethyl) phenoxy] -2-nitrobenzoic
P2 e [« [ No CED.
3-(2-Chloro-4-trifluoromethylphenoxy)toluene .......... No CED, (?).
p-Chloro-o¢, ¢, x-trifluorotoluene ..................... No HK.
6-Chloro-a, ¢, —trifluoro-m-toluidine ................. No PCW.
P-Chloro-0-xylene ..........coivviiinnnnrinnncenenns No ICI.
4-Chloro-3,5-Xylenol .. ......coiiiriiininennncnenns No FER.
Copper, [2,2',2'",2"''-[z9H,31H-phthalacyaninepentyl-
pentakis (methylene) ] pentakis [1H-isoindole-1,3(2H) -
dionato]] ... it i i it No (3).
{07 =YY 1= Yes
M-Cresol . ...oviiiiirrnernrenssnnsneensonsoesns No MER.
0-Cresol: . ..i vttt it i e e e No
o-Cresol, frompetroleum ........... ..o No GE, MER, NPC, PSG.
P-Cresol ......ciiiiiiiiii it i it No MER, PSG.
Cresols, mixed:
(M,P)-Cresol:
(m,p)-Cresol, from petroleum .................... No MER, NPC.
Cresylic acid, refined:
Cresylic acid, refined; from petroleum ............... No MER, NPC.
Cumene (lsopropylbenzene) ............ccvvvuvnnenn Yes ASH, BTL, GGC, GRS, KHI, SHC,
SOC, TX.
4-(Cyanoacetyl)morpholine ..............coeveivennn No DUP.
N-Cyano-s-methyl-N-2 (4-methyl-5-imidazolyl) -
methylthioethylisothiourea ..................covntn No SK.
2,5-Cyclohexadiene-1,4-dione, dioxime ............... No SDC.
Cyclohexane .........c.cvviiiiienennnnerstnrereenens Yes GRS, PLC, PPR, SOC, SUN,
TX,UOC.
1,2-Cyclohexanedicarboxylic acid anhydride ............ No BCC.
Cyclohexanol . .....covviiiiin e riie e No ACS, BAS, DUP, MON.
CycloheXanone ........vcvivernrennrennrernssonsenas Yes ACS, BAS, CNP, DUP, MON,
uUccC.
Cyclohexanone oXIme ............ccoevueuneensnnennes No CNP.
CyclohexXene ...........covuiieiiunerinnranenssnsansns No USR.
4-Cyclohexene-1,2-dicarboxylic anhydride ............. No DKA.
Cyclohexene oxide ..........civviinviniinennnennenns No USR.
B-(1-Cyclohexenyl)ethylamine ...................oo0e No HXL.
Cyclohexylamine . ........covv e nnnenransens No AIP, HCL.
Cyclohexyl isocyanate ..............ocoiiiiiiennens No MOB.
Cyclooctadiene . ......c.cvviiiiieiernrnneraeennannss No DUP.
Cyclopentene ..........coovivivunevnnenerisasenesens No ALD.
Cyclopropene carboxylic acid, 3-(2-chloro-3,3,3-
trifluoro-1-propenyl)-2,2-dimethyl- (2-methyl[1,1' -
biphenyl]-3-yl) methylester ........................ No NES.
2-Cyclopropylmethylamino-5-chlorobenzophenone . ...... No PD.
2- (N-Cyclopropylmethyl-N-phthalimidoacetyl) -amino-5-
chlorobenzophenone ..........ccviiiiiirveraernenns No PD.
P-CYMEBNE ...\ttt iiiiiiinenetenaesatatarnenras No HPC.
3-Diacetoxyethylaminobenzanilide ..................... No HCL.
Dialkylbenzene . ........ oottt No VST.
2,4-Diaminobenzenesulfonic acid [SO; H=1] ........... No CQY.
Diaminodiphenylamine sulfonic acid .................... No CQY.
2,6-Diaminopyridine ............ . o i “ No RIL.
2,5-Dianilinoterephthalicacid ............... ..ot No VPC.
1,3-Dibenzylglycerol ............cciiiiiiiiiiiiii, No DIX.
m-Dibromobenzene ............c ittt No DAZ.
(1,2-Dibromoethyl)benzene ...................co0uvtn No DAZ.
p-Dibutoxybenzene (DBB) ....................iiun No ALL.
2,5-Dibutoxy-4-morpholinobenzenediazonium sulfate salt
(DBB Sulfate) ........coviiiiieniiiiiiiirernaanians No ALL.
2,5-Dibutoxy-4-morpholinonitrobenzene ............... No ALL.
2,6-Di-5eC-bUtYIPRONO! . ..o\ttt No TNA. 3-6

See footnotes at end of table.
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Table 10—Continued

Cyclic intermediates for which U.S. production and/or sales were either reported or estimated, identified
by manufacturer, 1987

Separate Manufacturers’ identification codes

Cyclic intermediates statistics 1 (according to list in table 11)
Cyclic—Continued
2,6-Di-tert-butylphenol ..................ccovvvnni. .. No TNA.
2,6-Di-tert-4-sec-butylphenol . ....................... No CED.
3,4-Dichloroaniline ...............ovvuiivinnnnnnnn.. No DUP.
o(and p)-Dichlorobenzene ........................... No SCC.
m-Dichlorobenzene .................... ..o, No MON.
o-Dichlorobenzene ..................ccccvvivnnnn. .. No MON, PPG, SCC, SOlI.
p-Dichlorobenzene ................................ .. Yes MON, PPG, SCC, SOlI.
3,3’ -Dichlorobenzidine base and salts ................. No CWN, LAK, LMC.
3,4-Dichlorobenzotrifiuoride .......................... No HK, (2).
3,5-Dichlorobenzoyl chloride ......................... No HK.
4,6-Dichloro-1,3-dihydroxybenzene ................... No PCW.
Dichlorodiphenylsilane ............................... No DCC.
2,6-Dichloro-3-methylaniline ......................... No SDC.
Dichloromethylphenylsilane ........................... No DCC.
2,6-Dichloro-4-nitroaniline ........................... No CWN.
1,2-Dichloro-4-nitrobenzene ......................... No DUP.
2, 4-Dichloro-5-nitrotrifluoromethylbenzene ............. No DAZ.
3,4-Dichlorophenyl isocyanate ........................ No MOB.
p-a-Dichlorotoluene ................................ No HK.
2,5-Dichloro-p-xylene . ................co.uuvvnonnn.. No CcocC.
Dicyclohexylamine .......................... .. ... .. No AIP, HCL.
Dicyclohexylamine, nitrate salt ....................... No OoMC.
Dicyclopentadiene (includes Cyclopentadiene) .......... Yes DOW, ENJ, LYP, SHC, VEL.
o, a-Diethoxyacetophenone ......................... No CWN.
p-Diethoxybenzene ................................. No ALL.
2,5-Diethoxy-4-morpholinonitrobenzene ............... No ALL.
p-(Diethylamino)benzaldehyde ........................ No VPC.
4- (Diethylamino)benzaldehyde, 1,1-diphenylhydrazone ... No EKT.
2[4—Dlethylamlno—z—hydroxybenzyl]benzolc acid ......... No (2).
N,N-Diethylanlline .................................. No BCC, DUP.
2,6-Diethylaniline ............................. ... No TNA.
Diethylbenzene ............................ ...~ No DOW, UPM.
N,N-Diethylcyclohexylamine .................... ... .. No AIP.
3,5-Diethyl-1,2-dihydro-1 -phenyl-2-propylpyridine ...... No RIL.
N,N-Diethyl-4-methoxymetanilamide .................. No PCW.
3,5-Diethyltoluene ........................... . ... No TNA.
3,5-Diethyltoluene-2,4-diamine ....................... No TNA.
N,N-Diethyl-m-toluidine ........................... .. No DUP.
N,N-Diethyl-p-toluidine ........................... ... No RSA.
6,11-Dihydrodibenz(b,e)oxepin-11-one ................ No PFZ.
2,3-Dihydro-2,2-dimethyl-7-benzofuranol . ............. No FMN.
2,3-Dihydro-2, 2-dimethyl-7-benzofuranyl[( dibutylamino) -

thiolmethylcarbamate ............................. No NES.
2-[2-(2,3-Dihydro-1,3-dioxo-1 H-Inden-2yl) - (quinolinyl) ]
6-methylbenzothiazole-7-sulfonic acid ................. No VPC.
2,3-Dihydro-2- [6-methyl-7-sulfo—2-benzothlazo!yl] -2-

quinolinyl-1 ,3-dioxo-1H-Indene-5-carboxylic acid ..... No VPC.
Dihydrophenyliglycine dane salt ........................ No SK.
1,2-Dihydro-2,2,4, 7-tetramethylquinoline .............. No EKT.
1,4-Dihydroxyanthraquinone .......................... No EKT.
2,4-Dihydroxybenzaldehyde ....................... ... No EK.
2,5-Dihydroxy-p-benzenedisulfonic acid, dipotas-

slumsalt ... .. e No (2).
3,4-Dihydroxybenzoic acid, methylester ............... No PCW.
2,4-Dihydroxybenzophenone ......................... No ACY.
1,8-Dihydroxy-4, 5-dinitroanthraquinone ................ No EKT.
N,N-Di(B-hydroxyethyl)-m-chloroaniline ............... No MIL.
3,5-Dihydroxy-N- (2-hydroxyethyl)benzamide . .......... No PCW.
m-Diisopropenylbenzene ............................. No EKT, HCL.
Dilsopropylaniline .......................... .. ... No TNA.
Dilsopropylbenzene .....................ouveonon No EKT, GGC.
2, 5—Dimethoxybenzaldehyde ......................... No CWN. 3.7

See footnotes at end of table,
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Table 10—Continued

Cyclic intermediates for which U.S. production and/or sales were either reported or estimated, identified
by manufacturer, 1987

Separate Manufacturers’ identification codes

Cyclic intermediates statistics 1 (according to list in table 11)
Cyclic—Continued
m-Dimethoxybenzene ............. ... . .0 i No ACY.
p-Dimethoxybenzene .............cooiiviiiininenen No CHF.
3,4-Dimethoxytoluene ............ o it ineenenns No TNA.
p-(Dimethylamino)benzaldehyde ...................... No ATL.
m-(Dimethylamino)benzoic acid ...................... No SDH.
2-[4-(Dimethylamino)benzoyl]benzoic acid ............. No EK.
m-Dimethylaminophenol .............. .. .o i, No ACY, BCC.
11-[3(Dimethylamino) propyl] -6H-hydroxydibenz

(b,8)OXepPIN . ...\ viii ittt it No PFZ.
4-Dimethylaminopyridine ............... oot No NEP.
N,N-Dimethylaniline .............cciiviiiiiiienenass No DUP.
2,6-Dimethylaniline ............ccoiiiiiiiiiiiiiiiaa, No TNA.
N,N-Dimethylbenzylamine ........... ..o iiiiinnnn, No ARS, HXL.
Dimethyl-1,4-cyclohexanedicarboxylate ................ No EKT.
N,N-Dimethylcyclohexylamine ...............cocovennn No AlP.
5,5-Dimethylhydantoin ............ccviiiiiiiiiienenn No BRD.
2,5-Dimethyl-4(2)-morpholinylmethylphenol, hydro-

chloride ........coiiiiiiiiiiiiiiiiiiiiiiennennnns No CGY
2,6-Dimethylnaphthalene ................. ... oot No UPM.
N,N’-Dimethyl-3,4,9, 10-perylenetetracarboxylic acid 3,

4:9,10-diimide .....ovvtiiii it i No VPC.
N,N-Dimethyl-o-toluidine ............... ..o, No RSA.
N,N-Dimethyl-p-toluidine ................... ..ot No FST, RSA.
m-Dinitrobenzene .......... ... i it i i No DUP.
Dinitrobenzene-nitrobenzene mixture (30/70) ........... No SAL.
2,4-Dinitrobenzenesulfonic acid, sodium salt ............ No EK.
3,5-Dinitrobenzoyl chloride .................covvinn No ALD.
3,5-Dinitrochlorobenesulfonic acid, potassium sait ....... No LMC.
Dinitro-p-cresol .........ccciiiiiiiiiiiiiiniiinnenas No PSG.
2,4-Dinitrophenol, tech ........... .o iiiiiiiiiiiin, No SDC.
2,4-Dinitrophenoxyethanol .............. ..o, No OMC.
3,5-Dinitrosalicylicacid ............ccoviiiiiiiiiiin No SAL.
3,5-Dinitrosalicylic acid, methylester ................. No SAL.
p-Dinitrosobenzene ............c.cc ittt No LC.
4,4’ -Dinitrostilbene-2,2’-disulfonicacid . . .............. No CQY.
2,4-Dinitrotoluene ............cc it i i No DUP, RUC.
2,4(and 2,6)-Dinitrotoluene ..............coi i No MOB, RUC, (?3).
3,5-Dinitro-p-toluenesulfonic acid . ................... R No TX.
3,5-Dinitro-o-toluicacid ............... ..o No SAL.
Dinonylhydroxybenzenesulfonic acid ................... No (2).
Dinonylphenol ..........cc.ciiiiiiiiiii i No GAF.
Di-para-benzoquinone dioxime ... ......... ... o0 No LC.
2,4-Di-tert-pentylphenol . ...........coiiiiii i, No PAS.
1,4-Diphenoxybenzene ..............coiiiiiiiiiiann, No TNA.
Diphenylamine . .........coiiiiiii ittt No ART, RUC, USR.
Diphenyldimethoxysilane ..............coiiiviiivvnnn No KF.
Diphenyldisulfide ........... ...t iiiiiiiiiiiiinnn, No PAH.
1,3-Di-4-piperidylpropane .............ciiiiiiiiinn, No RIL.
2,5-Di-p-toluildinoterephthalic acld .................... No VPC.
1,5-Diureldonaphthalene ..............civvviiiiinnn, No SOl.
Divinylbenzene ..........coiiiiiiiiii ittt No DOW, HCL.
1,1-Di-3,4-xylylethane ............... ..o No ACH.
Dodecylaniline ...........coiiiiiiiiiiiiiiiiiniinnnas No MON.
Dodecylmethylbenzyi chloride . .................. .. .00 . No RH.
Dodecylnitrobenzene ............ ...ttt No LMC.
p-Dodecylphenol ........... ... 0 i it No GAF, MON, SsOC.
2-Ethanolpyridine ..........coiviiiiiniiniiinennnans No RIL.
5-Ethanoxy-3-trichloromethyl-1,2,4-thiadiazole ......... No OMC.
Ethisterone ............ccciiiiiiiiireniennrnernennns No SRL, UPJ.
4-Ethoxy-3-methoxybenzaldehyde .................... No CQY.
1-Ethoxy-3-methylbenzene ...............cccvvivvnnn No (2.
4-Ethoxy-2-methyl-N-phenylaniine ................... No ).
Ethyl-alpha-cyano-beta-methyl cinnamate ............. No PD. 3-8

See footnotes at end of table.

3-8



Synthetic Organic Chemicals, 1987

Table 10—Continued

Cyclic intermediates for which U.S. production and/or sales were either reported or estimated, identified
by manufacturer, 1987

Separate Manufacturers’ identification codes
Cyclic intermediates statistics ! (according to list in table 11)
Cyclic—Continued
3'-(Ethylamino)acetanilide ........................... No EKT.
o-Ethylaniline ............. .. .. . i i, No TNA.
N-Ethylaniline, refined ................. ..o, e No BCC, FST.
2-(N-Ethylanilino)ethanol ....................c.c..... No MIL, TCH.
3-(N-Ethylanilino)propionitrile . .. ...................... No TCH.
a -(N-Ethylanilino) -m-toluenesulfonic acid ............. No SDH.
Ethylbenzene ............ ... .ttt No AMO, ATR, CSD, DOW, ELP,
HCL, KHI, MCB, SC, SOcC.
2-(N-Ethyl-N, B-cyanoethyl)-4-acetaminoanisole ....... No TCH.
N-Ethyl-N-(2,3-dihydroxypropyl)-m-toluidine . .......... No EKT.
N-Ethyl-N-(2-hydroxyethyl)-m-toluidine ............... No EKT.
N-Ethylmaleimide ............... ... c0iiviiiininnn, No REG.
6-Ethyl-2-methylaniline .........................c.... No TNA.
2-[Ethyl(3-methylphenyl)amino]ethanol ................ No FST.
9-Ethyl-3-nitrocarbazole ..................covvunuun.. No SDC.
N-Ethyl-N-phenylbenzylamine ........................ No SDH.
3-Ethylpyridine ............ccoiiiiiiiiiiinnn., No RIL.
§5-Ethyl-2,3-pyridinedicarboxylic acid .................. No NES.
N-Ethyl-N-(3'-sulfobenzyl)aniline ..................... No VPC.
N-Ethyl-m-toluidine ............... ..o, No DUP, FST.
3-(N-Ethyl-m-toluidino) proplonitrile ..... e No TCH.
9-Fluorenone .............c.coviiiiiiniiiii e No MCK.
o-Fluorobenzoyl chloride ................covuvnvnunn. No OMC.
1-Formylpiperidine .............ccoiiiiininnnnnnn. No RIL.
Furan . ... No QKO.
Furfurylalcohol ..., No QKO.
1-(2-Furoyl)plperazine ...............ccovvuinennnnn. No PFZ.
Hexachlorocyclopentadiene .......................... No VEL.
1,4,5,6,7,7-Hexachloro-5-norbornene-2, 3-dicarboxylic
anhydride (Chlorendic anhydride) ................... No VEL.
1,1’ -Hexamethylenebis- [5- (4-chlorophenyl) biguanide] -
diacetate ................ccciiiiiiii e, No NES.
Hydroquinone, tech ..................ccoovvvvnnnnn.. No EKT, GYR.
p-Hydroxyanisole .............ccovviiieinnnnnnn, No CHF.
p-Hydroxybenzaldehyde ................ e No WES.
p-Hydroxybenzenesulfonic acid ....................... No UPF.
p-Hydroxybenzoic acid ...............cvviiuninnn.. No LEM.
4-Hydroxy-2H-1,2-benzothiazine-3-carboxylic acid,
methyl ester, 1,1-dioxide ................cc.vvn..nn. No PFZ.
4-Hydroxybenzylbenzene ............................ No TNA.
2-Hydroxycineole ............cooviiiiinnnineniinnnnn, No (3.
2’ -Hydroxy-5,9-dimethyl-6,7-benzomorphan ........... No SD.
2,2’ -[[4-(2-Hydroxyethylamino) -3-nitrophenyl]imino] -
diethanol ........... ... iiiiiiiiiiiiii . No SOM.
3-[N-(2-Hydroxyethyl) anilino]propionitrile .............. No TCH.
N-(2-Hydroxyethyl)-o-chloroaniline ................... No EKT.
N-B-Hydroxyethyl-2,4-dihydroxybenzamide ............ No PCW.
4-Hydroxymetanilamide ............................. No CQGY.
4-Hydroxy-2-methyl-2H-1,2-benzothlazine-3-carboxylic
acid, methyl ester, 1,1-dioxide ..................... No PFZ.
2-Hydroxymethylene-17-ethinylandrost-1783-ol-4-
BN=3-0M€ ..\ttt i e e No SD.
4(5)-Hydroxymethyl-5(4)-methylimidazole
hydrochloride .............. ... i, No SK.
3-Hydroxy-N-(3-N-morpholino—y-propyl)-2-naphthi-
mMide . e No PCW.
7-Hydroxy-1,3-naphthalenedisulfonic acid, disodium
Salt L. e No SDH.
1-Hydroxy-2-naphthoic acid ......................... No PCW.
3-Hydroxy-2-naphthoic acid (B.O.N.) ................ No PCW.
3-Hydroxy-2-naphthoic acid, diethylenetriamineamide ... No PCW.
3-Hydroxy-2-naphthoic acid, ethanolamide ............ No PCW. 10
See footnotes at end of table.
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Table 10—Continued

Cyclic intermediates for which U.S. production and/or sales were either reported or estimated, identified
by manufacturer, 1987

Separate Manufacturers’ identification codes
Cyclic intermediates statistics 1 (according to list in table 11)
Cyclic—Continued
1-Hydroxynaphthoic acid, methyl ester ................ No PCW.
3-Hydroxy-2-naphthoic acid, sodium salt .............. No PCW.
Isobutylbenzene ...............ciiiiiiii i i No PLC, TNA.
Isocyanic acid derivatives: ...............cciiiiiinnn Yes

Bitolylene diisocyanate (TODI) ..................... No CWN, MOB.

Diphenylmethane-4,4’-diisocyanate (MDI) ........... No BAS, DOW, MOB, RUC.

Isophorone diilsocyanate ..............cciviiiinnnnn No MOB.

Methylenedicyclohexyl methane 1, 4-diisocyanate ..... No MOB.

Polymethylene polyphenylisocyanate ................. Yes BAS, MOB, RUC.

Toluene 2,4-dilsocyanate .............covvvuvnvnnnnn - No MOB.

Toluene 2,4-and 2,6-diisocyanate (80/20 mixture) .... Yes BAS, DOW, MOB, OMC, RUC.

Toluene 2,4-and 2,6-diisocyanate (65/35 mixture) .... No MOB.

p-Toluenesulfonyl isocyanate ....................... No CWN.
Isonicotinonitrile ............... ... . i i i, No RIL.
Isophthalic acid (Benzene-1,3-dicarboxylic acid) ....... No AMO.
Isophthalonitrile ............. ... ittt No DUP, PSG.
Isophthaloyl chloride ................ ... iiuvinnn.. No DUP, TLC.
Isopropylbiphenyl . ........ ... ittt No TCC.

5,5’ -Isopropylidenebis (2-hydroxy-m-xylene-or,

A =diol) L. e e e e No ARK.

4,4’ -Isopropylidenediphenol (Bisphenol A) ............. Yes ART, DOW, GE, SHC.
4,4’ -Isopropylidenediphenol, ethoxylated ............... No ICI.

4,4’ -Isopropylidenediphenol, propoxylated .............. No ICI.
o-lIsopropylphenol . .........cciiiiiiiiii it No FMC, PSG.
Isopropylphenol, mixed ............... i, No TNA.
Isothiocyanic acid, phenylester ....................... No EK.

Isatolc anhydride ............ciiiiiiiiininennnnnnns No PSG.
2,6-Lutidine ......... .. . i i i i e, No RIL.
3,5-Lutidine .......... .. . e e No RIL.
Melamine .........oiiiiiiiiii it i i it i No ACY, MLC.
di-p-Mentha-1,8-diene (Limonene) .................. No ARZ, NCI.
2-Methoxyethylpiperidine ....................cc0vun.n. No RIL.
N-(4-Methoxy-3-nitrophenyl)acetamide ............... No SDC.
(p-Methoxyphenyl)aceticacid .............ccovvuvnnn. No HEX.
2-(N-Methylanilino)ethanol ........................... No TCH.
3-(N-Methylanilino)propionitrile ....................... No TCH.
2-Methylanthraquinone ..............coviiiinninnnn. No ACY.
2-Methylbenzothiazole ......................ccovuutt. No FMT.
4-Methylbenzotriazole ...............ccoiiiiiinininn. No VPC.
o-Methylbenzyl chloride .................cciiiivnvnn, No TLC.
N-Methylbenzylamine . .............ccciiiiiinvnnnnn. No HXL.
Methyl benzyl ether .............. ... i iiinnin.. No GRS.
2,2'-Methylenebis (4-methyl-6-nonyl-p-cresol) ......... No PSG.
1-Methyl-4-chloropropyl) piperazine hydrochloride ....... No SK.
Methylcyclohexane .............cciiiiiiiiinnnnnnn.. No PLC.
Methyl 3-(2,2-dichlorovinyl)-2,2-dimethylcyclopropane

carboate ............ ... i e i No FMN.
2-Methyl-4,6-dinitrophenol (4,6-Dinitro-o-cresol) ...... No CED, CPS.
4,4-Methylenebis (2,6-di-tert-butylphenol) ............ No TNA.

4,4’ -Methylenebis[N,N-diethylaniline] ................. No ACY.
4,4’ -Methylenebis [N, N-dimethylaniline]

(Methane-base) ...........coviiiiiiiiiinnninnnnn. No ACY.

4,4'-Methylenedianiline .................. ..., No RUC, USR.
Methylene diphenylamine (polymeric) .................. No MOB.
§,5'-Methylenedisalicylicacid ..................cccun. No KLM.
N-Methyl-2-ethanolpiperidine ......................... No RIL.
Methyl p-formylbenzoate ...............civivininnn. No EKT.
Methylhydroquinone ..............cciiiiiiiiininnnns No EKT.
2-Methylimidazole ...............ciiiiiiiininenn, No HXL.
(2,4-Methyl-5-imidazolyl) methylthioethylamine

dihydrochloride ............ ..o iiiiiiiiinnnnnnnnns No SK.
4-Methyl-2-imino-1,3-dithiolane hydrochloride .......... No LAK. 3-10

See footnotes at end of table.
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Table 10—Continued

Cyclic intermediates for which U.S. production and/or sales were either reported or estimated, identified
by manufacturer, 1987

Separate Manufacturers’ identification codes
Cyclic intermediates statistics 1 (according to list in table 11)
Cyclic—Continued
4-Methyl-N-((4-methylphenyl) sulfonyl) benzenesulfon-

- g 11T = No EK.
N-Methyl-p-nitroaniline .......................... SN No ACY, USR.
4-Methyl-2-nitroanisole .. ..........coiiviiiinnenennn. No PSG.
3-Methyl-2-nitrobenzoic acid ....................v.... No SAL.
2-Methyl-5-norbornene-2,3-dicarboxylic anhydride ...... No BCC.
4-Methylphthalic acid ................c0iiiiiiininn, No EK.
2-Methylpiperidine ................. ... ... . i, No RIL.
a-Methylstyrene .............cciiiiiiiiiiini, No ART, GGC, TX.
ar-Methylstyrene (Vinyltoluene) ...................... Yes BTL, DOW, HCL.
Mono-,di-,and triesters of phenyl (2,3,4-trihydroxyphenyl)

methanone with 6-diazo-5,6-dihydro-5-oxo-1-

naphthalenesulfonicacid ................... .00, No WAY.
Myristylbenzyldimethylammonium chloride2H,0 .......... No PCW.
1-Naphthaldehyde .....................cc0viviiinn. No GNW.
1,5-Naphthalenedisulfonic acld, 2-amino-, mono-

sodiumsalt ...........citiiiiiii it e, No (3.
1-Naphthalenesulfonicacid . ..................ovvun.n. No CaQY.
2-Naphthalenesulfonic acid .. ..........cvvi e, No ACY.
1-Napththalenesulfonic acid, 8-(phenylamino)-monosod-

umsalt ... ... e e e No SDC.
2-Naphthalenesulfonic acid, sodiumsalt ............... No GNW.
Naphthalimide .............. ..ot No VPC.
1-Naphthol (x-Naphthol) .............ccovviiinvnnnn. No RDA.
Naphth[1,2-d] [1,2,3] oxadiazole-5-sulfonic acid ........ No CQY.
1-Naphthylamine (a-Naphthylamine) ................. No DUP.
p-(2-Naphthylamino)phenol (N-(p-Hydroxyphenyl)-2-

naphthylamine) ............ ... ittt No SDC.

Nicotinic acid, 2-(4-Isopropyl-4,5-oxo0-2-imidazolin-2-yl)-

LTS No NES.
Nicotinonitrile (3-Cyanopyridine) ..................... No NEP, RIL.
3-Niro-6-pyrrolodinyl toluene ...................c...... No ALL.
Nitrated dodecylbenzene ...............ccovvvvennnn.. No LAK.
3'-Nitroacetanilide .................0iiviiinnnnnnnn, No EKT.
o-Nitroaniline ............... ittt No BUC, DUP, MON.
p-Nitroaniline ............coviiiiiir i, No DUP, MON.
1-Nitroanthraquinone ..................coviivnnenn... No SDC.
p-Nitrobenzamide .................. it No PD.
Nitrobenzene .......... ..ottt i, No FST, MOB, RUC.
m-Nitrobenzenesulfonic acid, sodium salt .............. No USM.
m-Nitrobenzoic acid ....... e ettt No SAL, SDH.
o-Nitrobenzoicacid ..................ccoiiniinnnn.. No SAL.
p-Nitrobenzoic acid ..................cciviiiinenn... No DUP.
m-Nitrobenzoic acid, sodumsalt ..................... No SAL.
2-Nitro-N-benzoylaniline ...................cccvuun... No SAL.
§-Nitrodimethylisophthalate .......................... No SAL.
Nitrodiphenylamine ..............ccoiiiiiniinnnnnn.. No ACY, MON.
S§-Nitroisophthalicacid . ..............ccovvinnnun.n. No SAL.
3-Nitro-4-methylacetophenone ....................... No TLI.
4-Nitro-N-methylphthalimide ......................... No LAK, LMC, SAL.
1-Nitronaphthalene ........................ccovuvnn. No DUP.
p-Nitrophenethyl alcohol ............................. No PCW.
o-Nitrophenol ........... ...t i No MON.
p-Nitrophenol ..........cciiiiiiiii i No DUP, MON.
p-Nitrophenol, sodiumsalt ...................ccovu.n. No DUP.
2-(o-Nitrophenylazo)-4,6-di-tert-pentylphenol (OH=1) .. No CaGY.
2-Nitro-N’-phenyl-p-phenylenediamine ................ No SOM.
5-Nitrosalicylaldehyde .............ccovvviiinnnnnnnn. No EK.
p-Nitrosophenol .............. .. coviiiinininn.n. .. No SDC.
4-Nitrosophenol, sodiumsalt ......................... No SDC.
4-Nitro-4’ - (5-sulfo-2H-naphtho[1,2-d] triazol-2-yl)-2,2' -

stilbenedisulfonicacid ......................00..n.. No HCL. 1

See footnotes at end of table.
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Table 10—Continued

Cyclic Intermediates for which U.S. production and/or sales were either reported or estimated, identified

by manufacturer, 1987

Cyclic intermediates

Separate
statistics !

Manufacturers’ identification codes
(according to list in table 11)

Cyclic—Continued

m-Nitrotoluene ............ ..ottt
o-Nitrotoluene ............ ... ittt
p-Nitrotoluene .............. .. .. . i i,
Nitrotoluene mixtures ..............cciitiiiiiinnnnnns
Nonylphenol ..........ciiiit it ittt

Octylphenol ..........coiiiiiii it ittt ittt
Octylphenoxydiethoxy chloride . ..... et
3-0xo0-1,2-benzisothiazoline-2-acetic acid,
methyl ester, 1,1-dioxide ................. ...
Oxyaluminumbenzoate ....................ccovvunn..
4,4 -Oxydianiline ...........cciiiiriiiiiinnnnnnnnns
Parahydroxyphenyiglycine potassium methyl dane salt
Pentabromoethylbenzene ............................
1,1,3,3,5-Pentamethylindan ..........................
o-Pentylphenol (o-Amylphenol) ......................
p-tert-Pentylphenol ................. .. ... .. .,
Permethrinacidchloride ....................c.cvvunn,
3,4,9,10-Perylenetetracarboxylic-3,4:9, 10~
dianhydride .......... ... it
3,4,9,10-Perylenetetracarboxylic-3,4:9,10-diimide ......
1,10-Phenanthroline ................ciiiiiiinnenen..
a-Phenethylamine ............... . i iiiiiininnnnnn
2-Phenethylamine ................cciiiiiiinnnnnn.
p-Phenetidine .............c.ciiiiiiiiiii i
Phenol: . ..... ... i i e e e
Natural:
From petroleum:
Phenol, natural, from petroleum, U.S.P ..........
All other phenol, natural, from petroleum .........
Synthetic:
Phenol, benzylated ..................... ..o
Phenol, styrenated ....................iiiiiinn,
Phenol, synthetic, from chlorobenzene by vapor-phase
hydrolysis, U.S.P .......... i,
Phenol, synthetic, from cumene by oxidation,
L T

Phenol, synthetic, from toluene by oxidation,

U S P e e
Phenolsulfonaphthalein, sodiumsalt ...................
Phenolsulfonic acid . ..............coiiiiiiiiinnen...
Phenolsulfonic acid, sodiumsalt ......................
Phenoxyacetic acid, sodiumsalt ......................
3-Phenoxybenzaldehyde ......................ciue.
3-Phenoxybenzaldehyde acetal .......................
3-Phenoxybenzaldehyde cyanohydrin ..................
3-Phenoxybenzenemethanol ..........................
2-(Phenoxymethyl)benzoic acid . ......................
m-Phenoxytoluene .................c it
4-(Phenylazo)diphenylamine ................cc0vvvnn.
2-Phenylbenzimide .............cciiiiiiiiii i
m-Phenylenebismaleimide .. ..................c.0vu.n.
m-Phenylenediamine ................. .. iiiiiien,
o-Phenylenediamine ..................cciiiiiiininn..
p-Phenylenediamine ............ ... ... i,
Phenyl ether (Diphenyloxide) ............cvvvivenvnn.
d(+) a-Phenylethylamine .................coviivvnnn.
N-Phenylglycine ........... .. ..ttt
Phenylglycine, potassiumsalt . ........................
Phenylglycine, sodium salt .................ccvvvuvn..
Phenylhydroquinone ................ .. c0iiiiivinnnn,
2,2'-[(Phenyl)imino] diethanol (N-Phenyldiethanola-

L0117 )

No
No
No

Yes

No
No

No
No
No
No
No
No
No
No
No

No
No
No
No
No
No
Yes

No
No

No
No

No

Yes

No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

No

DUP, FST.

DUP, FST.

DUP, FST.

FST.

GAF, KLM, MCB, MON, RH, SCN,
TX.

PSG, RH, SCN.

RH.

PFZ.

CHT.

DOW, DUP.
KAN.

TNA.

GIV.

PAS, SCN, (?).
PAS.

CED.

VPC.
VPC.
VNC.
HXL.
HXL.
HCL, MNA.

MER.
NPC.

MIL.
MIL.

TX.

ACS, ART, BTL, DOW, GCC, GE,
SHC.

KLM.

EK.

SAL.

SAL.
NCC.
TNA.
TNA.
TNA.
TNA.

PFZ.
MER.

EK.

SAL.

NES.
DUP, FST.
DUP.
DUP.
DOW, MON.
HXL.

EK.

BCC, KAN.
BCC, LIL.
EKT.

MIL, TCH. 3-12

See footnotes at end of table.
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Synthetic Organic Chemicals, 1987

Table 10—Continued

Cyclic intermediates for which U.S. production and/or sales were either reported or estimated, identified
by manufacturer, 1987

Separate Manufacturers’ identification codes
Cyclic intermediates statistics (according to list in table 11)
Cyclic—Continued
2,2’ -[(Phenyl)imino]diethanol, diacetate ester .......... No TCH.
Phenylmercuric carboxylate .......................... No COs.
o-Phenylphenol .............. ... 00t No DOW.
p-Phenylphenol .............. ... .00 i, e No DOW.
o-Phenylphenol, sodiumsalt ......................... No DOW.
N-Phenyl-p-phenylenediamine ........................ No USR.
1-Phenyl-1,2-propanedione, 2-oxime ................. No ORT.
4-Phenylpropylpyridine .. ........covviiiiiee No RIL.
di-Phenylsuccinic acid . ...........coovvrviunnnnnnnnn. No PD.
4-Phenylthiomorpholine-1,1-dioxide ................... No EKT.
Phenyltriethoxysilane ..................cc0ivviinn... No KF.
Phthalicacid ............. ... No EK.
Phthalic anhydride ........................cc0 ... Yes BAS, ENJ, KPT, MON, SC, STP,
TU.

Phthalimide ............... ... ... i, No PSG.
Phthalimidoaceticacid ............................... No PD.
Phthalocyaninato(2-)copper .............coovinvinn... No PHC.
[Phthalocyaninato(2-)]nickel ......................... No PHC.
[Phthalocyaninetetramethanaminato}copper . ........... No (2).
Phthalocyaninetetrasulfonyl chloride, copper derivative . . . No VPC.
Phthaloyl chloride (Phthalyl chloride) .................. No TLC.
Picolines:

Picoline (3,4-mixture) .............cccvrrnnnnnnn. No RIL.

2-Picoline (a-Picoline) ..........coovvvvunvnnnnnnnn. No RIL.

3-Picoline (B-Picoline) ........oovvvveureenenno. .. No NEP, RIL.

4-Picoline (y-Picoline) .............ccvvvunvuunnnn. No RIL.

3-Picoline-N-oxide .............ccovvviiunnnnnnnnn. No RIL.
Picolinic acid ...........iiiiniiiiin i, No NEP.
Picolinonitrile (2-Cyanopyridine) ...................... No NEP.
2-Picolylamine ..........c.coiiiiiii No RIL.
3-Picolylamine ...........c.c.uiiiiiiene No : RIL.
Picric acid (Trinitrophenol) ..............ccco'nnnnn. No SDC.
Pipecolicacid ..............ccooiiiiiiiiiee, No RIL.
Piperidine .............oiiiiiii i, No AIP, RIL.
Piperidine sulfate .....................coovorvvnii... No RIL.
Polyethylbenzene (80 percent diethylbenzene) .......... No ELP.
3-Propanolpyridine .............ccceiiinii No RIL.
Propiophenone ...............coouuinniii No HEX, ORT.
1,3,6,8-Pyrenetetrasulfonic acid ...................... No (2).
Pyridine, refined:

2° Pyridine, refined ............c.c.iiiinna, No NEP, RIL.

Pyridine, refined all other grades ........ e No CGY, RIL.
Pyridine hydrochloride ...................cc'''uuun.. No RSA.
3-Pyridinemethanol ...................couuiiininn. No RIL.
2 Pyridinethiol-1-oxide, sodium salt ................... No OoMC.
2 Pyridinethiol-1-oxide, zinc salt ...................... No OMC.
4-Pyridylacetone ...............c.covuuiiiiiin, No RIL.
2-(4-Pyridyl)ethylsulfonic acid .............ooouunnnn.. No RIL.
2-Pyrimidinol . ......... .. No CQY.
Pyromellitic dianhydride ................ccoviunnnn... No ACH.
2-Pyrrolidinone (2-Pyrrolidone) ...................... No GAF.
Pyrvinium pamoate .................0.00ii No (2).
Quinoline:

Quinoline-2,3-dicarboxylic acid ..................... No NES.

Quinoline, other grades .................covvuunnn.. No ATL.

Quinaldine ...............cciiiii No ACY.

8-Quinolinol .............. i No SOM.
Quinone dioxime . ............ccoiiiii No LC.
Resorcinol, dimethylether ...................cco..... No BAS.
Resorcinol, tech, ............c.ovviiiiinnnnnnn . No KPT.
B-Resorcylic acid, lead salt .......................... No KPT.
Salicylaldehyde ...........c.cooveeiiina No RDA. 313

See footnotes at end of table.



Section 3

Table 10—Continued

Cyclic intermediates for which U.S. production and/or sales were either reported or estimated, identified

by manufacturer, 1987

Cyclic intermediates

Separate
statistics !

Manufacturers’ identification codes
(according to list in table 11)

Cyclic—Continued

Salicylaldehyde oxime .............coviviiiiiiniinnnnn,
Salicylanilide .............coiiiiiiiiii i
Salicylicacid, tech . .............c ittt i,
Sodium p-sulfophenylmethallyl ether ...................
Sodium trichlorobenzenesulfate .......................
Styrene (Vinylbenzene) ................ ... i,

Sulfaguanidine ..............c.ciiiiiiiiiiii i
5-Sulfoisophthalic acid, 1,3-dimethyl ester .............

5-Sulfoisophthalic acid, 1,3-dimethyl ester,

sodiumsalt ........c.iiiiiiiiiii it i
5-Sulfoisophthalic acid, lithum salt ....................
5-Sulfoisophthalic acid, sodium salt ...................
4,4’ -Sulfonyldiphenol (4,4'-Dihydroxydiphenyl sulfone) ..
4-Sulfophthalicacid ............... .ot
5-Sulfosalicyclic acid, sodium salt ....... e
Terephthalicacid ............ ... ittt
Terephthalic acid, dimethylester .....................
Terephthaloyl chloride ...............cciiiiiiiiinnnns
Terephthaloyldiacetic acid, diethylester ...............
Terphenyl (Phenylbiphenyl) (m-,0-,and p-isomers) .....
Terpinene-4-ol ....................... N
1-Tert-butyl-2,5-dimethoxybenzene ..................
Tetrabromophthalic anhydride ........................
1,2,4,5-Tetrachloro-3-nitrobenzene ...................
Tetrahydrobenzyl alcohol ..................ccivuvnnn.

Tetrahydro-5,5-dimethyl-2 (1H)-pyrimidinone-3-[4-
(trifluoromethyl) phenyl] -1-[2-[4- (trifluoromethyl) -

phenyl] -2-propenylidenelhydrazone .................
Tetrahydrofuran .............c.cciiiiiiiiiiiiinnnnnnss
1,2,3,4-Tetrahydronaphthalene .......................
1,2,4,5-Tetramethylbenzene (Durene) ................
p-(1,1,3,3-Tetramethylbutyl)phenol ...................
1,3,6,8-Tetranitro-9H-carbazole .....................
Thiodiphenol . ......... ..ttt rnnnnneees
Thionicotinamide . ............. .ottt
Thiophenol . ...ttt ittt eiiaenanea
Toluene-2,3-(and 3,4)-diamine (35/65 mixture) ........
Toluene-2,4-dlamine (4-m-Tolylenediamine) ...........
Toluene-2,4-(and 2,6)-diamine (80/20 mixture) ........
Toluene-3,4-dlamine ..............cviiiiiiinennnnnnn
Toluenedimaleimide ................ciiiiiiiinnnnnens
p-Toluenesulfonicacid ..................c.ccvivunnn..
p-Toluenesulfonic acid, anilinesalt ....................
p-Toluenesulfonic acid, coppersalt ...................
o-Toluenesulfonyl chloride ...........................
m-Toluicacid ..........ciiiiiiiiiiiiii it

m-Toluic acid, 6-(4-isopropyl-4-methyl-5-oxo-2-
imidazolin-2-yl)-, methyl ester and p-toluic acid, 2-
(4-isopropyl-4-methyl-5-oxo-2-imidazolin-2-yl) -,

methyl ester .............. it iiiinnninn
p-Toluic acid, methylester ......................cv..
m-Toluidine ............cciiiiiiiiiiii it
o-Toluldine .........cciiiiiiiiiii ittt ennnnennns
p-Toluidine ........cciiiiiiiiiiiiiii ittt
m-Toluidinomethanesulfonicacid ......................
p-Toluoylchloride ..............cciiiiiiiiennnnnns
2,2'-(m-Tolylimino)diethanol .........................
1,2,4-Triacetoxybenzene ......................cvuut
Tolyltriazole . .......cciiiiii ittt i
2,4,6-Triamino-5-nitrosopyrimidine ...................
N,N,N-Tribenzylamine ...............ciiiiiiennnnnn.

No
No
Yes
No
No
Yes

No
No

No
No
No
No
No
No
No
Yes
No
No
No
No
No
No
No
No

No
Yes
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

No
No

- No

No
No
No
No
No
No
No
No
No

EK.

PCW.

DOW, KLM, MON, SDH.

SAL.

UPF.

AMO, ATR, CsSD, DOW, ELP,
HCL, MCB, PLC, SC, SHC,
SOC.

SAL.

PCW.

DUP.

EKT, PCW.
EKT, PCW.
CRZ.

CWN.
PCW.
AMO, HCF.
DUP, EKT, HCF.
DUP, TLC.
PCW.
MON.

(3.

EKT.

TNA.
MON.
UcCcC.

NES.

BAS, DUP, GAF, QKO.
RDA.

KHI.

GAF.

SDC.

CRZ.

RIL.

ICI.

OoMmC.

RUC, (3).

MOB, OMC.

(2).

NES.

NES, TEN, UPF.
NES.

NES.

UPF.

WTC.

NES

HCF.

DUP, FST.
ALD, DUP, FST.
DUP, FST.

ATL.

EKT.

MIL.

SOM.

PGG.

SK.

HXL. 3-14

See footnotes at end of table.

3-14



Synthetic Organic Chemicals, 1987

Table 10—Continued

Cyclic intermediates for which U.S. production and/or sales were either reported or estimated, identified
by manufacturer, 1987

Separate Manufacturers’ Iidentification codes

Cyclic intermediates statistics ! (according to list in table 11)
Cyclic—Continued
2,4,6-Tribromophenol .............cciiiiiinvnnnn. No GTL.
3,4’ ,5-Tribromosalicylanilide ..................cov.... No PCW.
1,2,3(and 1,2,4)-Trichlorobenzene .................... No PPG, SCC.
1,2,4-Trichlorobenzene . .....................c.... e No SCC.
1,1,1-Trichloro-2,2-diphenylethane ................... No CWN.
3-Trichloromethyl-1,2,4-thiadiazole ................... No OoMC.
1,2,4-Trichloro-5-nitrobenzene ....................... No PCW.
Trichlorophenylsilane .............ccccviiiiinvnnennnn. No ) DCcC.
o, o, -Trichlorotoluene (Benzotrichloride) ............ No HK, VEL.
2,4,6-Trichloro-s-triazine (Cyanuric chloride) .......... No DGC.
Tri(dimethylaminomethyl)phenol ...................... No PEL.
Trimellitic anhydride, acid chloride .................... No (2).
Trimellitic trichloride ..................c0iviiiinn... No TLC.
Trimesic acid .........coiiuiiiiiiiii ittt No AMB.
2,4,6-Trimethylaniline (Mesidine) ..................... No PLC.
1,2,4-Trimethylbenzene (Pseudocumene) ............. No KHI.
1,3,5-Trimethylbenzene (Mesitylene) ................. No ABB,
1,3,3-Trimethyl-82, « -Indolineacetaldehyde ........... No VPC.
Trimethylphenylammonium chloride .................... No (3.
Triphenylmethane .................cciiiiiiniinnnnn. No EK.
Triphenylphosphine .............ccovviiiiiinnnnn. No (2).
Triphenylsulfonium chloride ................ccvuvuunnn. No SOM.
o, ,a’ ' -Tris(dimethylamino)mesitol ................. No RH.
Tris (2-methyl-1-aziridinyl) phosphine oxide ............. No ARS.
7,7’ -Ureylenebis [4-hydroxy-2-naphthalenesulfonic acid]

(J-Acidurea) ...........covvvuvnnn. e No S.
Veratraldehyde (3,4-Dimethoxybenzaldehyde) ......... No GIV.
Vinylcyclohexene monoxide ..............covvevuninn. No UcCcC.
2-Vinylpyridine ......... .ot e e No RIL.
4-Vinylpyridine .......... ... i e No RIL.
m-Xylene (90-100% of m-xylene isomer) .............. No AMO, PLC.
o-Xylene (90-100% of o-xylene isomer) ............... Yes ENJ, KHI, LYP, PLC, PPR, TOC.
p-Xylene (90-100% of p-xylene isomer) ............... Yes AMO, ENJ, KHI, LYP, PLC, PPX,

SOC, STX, TOC.

2,4-Xylenesulfonic acld .............coiviiiiiinnnn... No UPF.
Xylenesulfonic acid, mixed isomers .................... No NES.
2,6-Xylenol .. ... i e e No GE.
Xylenols:

Xylenol, low bolling point ................0vvvvivnn.. No MER.
Xylidines:

Xylidine, original mixture ........................... No DUP.
All other cyclic intermediates ...................c0..... No ACY, ANG, ARA, CGY, DUP, FER,

HCF, HCL, HEX, HK, HXL, LC,
MCK, MIL, MRT, NES, NOD,
OMC, PAH, PCW, PD, PFZ,
PSG, RIL, SCH, SDC, SD, SDW,
SFS, SOL, SRL, STC, TCH,
TNA, UCC, UPJ, VPC, WTC,
). (), () (3, (3), (3,

@), (2 (3, (), (3.

! Chemicals for which separate statistics are reported in this section are indicated by “Yes.” Chemicals for which
data are accepted in confidence and may not be published by “No.”
2 The manufacturer did not consent to his identification with the designated product.

Source: Compiled from data received in response to questionnaires of the U.S. International Trade Commission.
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Section 3

Table 11

Cyclic intermediates: Directory of manufacturers, alphabetical by code, 1987

Code Name of company Code Name of company
ABB ...... Abbott Laboratories ENJ ...... Exxon Chemical Americas
ACH ...... Allco Chemical Corp. FER ...... Ferro Corp., Ferro Chemical Div.
ACY ...... American Cyanamid Co. FMC ...... FMC Corp.:
ACS ...... Allied Signal Inc. Engineered Material FMN ...... Agricultural Chemical Group
Sector FMT ...... Fairmount Chemical Co., Inc.
AP ....... Air Products & Chemicals, Inc. FST ...... First Chemical Corp.
ALD ...... Aldrich Chemical Co., Inc. GE ....... General ELectric Co.
ALL ...... Alliance Chemical, Inc. GGC ...... Georgla-Gulf Corp.:
AMB ...... American Bio-Synthetics Corp. Boundbrook Div.
AMO...... Amoco Corp. Houston Div.
ARK ...... Armstrong World Industries, Inc. Plaguemine Div.
ARS ...... Arsynco, Inc. GIV....... Givaudan Corp
ART ...... Aristech Chemical Corp. GNW...... Greenwood Chemical Co.
ARZ ...... Arizona Chemical Co. GRS ...... Champlin Petroleum Co.
ASH ...... Ashland Oil, Inc., Ashland Petroleum GTL ...... Great Lakes Chemical Corp.
Co. GYR ...... Goodyear Tire & Rubber Co.
ATL ...... Atlantic Industries, Inc. HCF ...... Cape Industries
ATR ...... Atlantic Richfield Co., Arco Chemical HCL ...... Hoechst Celanese Corp.:
Co. Bayport Works
BAS ...... BASF Corp. Rhode Island Works
BCC ...... Buffalo Color Corp. Sou-Tex Works
BFG ...... B. F. Goodrich Co. Virginia Chemicals, Inc.
BKM ...... Buckman Laboratories, Inc. HEX ...... Hexagon Laboratories, Inc.
BRD ...... Lonza, Inc. HK ....... Occldental Chemical Corp., Specialty
BRS ...... Bristol-Myers Co. Chemical Div.
BTL ...... BTL Specialty Resin Corp. HPC ...... Hercules, Inc.
BUC ...... Synalloy Corp., Blackman Uhler HXL ...... Hexcel Corp., Hexcel Chemical
Chemical Div. Products
CED ...... Cedar Chemical Co. ICl........ ICl Americas, Inc.,
CGY ...... Ciba-Geigy Corp. Chemicals Div.
Cl........ Firmenich, Inc. Polyurethanes Group.
CHF ...... Kincaid Enterprises, Inc. KAN ...... Kanasco, Ltd
CHT ...... Chattem, Inc. KF........ Dynamit Nobel Chemicals, Inc.
CNP ...... DSM Chemicals Augusta, Inc. KHI ....... Koch Refining Co.
CoC...... Columbia Organic Chemical Corp. KLM ...... Kalama Chemical, Inc.
COoSs ...... Cosan Chemical Corp. KPT ...... Koppers Co., Inc.
CPS ...... CPS Chemical Co., Inc. LAK ...... Bofors Nobel, Inc.
CRZ ...... James River Corp. LC ....... Lord Corp., Chemical Products Group
CSsSD ...... Fina Oil & Chemicals Co., Cosden LEM ...... Napp Chemicals, Inc.
Chemical Div. LiL ....... Eli Lilly & Co.
CWN...... Upjohn Co., Fine Chemical LMC ...... Lomac, Inc.
CXl ....... Chemical Exchange Industries, Inc. LYP ...... Lyondell Petrochemical Co.
CYH ...... Cychem, Inc. MAL ...... Mallinckrodt, Inc.
DAZ ...... Diaz Chemical Corp. MCB...... Borg-Warner Corp., Borg-Warner
DCC ...... Dow Corning Corp. Chemicals
DGC ...... Degussa Corp. MCK ...... MacKenzie Chemical Works, Inc.
DIX ....... Dixie Chemical Co., Inc. MER ...... Merichem Co.
DKA ...... Denka Chemical Corp. MIL ....... Milliken & Co., Miliken Chemical Co.
DOW ..... Dow Chemical Co. MLC ...... Melamine Chemicals, Inc.
DUP ...... E. I. duPont de Nemours & Co., Inc. MOB ...... Mobay Chemical Corp. Pittsburgh Div.
Chemicals and Pigments Dept. MON...... Monsanto Co.
Petrochemicals Dept. MNA ...... Monsanto Agriculture Co.
EK ....... Eastman Kodak Co.: MRT ...... Morton-Thiokol, Inc., Morton Chemical
EKT ...... Tennessee Eastman Co. Div. Div.
ELP ...... El Paso Products Co. NCC ...... Niacet, Corp.

3-16
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Table 11—Continued

Synthetic Organic Chemicals, 1987

Cyclic intermediates: Directory of manufacturers, alphabetical by code, 1987

Name of company

Code Name of company

NCI....... Union Camp Corp., Terpene &
Aromatics Div.

NEP ...... Nepera, Inc.

NES ...... Ruetgers-Nease Chemical Co.

NOD ...... Nuodex, Inc.

NPC ...... Northwest Petrochemical Corp.

NSC ...... National Starch & Chemical Corp.

oMC ..... Olin Corp.

ORT ...... Roehr Chemicals, Inc., Div. of Aceto
Corp.

PAH ...... Parish Chemical Co.

PAS ...... Pennwalt Corp.

PCW...... Pfister Chemical, Inc.

PD ....... Parke-Davis Div. of Warner-Lambert
Co.

PEL ...... Pelron Corp.

PFZ ...... Pfizer, Inc., & Pfizer Pharmaceuticals,
Inc.

PHC ...... Phthalchem, Inc.

PLC ...... Phillips Petroleum Co.

PPG ...... PPG Industries, Inc.

PPR ...... Phillips Puerto Rico Core, Inc.

PPX ...... Phillips Paraxylene, Inc.

PSG ...... PMC Specialities Group Inc.

QKO ...... QO Chemicals, Inc.

RAY ...... ITT Rayonier, Inc.

RDA ...... Rhone-Poulenc, Inc.

REG ...... Regis Chemical Co.

RH ....... Rohm & Haas Co.

RIL ....... Reilly Tar & Chemical Corp.

RSA ...... R.S.A. Corp.

RUC ...... Rubicon, Inc.

S......... Sandoz, Inc.

SAL ...... Salsbury Laboratories, Inc.

SC ....... Sterling Chemicals

SCC ...... Standard Chlorine of Delaware, Inc.

SCH ...... The Schering Corp.

SCN ...... Schenectady Chemicals, Inc.

SD ....... Sterling Drug, Inc., Sterling

Pharmaceuticals, Inc.

Sandoz Chemicals Corp.
Sterling Drug, Inc.:
SDI Divestiture Corp.
Sterling Organics Div.
Shell Oil Co., Shell Chemical Co. Div.
SmithKline Chemicals
Chevron Corp., Chevron Chemical Co.
Specialty Organics, Inc.
Southland Corp.
G. D. Searle & Co.
Stepan Chemical Co.
St. Croix Petrochemical Corp.
Sun Company, Inc.
Sybron Chemical, Inc.
Quantum Chemical Corp., Emery Div.
Tennessee Chemical Co.
Twin Lake Chemical, Inc.
Teledyne Industries Inc., Teledyne
McCormick Selph
Ethyl Corp.
Tenneco OIl Co.
Squibb Manufacturing, Inc.
Tenn-USS Chemicals Co.
Texaco Chemical Co.
Union Carbide Corp.
Union Oil Co., of California
Jim Walter Resources, Inc., CIC Div.
Upjohn Co
UOP, Inc.
Crown Metro, Inc.
Uniroyal, Inc., Uniroyal Chemical Div.
Velsicol Chemical Corp.
Vanderbilt Chemical Corp.
Mobay Chemical Corp., Dyes &
Pigments Div.
Vista Chemical Co.
Olin Hunt Specialty Products, Inc.
Wesley Industries
Witco Chemical Corp.
Wyckoff Chemical Co., Inc.

Note.—Complete names, telephone numbers, and addresses of the above reporting companies are listed in app. A.
Source: Compiled from data received in response to questionnaires of the U.S. International Trade Commission
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Section 4

Dyes

Synthetic dyes are derived in whole or in part
from cyclic intermediates. Approximately two-
thirds of the dyes consumed in the United States
are used by the textile industry to dye natural and
synthetic fibers or fabrics; about one-sixth is used
for coloring paper; and the rest is used chiefly in
the production of organic pigments and in dyeing
leather and plastics. Of the several thousand
different synthetic dyes that are known, more
than one thousand are manufactured by domestic
producers, collectively. The large number of dyes
results from the many different types of materials
to which dyes are applied, the different conditions
of service for which dyes are required, and the
cost that a particular use can bear. Commercial
dyes are formulated products which are sold in a
variety of physical forms (e.g.) granular, powders,
liquids, and pastes) containing concentrations of
colorant ranging from 6 percent (approximately)
to 100 percent. In the statistical tables,
production and sales quantities are expressed in
terms of a standard strength of product (based on
dyeing performance) and not in terms of the
amount of actual colorant.

Figure §
Dyes: U.S. production, 1983-87

Millions
of pounds

300

Synthetic Organic Chemicals, 1987

Total domestic production of dyes in 1987
amounted to 255 million pounds, or 8.3 percent
more than the 236 million pounds produced in
1986 (table 12). Sales of dyes in 1987 amounted
to 230 million pounds, valued at $677 million,
compared with 226 million pounds, valued at
$652 million, in 1986. In terms of quantity, sales
of dyes in 1987 was 2 percent higher, and in terms
of value 4 percent higher. The average unit value
of sales of all dyes in 1987 was $2.95 per pound,
compared with $2.89 per pound in 1986.

Production of five classes of dyes decreased in
1986, while the remaining five major classes
increased their production. Fiber-reactive dyes
and flourescent brightening agents registered
significant increases in 1987 while mordant dyes
registered a significant decline. Changes in U.S.
production of synthetic dyes followed overall
changes in U.S. economic activity during 1983-87
(see figure 5).

Table 13 lists the products reported in this
section and indicates the manufacturer(s) of each
by code. These codes are identified by company
name in table 14.

Stephen Wanser
202-252-1363

1983 1984

1985

1986 1987 4-1

Source: Compiled from data received in response to questionnaires of the U.S. International Trade Commission.
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Section 4

Table 12
Dyes: U.S. production and sales, 1987

Average
Sales Unit
Dyes Production Quantity Value value'
1,000 1,000 1,000 Per
pounds pounds dollars pound
Grandtotal .............ccovvvvuvunnnn 255,198 229,763 677,424 $2.95
Acid dyes
Total .......ciiiiiii i 18,002 16,860 81,713 4.85
Acid yellow dyes, total .................... 3,121 2,579 9,748 3.78
Acid Yellow 17 ................. P 90 75 534 7.09
AcidYellow 23 ..........coiiiiiinennns 139 118 510 4.33
All other acid yellowdyes ................ 2,892 2,386 8,704 3.65
Acid orange dyes, total ................... 4,994 3,586 8,266 2.31
AcidOrange 7 ........c.coviiiviennennnns 68 55 151 2.76
AcidOrange 10 ............ccoivvvnvnn.. 163 131 400 3.06
All other acid oranges dyes .............. 4,773 3,400 7,715 2.27
Acidreddyes, total ....................... 2,806 3,590 22,956 6.39
AcidRed 1 .........ciiiiiiiiininnnnn, 241 258 700 2.71
AcldRed 137 ...........civiiiiinnnnn, 50 43 342 7.91
AcidRed 182 ..............coivvvvnn, 635 386 2,227 5.77
All other acidreddyes .................. 1,880 2,903 19,687 6.78
Acidvioletdyes ................ciiiinnn. 77 77 674 8.87
Acidbluedyestotal ....................... 4,683 5,036 30,431 6.04
AcidBlue 324 ...............cciviiunnn 1,499 1,681 9,139 5.44
All other acid bluedyes ................. 3,184 3,355 21,292 6.35
Acidgreendyes ...........cciiviiiiiinnn 268 21 1,991 9.44
Acidbrowndyes ...............cciivinnn. 421 360 1,840 5.11
Acidblackdyes .............ciiiiiiinn. 1,632 1,421 5,807 4.09
Basic dyes (classical and modified)
Total ....vviii i e e 12,771 11,906 66,549 5.59
Basic yellow dyes, total ................... 3,231 2,926 11,184 3.82
Basic Yellow 11 ........................ 159 136 754 5.63
Basic yellow dyes, all other, modified ..... 3,072 2,790 10,430 3.74
Basic orange dyes, total ................... 860 758 2,800 3.69
BasicOrange 2 ............... e 538 474 1,207 2.55
All other basic orange dyes .............. 322 284 1,593 5.61
Basicreddyes, total ...................... 1,789 1,554 7,480 4.81
BasicRed 12 .............ccciiinuinn. 246 282 1,497 5.31
BasicRed 15 .............. e 451 379 1,209 3.19
All other basicreddyes ................. 1,092 - 893 4,774 5.34
See footnotes at end of table.
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Synthetic Organic Chemicals, 1987

Table 12—Continued
Dyes: U.S. production and sales, 1987

Average
Sales Unit
Dyes ‘ Production Quantity Value value'
1,000 1,000 1,000 Per
pounds pounds dollars pound
Basic dyes (classical and modified)—Continued
Basic violet dyes, total .................... - 3,441 3,258 12,066 $3.70
Basic Violet 1 .......................... 1,469 1,505 3,600 2.39
Basic Violet 3 ................ccivviinn. 1,205 1,057 3,548 3.36
All other basic violetdyes ............... 767 696 4,918 7.07
Basicbluedyes ................... ..., 1,957 1,869 11,981 6.41
All other basicdyes ....................... 1,493 - 1,541 21,038 13.65
Direct dyes
Total ...ttt 36,856 35,746 84,438 2.36
Direct yellow dyes, total ................... 14,393 13,989 27,660 1.98
Direct Yellow 4 ......................... 1,369 1,327 2,120 1.60
Direct Yellow 127 .................ccu.... 1,288 1,130 2,349 2.08
All other direct yellow dyes .............. 11,736 11,5632 23,191 2.01
Direct orange dyes, total .................. 1,564 1,397 3,553 2.54
DirectOrange 39 ..............c0cvvunn. 90 59 279 ' 4.70
DirectOrange 102 ...................... 576 600 1,763 2.94
All other direct oranges dyes ............ 898 738 1,511 2.05
Direct red dyes, total ..................... 6,012 5,296 16,822 3.18
Direct Red 236 .............0covvvvnnnn. 1,544 1,463 3,259 2.23
DirectRed 254 ..................ccovnn. 1,430 1,107 2,137 1.93
All other directreddyes ................ 3,038 2,726 11,426 4.19
Direct violet and greendyes ............... 267 195 926 4.75
Direct blue dyes, total .................... 7,367 8,301 20,551 2.48
DirectBlue 80 ......................... 703 328 1,416 4.39
DirectBlue 86 ...................cvvn. 758 783 2,500 3.19
DirectBlue 199 ........................ 832 894 2,208 2.47
DirectBlue 218 ........................ 1,594 1,373 4,393 3.20
All other direct blue dyes ................ 3,480 4,928 10,034 2.04
Direct browndyes .................... P 466 421 805 1.91
Direct black dyes, total .................... 6,787 6,147 14,121 2.30
DirectBlack 80 ........................ 535 485 1,376 2.83
All other direct black dyes ............... 6,252 5,662 12,745 2.25
Disperse dyes
Total ..., 26,262 20,847 80,131 3.84
Disperse yellowdyes ...................... 2,849 1,730 6,642 3.84
Disperse orange dyes, total ................ 4,636 3,431 9,112 2.66
Disperse Orange 37 .................... 488 261 613 2.34
Disperse Orange 44 and 44:1 ............ 404 238 689 2.90
All other disperse orange dyes ........... 3,744 2,932 7,810 2.6%_3

See footnotes at end of table
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Section 4

Table 12—Continued

Dyes: U.S. production and sales, 1987

Average
Sales Unit
Dyes Production Quantity Value value?
1,000 1,000 1,000 Per
) pounds pounds dollars pound

Disperse dyes—Continued .

Disperse red dyes, total .................. 4,997 4,182 23,507 $5.62
Disperse Red 73 .............ccv0ivunnn 596 415 1,424 3.43
Disperse Red 167 and 167:1 ............ 736 637 2,137 3.36
Disperse Red 177 ..............cvevunn 456 423 1,976 4.67
All other dispersered dyes ............. 3,209 2,707 17,970 6.64

Disperse violetdyes ...................... 152 198 1,504 7.56

Disperse bluedyes ....................... 11,361 9,811 32,344 3.30

Disperse black, brown and green dyes,

total ....... ... e 2,267 1,495 7,022 4.70
Disperse Brown1 ..................... 645 581 1,756 3.02
All other disperse black, brown, and '
greendyes ...........iiiiiiiiiieenn 1,622 914 5,266 5.76
Fiber-reactive dyes
B < - L 23,253 15,598 87,529 5.61
Fluorescent brightening agents
Total ..vviit i i e i 65,424 61,353 79,819 1.30
Food, drug, and cosmetic colors
Total ...t i e 5,623 6,099 51,881 8.51

Food, drug and cosmetic dyes, total ....... 5,327 5,794 45,446 7.84
FD&C RedNo. 3 ............civivnnnnn 443 366 4,731 12.91
FD&C Yellow No. 5 .................... 1,618 1,461 7,057 4.83
FD&C Yellow No. 6 ................c.... 1,163 1,132 5,062 4.47
All other food, drug, and cosmetic,

dyes ... ..t i i e e e 2,113 2,835 28,596 10.09

Drug and cosmetic dyes, total ............ 296 305 6,435 20.68
D&C RedNo. 33 ...........ccivivnnnnn 7 8 249 35.13
D&C Yellow No. 10 .................... 84 71 2,148 30.09
All other drug and cosmetic dyes2 ....... 205 226 4,038 17.21

Mordant dyes

Total ...t i e 73 68 295 4.32
Solvent dyes

Total .........ciiiiiiii i 9,416 5,990 34,019 5.68

Solvent yellowdyes ..............ccvvvvnn. 1,163 1,011 8,117 8.03

Solventorange dyes ..................... 323 263 2,179 8.29

Solventreddyes ............ccvvviinnnnn 2,190 1,885 11,508 6.11

Solventbluedyes .................00uvnn. 3,286 484 5,271 10.89

All other solventdyes .................... 2,454 2,347 6,944 3.02

See footnotes at end of table.
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Synthetic Organic Chemicals, 1987

Table 12—Continued
Dyes: U.S. production and sales, 1987

Average
Sales Unit
Dyes Production Quantity Value value!
1,000 1,000 1,000 Per
pounds pounds dollars pound
Vat dyes
Total ... 36,542 36,131 65,447 $1.81
Vatyellowdyes .............ccovvivvninn. 12 14 157 11.21
Vatorangedyes .............cciiiininnn. 126 108 894 8.28
Vatreddyes ..............covviivnnvnnnn. 284 286 2,270 7.94
Vatvioletdyes ........................... 222 297 2,079 7.00
Vatbluedyes ...............ccoviivvnnnn, 34,884 34,517 63,927 1.56
Vatgreendyes ....................c.u..n. 423 352 1,860 5.28
Vatbrowndyes ....................c...... 381 455 2,525 5.55
Vatblackdyes ...............covvniinnnn. 210 102 1,735 17.01
All other dyes
TotalP ...t 20,976 19,165 45,603 2.38

! Calculated from unrounded figures.
2 The data include external drug and cosmetic dyes.

® The data include azoic compositions, azoic coupling components, azoic diazo components (bases and salts), sulfur
dyes, and miscellaneous dyes. Statistics for those groups of dyes may not be published separately because
publication would disclose information received in confidence.

Source: Compiled from data received In response to questionnaires of the U.S. International Trade Commission.
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Section 4

Table 13

Dyes for which U.S. production and/or sales were either reported or estimated, Identified by

manufacturer, 1987

Separate Manufacturers’ identification codes

Dyes statistics? (according to list in table 14)
Acid dyes
Acidyellow dyes: ..........cccvtiiitiiiiineiinnenennn Yes

Acid Yellow 3 . ... ittt i i i e e e No ACY.

Acid Yellow 17 ... ittt i it i it it e Yes ATL, CK, SDH.

Acid Yellow 23 ... . ittt i i i it ittt Yes BAS, CK, LVR, SDH, WJ.

AcidYellow 34 . ... ... i ittt i i i No ATL.

Acid Yellow 36 . .......coiiiiiii ittt it No ATL, CQGY.

AcidYellow 49 . ... ...ttt i i e e No ATL, CK.

Acid Yellow 59 ... ... .ttt i i i i i No BAS.

Acid Yellow B5 ...ttt i No ATL.

Acid Yellow 73 ... ittt i i i i et e e No SDH.

Acid Yellow 87 ... . ittt it ittt No CK.

Acid Yellow 99 . ... ... ..ottt ittt e No CK.

Acid Yellow 119 ... ... .. it i it i e i i No BAS.

Acid Yellow 127 ... .. it i ittt No CK.

Acid Yellow 129 . ... . ittt ittt it No CK.

Acid Yellow 135 ... ... ittt ittt e i e No ICI.

Acid Yellow 161 ... . i ittt ittt No CQY, CK.

Acid Yellow 159 ...................... ke No CK.

Acid Yellow 198 ... ... .0ttt ittt innenens No CK.

Acid Yellow 200 .......cviiiiiinin it iniiinnaenens No CK.

Acid Yellow 219 ... ... ittt it ittt enens No CGY, CK, VPC.

AcldYellow 226 . .........cciiii ittt iinennen No BAS.

AcidYellow 239 ........ ... it i i No DGO.

All other acid yellow dyes ............cciviinvnennnn No CK.
Acldorange dyes: ...........cciuiiiiiineniininnennnnns Yes

Acld Orange 7 .......oviiiiiiiiiiiiiiininnenenens Yes ATL, BAS, CK.

AcidOrange 8 ..........coiiiiiniiiniiini s No ATL, BAS, CK.

AcidOrange 10 ..........coviiiiiiiininenenenenenans Yes ATL, CGY, CK.

AcldOrange 24 ...........cciiiiiiiiininiinnnenens No CK.

AcidOrange 60 ...........covviiiiinniinenennennnn No CQY, CK.

AcldOrange 64 ............ccviiiivnieininennennons No ATL.

AcidOrange 89 ...........cciviiiiiiiiiininennns No BAS.

AcidOrange 116 ..........iiviiiininiinnenenenens No CGY, CK.

Acid Orange 128 .........c.iiiiiii it inennennss No CK.

AcidOrange 152 . .........iiiiiiiiiiii it No CK.

AcidOrange 156 ............cc0viiiiiiiiininennennns No CQY, CK, S.

AcidOrange 161 . ..........iiiiiniiiiiiiiiinnnnnns No ATL.

Allother acidorangedyes ...............ccovivvunvnn. No BAS, CK.
Acldred dyes: ........ciiiiiiiii it i i e Yes

Acld Red 1 ... . ittt it ittt it Yes ATL, BAS, CGY, CK, FAB.

AcidRed 4 ... ... ... i i i i e No ATL.

AcidRed 14 ... ... ... . i i i i No ATL, BAS.

AcidRed 18 ... ... ittt it it No ATL.

Acld Red 57 ... ... i it i i e No CK.

Acld Red 78 .. .. ittt i i i i i i e No ATL, CK, PSC, S.

AcldRed 85 ... .......cciiiiii it i i i i e No FAB.

Acid Red 87 ... .iiiiiiii it i i i i i e No SDH.

AcidRed 88 ...ttt No ATL, BAS.

AcidRed 97 ... .. .. i i i e e e e No ATL.

AcidRed 114 . ... ... .. . i i i i i No CGY, CK.

AcidRed 119 ... .. ... it it it No CK.

Acid Red 137 ... .. ittt i i i e it Yes ATL, BAS, CK.

AcldRed 161 ... ... it i i i e i e No ATL, CK.

AcidRed 182 ... ... ...ttt i i e Yes CQY, CK, VPC.

AcidRed 186 ..........c.ciiiii ittt No CGY.

Acid Red 226 ...ttt i No BAS.

AcidRed 266 .........cvviiiiiiiiin ittt No CK, VPC.

AcidRed 296 ............cci ittt i No BAS.

See footnotes at end of table.
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Table 13—Continued

Synthetic Organic Chemicals, 1987

Dyes for which U.S. production and/or sales were either reported or estimated, Identified by

manufacturer, 1987

Separate Manufacturers’ identification codes

Dyes statistics? (according to list in table 14)
Acld dyes—Continued
Aclid red dyes—Continued

AcldRed 299 ...ttt No CK.

Acid Red 337 ...........ciiiii i, e No ATL, CK, VPC(E).

AcidRed 364 ............ciiiiiiiiiiiiin i No CK.

AcidRed 384 ............c0 ittt No CK.

AcldRed 396 ..........c.iiiiiiiiii i No ICI.

AcldRed 410 ... ......ciiiiiii ittt iinenn, No ATL.

All other acidreddyes .............covviievnnnnnn. Yes ATL, BAS, CGY, CK, EKT.
Acidvioletdyes: ............. .0 it Yes

Acid Violet 3 ... ... ittt i e e No ATL, FAB.

Acld Violet 7 ... ... i i i e e No ATL, FAB.

Acid Violet 12 ... ... ... ittt i, No ATL.

Acid Violet 17 ... .. ittt i i No SDH.

AcidViolet 49 ......... ... ... ittt No SDH.
Acidblue dyes: ............ciiiiiiii Yes

AcidBlue 9 ... ... .. i e No BAS, SDH, WJ.

AcidBlue 15 . ... ... it i e No BAS.

AcidBIue 25 . ... ... ... i e No CGY, VPC.

AcidBIUE 27 ... i e e No ATL.

AcidBIUB 29 ... ... .t e e No FAB.

AcidBlue 40 ......... ... i e No CK, VPC.

AcidBIue 41 ... ...ttt e e No ATL, CK.

AcidBIUB B0 . ...ttt e e No CQY.

AcidBIue 104 ... ...ttt i i No ATL.

AcidBIUe 113 ... ... it e e No CK.

AcidBlue 118 . ... ...ttt i e No ATL.

AcidBlue 145 . ... ... ... .ottt No ATL, CK.

AcidBlue 231 ... ... ... ittt e No CK.

Acid Blue 277 ... ...t No CaQy.

Acid Blue 283 .......... B No S.

AcidBIUE 298 ... ... ...t No CK.

AcidBIue 321 ... ... ...t No ATL.

AcidBIUE 324 ... ... ... i e Yes CK, S, VPC.

AcidBIUB 330 . ...ttt e e e No ATL.

Allother acidbluedyes ............................. No BAS, CK, SDH.
Acidgreen dyes: ...........c.coiiiiiiiinnne Yes

AcidGreen1 ................. e e et e No LVR.

Acld Green 3 ...........coiiiiiiiii i No WJ.

Acld Green 5 ....... ...t No WJ.

Acid Green 9 ........cciiiiiiiiii i e No LVR.

AcidGreen 20 ..........ccoiiiiiiiiin i No ATL.

Acid Green 25 ... ... ...t No ATL, CK.

Acid Green 70 ........cvviiiiint i No CQY.
Acidbrown dyes: ...........c.ccoviiiiinnne i Yes

Acid Brown 14 ... ... . . i No CK, LVR.

AcCid Brown 19 ... ... ittt i No CK.

Acid Brown 50 ...... M et aea ettt it et et No BAS.

Acid Brown 97 ... ...ttt e e No BAS, FAB.

Acid Brown 147 ... ... ... i No CK.

AcldBrown 159 .......... ...t No BAS.

AcidBrown 160 ..........coitiniin i, No BAS.

Acid Brown 161 ... ... ..ottt No BAS.

AcidBrown 163 ...........coviiiiiin i No BAS.

AcidBrown 165 ...t No BAS.

ACId Brown 227 ... ....coiiiiiiiiie e No BAS.

AcidBrown 239 ...t No CK.

AcCidBrown 264 ...............cciviiiiiini No BAS.

All other acild browndyes ........................... No BAS, FAB.

See footnotes at end of table.
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Section 4

Table 13—Continued

Dyes for which U.S. production and/or sales were either reported or estimated, Identified by

manufacturer, 1987

Separate Manufacturers’ identification codes
Dyes statistics? (according to list in table 14)
Acid dyes—Continued
Acidblack dyes: ........coiiiiiiiiiiiiiiiiiii i Yes
AcldBlack 1 .. ...ttt ittt ittt e No ATL, CK.
AcidBlack 52 .......... ittt i i i e No ATL, CK, S.
AcidBIack 60 .........cciiiiiiiniiernneirnrnsnsnns No CK.
AcidBlack B3 .. .....iiiiiiiii ittt i e No BAS.
AcidBlack 107 .......viiiiii i iiiereinreennneannas No CK.
AcldBlack 112 ... . ittt i it it No CK.
AcidBlack 172 ... .. ittt iiii ittt ittt iniraaaas No ICI.
AcidBlack 194 .. ... ... ... ittt ittt No BAS.
AcidBlack 210 .......iiiii ittt ittt No BAS.
Allother acid blackdyes ............cceiviiiivnvnnnns No CK.
Azoic dyes and components: .............00h0n0ann No
Azoic compositions: ......... ... i it i i No
Azoic yellow compositions: ..............c0iiiiiiinnn No
Azoic Yellow 1 ... ... ittt it No BUC.
Azoic orange composition: ............. ... 0 i, No
AZoIc Orange 3 ........ciiiiiii ittt No BUC.
Azoic red compositions: ................. e No
Azolc Red 1 ... ... ittt ittt No BUC.
AzolcRed 2 .......... ittt ittt i e No BUC.
Azolc Red 6 ........ciiiiii ittt ittt No BUC.
All other azoic red composition .................... No BUC.
Azoic violet compositions: ............ ... 0., No
Azolc Violet 1 ... ....ciiiiiiii ittt No BUC.
All other azoic violet compositions .................. No BUC.
Azoic blue compositions: ............. . i iiiiiiia., No
Azoic Blue 3 ....... ... i No BUC.
Azoic brown composition: ........... .. 0 iiiiiiin., No
AZOIC Brown 7 . ... ittt ittt ittt No BUC.
AZolc Brown 9 ... .. ..ottt it e No BUC.
All other azoic brown compositions ................. No BUC.
Azolc black composition: .............cciiiiiiiiin., No
Azolc Black 4 ........ ...t i i i No BUC.
All other azoic black compostions .................. No BUC.
Azoic diazo components, bases: ............ .. ciiiin., No
Azoic Diazo Component 5, base ...................... No ALL.
Azoic Diazo Component 13, base ..................... No ALL.
Azoic Diazo Component 14, base ..................... No ALL.
Azoic Diazo Component 32, base ............cocvvuvnn. No ALL.
All other azoic diazo components, base ............... No ALL.
Azolc diazo components, salts: .................c00un.n. No
Azoic Diazo Component 1, salt ..............covvnen.. No ALL, BUC.
Azoic Diazo Component 3, salt ..............covvunn.. No ALL, BUC.
Azoic Diazo Component 5, salt .................cov... No ALL, BUC.
Azoic Diazo Component 6, salt ....................... No ALL.
Azoic Diazo Component 8, salt ....................... No ALL, BUC.
Azoic Diazo Component 9, salt .............covvvunnn No ALL, BUC.
Azoic Diazo Component 10, salt ................c0vune No ALL, BUC.
Azoic Diazo Component 11, salt .................c0.n.. No ALL.
Azoic Diazo Component 12, salt ................0c0vnnn No ALL, BUC.
Azoic Diazo Component 13, salt ...................... No ALL, BUC.
Azoic Diazo Component 14, salt ...................... No ALL.
Azolc Diazo Component 20, salt ...................... No ATL.
Azoic Diazo Component 32, salt .............coo0vnunn. No ATL.
Azoic Diazo Component 34, salt ................c.c.... No ALL.
Azoic Diazo Component 35, salt ..............co0vvunn No ALL.

See footnotes at end of table.
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Synthetic Organic Chemicals, 1987

Table 13—Continued

Dyes for which U.S. production and/or sales were either reported or estimated, Identified by
manufacturer, 1987

Separate Manufacturers’ Iidentification codes
Dyes statistics? (according to list in table 14)
Azoic dyes and components—Continued
Azoic diazo cormponents, salts—Continued
Azoic Diazo Component 41, salt ...................... No ALL.
Azoic Diazo Component 42, salt ................ e No ALL.
Azoic Diazo Component 44, salt ...................... No ALL.
Azoic Diazo Component 48, salt ...................... No ATL.
Azoic Diazo Component 49, salt ...................... No ALL.
All other azoic diazo components salts ................ No ALL.
Azolc coupling components: ..............oiiiinnrnnn.. No
Azoic Coupling Component 2 ..............ccovvvnnnnn. No ALL.
Azoic CouplingComponent 3 ..................co0.un. No PCW.
Azolc Coupling Component 4 ...............ccvvunnn. No ALL.
Azolc Coupling Component 7 ..............covveennn. No PCW.
Azoic Coupling Component 12 .............oovvvunn... No PCW.
Azolc Coupling Component 14 ........................ No ALL.
Azoic Coupling Component 17 .........couvvunennnn. No ALL.
Azoic Coupling Component 18 ...............c0vuun... No ALL.
Azoic Coupling Component 20 ...............c0vvuun.. No PCW.
Azoic Coupling Component 21 .................co.u.... No PCW.
Azoic Coupling Component 24 ..................c..... No PCW.
Azoic Coupling Component 34 ........................ No ALL.
Azoic Coupling Component 35 ..............cvvvnnnn.. No PCW.
Azoic Coupling Component 43 ........................ No ALL.
Basic dyes (Classical and modified)
Basic yellowdyes: ...................... e Yes
Basic Yellow?2 ..................coiiiiiiiiin, No ACY.
Basic Yellow 11 ... ... .. ..o, Yes ATL, CK, VPC.
Basic Yellow 13 ...ttt No ATL.
Basic Yellow 15 ... ... ...t No CK.
Basic Yellow 24 .................coiiiniiiiinnn No BAS.
Basic Yellow 25 .......... ...t No BAS.
Basic Yellow 28 .........c.ciiiiiiiiiii No BAS, VPC.
Basic Yellow 29 ..., No BAS.
Basic Yellow 37 . ...ttt No ACY.
Basic Yellow 63 ............cciiiiiiiii No CK.
Basic Yellow 58 ...ttt No VPC.
Basic Yellow 65 ............ccoiiiiiniiii No BAS.
Basic Yellow 79 ..ottt No CK.
Basic Yellow 83 ...ttt No CK.
Basic Yellow 94 ................ ...t No S.
Basic Yellow 96 ............ccoviiiiiiieniinnnn, No BAS.
Basic Yellow 102 ...........cc0iiiiinnnniiiinnn, No BAS.
All other basic yellowdyes ..............coovvvurunnn, No ACY, (?).
All other basic yellow dyes modified ................... No CK.
Basic orange dyes: ...............ciiiiiiiii Yes
BasicOrange 1 ...........coviiiniiinnenennnnnnn, No ATL, BAS, CK, PSC.
BasicOrange 2 ...........coiiiiiiiineniin Yes ACY, ATL, CK, PSC.
Basic Orange 21 ...........ccoviiiininneeiinnnnnin, No ATL, VPC.
All other basic orange dyes ................c.ccouv.nn. No (2).
Basicreddyes: ...........ccoiiiiiiii Yes
BasicRed 12 ...t Yes ACY, ATL, VPC.
BasicRed 14 ..ottt No BAS, CK.
BasicRed 15 ....... ...ttt Yes ATL, BAS, CK.
Basic Red 17 ..........coiiiiiiiiii i, No CK.
Basic Red 29 ..........cciiiiiiiii No BAS.
BasicRed 46 ...........coiiiiiiiiiiii i No CK.
BasicRed 49 ..........cciiiiiiiiniie No BAS, CK.
See footnotes at end of table.
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Section 4

Table 13—Continued

Dyes for which U.S. production and/or sales were either reported or estimated, Identified by
manufacturer, 1987

Separate Manufacturers’ identification codes
Dyes statistics? (according to list in table 14)
Basic dyes (Classical and modified)—Continued
Basic red dyes—Continued
Basic Red 51 .........ci ittt ittt it No BAS.
BasicRed 54 .............iiiiiiiiiiiii i No BAS.
Basic Red 73 ...ttt i ittt No BAS, CK.
Basic Red 104 .......... ... ittt No BAS, CK.
Basic Red 111 ... ... ... ittt ittt No S.
All other basicreddyes ..............ccvivivivinnnnn. No (2).
Basic violet dyes: ...........coiiitiiiiiii i i i i Yes
Basic Violet 1 ... ... ..ttt it ittt Yes ACY, BAS, DscC.
Basic Violet 3 ...........i ittt i i Yes ACY, BAS, CK, DSsC.
Basic Violet 4 ...ttt it No ACY, DSC.
Basic Violet 10 ..........ciiiiiii ittt iiiinnnens No ACY, BAS.
Basic Violet 16 .......... .0ttt ittt No ATL, BAS, VPC.
BasicViolet 35 ...........ciiiiii it i i i No BAS.
All other basic Violetdyes ..............ccovvvivnvnnn No BAS, (?).
Basicbluedyes: ...........coiiiiiiiiiiiii i Yes
Basic Blue 1 .........ciiiiiiiiii ittt i i No ACY, SDH.
BasicBlue 3 ...t i e e No BAS, CK.
Basic BIue 7 ......cciiiiiiii i e i s No DSC.
Basic Blue 21 ....... ... ittt it it No CK.
Basic Blue 41 ....... ... .. ittt No BAS.
BasicBlue 54 ............ .. .0 e No BAS.
Basic Blue 60 ..........ccvviiiiiiiniiiiienirneaenes No BAS.
Basic Blue 77 .......ciiiiiiiiiii it i i i No CK.
BasicBlue 94 and 94:1 ........... ..o, No CK.
BasicBlue 140 ...........cciiiiiiiiiiiiiiinnennnn. No VPC.
All other basicbluedyes .................ccvivvvvnn. No BAS, (?3).
All other basic blue dyes, modified .................... No CK.
Basic greendyes: ............... .. . it No
BasicGreen |l ..........ciiiiiiiiiii i i e, No LVR.
Basic Green 4 .............. i i No ACY, BAS.
All other basic greendyes ............cvvviiinvnnn.n. No (?).
Basicbrowndyes: .............. i it No
Basic Brown 1 ... ... ... it No PSC.
Basic Brown 4 . ......... .. .. i i No ACY, ATL, PSC.
All other basicbrowndyes ..................covvvnn. No BAS.
Basic blackdyes: ............ .. it No
All other basic black dyes ............coiviiiirnnnnn. No ACY, BAS, (?).
All other basic black dyes, modified ................... No BAS, CK.
Direct dyes
Direct yellow dyes: ..........coiiiiiiiiiininennnenenen Yes
Direct Yellow 4 . ........ ..ottt i, Yes ATL, BAS, CQY, CK, LVR, VPC.
Direct Yellow 5 ........... ... . ittt No BAS.
Direct Yellow 6 ...ttt i, No CQY, VPC.
Direct Yellow 11 ... ... ... i i it it No BAS, VPC.
Direct Yellow 28 .. ........c. ittt No CK.
Direct Yellow 34 .. ... ... ittt No CK.
Direct Yellow 44 . .. ... ... ... . ittt No CK.
Direct Yellow 51 ....... ... ... it No S.
Direct Yellow 105 ... .. ...ttt ittt No CQGY, CK.
Direct Yellow 106 ............coiiiiiniiniiiinnnnnnnn No CK.
Direct Yellow 107 ... ... ... ittt No CQY, CK.
Direct Yellow 118 .. ... ...ttt it iinennn No CK.
- Direct Yellow 119 .. ... ... ittt it ienennns No VPC.
Direct Yellow 127 . ... ... ... ittt Yes BAS, CGY, CK, VPC.
Direct Yellow 131 .. ... ... .. . it No VPC.
See footnotes at end of table.
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Synthetic Organic Chemicals, 1987

Table 13—Continued

Dyes for which U.S. production and/or sales were either reported or estimated, Identified by
manufacturer, 1987

Separate Manufacturers’ identification codes

Dyes statistics? (according to list in table 14)
Direct dyes—Continued
Direct yellow dyes—Continued

Direct Yellow 132 . ......... ..ot No S.

Direct Yellow 133 ... ... ittt No S.

Direct Yellow 137 ...... ...ttt No VPC.

Direct Yellow 147 . ... ...t No BAS, VPC.

Direct Yellow 148 .. ... ... ..ottt No S.

Direct Yellow 150 .. .........coviiiineniiinnnn, No S.

All other direct yellow dyes ...................co..... No ATL, BAS, CK.
Direct orange dyes: ............c.cciiiiinnnnnnnnnnn, Yes

Direct Orange 6 ...........ccovviiiiinnre i No ATL.

Direct Orange 15 ..........coviiiiiinineniinnn, No BAS, VPC.

Direct Orange 26 ...........ccoviiiinneeeiinnnnnin, No CK.

Direct Orange 29 ...............viinnnniiiinnnnn, No CQGY.

Direct Orange 34 ...........c.ccoviiiinneniinnn No ATL.

Direct Orange 39 .........coviiiinnunnnnnnnnnnnii .. Yes CGY, CK, FAB.

Direct Orange 72 ...........c.coviiieiinne i No CK.

Direct Orange 80 ..............ovviiinneennnnnnnn, No ATL.

Direct Orange 102 .........c.coiinienenneennnnnn, Yes ATL, BAS, CGY, VPC.

Direct Orange 118 ............ovvuviinnnnnn i, No S.

All other direct orange dyes ......................... No ATL, BAS.
Directreddyes: .................cciiirinnnnnn, Yes

Direct Red 2 ............ciiiiiiiiiine i No ATL.

Direct Red 4 .......... ..o, No CK.

Direct Red 9 ...ttt No CK.

Direct Red 16 ...........coiiiiiiiiieeeeeeee, No ATL, CGY.

Direct Red 23 ...........ccoi i, No ATL.

Direct Red 24 .............ccooiiuiiinanni, No ATL, FAB.

Direct Red 26 .......viiiiiinneeeeeeeee No ATL.

Direct Red 28 ..........0iiiine i No FAB.

Direct Red 72 ..........uiiiiiiie i, No ATL, BAS, CQY, CK.

Direct Red 73 .......iiiiiiiiii e, No ATL.

DirectRed 79 ..o, PR No CK.

Direct Red 80 ...........coiiieieeeeeeeeeeee, No ATL, CK.

Direct Red 81 .......ovviiiiie e, No ATL, CK, LVR, VPC.

Direct Red 83 ..............c0iiiiiiiieee, No ATL, CK, FAB.

Direct Red 236 ... e, Yes BAS, CQY, CK, VPC.

Direct Red 238 ..., No VPC.

Direct Red 239 ..., No S.

Direct Red 254 .............ccoiiiiiiiieeeeeee, Yes BAS, CGY, VPC.

All other directred dyes ...............coouuuneoo. .. No ACY, ATL, BAS, CK, VPC.
Direct violet dyes: .............ccvviuireuvnnnnnnnn, No

Direct Violet 9 ................cciiiiiiiinnn, No ATL, CQY.

Direct Violet 66 ...............c.coiiiiiiinni, No ATL.
Direct blue dyes: ..............covvvuenennnnnnnn, Yes

DirectBlue 1 ........... ..o, No ATL, LVR.

DirectBlue 2 ...............ccciiiii, No FAB.

DirectBlue 8 ...........ccooiiiiinieeneeee, No ATL.

DirectBlue 15 ........... ..., No S, VPC.

Direct Blue 22 ..., No CQY.

Direct Blue 25 ............ccovveiieniiii, No ATL, CK.

Direct Blue 71 ..., No CK.

Direct Blue 75 ..., No CK, S.

Direct Blue 80 ..............ccovivvnniinin, Yes ATL, CGY, CK, FAB.

Direct Blue 86 .............c.vviiivvminnnnnnnn, Yes CQYv, CK, S, VPC.

Direct Blue 98 .................cccvviinmiiniii, No ATL, CK, FAB.

Direct Blue 108 ............covieevinminnnn, No ATL.

Direct Blue 160 ............covvvieevnminniin, No CK.

DirectBlue 189 ..., No CK.
See footnotes at end of table.
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Section 4

Table 13—Continued

Dyes for which U.S. production and/or sales were either reported or estimated, Identified by
manufacturer, 1987

Separate Manufacturers’ identification codes

Dyes statistics? (according to list in table 14)
Direct dyes—Continued
Direct blue dyes—Continued

Direct Blue 191 ... ... ittt No CK, FAB.

DirectBlue 199 ....... ...ttt it esenns Yes BAS, CGY, VPC.

Direct Blue 218 .......cvvtiitiiiiieirntanonnrneras Yes ATL, CGY, CK, FAB, VPC.

DirectBlue 269 ..........cviiiiiii i, No VPC.

Direct Blue 279 .........ciiiiiintinrnnrnesneenenns No VPC.

Direct Blue 281 ...........ciiiitiiiiiiiiiiiinennss No CQY, CK, VPC.

Direct Blue 283 ..........ccitiiiiiiiiiiinnnneennns No ATL.

Direct Blue 285 ...........cciiiiiiiiiiiiiiinnennns No ATL.

DirectBlue 286 ............coviiinineinrinennennens No ATL.

All other directbluedyes ....................cvvintn Yes ATL, BAS, CK, VPC.
Direct green dyes: ........coviiiriiiirnrrnennennsnnns No

DirectGreen 1 ....... ...ttt nnennns No FAB.

Direct Green 6 .........cviiiiiininrensnrinesnennsns No FAB.

Direct Green 92 . ........ciiiiiiinernernrnnsneensnns No ATL.

All other direct greendyes ................ccovvvun.n. No FAB.
Directbrowndyes: .........ccoiiiiiiniinieninnenninens Yes

Direct Brown 31 ......... ittt iinnennnennnns No FAB.

Direct Brown 44 ... ........ ... it iiiiiiiniinnnennns No FAB.

Direct Brown 230 ........iiiiiiiiiiinennnonnensnsas No ATL.

Direct Brown 231 ...ttt iiniiannnraas No ATL.

Direct Brown 232 .. ........ciiiiiiiiiniinnnennneenns No ATL.

Direct Brown 238 ..........ciiiiiii ittt No ATL.

All other directbrowndyes ..............covviivvnvnns No BAS, CK, FAB, VPC.
Directblack dyes: ..........c.citiriiiiininnrnnnnennnns Yes

DirectBlack 1 ........ ...ttt iiiiiininnnnenns No LVR.

DirectBlack 4 ...........cciiiiiiiiiiiinnnennnnnnns No FAB.

Direct Black 22 ...........cciiiiiiiitiinntnennnnnnns Yes ATL, CK, FAB.

DirectBlack 80 ............cciiiirininnnrnnrnenns Yes ATL, CK, FAB.

DirectBlack 165 ............. it iiiiirinennnnnnns No ATL.

DirectBlack 170 ..........cciviiiiintineinrnnennnns No ATL.

DirectBlack 190 ...........coiiiviinnrnernrnnennnns No FAB.

All other direct blackdyes ......................c0u. No ATL, BAS, CK, FAB, VPC.
Disperse dyes
Disperse yellow dyes: ............ccciiiiiiiiiinenennnns Yes

Disperse Yellow 3 ..........c.oiiiiiiiiiiniinnnnnnnnns No CK.

Disperse Yellow 23 ............c..iiiiiiiriinennennnns No ATL, CK.

Disperse Yellow 34 . ........... ... iiiiiiinennnns No EKT.

Disperse Yellow 42 .............ciiiiiiiiinnnnnnnnn No CQY.

Disperse Yellow 54 .. .......... ..., No BAS.

Disperse Yellow 64 ..............ciiiiiiinnrnnnnenn No BAS.

Disperse Yellow 77 . ........cciiiiiiiiiinninnnnnnnns No VPC.

Disperse Yellow 86 ................ e e No EKT.

Disperse Yellow 88 .............coiiiiiiiinnnnnnnns No EKT.

Disperse Yellow 108 ...........ccciiiiiiininnnnnnnens No EKT.

Disperse Yellow 125 . .......... ...t iiinnnrnnn. No SDC.

Disperse Yellow 126 .............ccciiiiinnennennn. No ICI.

Disperse Yellow 198 .............ciiiiiiivnennennn. No BAS.

Disperse Yellow 210 .............cciiiiiiinnvnnnnnnn No S.

Disperse Yellow 219 ..........cciiiiiiiinennnnnenens No S.

Disperse Yellow 238 ..........ciiiiiininnnnennnnnn No CK.

Disperse Yellow 239 ............cccitiiiiiinnnnnnnnns No CK.

All other disperse yellowdyes ........................ No BAS, CK, ICI, VPC.
Disperse orange dyes: .............civviirinrennrnnnnns No

Disperse Orange 3 ...........cciiiiiiiinnrnnnennnnns No ATL, CK.

Disperse Orange 5 ............ciiiiiiiirinnnrnnnens No ATL.
See footnotes at end of table.
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Synthetic Organic Chemicals, 1987

Table 13—Continued

Dyes for which U.S. production and/or sales were either reported or estimated, Identified by
manufacturer, 1987

Separate Manufacturers’ identification codes

Dyes statistics? (according to list in table 14)
Disperse dyes—Continued
Disperse orange dyes—Continued

Disperse Orange 17 ............c.covviiiinnnnnnnnnn. No ATL.

Disperse Orange 25 and 25:1 ................. N No ATL, CK, ICI, VPC.

Disperse Orange 29 ..............c.couvvurnnnneninns No ATL, CK.

Disperse Orange 30 .............c.covvvvunnnnennnnnn, No ATL, BUC, CQY, CK, S.

Disperse Orange 37 ...........ovvviinennnennnenni... Yes ATL, CK, EKT.

Disperse Orange 41 ....................cccuuvuvii.. No CQyv, S.

Disperse Orange 44 and 44:1 ...............c.oooun. Yes ATL, CQY, CK, S, sDcC.

Disperse Orange 73 .............c.covvevinnnnnnnnnn, No ATL, BAS.

Disperse Orange 89 ..............c.ccvvvvivnnennnnn, No CK.

Disperse Orange 94 ..............ccovvvivnvnnnennnn. No S.

Disperse Orange 136 ..............covvuuvnnnnnnnnn. No EKT.

Disperse Orange 138 ............oovieveeennnnnn. .. No EKT.

Disperse Orange 145 ..................ccvuviiin. No EKT.

All other disperse orange dyes ....................... No CQY, CK.
Dispersered dyes: .............cvuvmurirnnnnnnnnnn, Yes

Disperse Red 1 ...........ccoviiiiinnninnnnnnnnnn, No ATL, CK, EKT.

Disperse Red 6§ ..........covviviivnunennni. No ATL, CK.

Disperse Red 13 .........coiiiinnnneennnnnnnnnni, No ATL.

Disperse Red 17 ...........cccoviiiiineennnnnnnnii. No ATL, CK.

Disperse Red 30 ...........c.oviviinernnnnnnnnnni, No EKT.

Disperse Red 35 ..........coovviiinnnnnnnnnnonii.. No EKT.

Disperse Red 40 ............oovivivunnnuinnniii No VPC.

Disperse Red 50 ..........ccvviiiiunnunnenenonii.. No CK.

Disperse Red 65 ...................ccc i No BAS, VPC.

Disperse Red 60 ..........ccovviiiinennnnnunnnni.. No BAS.

Disperse Red 65 ...........c.coviimiunnnnnnnunnnni. . No CK.

Disperse Red 73 .............coviiiinnnnnnnnnn.n, Yes ATL, CK, ICI,S.

Disperse Red 74 ...............ccoiiuiiiinnnnnn., No S.

Disperse Red 88 ...........covviveunnennnnnnnnni .. No EKT.

Disperse Red 91 ...............ccovvviivnnnnnnnin, No BAS.

Disperse Red 112 ..............ccvvvuiunnnnnnn, No HCL.

Disperse Red 117 ..........ccviivnnnnnnnnunnnnnnii. No EKT.

Disperse Red 133 ...........ccoiiiiinninnnnnnnnnnnn, Yes VPC.

Disperse Red 135 .........coovvivnununnnennnnnni. .. No CK.

Disperse Red 136 ..........c.ouovvmmmvnnnnnnnnnnnn, No EKT.

Disperse Red 137 ...........ccvvuvuuuueeunninnii. No EKT.

Disperse Red 145 ............ccvvievvnnnnnnnnin, No CK.

Disperse Red 153 ............ccvvvvveunnnnnnnnn, No S, SDC.

Disperse Red 159 .............c.vvvvvunninnnnnnin, No VPC.

Disperse Red 167 and 167:1 ..............c0'vvvv.... Yes ATL, CQY, CK, S.

Disperse Red 177 .........coouieieennnnnnnnin, Yes CK, ICl, S, VPC(E).

Disperse Red 179 ..........oovvivuenevnnnnnnnnn o, No BAS, S.

Disperse Red 195 ...........c.c.ovieeunnnnnnnnnnnn, No S.

Disperse Red 263 ............c.covvivevennnnnnnnn... No BAS.

Disperse Red 274 . ..........ccoiiveunnnnnunnnnnni. No S.

Disperse Red 278 ............c.coiiinninnnnnnnnninn, No ICI.

Disperse Red 305 .........covviivnnnnnnnnnnnnnni . No EKT.

Disperse Red 307 ..............ovveevummnnnnnnnin, No EKT.

Disperse Red 309 .........oovviivnunnnnnnnnnnnnii. No EKT.

Disperse Red 311 ..............ccovvuivininnnnnin, No ICI.

Disperse Red 313 ............ccovvvveinnnnnnnnn i, No S.

Disperse Red 316 .............c.c0vvevvvnninnnnnnin, No ‘ S.

Disperse Red 325 ...............covvvivunnnnnnn., No CK.

Disperse Red 333 ............ccovvveeinninnnnni, No S.

Disperse Red 338 .............c.vvievnnninnnnnin, No EKT.

Disperse Red 339 .........ccovvivveunennnnnnnnii . No EKT.
See footnotes at end of table.
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Table 13—Continued

Dyes for which U.S. production and/or sales were either reported or estimated, Identified by

manufacturer, 1987

Separate Manufacturers’ identification codes

Dyes statistics? (according to list in table 14)
Disperse dyes—Continued
Disperse red dyes—Continued

Disperse Red 340 ............cciiiiiiiiinininnnnnnnas No EKT.

Disperse Red 345 ........... ... i iiiiiiiiinnen No CK.

All other dispersereddyes .............. oot No BAS CK, EKT, FAB, VPC.
Disperse violet dyes: .......... ...ttt Yes

Disperse Violet 1 ......... ..ottt No CK.

Disperse Violet 17 ......... .ottt ittty No CK.

Disperse Violet 28 ......... ... .ot No CK.

Disperse Violet 33 ............i ittt No ICI.

Disperse Violet 36 . .........cciviiiiiiiiiniiinnennns No S.

Disperse Violet 60 ............cciiiiiiiiiiiiiienainn, No S.

All other disperse violetdyes ........................ . No CQY.
Disperse blue dyes: ............ e e Yes

Disperse Blue 3 .........civiiiiiiiinineninenenennns No CK, EKT, FAB.

Disperse Blue 27 ..........c.iitiiiiiiiiiiineiinnans No EKT.

Disperse Blue 56 ............ .. ittt No CK, S.

Disperse Blue 60 ............ccviiiiiiiirnnnennnnns No BAS.

Disperse Blue 62 .............c.cvtiiiiiiennnnrnernes No EKT.

Disperse Blue 64 ........... ..o No EKT.

Disperse Blue 72 ........... ..ottt No BAS.

Disperse Blue 73 ................ R O No S.

Disperse Blue 79 ...........c.coiitiiiiiiiiinrenenass No BAS, CGY, CK, EKT, HCL, ICI, S.

Disperse Blue 95 ..........coiitiiiii it No HCL.

Disperse Blue 102 .......... ...t No CK, EKT.

Disperse Blue 118 .............cciiiiiiinrinrnnennnn No EKT.

Disperse Blue 122 .......... .ottt No ICI.

Disperse Blue 148 ........... . i iiiinnnnnnnnns No BAS.

Disperse Blue 200 ............ciiiiiiiiinnnnnnsnns No ICI.

Disperse Blue 281 .............ciiiiiiiiiinnennnnnns No CQY, S, sDC.

Disperse Blue 284 ..............ciiiiiiiirnirnnvnnss No ICI.

Disperse Blue 291 ............ciiiiiiiiinrrnnnnennnn No S.

Disperse Blue 337 ........ciiiiiiiiii ittt No EKT.

Disperse Blue 338 ............cciiiiiiiiiiinnnennnnn No EKT.

Disperse Blue 359 ...............cciiiiiiiiiiiinnn, No CK.

Disperse Blue 360 .............coiiitiiennennennnnns No CK.

All other disperse bluedyes .................ccvvvnnn No ATL, BAS, BUC, CK, ICIl, VPC(E).
Disperse green dyes: ..............iiiiiitiiennennannn No

Disperse Green 9 .............ccvtiitiierniennrnnnnns No ICI.

All other disperse greendyes ..............covvvnnnnn No CK.
Disperse browndyes: .............c.iiiiiiiiiiiiiiiainn No

Disperse Brown 1 .........ciiiiiiiiiiiiiinenas Yes ATL, BUC, CK, ICI, S.

Disperse Brown 18 .............cciitiitiiennennnnnn No S.

Disperse Brown 22 ............ccciitiiiiennennnnn. No EKT.

Disperse Brown 26 ............ciiiiiiinieinneennnens No CK.

Disperse Brown 27 . ...ttt No CK.
Disperse black dyes ............c.iiiiiitinennenennenss No

Disperse Black 9 ........cciiiiiiiiiiiiiiiinnnnnnnnes No ATL, CQY, EKT.

Disperse Black 33 .............ciiiiiiiinienennnnn.. No CQGY.

All other disperse blackdyes ................ccvuvvnnn No BAS, CK.
Fiber-reactive dyes
Reactive yellow dyes:

Reactive YEllOW 7 ... . ivviiiteiiineiiiineeennnnns No ICI.

Reactive Yellow 15 ... ... ... ... ittt ittt No HCL.

Reactive Yellow 17 ... ... ... ittt No HCL.

Reactive Yellow 18 ........ ..., No ICI.

Reactive Yellow 37 ...ttt No HCL."

See footnotes at end of table.
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Table 13—Continued

Dyes for which U.S. production and/or sales were either reported or estimated, Identified by
manufacturer, 1987

Separate Manufacturers’ identification codes
Dyes statistics? (according to list in table 14)
Fiber-reactive dyes—Continued
Reactive yellow dyes—Continued
Reactive Yellow 42 ......................cc0vvun... No HCL.
Reactive Yellow 57 .......................... PR No HCL.
Reactive Yellow 86 ..............ccoviiiiinnnnnnn. No ICI.
Reactive Yellow 125 ...................ccivinin... No S.
Reactive Yellow 133 ................coiviiinnnnn.n. No ICI.
Reactive Yellow 135 ...............ciiiiirnvnnnnnn. No ICI.
Reactive Yellow 160 .............ccoviiiiinnnunnnnnn, No HCL.
All other reactive yellowdyes ........................ No HCL, ICI.
Reactive orange dyes: ..............c.iiiiinirinnninn. No
Reactive Orange 1 ..............ccoiiiiiinnnnnnnn, No ICI.
Reactive Orange 4 ..............coviivininnnnnnnin. No ICI.
Reactive Orange 12 ..............coviiiininnnnnnnn. No ICI.
Reactive Orange 13 ..............coivinvnennnnn.n. No ICI.
Reactive Orange 14 . ..............ccoviiinnunnnnn.. No ICI.
Reactive Orange 16 ................covviiinennnnn. No ATL, CK, HCL.
Reactive Orange 20 ............... W e s eies e No CK.
Reactive Orange 78 ...............ccoivinnnnnnnnn. No HCL.
Reactive Orange 84 ...............ccoiiviinnnnnnnn No ICI.
Reactive Orange 86 ................covvvvnunnnnnn. No ICI.
All other reactive orange dyes ....................... No HCL.
Reactivereddyes: ..........cciiiiivininnnnnnnnnn, No
Reactive Red 2 .............ccoiiiiiiiniinnnn, No CK, ICI.
Reactive Red 11 .............. ..., No CK, ICI.
Reactive Red 21 ..............cciiiiiiiiiinnnnnnnn, No HCL.
Reactive Red 29 ................ .0, No ICI.
Reactive Red 31 ............coiiiiiiinnnnnnnnn, No ICI.
Reactive Red 33 ............ .. iiiiiiniinnnnnn, No ICI.
Reactive Red 35 ..............c0oiiiinninnnnn, No HCL.
Reactive Red 41 .................ccoiviviinnnniin. No HCL.
Reactive Red 43 ...............0coiviiniiinn, No CK, ICI.
Reactive Red 49 ................covvvviuinnnnniin, No HCL.
Reactive Red 94 ..........................ccouuii.. No HCL.
Reactive Red 120 .............0 i, No BAS, CK, ICI.
Reactive Red 141 . ...............cco0 v, No ICI.
Reactive Red 147 ........... ... .coiiiiiiiinnniin. No S.
Reactive Red 180 ..........c.vviiininennnnnnnnnnnn.. No ATL, HCL.
All other reactivereddyes ................cooovvunn. No CK, HCL, IClI.
Reactive violet dyes: ...............c.ovvuvnunn.. No
Reactive Violet 5 ...t No HCL.
All other reactive violetdyes ......................... No HCL, ICI.
Reactive bluedyes: ................cooviiviiinnn No
Reactive Blue 3 ............cciviiiinenneannnn, No ICI.
Reactive Blue 4 ........... ... No CK, ICI.
Reactive Blue 5 .............cc0iivinnniinnn i, No ICI.
Reactive Blue 7 .......... ...t No CQY.
Reactive Blue 13 ...................covvviinnn No ICI.
Reactive Blue 19 ... No HCL.
Reactive Blue 21 ................ .o, No HCL.
Reactive Blue 38 .............covvviiineinnni, No HCL.
Reactive Blue 41 ...................c0v i No S.
Reactive Blue 71 . ...........coviiiiinnnnennnn, No ICI.
Reactive Blue 89 .................ccovviiinnnnii No HCL, ICI.
Reactive Blue 173 ..., No ICI.
Reactive Blue 174 . ... ..., No ICI.
Reactive Blue 199 ..................covviiiinnnni No ICI.
Reactive Blue 203 .................coovvviinnn. No HCL.
All other reactive blue dyes .......................... No HCL, IClI.
See footnotes at end of table.
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Table 13—Continued

Dyes for which U.S. production and/or sales were either reported or estimated, ldentified by

manufacturer, 1987

Separate Manufacturers’ identification codes
Dyes statistics? (according to list in table 14)
Fiber reactive dyes—Continued
Reactive greendyes: ...........c.ciiiiiiiiiiiiniinene, No
Reactive Green 12 . .........c.iiiiiiiiiiiiineenennns No S.
Reactive Green 19 ............citiieinrnernnnnennns No ICI.
All other reactive greendyes ...............ccoivvunnn No HCL.
Reactive browndyes: ............ .o, No
Reactive Brown | ..........ccoiiiiiiiiiiiiininiene, No ICI.
Reactive Brown 17 .......... ... i, No ICI.
Reactive Brown 18 ........... ... .. i, No HCL.
Reactive black dyes: ..........cciiiiiiiiiinnennnnnn No
Reactive Black 5 ............ ..o, No ATL, CK, HCL, S.
Reactive Black 9 ............cciiiiiiiii i, No ICI.
All other reactive blackdyes ......................... No HCL.
Fluorescent brighteners
Fluorescent Brightener 22 ................. ... . 0v... No CaQY.
Fluorescent Brightener 28 ..................cc0vivunnn No CQY, VPC.
Fluorescent Brightener 46 ........................... No CQY.
Fluorescent Brightener 49 .................cocvviuenn No S.
Fluorescent Brightener 52 ........................... No S.
Fluorescent Brightener 61 ........................... No ACY.
Fluorescent Brightener 71 ...............ccviviivnnn. No CQGY.
Fluorescent Brightener 102 ...............ccvvvnvnnn, No CQY.
Fluorescent Brightener 128 .......................... No SDH.
Fluorescent Brightener 134 .......................... No CQY.
Fluorescent Brightener 205 ................... ..ot No VPC.
Fluorescent Brightener 290 .................covvvuen. No S.
All other fluorescent brighteners ...................... No ACY, CQY, S, (3).
Food drug, and cosmetic colors
Food, drug, and cosmeticdyes: .............ccvvuvnnnnn Yes
Food, Drug, and CosmeticBlue 1 .................... No KON, SDH, WJ.
Food, Drug, and CosmeticBlue 2 .................... No KON, SDH, WJ
Food, Drug, and CosmeticGreen 3 ................... No KON, WJ.
Food, Drug, and CosmeticRed 3 .................... Yes SDH, STG, WJ.
Food, Drug, and Cosmetic Red 4 .................... No CK, WJ.
Food, Drug, and Cosmetic Red40 ................... No KON, SDH, STG, WJ.
Food, Drug, and Cosmetic Yellow 5 .................. Yes CK, MAX, SDH, STG, WJ.
Food, Drug, and Cosmetic Yellow 6 .................. Yes CK, KON, MAX, SDH, STG, WJ.
Drugandcosmeticdyes ............coiiveinnnnennnnnnn Yes
Drug and CosmeticGreen 5 ......................... No CK, KON.
Drugand Cosmetic Green 8 ...............ccvvvnnn. No SDH.
Drugand CosmeticOrange 4 ...............cccvvvunn. No KON.
Drugand CosmeticOrange § ..............covvvvnnnn No SNA.
Drug and Cosmetic Orange 17 ..................c..... No SNA.
Drugand CosmeticRed 3 ..............c.c0vvvvvnnn. No KON.
Drugand CosmeticRed 6 ..................cccvvvunnn No KON, SDH, SNA.
Drugand CosmeticRed 7 .............c.ciiiivvnvnnnn No KON, MAX, SDH, SNA.
DrugandCosmetic Red 9 .............cciiiiiinnens No SNA.
Drugand Cosmetic Red 17 .............coivvivenn.n. No KON.
Drug and Cosmetic Red 19 ...................ccovvinn No SNA.
Drugand Cosmetic Red 21 ..............coiivivnvnnn No SNA.
Drug and Cosmetic Red 22 ..................c00uuu No SDH.
Drug and Cosmetic Red 27 ............ccovvivnvnnnnnn Yes KON, MAX, SDH, SNA.
Drugand Cosmetic Red 28 ................ccvvuvnnnn No SDH.
Drugand CosmeticRed 30 .............coivivvnenn.. No KON, MAX, SDH, SNA.
Drug and Cosmetic Red 33 ...............coivvuvnnn Yes CK, KON, SNA, WJ.

See footnotes at end of table.
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Table 13—Continued

Synthetic Organic Chemicals, 1987

Dyes for which U.S. production and/or sales were either reported or estimated, Identified by

manufacturer, 1987

Separate Manufacturers’ identification codes
Dyes statistics! (according to list in table 14)
Food, drug, and cosmetic dyes—Continued
Drug, and cosmetic dyes—Continued
Drug and Cosmetic Red 34 .......................... No KON, SNA.
Drug and Cosmetic Red 36 ......... et et No KON, SDH.
Drug and Cosmetic Yellow 5 .................. e No KON.
Drug and Cosmetic Yellow 6 ......................... No KON.
Drug and Cosmetic Yellow 8 ......................... No SDH.
Drug and Cosmetic Yellow 10 ........................ Yes CK, KON, SDH, WJ.
Drug and cosmetic dyes, external:
External Drug and Cosmetic Orange 3 ................ No CK, KON.
External Drug and Cosmetic Yellow 7 ................. ‘No KON.
Mordant dyes
Mordant yellow dyes: ...............cciiiiiinnnnnnn... No
Mordant Yellow 1 ...........oiiiiiiiniieinnnnnn, No FAB.
Mordant Yellow 8 ................ciiiiiinennnnnn. No FAB.
Mordant Yellow 20 ........... ...ttt No FAB.
Mordant orange dyes: ...............ccoiiiiiiinnnnn.. No
MordantOrange 1 ............c0iiiiiinnnnennnnnn. No FAB.
Mordant Orange 6 ...............oiviiinnnnnnnnnnn. No FAB.
Mordantreddyes: ..........ccovviiinvnnunennnnn, No
Mordant Red 7 ...........oiiiiiin i, No FAB.
Mordant Red O ...ttt No MAX.
Mordant browndyes: .................cc00viiiiinn, No
Mordant Brown 1 ........ ...ttt No ATL, FAB.
Mordant Brown 18 ............oiiiiiinnneiiinnnnn, No FAB.
Mordant Brown 33 .............0iiiiiiienininnnn, No FAB.
Mordant Brown 70 . ............coiiiinernrennnnnnn, No FAB.
Mordant black dyes: ........... P No
Mordant Black 9 .............c0viiiiinniiiinnnnn, No ATL.
Mordant Black 11 ............ ..o, No CaGy.
Solvent dyes
Solvent yellow dyes: ..........cooviiiinnrrinninnnnn Yes
Solvent Yellow 3 . ...t No PSC.
Solvent Yellow 13 .. ... ....oiiiiiiiiinen i No BAS, FAB.
Solvent Yellow 14 .. ... ... ...ttt No ATL, PSC.
Solvent Yellow 16 . .........coiviiiiinneeinnnn, No PSC.
Solvent Yellow 33 ...........oiiiiiiiiie No ACY, CIC, MRT.
Solvent Yellow 40 . ..........coviiiiinnee i No CK.
Solvent Yellow 42 .. ............oviiiiinn i, No ATL, CK.
Solvent Yellow 43 .. .........ooviiiiie i No DGO, HCL.
Solvent Yellow 44 .. ... ... No DGO.
Solvent Yellow 56 . ..........coviiiiiinne i No PSC.
Solvent Yellow 72 .. ...t No CIC, MRT, PSC.
Solvent Yellow 94 .. ...........coiiiiiien i, No SDH.
Solvent Yellow 107 .. ..., No MRT.
Solvent Yellow 131 .. ... ... it No DGO.
Solvent Yellow 135 ... ... .oeeeeeeeeeaan, No (2).
Solvent Yellow 143 .. ............00 e, No MRT.
Solvent Yellow 160 .........c.covvveennneennnnni No (3).
Solvent Yellow 161 .. ... ..o, No MRT.
Solvent Yellow 163 .. ........covviivnnnnnnnnn.. .. ... No MRT.
All other solvent yellow dyes ......................... No ATL, CIC, FAB, MIL, MRT, PSC.
Solvent orange dyes: ..........c.o.iiniinnn . Yes
Solvent Orange 2 ..........covvvniinennnnnnnnnnii. No PSC.
Solvent Orange 3.........coviviiiiennnnnnnnnnnni, No ATL, PSC.

See footnotes at end of table.
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Table 13—Continued

Dyes for which U.S. production and/or sales were either reported or estimated, Identified by
manufacturer, 1987

Separate Manufacturers’ identification codes
Dyes statistics! (according to list in table 14)
Solvent dyes—Continued
Solvent orange dyes—Continued
Solvent Orange 7 .......cciiitiiii it nnnennnenns No ATL, PSC.
Solvent Orange 20 .........coitiiiiiiinnernnnennnness No BAS, FAB.
Solvent Orange 23 .........civiitiriennrnnennennennnn No ATL, CK.
Solvent Orange 25 ..ottt iiineinnnens No MRT.
Solvent Orange 31 ..ottt ennneennnenes No PSC.
Solvent Orange 60 ...........cvivvrinnvnninennennnns No ciC.
Solvent Orange 74 . ...ttt it innnennnnnns No MRT.
Solvent Orange 77 ...t iitin it ineininnannns No MRT.
Solvent Orange 97 . ...ttt ittt No MRT.
All other solvent orangedyes ...............cccvvune.. No MIL.
Solventreddyes: .......ciiiiiiiiiiiiiiiiii i Yes
Solvent Red 1 ....... ittt it No PSC.
Solvent Red 22 ... ... ... ittt ittt No BAS.
Solvent Red 28 ... ... ittt ittt i e No MRT, PSC.
Solvent Red 24 ........... ittt No ATL, PSC.
Solvent Red 26 ...ttt No PSC.
Solvent Red 27 ... ...ttt ittt ittt No PSC.
Solvent Red 42 . ...ttt ittt No SDH.
Solvent Red 49 . ...ttt No ACY, BAS.
Solvent Red B8 ..........ciiiiiiiiii ittt No ATL, CK, MRT.
SolventRed 74 ............ ... i i, No ATL.
Solvent Red 111 ... ... it it i it i i enene No MRT.
Solvent Red 164 . ........... ..ottt iiinnenenns No MRT.
Solvent Red 165 .. .......... .. it No MRT.
Solvent Red 166 ........... ...t iiiiiinnnnnnn.. No MRT.
Solvent Red 168 .......... ..ottt it No MRT.
Solvent Red 169 ...ttt it No MRT.
Solvent Red 175 . ....... .. ittt ittt No MRT.
Solvent Red 207 ........ciiiiiiiii it ittt No MRT.
Solvent Red 208 . ...ttt it No MRT.
Solvent Red 210 ...... ... iiir ittt e i, No MRT.
Solvent Red 222 ............iiiiiiiiii ittt No CIC.
All other solventreddyes ..............ccviivvvinnnnn No CIC, MIL, MRT, PSC.
Solvent violet dyes: ......... ...t No
Solvent Violet 8 ......... ..ottt No DSC.
Solvent Violet 9 .........cciiiiiiiiii ittt No DSC.
Solvent Violet 13 . ...... .. it i i No CK.
Solvent Violet 14 . ........ ...ttt No MRT.
Solvent Violet 38 ..........cciiiiiiiiiiiiiiiiiiien No MRT.
All other solvent violetdyes ...................c..v.0. No MIL.
Solventblue dyes: ..........c.ciiiiiiiiiiiiiiiiiiia Yes
SolventBlue 3 .......... ittt i e No PSG.
SolventBlue 5 ........... ... i No DScC.
Solvent Blue 35 ......... ...ttt i No MRT.
SolventBlue 36 ............cciiiiiiiiii it No MRT.
SolventBlue 38 ............. . i No TNI.
Solvent Blue 58 ............ .. it No MRT, VPC.
Solvent Blue 59 ........ ... i i i e No VPC.
SolventBlue 98 ............. .. i No MRT.
Solvent Blue 99 ......... ... ittt No MRT.
Solvent Blue 100 ...ttt No MRT.
Solvent Blue 102 ......... ...ttt No MRT.
Solvent Blue 128 .......... .. ittt No MRT.
Solvent Blue 129 .. ...ttt ittt No MRT.
All other solvent bluedyes .................covvnun.. No BAS, CK, MIL.
Solvent greendyes: . ...ttt No
Solvent Green 3 ...... ...ttt i i e No MRT.
See footnotes at end of table.
4-18

4-18



Synthetic Organic Chemicals, 1987

Table 13—Continued

Dyes for which U.S. production and/or sales were either reported or estimated, Identified by
manufacturer, 1987

Separate Manufacturers’ identification codes
Dyes statistics’ (according to list in table 14)
Solvent dyes—Continued
Solventbrowndyes: ................. . i, No
SolventBrown 12 .................covuiinn... e No PSC.
Solvent Brown 20 . .........ouviiiine i No ATL.
Solvent Brown 22 . .........oiiiiee No PSC.
Solvent Brown 52 ........ ...t No MRT.
Solvent black dyes: ............c.oooviiiii No
Solvent Black 7 .........ccviiiie No OCC, PSC.
Solvent Black 13 ........ ..o, No ATL.
Solvent Black 26 ..............0iiiiii No ATL.
SolventBlack 46 ..............ccoiiiiiiii No MRT.
Solvent Black 47 ...t No MRT.
SolventBlack 49 .............c.o0uiiiii, No MRT.
Sulfur dyes
Sulfur yellow dyes: .............c.ccviiiiiiinninnn No
Leuco Sulfur Yellow 22 . ...............coiunroiii No SDC.
All other sulfur yellow dyes ..................ovun... No SDC.
Sulfur orange dyes: ..............cveiuriiinn No
All other sulfur orange dyes ..................ccoo.... No SDC.
Sulfurreddyes: .........coiviiiinnn No
Leuco Sulfur Red 14 . ..........ovvuvnnnnnnnn . No SDC.
Sulfur Red 10 ...t No SDC.
Sulfurblue dyes: ..........ccoiiiinnn No
Leuco Sulfur Blue 7 .............vvuvmneinnnnnni, No SDC.
Leuco Sulfur Blue 11 ..............covuuuuoooo i, No SDC, VPC.
Sulfur greendyes: ...t No
Leuco Sulfur Green 3 ...............c.oooooviooi .. No SDC
Leuco Sulfur Green 16 .............ovuuuuueoooooo ... No SDC.
Leuco Sulfur Green 34 ................cc0o'ivuviiin. No SDC.
Leuco Sulfur Green 35 ..............couvvuuvioni .. No SDC.
Leuco Sulfur Green 36 ..............ouuuvueinnoi. .. No SDC.
Sulfur browndyes: ..........ooouvuuiiiii N No
Leuco Sulfur Brown 1, 1:1 ... .. unnin No SDC.
Leuco Sulfur Brown 3 ...........covvuunnnunnnnoni.. No SDC.
Leuco Sulfur Brown 10 .............00uvinnnnn, No SDC.
Leuco Sulfur Brown 37 . .........covuuuunnnnnnnn . No SDC.
Leuco Sulfur Brown 52 ..............cc0vvuuuvooii .. No SDC.
Sulfur black dyes: ..............ccouiivii No
Leuco Sulfur Black 1 ...........cvvevvnninnnn, No BRR, SDC.
Leuco SulfurBlack 2 .............ccovuvivinnn, No SDC.
Leuco Sulfur Black 18 ..........covvvveuneennnnonn. .. No SDC.
Solubilized Sulfur Black 2 ................ccc'vvoo... No SDC.
Sulfur Black 1 ... No BRR.
Sulfur Black 11, 11:1 ... ... i, No SDC.
Vat dyes
Vatyellow dyes: ...........ovivnneeenna i Yes
Vat Yellow 22, 10% .........coovuviinnni, No VPC(E).
Vat Yellow 51 ... ... i, No SDC.
Vatorange dyes: ............ooveiuineiin Yes
Vat 0range 2, 12% ....vvvvinnennnn e, No BAS.
VatOrange 7, 11% .......ooiiviieuunnii, No HCL.
Vatred dyes: .........uuiiiiii Yes
VatRed 1, 13% ... No ACY.
Vat Red 10, 18% ....vvvivvtineeie e, No BAS.
Vat Red 15, 10% ...ovvvineeeneeee i, No HCL.
Vat Red 32, 20% ........oovvvnnin No BAS.
Allother vatreddyes ............coovvuuneunnnnnn. .. No HCL, SDC. 4-19
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Section 4

Table 13—Continued

Dyes for which U.S. production and/or sales were either reported or estimated, Identified by
manufacturer, 1987

Separate Manufacturers’ identification codes

Dyes statistics? (according to list in table 14)
Vat dyes—Continued
Vatviolet dyes: .......cciiiiiiiiiiiiiiiiiriinneennaens No

Vat Violet 13, 6-1/4% ........ccviiiiiiiniiininnnnnn No BAS, CQGY.
Vatblue dyes: ........ciiiiiiiiiiniieriiinininnnnnnas Yes

VatBlue 1, 20% . .ovviiiiniininnonnrnerneenonnsnos No BCC, PSC.

VatBlue 6, 8-1/3% ......cvviiiiiinuinrinenenaonns No BAS, BRR.

VatBlue 16, 16% ......vvviiintninenenenrnenenrnnes No BAS.

VatBlue 19 ... ...ttt ittt No BAS.

VatBlue 29 ..ottt it No BAS.

VatBlue 43 ... ... ittt ittt No SDC.

VatBlue 66 ...........cciiiiiiniirinninneennnenanns No BAS.
Vatgreen dyes: ......oiviiiiiiiientntnrieiiieitannaas Yes

Vat Green 1, 6% . ...vvvvniniinrinernsnnrnnnennenns No BAS.

VatGreen 3, 10% ....coiviiiiiniiinitiinrennneenans No BAS, SDC.

Vat Green 7 .....cv ittt ittt ittt einnaennas No SDC.
Vatbrowndyes: ............ciiiiiiiiiiiiiirnnnennnns No

Vat Brown 57, 12.8% ......civiiniiniiiniinnnennnns No CQY, HCL.

All other vatbrowndyes ............... ..o No HCL.
Vatblackdyes: ..........ciiiminirnnrnnnenonrennnses No

VatBlack 16 .. ... .oiiii ittt ittt ininarnanesasnns No CGY.

Vat Black 25, 12-1/2% ....viiiiiiiiiiiiiiiannnns No BAS, SDC.
Miscellaneous dyes
Allother dyes ..........ciiiiiiiitiinennnnnnesennens Yes DAN, MIL, MRT.

1 Chemicals for which separate statistics are reported in this section are indicated by “Yes.” Chemicals for which
data are accepted in confidence and may not be published by “No.”

2 The manufacturer did not consent to his identification with the designated product.
Source: Compiled from data received in response to questionnaire of the U.S. International Trade Commission.
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Table 14
Dyes: Directory of manufacturers, alphabetical by code, 1987

Code Name of company Code Name of company
ACY ...... American Cyanamid Co. LVR ...... C. Lever Co., Inc.
ALL ...... Alliance Chemical, Inc. MAX ...... Max Marx Color Corp.
ATL ...... Atlantic Industries, Inc. MIL ....... Milliken & Co., Milliken Chemical Div.
BAS ...... BASF Corp. MRT ...... Morton-Thiokol, Inc., Morton Chemical
BCC ...... Buffalo Color Corp. Div.
BRR ...... Burris Chemical Inc., Colors Div. v ocC...... Orient Chemical Corp.
BUC ...... Synalloy Corp., Blackman Uhler PCW ...... Pfister Chemical, Inc.
cay Cit?:eGn:i;:I g(i::/rp PSC ...... Passalc Color & Chemical Co.
ciC....... Color Chem International Corp. :SG """ PM;: Sgeclallities. Group, Inc.
CK ....... Crompton & Knowles Corp. S e andoz, Inc.:
DAN ...... Dan River, Inc., Chemical Products Div. Colors & Chemicals Div.
DGO ...... Day-Glo Color Corp. SDC ...... Sandoz Chemical Corp.
pDSC ...... Dye Specialties, Inc. SDH ...... Sterling Drug Inc., SDI Divestiture Corp.
EKT ...... Eastman Kodak Co., Tennessee SNA ...... Sun Chemical Corp., Pigments Div.
Eastman Co. Div. STG ...... McCormick & Co., Inc.,
FAB ...... Fabricolor Manufacturing Corp. McCormick/Strange Flavor
HCL ...... Hoechst Celanese Corp.: Div.
Rhode Island Works TNl ....... Gillette Co., Chemical Div.
Sou-Tex Works VPC ...... Mobay Chemical Corp., Dyes &
ICH........ ICl Americas, Inc., Chemical Div. Pigments Div.
KON ...... H. Kohnstamm & Co., Inc. WJ ....... Warner-Jenkinson Co.

Note.—Complete names, telephone numbers, and addresses of the above reporting companies are listed in app. A.
Source: Compiled from data received in response to questionnaire of the U.S. International Trade Commission.
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Section 5

Organic Pigments
Organic pigments are toners and lakes!
derived in whole or in part from benzenoid
chemicals and colors.

Statistics on production and sales of all organic
pigments in 1987 are given in table 15. Individual
toners and lakes are identified in this report by
the names used in the third edition of the Colour
Index.

Total production of organic pigments in 1987
was 93.9 million pounds, 6.1 percent more than
the 88.5 million pounds produced in 1986. Total
sales of organic pigments in 1987 amounted to
83.3 million pounds, valued at $586.3 million,
compared with 76.7 million pounds, valued at
$513.1 million, in 1986. In terms of quantity,
sales of organic pigments in 1987 were 8.6 percent
higher than in 1986; in terms of value, sales in
1987 were 14.2 percent higher than in 1986.
Changes in U.S. production of pigment has
followed overall changes in U.S. economic activity
during 1983-87 (see figure 6).

Production of toners in 1987 amounted to
93.1 million pounds, 6.0 percent more than the
87.8 million pounds reported in 1986. Sales in
1987 were 82.7 million pounds, valued at $582
million, compared with 76.7 million pounds
valued at $509.1 million, in 1986. In terms of

Figure 6
Organic pigments: U.S. production, 1983-87

Millions
of pounds

100

Synthetic Organic Chemicals, 1987

quantity, sales of toners in 1987 were 8.6 percent
higher than in 1986; in terms of value, sales in
1987 were 14.3 percent higher in 1987 than in
1986. The individual toners listed in the report
which were produced in the largest quantities in
1987 were Pigment Yellow 12, Pigment Blue 15.3,
beta form, Pigment Red 49:1 barium toner,
Pigment Red 57:1 calcium toner, Pigment Red
53:1, barium toner, and Pigment Yellow 14,

Production of lakes totaled 778,000 pounds in
1987, 12.1 percent higher than the 694,000
pounds reported for 1986. Sales of lakes in 1987
amounted to 571,000 pounds, valued at $4.2
million. In terms of quantity, sales of lakes in
1987 were 7.3 percent higher than in 1986; in
terms of value, sales in 1987 were 5.2 percent
higher than in 1986.

Table 16 lists the products reported in this
section and indicates the manufacturer(s) of each
by code. These codes are identified by company
name in table 17.

Stephen Wanser
202-252-1363

! Toners and lakes are essentially the same In their final
form; they differ in the method of preparation. A lake is
an organic pigment produced by the interaction of a
soluble dye, a precipitant, and an absorptive inorganic
substrate. A toner Iis an insoluble dye produced as a
powder; some toners are extended by the inclusion of a
solid diluent.
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Source: Complled from data received in response to questionnaires of the U.S. International Trade Commission.
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Section 5

Table 15

Organic pigments: U.S. production and sales, 1987

Average
Sales Unit
Organic pigments Production Quantity Value! value?
1,000 1,000 1,000 Per
pounds pounds dollars pound
dry basis® dry basis® :
Grand Total ...........ciiiiiininenennn. 93,915 83,302 586,254 $7.04
Toners
Total .....oviiiiiiii i i 93,137 82,731 582,037 7.04
Yellow toners, total ....................... 24,474 20,660 114,230 5.53
Acetoacetarylide yellows:
Pigment Yellow 1, C.I. 11680 ......... 149 140 949 6.79
Pigment Yellow 3, C.I. 11 710......... 133 143 836 5.85
Pigment Yellow 65, C.I. 11740 ........ 163 155 1,206 7.80
Pigment Yellow 73, C.I. 11738 ........ 368 448 2,231 4.98
Pigment Yellow 74, C.I. 11741 .. ...... 670 655 5,090 7.7
Diarylide yellows:
Pigment Yellow 12, C.1. 21 090........ 16,173 12,633 63,548 5.03
Pigment Yellow 13, C.l. 21 100........ 434 425 2,677 6.30
Pigment Yellow 14, C.1. 21095 ........ 4,395 4,131 20,485 4.96
Pigment Yellow 17, C.I. 21 105........ 573 547 3,762 6.88
Pigment Yellow 83, C.1. 21108 ........ 960 912 8,553 9.38
All other yellow toners ................. 456 471 4,893 10.37
Orange toners, total ...................... 2,884 2,700 17,981 6.66
Pigment Orange §, C.1. 21075 ......... 1,014 887 4,323 4.87
Pigment Orange 13, C.I. 21 110 ........ 171 160 1,585 9.93
Pigment Orange 16, C.I. 21 160 ........ 727 716 4,957 6.92
Pigment Orange 46, C.l. 15 602 .. 740 714 3,556 4.98
All other orange toners ................ 232 223 3,560 15.92
Red toners, total ......................... 33,475 29,872 219,100 7.33
Naphthol reds, total ................... 1,679 1,596 17,103 10.72
Pigment Red 2, C.l. 12120 ........... 43 54 667 12.30
Pigment Red 17, C.1. 12390.......... 38 14 157 11.07
Pigment Red 22, C.1. 12315.......... 160 145 1,383 9.52
Pigment Red 23, C.I. 12355.......... 125 111 1,389 12.46
All other naphtholreds ............... 1,313 1,272 13,507 10.62
Pigment Red 3, C.I. 12120 ............ 855 775 4,774 6.16
Pigment Red 4, C.1. 12085 ............ 282 293 1,519 5.19
Pigment Red 38, C.I. 12120 ........... 177 1561 1,697 11.25
Pigment Red 48:1, barium toner,
C.15865 .......ciiiiiiii i 2,249 2,263 13,198 5.83
Pigment Red 48:2, calcium toner,
C. 156865 ... ...t 1,715 1,606 9,453 5.89
Pigment Red 48:4, manganese toner,
C.l.15865 .........cviiiiii, 188 218 1,718 7.58
Pigment Red 49:1, barium toner, .
Cl15630 ........ciiiiiiiiinrnnen 5,681 3,962 15,133 3.82
Pigment Red 49:2, calcium toner,
Cl.156630 ......ovviiiii it 888 888 4,400 4.96
Pigment Red 52:1, calcium toner,
C.15860 .....ivviiiin i, 814 786 5,293 6.74
Pigment Red 52.2, manganese toner,
Cl.15860 ........cc0vviiviiiinnnnn, 252 291 1,725 5.94
Pigment Red 53:1, barium toner,
Cl.155885 ........ ... i 3,778 3,571 14,750 4.13
Pigment Red 57:1, calcium toner,
C. 15850 ...ttt 11,870 10,596 52,409 4.95
Pigment Red 81, PMA, C.1. 45160 ...... 427 395 6,125 15.50
All other red toners ................... 2,620 2,481 69,803 5-228.14

See footnotes at end of table.
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Table 15—Continued
Organic pigments: U.S. production and sajes, 1987

Average
Sales Unit
Organic pigments Production Quantity Value' value?
1,000 1,000 1,000 Per
pounds pounds dollars pound
dry basis® dry basis®
Toners—Continued
Violet toners, total ........................ 3,532 3,521 66,498 $18.89
Pigment Violet 1, PTA, C.l1. 45170 ...... 31 30 539 17.70
Pigment Violet 3, (PMA), C.l. 45535 .... 467 477 5,148 10.79
Pigment Violet 19, C.I. 73900 .......... 2,161 2,177 44,430 20.41
Pigment Violet 23, C.I. 51 319 .......... 484 471 12,600 26.78
All other violet toners .................. 389 366 3,781 10.33
Blue toners, total ...............covviivnnn 26,138 23,125 141,378 6.11
Pigment Blue 1, (PMA), C.l. 42 595 ..... 72 74 1,050 14.12
Pigment Blue 15, alpha form,
Cl.74160 ..o, 1,281 925 7,612 8.23
Pigment Blue 15:1, alpha form,
Cl74160 ......0iviiinii i 981 937 10,963 11.70
Pigment Blue 15:2, alpha form,
Cl74160 .......c0viiviiiinnnn, 520 598 5,914 9.88
Pigment Blue 15:3, beta form,
Cl74160 .....ivviiin i 13,073 11,180 59,069 5.28
All other blue toners ................... 10,211 9,411 56,770 6.03
Greentoners, total ....................... 2,332 2,535 21,101 8.32
Pigment Green 7, C.1. 74260 .......... 2,180 2,370 18,699 7.89
All other greentoners ................. 162 165 2,402 14.61
Brown and black toners, ................... 302 318 1,749 5.50
Lakes
Total ...oviiii i i e e e e 778 571 4,217 7.39
Pigment Red 83, C.1. 68000 ............... 29 35 437 12.43
Pigment Violet 5:1, C.1. 68055 ............. 69 69 636 9.22
Allotherlakes .............civviivinvnn.. 680 467 3,144 6.73

' The value of sales for toners is reported on a dry full-strength basis and the value of sales for lakes is reported on
a dry form basis. All sales value data exclude the ‘additional cost of processing or packaging in commercial forms
other than the dry full-strength or dry form.

2 Calculated from unrounded figures.

° Quantities for toners are reported as dry full-strength toner content, excluding the weight of any dispersing agent,
vehicle, or extender. Quantities for lakes are reported as dry lake content, excluding the weight of any dispersing
agent or vehicle.

Note.—The C.I. (Colour Index) number shown in this report are the identifying number given in the third edition of
the Colour Index.

The abbreviations PMA and PTA stand for phosphomolybdic and phosphotungstic (including phosphotung-
stomolybdic) acids, respectively.

Source: Compiled from data received in response to questionnaires of the U.S. International Trade Commission.
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Section 5

Table 16

Organic pigments for which U.S. production and/or sales were reported, identified by manufacturer, 1987

Separate Manufacturers’ identification codes
Organic pigments statistics 1 (according to list in table 17)
Toners
Yellow toners:
Acetoacetarylide yellows: ..............cccovvvnvnnn.. No
Pigment Yellow 1 .............civiiiiiiiiininnnnn. Yes HSH, KCW, SNA, VPC.
Pigment Yellow 2 ..............cciiiiiiirinnnn, No KCW.
Pigment Yellow 3 ...........ccoiiiiiiiiinnnnnnnn, Yes HCL, HEU, HSH, KCW, SNA, VPC.
Pigment Yellow 42 ..............c0iiiiiiininninns No CGY, VPC.
Pigment Yellow 60 ............cccoviivrninnnnnnn, No HSH.
Pigment Yellow 65 ................cciiiiiniinnnnn, Yes HEU, HSH, SNA, VPC.
Pigment Yellow 73 ............ .t Yes HCL, HSH, SNA, VPC.
Pigment Yellow 74 ......... ..., Yes BAS, HCL, HEU, HSH, KCW,
ROM, SDH, SNA, VPC.
Pigment Yellow 97 .............cciiiiiiiniinnnnn.. No HCL.
Pigment Yellow 98 ...............ccciiiiiinennnn, No HCL.
All others acetoacetarylide yellows ................. No HCL, KCW.
Diarylide yellows: ...........ccoiiiiiiiiiiinnenennn, No
Pigment Yellow 12 ............ .. .. ciiiviiiininn. Yes AMS, APO, BAS, GLX, HCL, HSH,
IDC, IND, POP, ROM, SDH,
SNA.
Pigment Yellow 13 ......... ... .. .ciiiiiiiiininn, Yes APO, BAS, FAB, GLX, HCL, IDC,
. IND, SNA.
Pigment Yellow 14 .......................c0vuun.. Yes AMS, BAS, BNS, FAB, GLX, HCL,
HSH, IDC, IND, ROM, SNA.
Pigment Yellow 17 .......... ... .ccviiiiinniennn.. Yes AMS, APO, BAS, CQY, FAB, GLX,
HCL, HS8H, IDC, IND, ROM,
SNA, VPC.
Pigment Yellow 83 ..............cciiiiiiiniinnnn. Yes BAS, FAB, GLX, HCL, IDC, IND,
ROM, SNA.
Pigment Yellow 124 . ...............c0iiiiivvnnnn. No GLX.
Pigment Yellow 126 .............cccviiiininnnnnnn. No HCL.
Pigment Yellow 162 . ............ ... cciiiiiinnnn, No HCL.
Yellow pigments, other: ................ccvovvvnvn.n.. Yes
(Basic Yellow 2), fugitive ..............ccovvvnun... No MAX.
Pigment Yellow 110 ..............cciviinirnnnnnnn, No CaQY.
Pigment Yellow 139 .............cc0iiiiiiininnn. No CQY.
All other pigment yellow toners .................... No HSH.
Orange toners: . .....ovuit ittt ittt i, Yes
Pigment Orange 1 ............coiiiiiiiininnennnnnn. No KCW.
PigmentOrange 2 ..............cciiiiiniiinnnnnnnn. No UHL.
PigmentOrange § ..........cciiiiininininennnnnnn, Yes BAS, CGY, HCL, HSH, SDH, SNA.
PigmentOrange 13 .............ccoiiiiiiininnnnnnnns Yes BAS, HSH, IND, ROM, SNA, VPC.
Pigment Orange 15 ............ciiiiiiiiniennnnnnn. No BNS, CGY.
PigmentOrange 16 ...........ccoviiiiiinrinennnnnnn Yes BNS, CGY, FAB, GLX, HSH, IND,
MGR, ROM, VPC.
PigmentOrange 34 ...............ccoiiiiiinnnnnnn.. No IND, ROM VPC.
PigmentOrange 43 ..............ciiiiiiniininnennnn, No HCL, MGR.
PigmentOrange 46 .............ccvviiinninnnnnnnnn Yes ALE, AMS, BAS, CMC, SNA UHL.
PigmentOrange 48 .............cciiviiiinenennnnnnn. No CGQGY.
Pigment Orange 49 ..............ccoiiiiiiinennnnnn, No CaQY.
All other pigment orange toners ...................... No GLX.
Redtoners: .........covviiiiiiiiiiiin i, Yes
Naphtholreds: ..........cciiiiiiiinii i, Yes
Pigment Red 2 .............ciiiiiiininnnnnenn. Yes GLX, HCL, HSH.
PigmentRed 5 ................cciiiiiiiininnnnn. No CGY, FAB, HSH.
Pigment Red 13 ........... ..o iiiiiiiiiinnnnn, No KCW.
Pigment Red 14 ............. ittt e No HCL.
Pigment Red 17 .......... ... .. iiiiiiiiinnnnnn, Yes BNS, IND, ROM, SNA, UHL.
Pigment Red 21 ........... . ciiiiiiiiniininnnn, No BNS.
Pigment Red 22 ..............ciiiiiiiiinnnnnnn. Yes GLX, HEU, IND, MAX, SNA.
Pigment Red23 ........................ e Yes FAB, GLX, HEU, HSH, KCW,

ROM, SNA, UHL. 5.4

See footnotes at end of table.

5-4



Synthetic Organic Chemicals, 1987

Table 16—Continued
Organic pigments for which U.S. production and/or sales were reported, identified by manufacturer, 1987

Separate Manufacturers’ identification codes
Organic pigments statistics 1 (according to list in table 17)
Toners—Continued
Red toners—Continued
Naphthol reds—Continued
PigmentRed 31 ............................i.... No GLY, ROM, SDH.
Pigment Red 66 ...............civiiiiinnnnennnns No CQY.
Pigment Red 112 .......... ... i iiiiiiiinnnnnnnn, No HCL, VPC.
Pigment Red 146 .............cciiiiiiinnnnnnnnnn No HCL.
Pigment Red 147 ...........c.ciiiiiiininninnnnnns No HSH.
Pigment Red 170 ...........ccciiiiiinninennnnnnns No GLX, HCL.
All other naphtholreds .................cccivvinnn. Yes BUC, FAB, GLX, IND, ROM, SNA,
(3.
Red pigments, other: .............. .. it No
Pigment Red 1, (light) ..................c.cvvvun. No HSH.
Pigment Red 3 ...........cciiiiiiiiiinnnennnenns Yes BAS, CGY, HSH, KCW, MAX,
SNA, UHL.
Pigment Red 4 ............ccoiiiiiiiiinnnnnnnnnn Yes ALE, BAS, CGY, HSH, KCW, MAX,
SDH, UHL.
Pigment Red 6 ...........cciiiiiiiiininnnnnnnnns No SDH.
Pigment Red 38 ...........cciiiiiiiininnnnnnnnnn Yes HCL, HSH, SNA, VPC.
Pigment Red 41 .............c.iiiiiiiinninnenn. No UHL, VPC.
Pigment Red 48 ..............cciiiiiviiinnnnnnns No CGY, HEU.
Pigment Red 48:1, (barium) ................. .. ... Yes AMS, APO, BAS, CGY, CMC,
HEU, HSH, MGR, MAX, SNA,
UHL.
Pigment Red 48:2, (calcium) ...................... Yes AMS, APO, BAS, CGY, HEU, HSH,
MGR, MAX, SDH, SNA, UHL,
VPC.
Pigment Red 48:3, (strontium) .................... No BAS, CGY, HSH.
Pigment Red 48:4, (manganese) ................... Yes CGY, HEU, HSH, SNA, VPC.
Pigment Red 49:1, (barium) ....................... Yes AMS, BAS, BNS, CMC, IDC, MGR,
SDH, SNA, UHL.
Pigment Red 49:2, (calcium) ...............ccuvn. Yes AMS, BNS, CMC, IDC, MGR, SDH,
SNA, UHL.
Pigment Red 52:1, (calcium) ................c.c0vvn. Yes BAS, HSH, MGR, SNA, UHL.
Pigment Red 52:2, (manganese) ................... Yes BAS, CGY, HSH, UHL.
Pigment Red 53:1, (barium) ....................... Yes ALE, AMS, APO, BAS, CMC, FAB,
HSH, IDC, MGR, MAX, SDH,
SNA, UHL.
Pigment Red 57 ..............c.ciiiiiiiiiiinnnn, No BNS.
Pigment Red 57:1, (calcium) ...................... Yes AMS, APO, BAS, BNS, CGY,

CMC, FAB, HEU, HSH, IDC,
KCW, MGR, POP, SDH, SNA,

UHL.
Pigment Red 63 ................ciiiiiiiinnennnn. No HSH.
Pigment Red 81, (PMA) ................cccivvn.t. Yes BAS, MGR, MAX, SNA, UHL.
Pigment Red 81, (PTA) ..........ciiviiininnnenn, No BAS, MGR, MAX, UHL.
Pigment Red 88 .............cciiiiviiiiiinnnnn. No VPC.
Pigment Red 119 .............0ciriiiiiiinnnnnnnn. No VPC.
Pigment Red 122 ..............cciiiiiiiinninnnn, No SNA, VPC.
Pigment Red 123 ............ ... .cciiiiiiiiinnn.n. No VPC.
Pigment Red 168 ..............cciivviiivnnnnnn.. No VPC.
Pigment Red 169 .............ciiiiiiviivenennen. No MAX.
Pigment Red 179 .......... . iiiiiiiiiinnennn-. No VPC.
Pigment Red 190 ............ .00 iiiiiinininnnnenns No VPC.
Pigment Red 200 .............cciiivivunvnnns .... No BAS, SNA.
Pigment Red 202 ...............coiiiiiiininnnnnn, No CGY, SNA, VPC.
Pigment Red 206 ...........coviiiiiiininnnnnnnnn. No CQY.
Pigment Red 207 .............civiiiiiiiiinnvnnnn, No CQGY.
Pigment Red 209 .............cciiiiiiiinnvnnnn. No SNA.
Pigment Red 224 ...............cciiiiiiinenn.n. No VPC.
Pigment Red 245 ..............cciiiiiiininnnnnn. No IND.
Pigment Red 63:1, calcium ........................ No SNA.
All other pigmentredtoners ....................... No BAS.

5-5
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Section 5

Table 16—Continued

Organic pigments for which U.S. production and/or sales were reported, identified by manufacturer, 1987

Separate Manufacturers’ identification codes
Organic pigments statistics 1 (according to list in table 17)
Toners—Continued
Violet toners: .........coiiiiiiiiiiiiriirennnnnnenannns Yes
Pigment Violet 1, (fugitive) ....................c..... No KCW, UHL.
Pigment Violet 1, (PMA) .............coiiiiiiiinin, No MGR, MAX, UHL.
Pigment Violet 1, (PTA) .......cciiiiiiiinininennnn, Yes MGR, MAX, SNA, UHL.
Pigment Violet 3, (fugitive) .......................... No KCW, MGR, UHL.
Pigment Violet 3, (PMA) ..., Yes BAS, MGR, MAX, SDH, UHL.
Pigment Violet 3, (PTA) .......ciiiiiiiiiiiinnennne, No MGR, MAX, UHL.
Pigment Violet 4, (fugitive) ................ ..., No KCW.
Pigment Violet 19 ........... ... i iiinnnnnn, Yes CGY, SNA, VPC.
Pigment Violet 23 ........... ..ottt iininennnn, Yes BUC, HCL, IPP, S, SNA, VPC.
Pigment Violet 27 ........... .. ... i, No -MRX.
Pigment Violet 29 ............. . iiiiiiivininnnnnn. No VPC.
Pigment Violet 39, (PMA) ...........iiiiiiiiiinan, No BAS, (3).
Pigment Violet 42 ............. ... ... No CQGY.
All other pigment violet toners ....................... No BUC.
Blue toners: .......... . ittt i i e e e Yes
(Basic BIUB 7) ......oiiiiiiiii it ittt inennennn No KCW.
Pigment Blue 1, (PMA) ......... ... iiiiiiiiiinnnn.. Yes BNS, MGR, MRX, SDH, UHL.
Pigment Blue 2, (PMA) .........c ittt No UHL.
Pigment Blue 14, (PMA) ............cciiiiiiiirnnnnnn No BAS, UHL.
Pigment Blue 15, (ax form) .............cccvviivivnnn. Yes BAS, CGY, HEU, HSH, SDH, SNA,
TMS, VPC.
Pigment Blue 15:1, (x form) ...............cccvivvnen. Yes CQY, SNA, VPC.
Pigment Blue 15:2, (x form) ...............ccivvunn. Yes CQGY, HEU,SDH, SNA, UHL, VPC.
Pigment Blue 15:3, (x form) ............ccvvivnvnnn. Yes AMS, APO, BAS, CQY, CIK, CMC,
HEU, IDC, IPP, MGR, POP,
ROM, SDH, SNA, VPC.
Pigment Blue 15:4, (B form) .................c00u.u. No CQGY, HEU, POP, SNA, VPC.
Pigment Blue 19 ............ciiiiiiiiiiii it No PSG.
PigmentBlue 25 .............iiiiiiiiiiiiiiiin, No GLX.
Pigment Blue 61 ..............0iiviiiiiiiniiennnnnns No BAS.
PigmentBlue 62 .................iiiiiiiiiinnnnn., No MRX.
All other pigment bluetoners ........................ No FAB.
Green toNerS: ... ittt it it i i i i e e Yes
Pigment Green 1, (PMA) ..............cciiiiiinnenn. No UHL.
Pigment Green 2, (PTA) ......ciiiivtiiiiiinnnnnnn. No MAX, UHL.
Pigment Green 4, (fugitive) .............coivivvrnn.. No UHL.
Pigment Green 4, (PMA) ...........c.cciiiiiiinvnnenns No UHL.
Pigment Green 7 ...........coiiiiiiiiineninenenenns Yes ALG, CGY, HEU, MGR, POP, SDH,
SNA, VPC. .
Pigment Green 8 ...............coiiiiiiiiiinennnnn, No KCW.
Pigment Green 10 ...........cciviiiiinnnrinennrnnns No HEU.
Pigment Green 36 ..........cciiiiiininenennnnnnnnnn No SNA, VPC.
All other pigment greentoners ....................... No UHL, (?).
Browntoners: ..........coiiiiiiiiiii s i No
Pigment Brown 5§ ... ......... ..ottt No GLX, VPC.
All other pigment browntoners ....................... No UHL.
Black toners: .............iiiiiiii i i i e No
Pigment Black 7 ............iiiiiiiiii it No HCL, VPC.
All other pigment black toners ....................... No UHL.
Lakes
Yellow lakes: . ...ttt i ittt ‘No
(Acid Yellow 1) ... it i i it i i No KCW.
(Acid Yellow 23) ...ttt it No MAX.
Orange lakes: ..........cciiiiiin ittt No
Pigment Orange 17 ...ttt ennns No KCW.

See footnotes at end of table.
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Table 16—Continued
Organic pigments for which U.S. production and/or sales were reported, identified by manufacturer, 1987

Separate Manufacturers’ identification codes

Organic pigments statistics 1 (according to list in table 17)
Lakes—Continued
Red lakes: ... ...iiiiiiiiiii ittt ittt it No

(Acid Red 26) ......'vviiiiiiininininenenennnnnss No KCW.

(Basic Red 1) .......cciiiiiiii ittt No BNS.

(Basic Red 81, PMA) .........iiiiiiiiiiiiinnennnns No LVR.

Pigment Red 60:1 ...........................iv... No HSH, MAX, SNA.

Pigment Red 83 .........ccciiiiiiiiiiiiiiinnenenen Yes HSH, MAX, UHL.
Violet lakes:

(Basic Violet 1) ........cciiiiiiiiii ittt No BNS.

(Basic Violet 4) ...........ccoiiiiiiiiiiiiininennn.. No BNS.

(Basic Violet 10) ..........ciiiiiiiniii e No BNS.

(Baslc Violet 3, PMA) ... ...ttt it iiinenenen No LVR.

(Basic Violet 5:1) ..........ciiiiiiiiiiiiiiiinnnnn, Yes HSH, MAX, UHL, VPC.
Blue lakes: ..........ciiiiiiiii i i i i e No

(Basic Blue 1, PTA) ......ciiiiiiiiiiiiiiiinnenenn. No LVR.

(Basic Blue 14, (PMA) ..........coiiiiiiiiinnenn.. No LVR.
Green lakes: ... iiiii ittt i i e e e e No

(Basic Green 1, (PMA) .........iiiiiiiiiinnnnnnnns No LVR.

! Chemicals for which separate statistics are reported In this section are indicated by “Yes.” Chemicals for which
data are accepted in confidence and may not be published are indicated by “No.”
2 The manufacturer did not consent to his identification with the designated product.

Source: Compiled from data received in response to questionnaires of the U.S. International Trade Commission.
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Table 17

Organic pigments: Directory of manufacturers, alphabetical by code, 1987

Code Name of company Code Name of company
ALE ...... Alex Chemical Co. IDC ....... Industrial Color, Inc.
ALG ...... Allegheny Chemical Corp. IND ....... Indol Color Co., inc.
AMS ...... Ridgway Color Co. PP ....... Spectrachem Corp.
APO ...... Apollo Colors, Inc. KCW ...... Keystone Color Works, Inc.
BAS ...... BASF Corp., Chemicals Div. LVR ...... C. Lever Co., Inc.
BNS ...... Binney and Smith, Inc. MGR...... Magruder Color Co., Inc.
BUC ...... Synalloy Corp., Blackman Uhler MAX ...... Max Marx Color Corp.
Chemical Div. POP ...... Pope Chemical Corp.
CGY ...... Clba-Geigy Corp. PSG ...... PMC Speclalities Group, Inc.
CIK....... Flint Ink Corp., Cal/ink Div. ROM Roma Color. Inc
CMC...... Chromatic Color Corp. @ e ! ’
cus ...... Customs Pigments Corp. S......... Sandoz Inc. Colors and Chemicals Div.
FAB ...... Fabricolor Manufacturing Corp. SDH ...... Sterling Drug, Inc., SDI Divestiture
GLX ...... Galaxie Chemical Corp. Corp.
HCL ...... Hoechst Celanese Corp.: SNA ...... Sun Chemical Corp., Pigment Div.
Rhode Island Works UHL ...... Paul Uhlich & Co., Inc.
Sou-Tex Works VPC ...... Mobay Chemical Corp., Dyes &
HEU ...... Heubach, Inc. Pigments Div.
HSH ...... Harshaw/Filtrol Partnership

Note.—Complete names, telephone numbers, and addresses of the above reporting companles are listed in app. A.
Source: Compiled from data received in response to questionnaires of the U.S. International Trade Commission.
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Section 6

Medicinal Chemicals

Medicinal chemicals include the medicinal
and feed grades of all organic chemicals having
therapeutic value, whether obtained by chemical
synthesis, by fermentation, by extraction from
naturally occurring plant or animal substances, or
by refining a technical grade product. They
include antibiotics and other anti-infective agents,
antihistamines, autonomic drugs, cardiovascular
agents, central nervous system depressants and
stimulants, hormones and synthetic substitutes,
vitamins, and other therapeutic agents for human
or veterinary wuse, and for animal feed
supplements. Data for the production of these
products during 1983-87 are shown in figure 7.

Table 18 shows statistics for production and
sales of medicinal chemicals grouped by
pharmacological class. The statistics shown are
for bulk chemicals only. Finished pharmaceutical
preparations and products put up in pills,
capsules, tablets, or other measured doses are
excluded.! The difference between production
and sales reflects inventory changes, processing
losses, and captive consumption of medicinal
chemicals processed into ethical and proprietary
pharmaceutical products by the primary
manufacturer. In some instances, the difference
may also include quantities for medicinal grade
products used as intermediates; for example,
penicillin V used as an intermediate in the
manufacture of other antibiotics. All quantities
are given in terms of 100 percent content of the
pure bulk drug. Table 19 lists the products
reported in this section and indicates the
manufacturer(s) of each by code. These codes
are identified by company name in table 20.

Total U.S. production of bulk medicinal
chemicals in 1987 amounted to 260.6 million

Figure 7

Medicinal Chemicals: U.S. production, 1983-87
Millions

of pounds

300

Synthetic Organic Chemicals, 1987

pounds. Total sales of bulk medicinal chemicals
in 1987 amounted to 166.5 million pounds,
valued at $1,534.1 million. Beginning in 1980,
methionine and most other amino acids and their
salts are reported in the section on Miscellaneous
End-Use Chemicals and Chemical Products.
Section totals are not, therefore, comparable with
years prior to 1980.

Production of the larger groups of medicinal
chemicals in 1987 was as follows (see table 18):
Antibiotics, 35.5 million pounds, 20.0 percent
lower than in 1986; anti-infective agents other
than  antibiotics, 21.3 million pounds,
24.7 percent lower than in 1986; central nervous
system depressants and stimulants, 71.9 million
pounds, 2.7 percent higher than in 1986;
gastrointestinal agents and therapeutic nutrients,
64.2 million pounds, 11.4 percent higher than in
1986; and vitamins, 51.3 million pounds,
24.5 percent higher than in 1986.

Production of some of the more important
individual products in the table was as follows:
Choline  chloride, 59.1 million pounds,
15.4 percent more than in 1986; and aspirin,
24.1 million pounds, 21 percent less.

Elizabeth R. Nesbitt
202-252-1355

' Complementary statistics on the dollar value of
manufacturers’ shipments of finished pharmaceutical
preparations, except biologicals, are published annually
by the U.S. Department of Commerce, Bureau of the
Census, in Current Industrial Reports, Series MA-28G.
Many pharmaceutical manufacturers that report to the
Bureau of the Census are excluded from the U.S.
International Trade Commission report because they are
not primary producers of medicinal chemicals; that is,
they do not themselves produce the bulk drugs which go
Into their pharmaceutical products, but purchase their
drug requirements from domestic or foreign producers.

270

1983 1984

1986 1987

Source: Compiled from data received in response to questionnaires of the U.S. International Trade Commission.
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Section 6

Table 18
Medicinal chemicals: U.S. production and sales, 1987

Average
Sales Unit
Medicinal chemicals Production? Quantity Value value?
1,000 1,000 1,000 Per
pounds pounds dollars pound
Grandtotal .................ccuvinnn. 260,617 166,501 1,534,126 $9.21
Acyelic oot e 64,588 62,668 169,196 2.70
Benzenoid®.................ciiiiiiiiin.. 136,450 76,080 752,666 9.89
Cyclic nonbenzenoid® ...................... 69,579 27,753 612,264 22.06
Antibiotics, total .......................... 35,499 11,487 439,035 38.22
Peniclllins, total® ........................ 10,242 816 25,183 ~ 30.86
All other antibiotics, total ................ 25,257 10,671 413,852 38.78
For medicinaluse® .................... 5,787 2,448 314,308 128.39
For nonmedicinal uses? ................ 19,470 8,223 99,544 12.11
Antihistamines, total ...................... 364 238 33,378 140.24
Antinauseants .......................... 49 34 1,259 37.48
All other antihistamines .................. 315 204 32,119 167.47
Anti-infective agents (except antibiotics),
total ......... .. e 21,263 8,712 38,215 4.39
Anthelmintics . .......................... 9,010 4,124 4,448 1.08
All other anti-infective agents
(except antibiotics)® ................... 12,253 4,588 33,767 7.36
Autonomic drugs, total .................... 819 631 17,304 27.42
Sympathomimetic (adrenergic) agents ... .. 790 625 15,271 24 .43
All other autonomic drugs ................ 29 6 2,033 338.83
Central depressants and stimulants, total .. .. 71,852 50,785 351,402 6.92
Analgesics, antipyretics, and nonhormonal
anti-inflammatory agents, total ........ 62,455 46,171 146,524 3.17
Aspirin ... 24,089 (®) (®) (®)
All other analgesics, antipyretics, and :
nonhormonal anti-inflammatory
agents™ ... e, 38,366 46,171 146,524 3.17
Antidepressants ........................ 168 25 2,832 113.28
Antitussives ...............0 i, 296 357 48,583 136.09
All other central depressants and
stimulants' .............. ..., 8,933 4,232 163,463 36.26
Dermatological agents . .................... 6,636 5,854 13,372 2.28
Expectorants and mucolytic agents ......... 1,031 914 8,092 8.85
Gastrointestinal agents and therapeutic
nutrients, total2 ........................ 64,206 61,288 58,996 .96
Choline chloride, all grades ............... 59,149 57,739 25,794 .44
All other gastrointestinal agents and thera-
peutic nutrients ...................... 5,057 3,549 33,202 7.66
Vitamins™ . ... ... .. 51,330 V 23,593 132,215 5.60
Miscellaneous medicinal chemicals's ......... 7,617 2,999 442,117 147.42

! The data on production and sales are for bulk medicinal chemicals only. Methionine and most other amino acids
and their salts are now reported In the section on Miscellaneous End-Use Chemicals and Chemical Products. Section
totals are not, therefore, comparable with years prior to 1980.

2 Calculated from rounded figures.

3 Benzenold, as used in this report, describes any cyclic medicinal chemical whose molecule contains elthg:'éai
6-membered carbocyclic ring with conjugated double bonds or a 6-membered heterocyclic ring with 1 or 2hetero
atoms and conjugated double bonds, except the pyrimidine ring.

4 Includes antibiotics of unknown structure.

% Includes semisynthetic penicillins and all other peniciliins.
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Footnotes for table 18—Continued

¢ Includes production and sales of antifungal and antitubercular antibiotics, tetracyclines, and cephalosporins.

7 Includes production and sales of tetracyclines.

8 |ncludes production and sales of antiprotozoan agents, sulfonamides, and urinary antiseptics; does not include
production of sulfaguanidine used as an intermediate in the production of anti-infective sulfonamides.

® Reported data were accepted in confidence and may not be published, or no data were reported.

10 |ncludes sales quantity and value of aspirin; also production and sales of acetaminophen.

11 Includes production and sales of amphetamines; general anesthetics; respiratory and cerebral stimulants; skeletal
muscle relaxants; tranquilizers; and anticonvulsants, hypnotics, and sedatives.

12 Methionine and its salts are reported in the section in Miscellaneous End-Use Chemicals and Chemical Products
under amino acids.

13 |ncludes production and sales of vitamin A, vitamin B, vitamin C, vitamin D, vitamin E, and vitamin K.

14 |ncludes production and sales of antineoplastic agents, cardiovascular agents, diagnostic agents, hematological
agents, renal-acting and edema-reducing agents, and unclassified medicinal chemicals. Also includes production and
sa:)esltoftlocal anesthetics, smooth muscie relaxants (including theophyliine derivatives), and hormones and synthetic
substitutes.

Source: Compiled from data received in response to questionnaires of the U.S. International Trade Commission.
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Section 6

Table 19

Medicinal chemicals for which U.S. production and/or sales were reported, identified by
manufactures, 1987

Separate Manufacturers’ identification codes
Medicinal chemicals statistics ' (according to list in table 20)
Antibiotics:
Cephalosporins: ........ciiiii ittt iinennens Yes
Cefaclor ....viiiiiii i i i e e e e . No LIL.
Cefamandole ............coiiiiiiininiinnnenenn, No LiL.
Cefazolin, sodium ..........coiiiiiiininennnennnnn No LIL.
(0= e 4 No MRK.
Cephalexin ........ccviiiiiiiiiiii it No LIL.
Cephalothin, sodium ................iviviiinennn.. No LIL.
Cephapirin, sodium . ............iiiiiiiiiniiennn., No BRS.
Cephradine ...........coiiiiiiinininrnenenenenns No TRD, SK.
Penicillins: ..........oiiiiiiiiiiiii ittt Yes
Penicillins, semisynthetic
Amoxicillin:
Amoxicillin (trihydrate) ....................... No BEE, BOC, BRS, KAN.
Amoxicillin (anhydrous) .................c0vu.. No BEE.
Ampicillin:
Ampicillin (anhydrous) ................0cvun.. No BRS.
Ampicillin (trihydrate) .................co0un.. No BOC, BRS, KAN.
Other semisynthetic penicillins:
Ampicillin, sodium ........... .. it No BEE, BRS, WYT.
Carbenicillin, sodium ..................cvvunn No BEW.
Cloxacillin, benzathine ....................... No BEE.
Cloxacillin, sodium ...................0vuvnn No BEE, BOC.
Dicloxacillin, sodium ...............cc.cvvvunn No BEE, BOC, WYT.
Hetacillin, potassium . ........................ No BRS.
Nafcillin, sodium ...............cciiivivunnn, No BEE, BRS, WYT.
Oxacillin, sodium ..............cccovvvivnnn, No BEE, BOC.
Piperacillin ................ciiiiiiiiiin.., No BRS.
Ticarcillin, disodium ......................... No BEE.
Penicillins (execpt semisynthetic):
For medicinal use:
PenicilinV ...... e No PFZ.
Penicillin G, benzathine ....................... No WYT.
Penicillin G, potassium ....................... No PFZ.
Penicillin V, potassium ....................... No BRS, LIL.
Penicillin G, procaine (medicinal grade) ........ No PFZ, WYT.
For nonmedicinal uses:
Penicillin G, procaine (animal feed grade) ...... No PFZ.
Tetracyclines:
For medicinal use:
Chlortetracycline (medicinal grade) .............. No ACY.
Minocycline ......... ...ttt No ACY.
Oxytetracycline (medicinal grade) ............... No PFZ.
Tetracycline .........c.cviviiiiiiivniiinnnnnnns No ACY.
For nonmedicinal uses:
Chlortetracycline (animal feed grade) ............ No ACY, PFZ.
Oxytetracycline (animal feed grade) ............. No PFZ.
Other antlbiotics: ................cciiiiiiiiinninn, Yes
Formedicinaluse: ..............ciiiiiiiiinnnnnns Yes
Antifungal antibiotics:
Amphotericin B .............coiiiiiiiiinnnn. No PEN, TRD.
Nystatin (medicinal grade) ................... No ACY, TRD.
Tobramyctn ...ttt e No LIL.
Antitubercular antibiotics:
Cycloserine .........cvoiiiiiiiininnnnnnnnns No LIL.
Dihydrostreptomycin ..............ccoviivnn, No PFZ.
Other antiblotics for medicinal use: :
Apramycin ....... . it i i i e e e No LIL.
AzZetreonam . ..........ciiiiiiiii e No TRD.
Bacitracin (medicinal grade) .................. No IMC.
Cefonicid ...........cciviiiiiiiiiiiinnnn, No SK.
See footnotes at end of table.
6-4



Table 19—Continued

Synthetic Organic Chemicals, 1987

Medicinal chemicals for which U.S. production and/or sales were reported, identified by

manufactures, 1987

Medicinal chemicals

Separate
statistics !

Manufacturers’ identification codes
(according to list in table 20)

Antibiotics—Continued
Other antibiotics—Continued
For medicinal use—Continued

Other antibiotics for medicinal use—Continued
Cefuroxime ..........ciiiiiiiiiinennnnnnns,
Clindamycin ...........ccoiiiiiinnnnn.. IR
Erythromyein ...........ccoiiiiiiiiiniinn,
Erythromycin estolate .......................
Erythromycin stearate .......................
GentamycCin ......... ittt ittt i
Imipenem .........cciiiiiii i
Kanamycin .........citiiiiiiiinniinnnnn..
Lincomycin (medicinal grade) .................
Moxalactam ............coiiiiiiiniennrnnnnn.
Neomycin (medicinalgrade) ..................
Netliimicin ........ ... ottt
Novobiocin, sodium ...................covvt..
Polymyxin B ........ccoiiiiiiinininennnennns
Sisomycin ... i i e e
Spectinomycin (medicinal grade) ..............
Thiostrepton . .........iiiiiiiiiiiiiinnnnn,
Vancomycin .......ooiiiiiiiiiiiiiii i,
All other antibiotics, for medicinaluse ..........
For nonmedicinal uses: ..........coivvvivinennnnnn
Bacitracin (animal feedgrade) ..................
Cycloheximide ...........c.vviiiiiiinnnnnnennns
Hygromycin B ..........ciiiiiii ittt
Lasalocid .........ovviiinii i it e
Lincomycin (animal feed grade) .................
Monesin .....iiiii i i i e i e e e
Neomycin (animal feed grade) ..................
Streptomycin ... .. i i e e e
L=

Antlhistamines: ..............ciiiiiiiiiii i,
Antinauseants: ............cci ittt i i e e
Dimenhydrinate ...............co0iiviiiinrnnnnnnns
Meclizine hydrochloride ...................covvuun.
Metoclopramide hydrochloride .....................
Trimethobenzamide hydrochloride ..................
Other antihistamines: ...................ccviivnn.n,
Brompheniramine maleate .........................
Chlorpheniramine maleate . .................c00unn
Chlorpheniramine tannate .........................
Cyproheptadine hydrochloride .....................
Dexbrompheniramine maleate .....................
Dexchlorpheniramine maleate ......................
Dimethindene maleate .......................0vv0.
Diphenhydramine citrate ..................... Ceeean
Diphenhydramine hydrochloride ....................
Doxylamine succinate .................coiiiuinnnn
Laradine .......coiiiiiii i i i e i e
Phenindamine tartrate ...................ccvviuun.
Phenyltoloxamine citrate ................... ...,
Pyrilamine maleate ..................ccivviiinnn.
Pyrilamine tannate ................. .. c0iiiiin.n,
Terfenadine ............coiiiiiiiiiniiinnnnn.n,
Tripelennamine ..........ccoiiiiiiiiniinnennnnns
Tripelennamine citrate .......................c.vn.
Tripelennamine hydrochloride ......................
Triprolidine hydrochloride ...............ovvvvvnvnn.

LiL

ABB, UPJ,
ABB, UPJ.
LIL.

UPJ.
SCH.
MRK.
BRS.

UPJ.

LIL.

UPJ.
SCH.
UPJ.

PFZ.
SCH.
UPJ.
TRD.
ABB, ACY, LIL.
RSA.

IMC.

UPJ.

LIL.

HOF.
UPJ.

LIL.

PFZ, UPJ.
PFZ.

LIL.

GAN.
PFZ.
LLI.
HOF.

HEX, LLI.
HEX, SK.
HEX.

MRK.

HEX.

SCH.
CQGY.
WYK.

PD.

BKC, HOF.
SCH.
HOF.

BRS, GAN, PD.
HEX.

HEX.
DOwW.
CGY.
CQY.
CGY.
CQGY.

See footnotes at end of table.
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Section 6

Table 19—Continued

Maedicinal chemicals for which U.S. production and/or sales were reported, identified by
manufactures, 1987

Separate Manufacturers’ identification codes
Medicinal chemicals statistics ! (according to list in table 20)
Anti-infective agents (except antibiotics): ................ Yes
Anthelmintics: ......... ... ittt Yes
Clorsulon ...ttt it i i No MRK.
Diethylcarbamazine citrate ........................ No SK.
Ivermectin . ...... ... i i i i i e No MRK.
Plperazine .............cciiiiiiiiiiiiiiiiiinn, No TX, UCC.
Piperazine dihydrochloride ......................... No FLM.
Piperazine hexahydrate ....................c.o.... No BRS.
Piperazine hydrochloride .......................... No DAN, FLM.
Piperazine sulfate ......................ccovvun.t. No FLM.
Pyrantelpamoate ..............coiiiiriinennnnn, No PFZ.
Thiabendazole ...............ccoiiiiiiiininnnnnnn. No MRK.
Antiprotozoan agents: .............. . iiiiiiiiinnn.. Yes
Arsenic and bismuth compounds:
Arsanilicacid .............. i it No FLM.
Bismuth subsalicylate ...................couinn. No NOR.
Nitarsone ............cciiii ittt it No SAL.
ROXarsone ..........ccoviiiiniineninennennnn. No SAL.
Roxarsone, sodium ..............cciviviinennn. No SAL.
Other antiprotozoan agents:
Aklomide ......... ...t i i i e No SAL.
Amprolium ...... ... . e No MRK.
Dinitolmide ............... . iiiiiiiiinininn. No SAL.
Ethopabate .................... .. i, No MRK.
Hydroxychloroquine sulfate . ..................... No SDW.
lodochlorhydroxyquin ........................... No CQGY.
lpronidazole ............ccoviiiiiiin i No HOF.
Nitromide ............ ... iiiiiiiiiiininnnnn, No SAL.
Sulfonamides
Mafenide ..............c.iiiiiiiiiiiiiiiiinen, No SDW.
Mafenide acetate ..............coiiviinnrvnnnnnn, No SDW.
Sulfabenzamide .............. .. iiiiiiii i, No ACY.
Sulfacetamide, sodium .................cc0iunnn. No SCH.
Sulfadiazine .............ciiiiiiiii i, No ACY.
Sulfadiazine, silver ...............c.ciiiiiennnnn.. No BOT, LEM.
Sulfadimethoxine ...................ciiiiivinn... No HOF.
Sulfamethazine ................co0viiiiiinnnnnn.. No SAL.
Sulfamethazine, sodium ..................c0uuunnn. No SAL.
Sulfamethizole ............. .. it ., No ACY.
Sulfamethoxazole ................ccoviivinvnnnnn. No HOF, LEM.
Sulfanitran ............ i i e e No SAL.
Sulfasalazine ..............cciiiiiiniiininn, No SAL.
Sulfathiazole, sodium .............c0vvivirinnennn. No SAL.
Sulfisoxazole ...........c.0iiiiiiii i No HOF.
Sulfisoxazole, acetyl . ..........oviiiiiiniieiennn, No HOF.
Urinary antiseptics:
Methenamine ................cciiiiniiinnennnenn. No ARN.
Methenamine hippurate ........................... No RIK.
Methenamine mandelate .......................... No ARN, PD.
Other anti-infective agents: .......................... Yes
Antifungal agents:
Benzoicacid .............ciiiiiiii i No KLM.
Calcium undecylenate .......................... No WTL.
Sodiumecaprylate .............c0iiiiiiiiiinan. No LEM.
Zincundecylenate ..............c0iiiiininann.n No WTL.
All other antifungalagents ...................... No ARN.
Antileprotic and antitubercular agents:
Aminosalicylicacid .................co0vvunnnnn. No HXL.
Sodium aminosalicylate ......................... No HXL.
Sulfoxone, sodium ............. ...t No ABB.
See footnotes at end of table.
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Synthetic Organic Chemicals, 1987

Table 19—Continued

Medicinal chemicals for which U.S. production and/or sales were reported, identified by
manufactures, 1987

Separate Manufacturers’ identification codes
Medicinal chemicals statistics ! (according to list in table 20)
Anti-infective agents (except antibiotics) —Continued
Other anti-infective agents—Continued
Antiviral agents:
ACYCIOVIr ittt i i i e e e, No BUR.
AzZidothymidine ...............cciiiiiiinnnnnnn, No BUR.
Rimantidine hydrochloride ....................... No HOF.
All other antiviralagents ..............ccvvvvnnn. No (3).
General antiseptics and antibacterial agents:
Bromchlorenone .................ccciiiiiiiiiin. No MHI.
CapreomycCin ... ..it ittt i i i e No LIL.
Ceftazidme ............coiiiiiiiiiiiiiinnnnn, No LIL, MRK, SK.
Cetylpyridinum chloride ........................ No HXL.
CINoXacin ..ottt it i i i i e, No LIL.
m-Cresylacetate ................cccvvivvnivnn. No ADC.
8-Hydroxy-5-quinolinesulfonic acid ............... No MRK.
lodoform ..........c. ittt No DPW, MAL.
Ormetoprim ...ttt ittt No HOF.
Oxyquinoline benzoate (benoxiquine) ............. No LEM.
Oxyquinoline sulfate ...................ccovvvunn. No LEM.
Pentamidine isethionate ........................ No MRX.
Povidone -jodine ................c.ciiviiinnnn. No GAF.
Resorcinol ......... ...ttt No KPT, LEM.
Trimethoprim ........ ... ittt No BUR, LEM.
Autonomic drugs: .........iiiiiiiiiiiii e PR Yes
Sympathomimetic agents: ..............ccoviiiinnnn.. Yes
Dobutamine hydrochloride ......................... No LIL.
Methoxyphenamine hydrochloride .................. No HXL.
Naphazoline hydrochloride ..................ccovv... No CQGY.
Phenylephrine bitartrate ........................... No GAN.
Phenylephrine hydrochloride ....................... No GAN, SDW.
Phenylpropanolamine bitartrate .................... No ARS.
Phenylpropanolamine hydrochloride ................. No ARS, GAN, HEX, NEP, ORT.
Propylhexedrine .................cciiiiiniinnnn.. No SK.
Pseudoephedrine hydrochloride .................... No BUR, GAN.
Pseudoephedrine sulfate .......................... No GAN.
Terbutaline sulfate ..................cccovvuvun... No CQGY, PFZ.
All other sympathomimetic (adrenergic) agents ...... No ARN, SCH.
Other autonomic drugs: ............cvviiveinnennn... Yes
Parasympatholytic quaternary ammonium compounds
(except tropane derivatives):
Glycopyrrolate ...........coviiiiinnrnnnennnnn. No LLI.
Propantheline bromide .......................... No SRL.
Tridihexethyl chloride . ..............cc0vivvnnnn. No ACY.
Parasympatholytic tertiary amines (except tropane
derivatives):
Oxybutyninchloride ..............ccovvvivvunnn. No ABB.
Oxyphencyclimine hydrochloride ................. No PFZ.
Trihexyphenidyl hydrochloride ................... No ACY.
Parasympatholytic tropane derivatives:
Benztropine mesylate .....................uu... No MRK, (3).
Parasympathomimetic agents:
Bethanechol chloride ........................... No GAN.
Neostigmine bromide .. .................coon.... No HOF.
Neostigmine methylsulfate ...................... No HOF.
Pyridostigmine bromide ......................... No HOF.
Sympatholytic agents:
Timololmaleate ..................cccvvvvunnnn. No MRK.
Central depressants and stimulants: .................... Yes
Analgesics, antipyretics, and nonhormonal anti-
inflammatory agents: ...................... ..., Yes
Acetaminophen .............cc0iiiiiiiniin, No MAL, MON, SWD.
See footnotes at end of table.
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Section 6

Table 19—Continued

Medicinal chemicals for which U.S. production and/or sales were reported, Identified by

manufactures, 1987

Medicinal chemicals

Separate
statistics 1

Manufacturers’ identification codes

(according to list in table 20)

Central depressants and stimulants—Continued
Analgesics, antipyretics, and nonhormonal anti-
inflammatory agents—Continued
ASpIrin ... e e
Aurothioglucose .............cccoviiiiiiiiinnnnn,
Choline magnesium salicylate ......................
Diflunisal . ...... ...ttt i i i e
Fenoprofen ............cciiiiiiiiiiinninnnnnnns,
Fentanylcitrate .................ccviiiviinnnnnn..
Flunixin .................. ettt et e
buprofen .........ciiiiiiiii i e
Indomethacin ................. ... iiiiinn...
Meclofenamate, sodium ..........................
Meclofenamic acid ..................cccvvvunn..
Mefenamicacid ............c.iiiiiiiiiinnnnnnn..
Meperidine hydrochloride ..........................
Methadone hydrochloride .........................
Morphine sulfate ................ .. civiiineunnn.
Oxycodone hydrochloride ...............co0vuvun..
Pentazocine ...............ciiiiiiiiiiiiiiii,
Pentazocine hydrochloride .........................
Piroxicam ...ttt e
Potassium aminobenzoate .........................
Potassium salicylate ................covvivnvenn...
Propoxyphene hydrochloride ................ PPN
Propoxyphene napsylate ....................0n....
Salsalate .............coiiiiiiii i i e
Sodium aminobenzoate ...........................
Sodiumsalicylate ..............cciiiiiniininnnn..
Sulindac .........oiiiiii i e e
Anticonvulsants, hypnotics, and sedatives: ............
Anticonvulsants (except barbiturates):
Aminoglutethimide ....................cccoo....
Ethosuximide .................cciiiiiienn.
Ethotoln ........... oo i,
Methsuximide ..............ccviiiviiininnnnnn.
Phenytoin ............... ittt
Phenytoin, sodium ................. ...,
Valproate, sodium .............coviiiiirennnnn.
Valproicacld ..........ovviiiiin i,
Anticonvulsants, hypnotics, and sedatives: ............
Barbiturates:
Amobarbital ............ ... ... e,
Amobarbital, sodium ...........................
Butabarbital .................. ... 0o,
Butalbbital .................cciiii i,
Pentobarbital ......................c000iiinn.
Phenobarbital .................................

Poly (oxy-1,2-ethanediyl)-a~carboxymethyl,
omega (tridecyloxy), potassiumsalt............
Secobarbital, sodium ...........................
Thiamylal, sodium ................ccovvvvnnnnn..
Thiopental, sodium ............................

Hypnotics and sedatives (except barbiturates):
Alprazolam .......... .0t e
Droperidol .........cccvviiiiiiiiii i,
Ethchlorvynol .............. ...,
Glutethimide ..............ccviiiiiiinnnrennnn.
Methyprylon ......... ..t

DOW, MON, NOR, SD.
SCH.

LEM.

MRK.

LIL, WYK.
MRX.

SCH.

TNA.
MRK.

PD, WYK.
PD.

PD.

PEN, SDW.
MAL.
MAL, PEN.
DUP, MAL, PEN.
SD.

SD.

PFZ.

GAN.
KLM.
GAN, LIL.
GAN, LIL.
RIK, WYK.
GAN.
KLM.

MRK.

CGY.
PD.
ABB.
PD.
PD.
PD.
ABB.
ABB.

GAN.
GAN.
GAN.
GAN.
GAN.
GAN.
GAN.

GAN.
GAN.
ABB, PD.
ABB.

UPJ.

MRX.
ABB.
GAN.
HOF.

See footnotes at end of table.
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Synthetic Organic Chemicals, 1987

Table 19—Continued

Medicinal chemicals for which U.S. production and/or sales were reported, identified by
manufactures, 1987

Separate Manufacturers’ identification codes
Medicinal chemicals statistics ! (according to list in table 20)
Central depressants and stimulants—Continued
Antidepressants: ................ciiiiiiiiiiii., Yes
Amitriptyline . ........ ... i e No MRK.
Amitriptyline hydrochloride ........................ No GAN, MRK.
Doxepin hydrochloride ..................... e No PFZ.
Fluoxetine hydrochloride ...................c.u.... No LIL.
Imipramine hydrochloride .......................... No CQY.
Maprotiline hydrochloride ...................ccu.... No ABB, AMD, CQGY.
Nortriptyline hydrochloride ......................... No LIL.
Antitussives: ........ ... i e Yes
Benzonatate ..................c0iiiiiiiiiniinn., No CQY.
Caramiphenedisylate ...............c.covvevnnnn.. No SK.
Codeine .......oiiiiii i e e e e No MAL, PEN.
Dextromethorphan hydrobromide . .................. No AMD, HOF.
Hydrocodone bitartrate ........................... No MAL, PEN.
Noscapine ............ciiviiiiiinineinennnnnn, No PEN.
Thebaine ...........cciiiiiiiiin i, No MAL, PEN.
Tranquilizers: ..............cctiiiiiiiiiiiin,, Yes
Phenothiazine derivatives:
Chlorpromazine hydrochloride ................... No SK.
Fluphenazine hydrochloride ...................... No TRD.
Perphenazine .................ccvviiiniinnnnn. No SCH.
Prochlorperazine hydrochloride .................. No SK.
Trifluoperazine .................cciviinnnnnnnn. No SK.
Trifluoperazine hydrochloride .................... No SK.
Other tranquilizers:
Clorazepate dipotassium ....................0... No ABB.
Halazepam ...............ccoiiiininnnnnn, No SCH.
Haloperidol ..............ciiiiiiniinennnn.n. No SRL.
Hydroxyzine hydrochloride ...................... No PFZ.
Hydroxyzine pamoate .......................... No LEM.
Prazepam ...........cciiiiiiiiii i No PD.
Thiothixene hydrochloride ....................... No PFZ.
Other central depressants and stimulants: ............... Yes
Amphetamines:
Amphetamine ................. . it No ARN.
Amphetamine sulfate ....................couun... No ARN.
Dextroamphetamine ........................c0.... No ARN.
Dextroamphetamine sulfate ....................... No ARN.
Methamphetamine hydrochloride ................... No ARN.
All other amphetamines ...................0vvunn.. No ARN.
General anesthetics:
Enflurane ............ oot No OH.
Isoflurane ..................c i No OH.
Ketamine hydrochloride ........................... No BRS, PD.
Respiratory and cerebral stimulants:
Caffeine (natural and synthetic):
Caffeine, natural .....................c.0uu.nn. No CPR, GNF.
Caffeine, synthetic ............................ No PFZ.
Other respiratory and cerebral stimulants:
Benzphetamine hydrochloride .................... No UPJ.
Diethylpropion hydrochloride ..................... No GAN.
Doxapram hydrochloride ........................ No LLI, WYK.
Methylphenidate hydrochloride ................... No CQY.
Pemoline ...............0iiiiiiniiiiinann, No ABB.
Phendimetrazine tartrate ....................... No GAN.
Phentermine ................ccoiiiviiinnnn, No GAN, HEX, SWD.
Phentermine hydrochloride ...................... No HEX.
See footnotes at end of table.
6-9

6-9



Section 6

Table 19—Continued

Medicinal chemicals for which U.S. production and/or sales were reported, identified by
manufactures, 1987

Separate Manufacturers’ identification codes
Medicinal chemicals statistics ! (according to list in table 20)
Central depressants and stimulants—Continued
Other central depressants and stimulants—Continued
Skeletal muscle relaxants:
Chlorphenesin carbamate .............covvviunn No UPJ.
Cyclobenzaprine hydrochloride ................... No MRK.
Methocarbamol ...........ciiiiiiiininnenenns No HEX, LLI.
Orphenadrine citrate .................. ..ot No ABB, RIK, WYK.
Succinylcholine chloride . ...............ccvvvnvnn No ABB.
TUubOCUrarine . .....covviiiie it in et naenanns No ABB, BUR.
Dermatological agents: ............oiiiiiiiiiirneenn Yes
Aluminum phenolsulfonate ...............c.cvviiinnn No SAL.
Ammonium phenolsulfonate ................... ... No SAL.
Etretinate ...........civiiiiiiinnrnerinennennonannns No HOF.
Padimate A ....... ... ittt it No VND.
Padimate O .........cciiiiiiiiiiiiiiiiiiiinenaeanns No CWN, VND.
Salicylicacid ........viiiiiiiii ittt i i i No DOW, KLM, MON.
Zinc phenolsulfonate ........... .. oottt No SAL.
Zincsalicylate . ........cviiiiiiii i i it i No MAL, RSA.
Expectorants and mucolytic agents: ................. ... Yes
Ethylenediamine dihydroiodide ........................ No AJY, DPW.
Guaifenesin . .......oiiii ittt i i i i s No LLl.
lodinated glycerol ...........c.cviiiiiiiiniiennenannns No (2).
Gastrointestinal agents and therapeutic nutrients: ......... Yes
Gastrointestinal agents:
Choline chloride (all grades):
Choline chloride (animal feed grade) ............. Yes CHO, HFT, NUT, TMH.
Choline chloride (medicinal grade) ............... No HFT.
Other gastrointestinal agents:
Betaine hydrochloride ..................cvvivnn No HFT.
Calcium polycarbophil ................cvivinenn No DAN, LLI.
All other choleretics and hydrocholeretics ......... No UPJ.
Choline bicarbonate ..................oovvinnn No HFT.
Choline bitartrate ................coviiiiiiinnn No HFT.
Choline dihydrogen citrate ...................... No HFT.
Cimetidine .............coiiiiiiiiiiiiiiiinnn. No SK.
Cimetidine hydrochloride ........................ No SK.
Colestipol hydrochloride ........................ No UPJ.
Dextrothyroxine, sodium .................covvun No BOT.
Dihydroxyaluminum aminoacetate ................ No CHT.
Diphenoxylate ............cciviiiiiiiininennnnns No MAL.
Docusate, calcium ...........ccoiiiiiiiiinnnnas No ACY, MAL.
Docusate, potassium .............cccviiiiiinnn No ACY.
Docusate, sodium .............ccciiiiiiiennnn No ACY.
Gemfibrozil ......... . i i i i i i e No PD.
Methscopolamine bromide ...................... No UPJ.
Nizatidine ...........cccoiiiiiiii ittt No LIL.
Probucol .........ciiiiiii it No DOW.
Therapeutic nutrients:
Calciumgluceptate ................cciiiiiinn, No PFN.
Coppergluconate ..........coviveiinrrennnannnsns No PFZ.
Magnesium gluconate ............ccovitiieiiianins No PFZ.
Manganese gluconate ..............ciiiiiiniiinnn No PFZ.
Potassiumgluconate ...............cci i No PFZ.
Zincgluconate ...........ciiiiii i it i e No PFN, PFZ.
Hormones and synthetic substitutes: .................... No
Anabolic agents and androgens:
Fluoxymesterone .............ciiiuiiennnnnnnnnns No UPJ.
Methyltestosterone . ...............ciiiiiiinnnnnn No (2.
Stanozolol ....... . i i e i No SD.
Testosterone ........... ...t No (3). 6-10
Testosterone cypionate ............coiviviennnnnns No (2).

See footnotes at end of table.
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Synthetic Organic Chemicals, 1987

Table 19—Continued

Medicinal chemicals for which U.S. production and/or sales were reported, identified by
manufactures, 1987

Separate Manufacturers’ identification codes
Medicinal chemicals statistics 1 (according to list in table 20)
Hormones and synthetic substitutes—Continued
Anabolic agents and androgens—Continued
Testosterone enanthate .......................... No (3).
Testosterone propionate .............ccovvvvuvnn.n. No (3).
Zeranol ... e e i e e No IMC.
All other anabolic agents and androgens ..... PPN No (2).
Corticosteroids:
Beclomethasone ............c.ciiiiiiinnninennn.. No SCH.
Betamethasone .................cciiiiiiininnn, No SCH.
Betamethasone dipropionate ...................... No SCH, (?).
Betamethasone sodium phosphate ................. No SCH.
Betamethasone valerate .......................... No SCH, UPJ.
Cortisone acetate .................civiiiinnnnenn, No MRK, UPJ.
Dexamethasone .............covviiiniinnnnnnnnn. No MRK, (2).
Dexamethasone acetate ..................co00uuun. No MRK.
Dexamethasone sodium phosphate ................. No MRK, (2).
Diflorasone diacetate .....................cov..... No UPJ.
Fludrocortisone acetate .......................... No UPJ.
Fluorometholone ................ccoviiiininnennnn. No UPJ.
Halcinonide ..........cciviiiiiiiininnnennnn. No TRD.
Hydrocortisone ..............cciviiiiinniinennnn, No UPJ.
Hydrocortisone acetate ....................o0ounn. No UPJ.
Isoflupredone, acetate ..............oovvvennenn... No (2).
Medrysone ..........ccoiiiiiiiii it i, No UPJ.
Methylprednisolone ................ccoviiiininn... No ABB, UPJ.
Prednisolone ..............coiiiiiiiiiiniinnnnnn. No UPJ.
Prednisolone acetate .................co0viunnnnn. No UPJ.
Prednisone ...........c.oiiiiiiiiiin i, No UPJ.
Triameinolone . .........civiniiiii it No TRD, (?3).
Triamcinolone acetonide .......................... No TRD, (3).
Triamcinolone diacetate ....................cc.... No TRD, (2).
All other corticosteroids .............ccvvvnvnnn. No (3).
Estrogens and progestogens:
Estrogens:
Estradiolcyplonate ...............cocvvvnvnn... No UPJ.
Estrogens, conjugated ......................... No ORG.
Estrogens, esterifiled ........................... No ORG.
All other estrogens .............c.ovvivvvnnnnn. No ORG.
Progestogens:
Carboprost ...... . i i i e e e No UPJ.
Dinoprostone ............coiiiiiiiiniin No UPJ.
Hydroxyprogesterone caproate .................. No UPJ.
Medroxyprogesterone acetate ................... No (3.
Megestrol acetate ................covvvvvrunn.n. No UPJ.
Melengestrol acetate .................co0vvun... No UPJ.
Progesterone ..................oiiiiiiinnnn. No UPJ.
Synthetic hypoglycemic agents:
Acetohexamide .............c.c0viiiiiinninnennn, No LIL.
Chlorpropamide . .........ccoiiiiniin i i, No PFZ.
Glipizide . .......cciiiiiiiii i i e e No PFZ.
Tolazamide ...........cciviiiiiiiiin i No (3).
Thyroid hormone and antithyroid agents:
Levothyroxine, sodium ............................ No BOT.
Methimazole ................ .. iiiiiiniinnnnn. No LIL.
Thyroglobulin .......... .. ... i i, No NEP.
Thyrold . ..o e e No ARP,
Other hormones and synthetic substitutes:
Caloltonin . ...t e e No ARP.
Corticotropin . ...t i e e No ARP, ORG.
Danazol ... e e e No SRL, SD.
Humatrope ............coiiiiiiiiii i, No LIL.
See footnotes at end of table.
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Section 6

Table 19—Continued

Medicinal chemicals for which U.S. production and/or sales were reported, identified by
manufactures, 1987

Separate Manufacturers’ identification codes
Medicinal chemicals statistics ! (according to list in table 20)
Hormones and synthetic substitutes—Continued
Other hormones and synthetic substitutes—Continued
Insulin . ... i e e No LIL.
(0544 Jo T |« TN No PD.
All other hormones and synthetic substitutes ........ No PD.
Localanesthetics: ...............c ittt No
Benzocaine ...........coiiiiiiiiii it i No MAL, WYK.
Butamben ..........cciiiiiiiiiii it i i e No ABB, WYK.
Dbucaine ........ccvivuiiiiniiniininieneienrnrnsnnnens No CQY.
Dibucaine hydrochloride ....................cccvvu... No CQY.
Lidocaine ..........ccoiiiiiiiiininiiiiiiniinenens No LEM, WYK.
Lidocaine hydrochloride ..................ccivvivnnn No LEM, WYK.
Pramoxine hydrochloride .................coivvvvnnn No ABB.
Renal-acting and edema-reducing agents: ............... No
Benzothiadiazine derivatives: ’
Benzthiazide ..............coiiiiii it No PFZ.
Chlorothiazide ..............cciiiiiiiiiinnnnnnnnns No MRK.
Hydrochlorothiazide .............................. No ABB, MRK, SK.
Polythiazide .............cciiiiiiiiininnennnnns. No . PFZ.
Trichlormethiazide .....................cc0ivvun., No SCH.
Other renal-acting and edema-reducing agents:
Acetazolamide ............. ottt it No ACY.
Amiloride hydrochloride .................ccvvvvvenn. No MRK.
Canrenoate, potassium .................ccovivnnn. No SRL.
Ethacrynicacid ...........cciiiiiiiiininiinnnnnns No MRK.
Probenecid ............ccoiiiiiiii ittt No MRK, SAL.
Spironolactone ............ciiiiiiiiiiiiiiiiia No SRL.
Triamterene ..........cooviiii ittt i, No GAN, SK.
Smooth muscle relaxants: ................ccivvvivnnnn. No
Atracuriumbesylate ............. ... i i i No BUR.
Flavoxate hydrochloride .....................ccvvuunn No SK.
Oxtriphylline ...........ccciiiiiiiiiiiiiiiiinennnn. No PD.
Theophylline sodium glycinate ........................ No CHT.
Vitamins: ... it i i i i i e e Yes
Vitamin A:
Beta carotene (provitamin A) ..............covvnn. No HOF.
Retinoin (vitamin Aacid) .............ccciivvivnnnn, No EK.
Vitamin A acetate (animal feed grade) ............. No HOF.
Vitamin A acetate (medicinal grade) ............... No HOF.
Vitamin A alcohol ..............coiviiiiiinnnnnnn, No EK, HOF.
Vitamin A palmitate (medicinal grade) .............. No HOF.
Vitamin Apropionate ............covviiivienennnn. No HOF.
Allother vitamin A ..................cciviviivnnnn No EK.
Vitamin B-Complex:
Niacin and derivatives:
Niacin (medicinalgrade) ................ccovvnn. No RIL.
Niacinamide (medicinal grade) .................. No NEP, RIL.
Niacinamide hydroiodide ................cc0vu.n. No DPW.
Pantothenic acid derivatives:
Dexpanthenol .............ccoiiiiiiinnnenennns No HOF.
Panthenol ..............cc.iiiiiiiiinnnnnnn, ... No HOF.
Other B-complex vitamins:
Blotin ... ..ot e e e No - HOF.
Cyanocobalamin (animal feed grade) ............. No MRK.
Cyanocobalamin (U.S.P. crystalline) ............. No MRK.
Riboflavin (animal feed grade) ................... No MRK.
Riboflavin (medicinalgrade) ..................... No HOF.
Thiamine hydrochloride ......................... No HOF.
Thiamine mononitrate .......................... No HOF.
See footnotes at end of table.
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Table 19—Continued

Synthetic Organic Chemicals, 1987

Maedicinal chemicals for which U.S. production and/or sales were reported, identified by

manufactures, 1987

Separate Manufacturers’ identification codes
Medicinal chemicals statistics ! (according to list in table 20)
Vitamins—Continued
Vitamin C:
Ascorbic acid ............ciiiiiii No HOF.
Sodium ascorbate ................iiiiiiiiinnn.. No HOF.
Vitamin D: .
Calcifediol (Vitamin D3) ............c0ovvvvvrnnnnnn. No UPJ.
Cholecalciferol (vitaminD3) ....................... No DUP, VTM.
Ergocalciferol (vitamin D) ......................... No VTM.
Vitamin E: ... No
di-alpha Tocopheryl acetate (all grades):
di-o¢ Tocopheryl acetate (animal feed grade) ..... No BAS, HOF.
di-o¢  Tocopheryl acetate (medicinal grade) ....... No BAS, HOF.
Other vitamin E:
d- Tocopherol ..........covviiinnnnnnnnnn., No EKT, SCP.
di-o¢ Tocopherol .........ovviiiinnnennnnnnnn.. No HOF.
d-¢ Tocopheryl acetate ....................... No EKT, SCP.
d-o Tocopheryl acid succinate ................. No EKT, SCP.
Vitamin K:
Menadione sodium bisulfite (anhydrous) ............. No ABB.
Miscellaneous medicinal chemicals: ..................... Yes
Antineoplastic agents:
Azathloprine . ..., No BUR.
Carboplatin .................coiiiiiiiiinnnnnnnn, No MRX.
Cisplatin ..........oiiiiiiiiiir e, No MRX.
Cytarabine ................coiiiiiiiiinnnnnnnnn, No PFN, UPJ.
Leuprolide acetate ...................oovvvennnn.. No ABB.
Methotrexate ...................covvvvnnnnnnnn. No BRS.
Procarbazine hydrochloride ........................ No BRS, HOF.
Streptozocin ........... .. No PFN, UPJ.
Thioguanine (hemihydrate) ........................ No BUR.
Vincristine sulfate .....................coovvvnnn. No LIL.
All other antineoplastic agents ..................... No (2).
Cardiovascular agents:
Antihypertensive agents:
Captopril ...t No TRD.
Diazoxide ..........coviiiiiiiiiniiiinnennnnn, No SCH.
Guanethidine sulfate ........................... No CaQGY.
Hydralazine hydrochloride ....................... No CQY.
Methyldopa .......................coivinnnn, No MRK.
Metoprolol tartrate ............................ No CQY.
Minoxidil ................ . i No UPJ.
Nadolol ............... ... i, No TRD.
Prazosin hydrochloride ......................... No ABB, PFZ.
Sodium nitroprusside ......... e e No ABB.
Terazosin ...........viiiiiii No ABB.
Enalaprimaleate .............................. No MRK.
Vasodilators:
Flecanide acetate ............................. No RIK.
Nifedipine ...............cciiiineinnnn i, No PFZ.
Other cardiovascular agents:
Disopyramide phosphate ........................ No GAN, SRL.
Lovastatin .................coviivniinnn, No MRK.
Procainamide hydrochloride ..................... No PD, WYK.
Tocainide ...........oviiiieeninii, No MRK, SDW.
Diagnostic agents:
Roentgenographic contrast media:
Diatrizoate, sodium ............................ No SDW.
lohexol ......coviiiiiiiiiiii i i, No SD.
lothalamate, meglumine ........................ No MAL.

See footnotes at end of table.
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Section 6

Table 19—Continued

Medicinal chemicals for which U.S. production and/or sales were reported, identified by
manufactures, 1987

Separate Manufacturers’ identification codes
Medicinal chemicals statistics ! (according to list in table 20)
Miscellaneous medicinal chemicals—Continued
Diagnostic agents other—Continued
Other diagnostic agents:
AbUumin .......ciiiiiiii it it i No SPR.
Edrophonium chloride ................ccvvivnnn, No MRX.
Glutamyl-p-nitroaniline (liver function test) ........ No REG.
Metyrapone .. .....covvivnineneneneninenonenens No CQY.
Xylose (intestinal malabsorption test) ............. No PFN.
All other diagnostic agents, other than
roentgenographic contrast media .............. No PFZ.
Hematological agents:
Anticoagulants:
Ammoniumheparin ........... . 0 iiiiiiiiiiees No SPR.
Benzalkonium heparin ............coiviiiiinenn No RIK.
Lithiumheparin ...........ciiiiiiiiiii i No SPR.
Potassiumwarfarin ............c.i i No (2).
Sodiumheparin...............ciiiiiiiiiiiiin, No SPR.
Other hematological agents:
Cellulose, oxidized ..............ccoiiiiiiinnn No EKT.
Dextran ....... ..ottt No PHR.
Unclassified medicinal chemicals:
Allopurinol ...t i i i No BUR.
Carbldopa ........ciiiiiiiiiiii i i No MRK.
Disulfuram ........... ittt No ABB.
Etidronate, disodium ................. ..o i No ) NOR.
Levodopa ... iviiiii ittt i s e e No MON, SRL.
All other medicinal chemicals ...................... No ABB, BIB, MRX.

1 Chemicals for which separate statistics are reported in this section are Indlcated by “Yes.” Chemicals for which
data are accepted In confidence and may not be published are indicated by “No
2 The manufacturer did not consent to his identification with the designated product.

Source: Compilled from data received in response to questionnaires of the U.S International Trade Commission.
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Table 20

Synthetic Organic Chemicals, 1987

Medicinal chemicals: Directory of manufacturers, alphabetical by code, 1987

Code Name of company Code Name of company
ABB ...... Abbott Laboratories LiL ....... Eli Lilly & Co., U.S. and Puerto Rico
ACY ...... American Cyanamid Co. X Lee Laboratories, Inc.
ADC ...... Anderson Development Co. MAL ...... Mallinckrodt, Inc.
AJY ...... Ajay Chemicals, Inc. MHI....... Morton-Thiokol, Inc., Ventron Div.
AMD ...... Cyclo Products, Inc. MON...... Monsanto Co.
ARN ...... Arenol Chemical Corp. MRK ...... Merck & Co., Inc.
ARP ...... Armour Pharmaceutical Co. MRX ...... Johnson Matthey, Inc.
ARS ...... Arsynco, Inc. NEP ...... Nepera Inc.
BAS ...... BASF Corp. NOR ...... Norwich Eaton Pharmaceutical, Inc.
BEW ...... Beecham, Inc.: NUT ...... Nutrius, Inc.
BEE ...... Beecham Laboratries Div. OH ....... Anaquest
BEW ...... Beecham Western Hemisphere Inc. ORG ...... Organics/LaGrange, Inc.
BB ....... Beckman Instruments, Inc., Spinco Div. ORT ...... Roehr Chemicals, Inc., Div. of Aceto
BKC ...... J. T. Baker Chemical Co. Corp.
BOC ...... Biocraft Laboratories, Inc. PD ....... Parke-Davis Div. of Warner-Lambert
BOT ...... Boots Co. (USA), Inc. Co.
BRS ...... Bristol-Myers Co. PEN ...... CPC International, Inc., Penick Corp.
BUR ...... Burroughs Wellcome Co. PFN ...... Pfanstiehl Laboratories, Inc.
CGY ...... Ciba-Geigy Corp. PFZ ...... Pfizer, Inc. & Pfizer Pharmaceuticals,
CHO ...... Ducon Inc.
CHT ...... Chattem, Inc. PHR ...... Pharmachem Corp.
CWN...... UpJohn Co., Fine Chemicals REG ...... Regis Chemical Co.
CPR ...... Certified Processing Corp. RK ....... Riker Laboratories, Inc. Sub of 3M Co.
DAN ...... Dan River, Inc., Chemical Products Div. RIL ....... Reilly Tar & Chemical Corp.
DOW ..... Dow Chemical Co. RSA ...... R.S.A. Corp.
DPW ...... Deepwater, Inc. SAL ...... Salsbury Laboratories, Inc.
DUP ...... E. |. duPont de Nemours & Co., Inc. SCH ...... The Schering Corp.
Medical Products Dept. SCP ...... Henkel Corp.
EK ....... Eastman Kodak Co.: SD ....... Sterling Drug, Inc.:
EKT ...... Tennessee Eastman Co. Div. SD ....... Sterling Pharmaceuticals, Inc.
FLM ...... Fleming Laboratorles, Inc. SDW ...... Sterling Organics Div.
GAF ...... GAF Corp., Chemical Group SK........ SmithKline Chemicals
GAN ...... Gane’s Chemicals, inc. SPR ...... Scientific Protein Laboratories
GNF ...... General Foods Manufacturing Corp., SRL ...... G.D. Searle & Co.
Maxwell House Coffee Div. TMH ...... Thompson-Hayward Chemical Co.
HEX ...... Hexagon Laboratories, Inc. TNA ...... Ethyl Corp.
HFT ...... Syntex Agribusiness, Inc., Nutrition & TRD ...... Squibb Manufacturing, Inc.
Chemical Div. TX . ..., Texaco Chemical Co.
HOF ...... Hoffmann-LaRoche, Inc. ucc ...... Union Carbide Corp.
HXL ...... Hexcel Corp., Hexcel Chemical UPJ ...... Upjohn Co.
Products VND ...... Van Dyk, Div. of Mallinckrodt, Inc.
IMC ...... Pitman-Moore, Inc., VIM ...... Vitamins, Inc.
KAN ...... Kanasco, LTD WTL ...... Pennwalt Corp., Lucidol Div.
KLM ...... Kalama Chemical, Inc. WYK ...... Wyckoff Chemical Co., Inc.
KPT ...... Koppers Co., Inc. WYT ...... Wyeth Laboratories, Inc., Wyeth
LEM ...... Napp Chemicals, Inc. Laboratories

Note.—Complete names, telephone numbers, and addresses of the above reporting companies are listed in app. A.
Source: Compiled from data received in response to questionnaires of the U.S. International Trade Commission.
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Section 7

Flavor and Perfume Materials

Flavor and perfume materials are organic
chemicals used to impart flavors and aromas to
foods, beverages, cosmetics, and soaps. These
aroma chemicals are also utilized to neutralize or
mask unpleasant odors in industrial processes and
products, as well as in consumer products.

Total domestic production of flavor and
perfume materials in 1987 amounted to 126.2
million pounds (see figure 8). Sales of these
materials in 1987 amounted to 81.5 million
pounds, valued at $726.3 million, compared with
96.4 million pounds, valued at $623.4 million, in
1986. U.S. production of flavor and perfume
materials in 1987 decreased by 8.7 percent from
the level in 1986 while the value of sales increased
by 16.5 percent.

Production of cyclic flavor and perfume
materials in 1987 amounted to 70.7 million

Figure 8

Synthetic Organic Chemicals, 1987

pounds; sales amounted to 56.2 million pounds,
valued at $647.3 million. Individual publishable
chemicals in the cyclic group produced in the
greatest volume in 1987 were anethole (2.8
million pounds), and eugenol (452 thousand
pounds).

U.S. output of acyclic flavor and perfume
materials in 1987 amounted to 55.4 million
pounds; sales of these materials amounted to
25.2 million pounds, valued at $79.1 million.
Individual publishable acyclic flavor and perfume
chemicals produced in the greatest volume in
1987 were citronellol (1.9 million pounds),
tetrahydrogeraniol (557 thousand pounds), and
hydroxycitronellal (372 thousand pounds).

Table 22 lists the products reported in this
section and indicates the manufacturer(s) of each
by code. These codes are identified by company
name in table 23.

Eric Land
202-252-1349

Flavor and perfume materials: U.S. production, 1983-87
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Source: Compiled from data received in response to questionnaires of the U.S. International Trade Commission.
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Section 7

Table 21

Flavor and perfume materials: U.S. production and sales, 1987

Average
Sales Unit
Flavor and perfume materials Production Quantity Value value'
1,000 1,000 1,000 Per
pounds pounds dollars pound
Grandtotal ..............c0i0iiiniennn 126,154 81,464 726,336 $8.92
Cyclic
Total ....viiiiii it i e 70,740 56,239 647,255 11.51
Benzenoid and Naphthalenoid
Total ...iiiiiii it i e 52,328 42,802 587,498 13.73
4-Allyl-2-methoxyphenol (Eugenol) ....... 452 255 916 3.59
Benzylbenzoate ...............co0vuinnn 100 (2) (3) (2)
Benzyl proplonate ................... ... 49 21 53 2.56
p-Methoxybenzyl alcohol ................ 11 (2) (2) (3)
Phenethyl isobutyrate ................... 10 7 42 5.98
2-Phenethyl phenylacetate .............. 33 18 103 5.80
Phenylacetaldehyde, dimethyl acetal ...... 103 115 541 5.70
p-Propenylanisole (Anethole) ............ 2,758 3,615 10,329 2.86
All other benzenoid and naphthalenoid
materials ...............c0 i, 48,812 38,771 575,614 14.84
Terpenoid, Heterocyclic, and Alicyclic
Total ...viiiiii it i e 18,412 13,437 59,757 4.45
B-Caryophyllene ....................... 31 (?) (2) (2)
Cedrylacetate ...................0uvnen 186 136 736 5.40
IONONBS .....vviie i i ininennnannns 140 - 98 974 9.94
a-Terpineol .........covviiiiiininenens 3,589 2,843 2,029 4
Vetivenyl acetate ...................... 29 1 558 48.54
All other terpenoid, heterocyclic, and
alicyclic materials .................... 14,437 10,349 55,460 4.89
Acyclic
Total ..ottt ittt i i 55,414 25,225 79,081 3.13
Citronellyl acetate ........................ 76 66 292 4.46
Citronellyl formate ........................ 31 15 159 10.35
3,7-Dimethyl-cis-2,6-octadienol, acetate
(Nerylacetate) .............ccvvvvvnnn 10 23 117 5.08
3,7-Dimethyloctanol-1 (Tetrahydrogeraniol) .. 557 182 608 3.35
3,7-Dimethyl-6-octen-1-ol (Citronellol) ...... 1,850 1,817 5,432 2.99
Ethylhexanoate .......................... 24 20 85 4.37
Ethyl propionate ...............ccivvviint 332 291 583 2.00
Geranylacetate ................cc0vuvinnn 154 134 658 4.92
Geranylformate ..............c.eivvnvinnn 9 11 88 8.21
cis-3-Hexen-1-yl acetate ................. 9 6 180 30.19
7-Hydroxy-3,7-dimethyl-1-octanal
(Hydroxycitronellal) ................... 372 (2) (2) (2)
Isopentylbutyrate ........................ 101 114 275 2.42
All other acyclic materials ................. 51,889 22,546 70,604 3.13

1 Calculated from unrounded figures.

2 Reported data are accepted in confidence and may not be published, or no data were reported.

Source: Compiled from data received in response to questionnaires of the U.S. International Trade Commission.
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Table 22

Synthetic Organic Chemicals, 1987

Flavor and perfume materials for which U.S. production and/or sales were reported identified by

manufacturer, 1987

Flavor and perfume materials

Separate
statistics 1

Manufacturers’ identification codes
(according to list in table 23)

Cyclic

Benzenoid and naphthalenoid:
Acetaldehyde, ethyl phenethyl acetal .................
Acetaldehyde, phenethyl propyl acetal ................

2'-Acetonaphthone (-Methyl naphthyl ketone) ........
1-Acetoxy-2-sec-butyl-1-ethylcyclohexane ............
p-Allylanisole . ......... ... it
4-Allyl-1,2-dimethoxybenzene (4-Allylveratrole) .......
4-Allyl-2-methoxyphenol (Eugenol) ..................
4-Allyl-2-methoxyphenol acetate (Eugenol acetate) ..

a-Amyl cinnamic aldehyde ..................cc0uu....
Amyl cinnamic aldehyse dimethyl acetal ...............
Amyl cinnamyl alcohol .............cciviiiinnennnn...
p-Anisaldehyde ............... .00ttt
Anisylacetate .............viiinnennnennnnnnnnnnn,
Aurantiol ... ... e e
Benzaldehyde glyceryl acetal .........................
Benzophenone .................... wmm e et ae e
Benzylacetate .............oviviviiineninnnnnnnnnn.
Benzylbenzoate ...............ciiiiin
Benzylbutyrate .............cvviiiiiiiiinnnnnnniin,
Benzylcinnamate .....................coiiiniinnnn,
Benzylformate ............ccoiiiiinnn i,
Benzyl isobutyrate ................cooviiiiniininn.,
Benzyl isopentyl ether ......................coivun...
Benzylisovalerate ................covvuiinrnnnnn..
Benzyllaurate .............cooviiiiiiniiinnnnnniin.
1-(Benzyloxy)-2-methoxy-4-propenylbenzene (Benzyl

isoeugenylether) .............covviuinnnnnini.
Benzyl phenylacetate ...................co0iiiinnn..
Benzyl propionate ..................cciiiininnn,
Benzylsalicylate ............... ..o
p-tert-Butyl-a-methylhydrocinnamaldehyde ...........
N-(3-(p-tert-butylphenyl)-2-methylpropylidene) -

anthranilic acid, methylester ......................
1-tert-Butyl-3,4,5-trimethyl-2, 6-dinitrobenzene

(Musk tibetene) ........................ccoii
Carvacrol ... .. e
Cineole (Eucalyptol) ............ovvvvnrinnnnnn..
Cinnamaldehyde ..................coonnnnnnn.
Cinnamic aldehyde dimethyl acetal ....................
Cinnamyl acetate ...................c.covvvnnnnnnn.
Cinnamyl alcohol ................00vviiinein.,
Cinnamylbutyrate .....................ccovviuiniin.
Cinnamyl cinnamate ....................ccoovvvnnnn.
Cinnamylnitrile .....................ooiiiiiinnnnnn.

Coumarin ...t
Cuminylacetate ...................covvvnunnnnnn.
Cuminylformate ....................cccvirrunii..
2-4-Dibromo-6-nitro-m-cresyl methyl ether ...........
1,2-Dimethoxy-4-propenylbenzene (4-Propenylveratrol)

B.4,Dimethyl-3-cyclohexene-1 -propanal ..............

Y .4-Dimethyl-3-cyclohexene-l-propanol ..............
3,7-Dimethyl-1,6-octadien-3-yl formate ..............
3,7-Dimethyl-2,6-octadienyl phenylacetate

(Geranyl phenylacetate) ...........................

IFF.

IFF.

Glv.

Glv.

SCM, (3).

Cl.

BDS, CI, ELN, GIV, IFF, UNG.
Cl, FB.

FB.

FB.

IFF.

FB.

ELN, GIV.
BDS, FB.

Glv.

CWN, PD.

FB, MRF, TCH.
HAR, KLM, MRF, TCH.
ELN, FB.

FB.

ELN.

ELN.

GIV.

ELN.

GIV.

Glv.

ELN, GIV.
ELN, FB, IFF.
FB, HAR, TCH.
GIV.

GIV.

GIV.
GIv.
NCI, SCM.
FB.

Cl.

ELN, FB.
FB, IFF.
FB.

FB.

IFF.
ELN.
RDA.
IFF.

IFF.
GIV.

Cl.

Cl.

Cl.
Glv.
Glv.
IFF.
7-3

See footnotes at end of table.
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Section 7

Table 22—Continued

Flavor and perfume materials for which U.S. production and/or sales were reported identified by
manufacturer, 1987

Separate Manufacturers’ identification codes
Flavor and perfume materials statistics 1 (according to list in table 23)
Cyclic—Continued
Benzenoid and naphthalenoid—Continued
Dimethyl phenylethyl carbinol .................. ... 000 No IFF.
p-Ethoxybenzaldehyde ....................ccoiivvnnn No GIV.
N-(p-Ethoxycarbonylphenyl)-N’-ethyl-N'-
phenylformamidine ...............ciiiiiiiiiiiinne, No GIV.
2-Ethoxynaphthalene ...................ccciviiinnn, No GIV.
Ethylanthranilate ............... ..o, No FB.
Ethylbenzoate ............coiiiiiiiiiiiiiiiinennens No ELN.
Ethylcinnamate ............ccoiiiiiiiiniininnrenens No ELN.
Ethyl-a¢ ,B-epoxy-B-methylhydrocinnamate ........... No ELN
2-Ethylhexyl salicylate ...............ccoviiiiiinnns No FEL, HAR.
Ethyl phenylacetate .. ............coiiiiiiiniinnnnns No ELN, GiV.
Ethylsalicylate .............coiiiiiiiiiiii it No FB.
Heliotropyl acetate ............. ... iiiiiniinnenn. No IFF.
Heliotropyl acetone ............c.ciiiiiiinniinnnennn No AMB.
Hexahydro-5-methoxy-4,7-methano-1H-indene ........ No Cl.
cls-3-Hexenyl salicylate .................c.vivviinnn No BDS, GlIV, IFF.
a-Hexylcinnamaldehyde . ................covviiinnn No Cl.
Hydratropaldehyde ................ccciiiiiiinnnnnnn No GlV.
Hydratropaldehyde, dimethyl acetal ................... No GlV, IFF.
Hydrocinnamic acid . .............. ..o, No ELN.
Hydrocoumarin ............ccciiiiiiinininrinennens No ELN, GIV.
Hydroxycitronellal methyl anthranilate ................. No Glv, IFF.
4-Hydroxy-3-ethoxybenzaldehyde (Ethylvanilin) ........ No RDA.
4-Hydroxy-3-methoxybenzaldehyde (Vanilin) .......... No RAY, RDA.
4-(4-Hydroxy-3-methoxyphenyl)-2-butanone
(Vanillyacetone) .........coivviinrnnrnnrnnrnnensnns No Glv.
p-Hydroxy-phenylbutanone ................ccivivunnn No Glv.
Isoamyl phenylacetate .............. .. i No ELN.
Isobutyl phenylacetate ................... ... o0t No ELN, FB.
Isobutylquinoline ..............c.oiiiiiiiiiiiiiiie No IFF.
Isobutyl salicylate ............. ... i No FB.
Isohexeny! tetrahydrobenzaldehyde (Myrac aldehyde) ... No IFF.
Isopentylbenzoate .............ciiiiiiiiiiiiiiinn, No GIV.
Isopentyl salicylate ...............cciiiiiiiinenninn, No FB, HAR.
L 0 4T o 1= o = No SCM.
Linalyl anthranilate . ..............coiiiiiiiiinnenns No BDS, FMT.
Linalylbenzoate ...........ccovvivneinennenanannnenns No GIV.
p-Mentha-1,8-diene (Limonene) ..................... No IFF.
Methyl anthranilate ...............ccciiiiiiirnnrnnens No HPC.
o-Methoxycinnamic aldehyde ........................ No Cl.
p-Methoxybenzyl alcohol (Anisyl alcohol) .............. Yes ELN, FB, GIV.
2-Methoxynaphthalene ................cccivivivinenn, No GIV.
1-p-Methoxyphenyl penten-1-one-3 ( a-Methyl-
anisylacetone) ..............iiiiiiiiiiii i No GIV.
3-(2-Methoxyphenyl)-2-propenal .............. ...t No Cl.
2-Methoxy-4-propenylphenol (isoeugenol) ............ No Cl.
2-Methoxy-4-propenylphenol, acetate ................ No ELN.
2-Methoxy-propylphenol ..............ccviiiiniinenn No Cl.
4’'-Methylacetophenone ...............ccciiiiinnnn. No CWN.
p-Methylanisole .............c it No GIV.
Methyl anthranilate ...............c 0iiiiviinnnnnn No FB, PSG.
B-Methylbenzene propanal ...........covviiivvnennnes No Cl.
Methylbenzoate .............cciiiiiiiiiininninenn No KLM, MRF.
o-Methylbenzyl acetate (Styralyl acetate) ............ No Cl, IFF.
a-Methylcinnamaldehyde ...................ccovvvnnn No Cl, FB.
Methylcinnamate ..............c0iiiiiiinnernenns No FB.
6-Methylcoumarin .............. ... oo No GIV. 7.4

See footnotes at end of table.
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Table 22—Continued

Synthetic Organic Chemicals, 1987

Flavor and perfume materials for which U.S. production and/or sales were reported identified by

manufacturer, 1987

Flavor and perfume materials

Separate
statistics 1

Manufacturers’ identification codes
(according to list in table 23)

Cyclic—Continued

Benzenold and naphthalenoid—Continued

1,2-Methylenedioxy-4-propylene benzene )

(iso-Safrole) ...........covviiiiiiiiiiniiiennnn,
p-Methylhydrotropaldehyde ..........................
1-Methyl-isohexyl-hexahydrobenzaldehyde .............
Methyl-N-methylanthranilate .........................
a-Methyl-3,4-methylene dioxyhydrocinnamaldehyde . .
Methyl phenylacetate .................o0vvivnnn.n.
3-Methyl-5-phenyl-1-pentanol .......................
Methyl salicylate .................ccoviievnnnnn...
Octahydro-5-methoxy-4,7-methano-1H-indene,

2-carboxaldehyde ...............c.0v i,
1,1,3,3,5-Pentamethyl-4,6-dinitroindan (Moskene) .....
o-Pentylcinnamaldehyde ............................
Phenethylacetate ....................cc0vvvuvnn...
Phenethyl alcohol .................ccoiviviinnnnin,
Phenethyl formate ......................ccovuvvi..,
Phenethyl isobutyrate ......................ccoovuu..
Phenethyl isovalerate ...................c.ccvvuu.. ..
2-Phenethyl phenylacetat ............................
Phenethyl propionate ................ccouvvnvunn...
Phenethyl sallcylate ................covvvnnnnnnnn.
2-Phenoxyethyl isobutyrate ..........................
Phenylacetaldehyde ...................cc0vvveuinn...
Phenylacetaldehyde, dimethyl acetal ..................
Phenylaceticacid ....................covivuniiinn.
Phenylacetic acid, Isopentylester ....................
Q-Phenylanisole .............ccoviiiniinn i,
4-Phenyl-3-buten-2-one ...................iiiunn..
Phenylethyl benzoate ...............................
Phenylethyl tiglate .........ccoviiiiiiennnenvnnnnnn..
3-Phenyl-1-propanol (Hydrocinnamic alcohol) .........
3-Phenylpropyl acetate .............................
3-Phenylpropyl cinnamate ...........................
Piperonal (Hellotropin) .........coooivuvunneennnno...
p-Propenylanisole (Anethole) ........................
p-Propylanisol (Dihydroanethole) .....................
n-Propylidene phthalide .............................
Sweeteners, synthetic:

Aspartame ...

Cyclohexanesulfamic acid (Cyclamic acid) ..........

Cyclohexanesulfamic acid, calcium salt

(Calcium cyclamate) ...............covvunnnn.
Cyclohexanesulfamic acid, sodium salt
(Sodium cyclamate) ..........................

Saccharin (1,2-Benzisothiazolin-3-one, -1 ,1-dioxide) .

Saccharin, sodiumsalt ...........................
Tetramethyl octahydro acetophenone .................
Tetramethyl octahydro acetyl naphthalene .............
p-Tolualdehyde .................ccovuvnni,
p-Tolylacetaldehyde .................c.covvvuuvoi. ...
p-Tolylacetate ................ovvvvviunnn i,
p-Tolylisobutyrate .....................ccvuuiiii..
p-Tolyloctanoate ...............covvvvvnnnnnnnnn.,

AMB.

GIV.

GIV.

AMB.

Giv.

ELN.

IFF.

KLM, MON.

Cl.

GIV.

Cl.

FB, IFF.

FB.

ELN, IFF.
ELN, GIV, IFF.
ELN, FB.
BDS, ELN, GIV, IFF,
ELN.

Glv.

FB.

Cl, GIV.

Cl, ELN, GIV.
GIvV.

GIV.

GIV.

FB.

IFF.

FB.

FB.

ELN, GIV.
FB.

AMB.

ARZ, FB, HPC, NCI, SCM.
GIV.

FB.

NSW
ABB.

ABB.

ABB.
PSG.
PSG.
IFF.
IFF.
FB, GIV.
GIV.
ELN.
IFF.
IFF.
Glv.

ARS.

See footnotes at end of table.
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Section 7

Table 22—Continued

Flavor and perfume materials for which U.S. production and/or sales were reported identified by

manufacturer, 1987

Flavor and perfume materials

Separate
statistics !

Manufacturers’ identification codes

(according to list in table 23)

Cyclic—Continued

Benzenoid and naphthalenoid—Continued
Trimethyl benzyl dioxane .............cooivieieiennnn
Trimethylcyclohexyl salicylate ........................
All other benzenoid or naphthalenoid chemicals .........
Terpenoid, heterocyclic, and alicyclic:

4-Acetoxymethyl-4-nonene ...............coivinn.nn
Acetyl-n-butyryl (2,3-Hexanedione) .................
Acetyl cedrene (Vertoflex) .............. .o,
Acetyl isovaleryl (5-Methyl-2,3-hexanedione) .........
N-Acetyl methyl anthranilate .........................
Acetyl proplonyl (2,3-Pentanedione) .................
Allo-0CIMeNe .........ciiiiitiiiiiiiiiiiniaaeas
Allyl cyclohexyl propionate ...............ccivviiann
Amyl cyclohexyl acetate ..............coiiiiiiiiiian
Amyris acetate ............ci ittt e
B-methyl IoNONE COBUI ...\ vtiiiiiiinananannerennens
2-tert-Butylcyclohexanol ............coviiviiiiiienn
2-sec-Butylcyclohexanone .............. ..o,
o-tert-Butylcyclohexyl acetate .................. ...
p-tert-Butylcyclohexyl acetate (Verbeniax) ...........
(07 To | 1471 4TS
oa-Campholenic aldehyde .............covviiiiivnns
Canrenoate, potassium .............ccviieiintennann
I—CarvoNe . ... iii i it i i it it e e
B-Caryophyllene .............ciiiiiiiinnnenenennns
Caryophyllene oxide ............ccviiiiiniininennenns
o-Cedrene epoxide (Andrane) ...............covvnnn
Cedrenol .......oiiiii i i i i i e e
(07T | o
Cedrylacetate ...........coiiiiiiiiiiiiiiinennens
Cedrylformate ...........cciiiiiiiiiiiiininennenns
Cyclohexyl salicylate ............... .ot
Cyclopentanone ..............coiiiiiiiiiieinannnnnns
Dihydro-cyclacet ...........coiiiiiiiiiiiiiiininens
P-CYMEeNG ... ...ttt ittt
Dihydronordicyclopentadienyl acetate (Cyclacet) .......
Dihydronordicyclopentadienyl propionate

(Cyclaprop) (Verdyl propionate extra) ..............
Dihydro terpineol ...........c.cciiii it iiiiinieannn
Dimethyl cyclohexane methanol ......................
2,6-Dimethylheptan-2-ol ......... .. oiiiiiiiinnenns
Ethylfuroate .............cciiiiiiiiiiiiiiiinnnnn
4-Ethylgualacol .........cviiiiiiiiiiiiiiinnrnenens
Furfurylidene acetone ............coiiviiinvnnvnnen
Galaxolide (1,3,4,6,7,8-Hexahydro-4,6,6,7,8,8-

hexamethyl-cyclopenta- q -2-benzopyran) ...........
Guaiacwood acetate ............... ..o i
[T - 1 =T T P
2-Heptylcyclopentanone . ...........coiiiiii i
Hexadecanolide ...............coiiiiiiiniiiniienenn
2-Hexyl-2-cyclopenten-1-one .................cc0v0nn
3-Hydroxy-2-ethyl-4-pyrone (Ethylmaltol) ............
4-(4-Hydroxy-4-methyl pentyl)-3-cyclohexene-

10-carboxaldehyde (Lyral) ............ccvvvuvnvnnn
3-Hydroxy-2-methyl-4-pyrone (Maltol) ...............
4-Hydroxynonanic acid, y-lactone

(y-Nonalactone) ...........c.cciviiiiiiiiiiiiiinns
4-Hydroxyundecanoic acid, y-lactone

(y-Undecalactone) ................ccoviiiennn,

|IFF.
ARS.
IFF.

FB.

FB.

BDS.

FB.

AMB.

FB.

SCM, (3).
GIV.

IFF.

GIV.

IFF.

IFF.

GIvV.

Cl, IFF.
Cl, IFF.
FB.
SCM.
IFF.
SCM.
BDS, FB, GIV.
GIvV.
BDS, IFF.
ELN, IFF.
ELN.
BDS, ELN, IFF.
IFF.

FB.

FB.

IFF.
SCM.

Cl.

Cl.

SCM.

IFF.

GlIvV.

IFF, SCM.
STG.
AMB.

IFF.
ELN, FB.
FB.

IFF.

IFF.

FB.

PFZ.

IFF.
PFZ.

ELN.

ELN. 7-6

See footnotes at end of table.
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Table 22—Continued

Synthetic Organic Chemicals, 1987

Flavor and perfume materials for which U.S. production and/or sales were reported identified by

manufacturer, 1987

Flavor and perfume materials

Separate
statistics 1

Manufacturers’ identification codes
(according to list in table 23)

Cyclic—Continued

Terpenold, heterocyclic, and alicyclic—Continued
lonone( @~ and B-) .....coiiiiiiiiiiiiii i,

a-lonNonNe ... ... i e e e e
Isobornylacetate ..............ccoiiviiiininnnnnn..
Isobornyl methyl ether ..............................
Isobornyl proplonate .................ccoiiiininnnnn,
Isolongifolene epoxide ...............covviiinunnnn...
Isomenthone .............cooviiiiiiniiininennnn,
6-Isopropyldecalone .................cciiiiiininnnnn.
Isopulegyl acetate ..................o0vviiinnnnnnnn.
p-Mentha-1,3-diene (a-Terpinene) ..................

p-Mentha-1,4-diene (y-Terpinene) ..................
p-Mentha-6,8-dien-2-ol (Carveol) ...................
p-Mentha-6,8-dien-2-one (Carvone, Carvol) ..........
1-p-Mentha-6,8-dien-2-yl acetate (Carvyl acetate)

p-Menth-8-en-3-ol (Isopulegol) .....................
p-Menth-1-en-3-one (Piperitone) ...................
p-Menth-4-(8)-en-3-one (Pulegone) .................
1-1-p-Menthen-6-yl-1-propanone ....................
d,I-Menthol, synthetic .....................cvvvunn..
I-Menthol, synthetic ......................c..vuun..
Menthylacetate ................ccovivennnnnnnnnn,

Methylionone (ax-and B-) ........covvvvinenennn.....
Y-Methylionone .............cc0iiiiiiniinnnnn,

6-Methyl-ac-fonone ..............covvvvunnnnnnnnn.
Nopol ... e
Nopylacetate ...............cviiinnnunnnnnnnnnn,
1-Phenysal-1,2-propanidione ........................
Plnol ..o e
Plinylacetate ...................ccovvvivinnnnn,
Propyl furylacrylate ...............coiivvvnnnnnnn....
Roseoxide ...........ovviiiiniiiiiinnee i,
-Santalylacetate ...................ccoiviiniinnn.
Terpinene—o0l .. .....vuiiiiiiiii e

Terpineol (x-and B-) ........ovviinneeninnnnnnnn,
-Terpineol ........couviiiiinnnt i,

a-Terpinyl proplonate ..............ccovveiununnnnn.
3,3,5-Trimethyl cyclohexanol (m-Homomenthol) .......
Trimethyl cyclohexene carboxaldehyde ................
Trimethyl cyciohexenyl butenone .....................
1-(2,6,6-Trimethyl-2-cyclohexen-1-yl)-
1,6-heptadien-3-one (Allyl-ai-ionone) ..............
§-(2,2,3-Trimethylcyclopent-3-en-1-yl)-
3-methylpentan-2-ol ....................c0ouuuinn.
Trimethyl norborane methanol ........................
o, ¢-5-Trimethyl-5-vinyl-furfuryl alcohol and
tetrahydro-2,2,6-trimethyl-6-vinyl-3-ol ..............
Vetivenol . ... e
Vetivenyl acetate ...............coovvveeennnnnnn...
All other terpenold, heterocyclic, or alicyclic
flavor and perfume chemicals ......................

BDS, GIV, NCI.

BDS, FB, GIV, IFF.
SCM.
SCM.
ELN.
GlV.
GIV.
GIV.
GIV.
SCM.

scMm.
FB.

FB.

FB.

GIV.

GIV.

GIV.

GIV.

GIV, HAR, NCI.
HAR.

GIV.

SCM.

cl.

GIV, IFF, NCI.
BDS, FB, GIV, NCI.
BDS, GIV.

NCI.

NCI, SCM.
STG.

ScM,

SCM.

AMB.

FB.

GIV.

SCM.

RBC.

HPC, NCI, SCM.
NCI, SCM.
ELN.

ARS.

IFF.

IFF.

IFF.

GIV.
IFF.

Giv.
Glv.
BDS, ELN, FB, GlIV, IFF.

IFF, SCM.

See footnotes at end of table.
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Section 7

Table 22—Continued

Flavor and perfume materials for which U.S. production and/or sales were reported identified by

manufacturer, 1987

Separate Manufacturers’ identification codes
Flavor and perfume materials statistics ! (according to list in table 23)
Acyclic
Allyldisulfide .........cciiiiiiiiiiiiiiiiintinrsaisnaees No IFF.
Allyl.heptanoate ............ ...ttt No ELN, FB.
Allylhexanoate ..........ccviiiiniiniiiniieineienenennns Yes ELN, FB.
Ammonium isovalerate ................ .. i, No RSA.
Amyl vinyl carbinyl acetate ................coiiiiiiiin, No IFF.
Butanoic acid, 1-cyclohexylethylester ................... No Cl.
Butylbutyryllactate ..............cciiiiiiiiiiiiiiinnns No ELN.
Butyraldehyde diethyl acetal ..................covvvvnnn No FB.
Citral dimethyl acetal . ............. .0 ittt No FB, IFF.
Citronellyl acetate ............cciiiiiiiiiiiiiniinnenns Yes BDS, ELN, FB, GlV, IFF, NCI,
SCM.

Citronellylbutyrate ........... ..ottt No IFF.
Citronellyl formate ..............ciiiiiiiiiiiiiiinnns Yes BDS, ELN, GlV, IFF.
Citronellyl Isobutyrate ............ ..., No ELN.
Citronellyl propionate .............cciiiiiiiiiiiinniinnes No IFF.
Crude acetate mixture (Linalyl, neryl,

gerany acetates, main components) .................. No (3.
Decanal (Capraldehyde) ..........c.viiiiiiiniinnenes No Cl.
Decylacetate ...........ccoviiiiiiivirnnrnernnennenees No Glv.
Diethylacetal .............ciiiiiiiiiiiiiirennrnnnness No FB.
Diethyl sebacate .............ciiiiiiiiiiiinnrnnrnnen No ELN.
Diethylsuccinate ...........ccviiiniinrnrnnrnnennsnnns No ELN, MRF.
Dihexyl fumarate ............. .. i No FB.
Dihydrocarvone . .......cciiiiiiinn o nesnnesnnnns No SCM.
Dihydrolinalool ............ ... it No SCM.
Dihydromyrcenol . ........cciiiiiiiiiiiiinneinnneennnens No SCM, (3).
Dihydropentamethylindanone ...............covvvivnnn. No IFF.
Dihydroterpinyl acetate .................. ..o i No IFF.
1,1-Dimethoxy octane .............coivtiniininnnnnnns No IFF.
4-(1,1-Dimethylethyl)cyclohexanol ...................... No Cl.
2,6-Dimethyl-5-hepten-1-al .................cciiiviinnn No GlV.
Dimethyl hexanediol ............ ... ittt No (3).
2,5-Dimethyl-3-hexyne-2,5-diol ............... ..o No (2.
3,7-Dimethyl-cis-2,6-octadienal

(Citral B) (Neral) ........ciiiiniiiiniininnenninnns No SCM.
3,7-Dimethyl-trans-2,6-octadienal

(Citral A, Geranlal) .........cciiiiiiiiitrennnannnns No BDS, SCM.
3,7-Dimethyl-2,6-octadienal (Citrals A&B) ............. No NCI.
3,7-Dimethyl-2,6-octadienenitrile ....................... No Cl.
3,7-Dimethyl-2,6-octadiene oxime ...................... No Cl.
3,7-Dimethyl-cis-2,6-octadien-1-ol (Nerol) ............. No ELN, GIV, IFF, NCI, SCM.
3,7-Dimethyl-trans-2,6-octadien-1-ol (Geraniol) ......... No ELN, FEL, GIV, IFF, NCI, SCM.
3,7-Dimethyl-1,6-octadien-3-ol (Linalool)

(Linalyl @alcohol) . ...vviiiiii ittt iiiiiinninnenennss No ELN, IFF, NCI, SCM.
3,7-Dimethyl-cis-2,6-octadienol, acetate

(Nerylacetate) ..........cciiiiiiiii it iinnnnnnenes Yes ELN, GIV, IFF, SCM.
3,7-Dimethyl-1,6-octadien-3-ol, acetate

(Linalyl acetate) ............oiiiiiniinnnnnnennnnnns No FB, GIV, NCI, SCM.
3,7-Dimethyl-1,6-octadien-3-yl isobutyrate

(Linalyl isobutyrate) ............. .. No GIV.
3,7-Dimethyl-1,6-octadien-3-yl propionate

(Linalyl propionate) .............cciitiiininnnnnnnnnnn. No GlV.
Dimethyloctanal ..............ccciiiiiiinrnernnnnennnns No Glv, SCM.
3,7-Dimethyloctanol-1 (Tetrahydogeraniol) .............. Yes GlV, IFF, NCI, SCM.
3,7-Dimethyl-3-octanol ...............ccciiiiininnn, No FB, SCM.
Dimethyloctanyl acetate ..................ceivinennnn No Glv, IFF.
3,7-Dimethyl-6-octen-1-al (Citronellal) ................. No Glv, SCM.
3,7-Dimethy-6-octenenitrile .. ..............ccoivvienn.. No Cl.
3,7-Dimethyl-6-octen-1-ol (Citronellol) ................. Yes ELN, FB, GlIV, NCI, SCM.
3,7-Dimethyl-7-octenol 70%, 6-octenol isomer 30% ...... No GlIV.
Dimethyl succinate . ..............ciiiiiiiiiinnnnneens No FB.

7-8

See footnotes at end of table.
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Synthetic Organic Chemicals, 1987

Table 22—Continued

Flavor and perfume materials for which U.S. production and/or sales were reported identified by
manufacturer, 1987

Separate Manufacturers’ identification codes
Flavor and perfume materials statistics ! (according to list in table 23)
Acyclic—Continued
Dodecanenitrile ...............ccciiiiiiiiiiiiiii., No IFF.
Ethylbutyrate ............. .o ittt No FB, HPC, NW.
Ethylcaprate ..........c.iiiiiiiiiiiiniienenenenenens No FB.
Ethyl formate .......... ...ttt innnnns No FB.
Ethyl heptanoate ...............cciiiiiiiiniininnrnnnn. No ELN, FEL.
Ethyl hexanoate ...............cciiiiiiiiiiinennnnn.. Yes ELN, FB, NW.
Ethylisovalerate ................cciiiiiiiiiiiiininnn, No ELN, FB.
Ethyllaurate ...........c.ciiiiiiiiiniiiiiiininnennsn No ELN, FB.
Ethyl-2-methyl butyrate ......................civvnn. No FB, HPC, SCM.
Ethyl-2 methyl pentanoate ..................ccvvvnnvn.. No HPC.
Ethylmyristate .......... ... o0ttt No ELN.
Ethyloctanoate ..............ccviiiiiiininiiinennennns No FB.
Ethyloxyhydrate ...............cciiiiiiiininininnnn. No FB.
Ethylpropionate ............coviiiiniiiiiiiiinnnnnnss Yes FB, MRF, NW.
Ethyl trimethyl cyclopentenyl buterol ..................... No IFF.
Ethylvalerate ..............ccviiiiiiiiiniiiinnennn, No ELN.
4-Formyl-4-nonene . ..........covviiiiinnennenennennnns No FB.
Geranyl acetate ...........cciiiiiinniiinennnennnnnnens Yes BDS, ClI, ELN, FB, FEL, GIV, HPC,
FF, NCI, NW, SCM.

Geranylbutyrate ...........coiiiiiiirninininnnnnenans No ELN, GIV.
Geranylcrotonate ..............ccivviiiiiininnnnennnns No FB.
Geranyl ethylether ..................cciiiiiininnin... No IFF.
Geranylformate .............coiiiiiiiiininirnnennns Yes BDS, ELN, GIV.
Geranylisobutyrate ................coiiiiiiiinennnnn.. No FB, IFF.
Geranylisovalerate ..............ccviiiiiiininnnnnnnn. No FB.
Geranyl nitrile (Citralva) ............cciiiiiiininnnn.n. No IFF.
Geranyl proplonate ............ccoiiiiiiiinennennennn. No FB.
Geranyltiglate .............cciiiiiiiiiiniiiiiinn, No FB.
Heptylacetate .............ccciiiiiiniiiiiiinennnnnn. No FB.
Heptylbutyrate ..........coiiiiiiiiii it iiinennnnns No SCM.
N-Hexanal ........c..c.iiiiiiiiiiii it i i, No - Cl
2-Hexenal ... e e e No FB, GIV.
2-HeXenol ... ...t i i e e e No FB.
cis-3-Hexen-1-ylacetate ................ccvvvinnnnn.. Yes BDS, GV, IFF.
cis-3-Hexenyl butyrate ...............ccoviiiinninnnn.. No IFF.
cis-3-Hexenyl methyl carbonate ........................ No IFF.
cis-3-Hexenyl tiglate ..........covviiiinininrnnnnnnnnn. No BDS.
Hexoxyacetaldehyde dimethyl acetal .................... No FB.
Hexylacetate ...........c.ciiiiin i iinnennnnnn, No FB.
Hexyl caproate ...........cciviiiiiiiniinnennnennnenn. No FB.
Hydroxycitronellol . ..............ciiiiiiiiiininnnn, No SCM.
7-Hydroxy-3,7-dimethyl-1-octanal

(Hydroxycitronellal) ............ccoiiiiniinnnnnnnn. Yes GlV, IFF, SCM.
7-Hydroxy-3,7-dimethyl octanal, dimethyl acetal

(Hydroxycitronellal, dimethyl acetal) ................... No GIV.
Isoamyl caproate ............coiviiiiiiininiinninenn., No FB.
Isoamyl caprylate ...........ccoiiiiiiiii i i e No FB.
Isoamyl propionate ............c.ovviiiiiiniiiiie e, No FB.
Isobutylacetate ..............coviiiiiiiniiinennnn, No GIV.
Isobutyl-2-butenoate .................ciiiiiiiii . No AMB.
Isobutylbutyrate ................ ... i, No FB.
Isononylacetate ............ccviiiiiniiineiininennnn, No IFF.
Isopentyl acetate (lsoamylacetate) .................... No ELN, FB, NW.
Isopentyl butyrate ............... ..o, Yes FB, GIV, NW.,
Isopentyl formate .............. ...ttt No ELN, FB.
Isopentyl isovalerate ..............ccoviiiiniininnnnn, No ELN, FB, HPC.
Lauraldehyde .............cciiiiiiniiniie e, No GlvV, SCM.
3-Methy butanol .............. ..ottt No FB.

7 e}

See footnotes at end of table.
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Section 7

Table 22—Continued |

Flavor and perfume materials for which U.S. production and/or sales were reported identified by
manufacturer, 1987

Separate Manufacturers’ identification codes

Flavor and perfume materials statistics 1 (according to list in table 23)
Acyclic—Continued
3-Methyl-2-butenyl acetate .................covvviuvnnn No IFF.
3-Methyl butyl acetate .....................civiiiuinnn No FB.
3-Methyl butylbutyrate ......................ccviiinn. No FB.
Methyl butynol ............cciiitiitiiiiiiiintnnnnanns No (?).
2-Methyldecanal ............. ...ttt No IFF.
2-Methylene undecanal .................cc0ivviennenn. No Cl.
Methyl isobutyrate ..............cccvtiiiiiinnnnennennn. No HPC.
Methyl Isovalerate .................c iiiiviiiinieninn, No FB.
Methyl-2-methyl butyrate ...................covivvnnn.. No SCM.
3-Methyi-2-[and 3]nonene nitrile ....................... No GlV.
Methylol methyl hexyl ketone .................ccivvnunn. No Glv.
Methyl pentynol . ...... ..ottt ittt No ).
Methyl propionate .............. ...ttt No FB.
Methyl thiobutyrate ............. ... ittt No STG.
2-Methylundecanal ...............cciiiiiiiniinenennns No Cl, GIV.
Myrcenylacetate ............... ... ittt No IFF.
Myristaldehyde ..............ciiiiiiiiiii ittt No GIV.
Nonanal .........0iiiiiiiiiiiiiiiiiierneenenenennnns No Cl.
1,3-Nonanediol acetate ....................ccvviinn, No ELN, GlIV, IFF.
[ 71 £ 7= 5 T No IFF.
Ocimenyl acetate ..........coiviiiiiiiinnnnnennnnenns No IFF.
Octanal ... it i i i i i i i et e No Cl.
3-Octanone (Ethyl amylketone) ....................... No GlV.
N-Octylacetate ..........cooiviiivi i iiniiinnnnnnnns No FB.
Octylformate .........coiiiiiniii it ittt e No FB.
Octylisobutyrate ..............ciiiiiiiiiiiiiiinnenn, No FB.
Octylisovalerate .............ccciviiiiiininenennnenens No GlV.
Pseudo linalyl acetate (Neobergamate) ................. No IFF.
Rhodinol . ... i i i i i i e e e e No Glv, IFF.
Rhodinyl acetate ..............cciiiiiiii ittt No IFF.
Tepylacetate .........c.ccoiiiiin i iiiniiinennneenn, No ELN.
Tetrahydro-allocimerol (50/50 mixture of tetrahydro-

linalool and tetrahydro-myrecenol) .................... No (2).
Tetralol ............ccciviiiiinn.t. Creeeaeaas e No SCM.
Trimethyl-cyclododeca-trienyl ethanone ................. No IFF.
3,5,6-Trimethylhexanal ................ccciiiiivvnnnn.. No IFF.
Undecanal ............ciiiiiiniiiin ittt No Cl, GIV.
9-Undecenal ..........cciiiiiiiiiiiii ittt No GIV.
All other acyclic flavor and perfume materials ............ No FB, IFF, (?).

! Chemicals for which separate statistics are reported in this section are indicated by “Yes.” Chemicals for which
data are accepted in confidence and may not be published are indicated by “No."
2 The manufacturer did not consent to his identification with the designated product.

Source: Compiled from data received in response to questionnaires of the U.S. International Trade Commission.
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Table 23

Synthetic Organic Chemicals, 1987

Flavor and perfume materials: Directory of manufacturers, alphabetical by code, 1987

Code Name of company Code Name of company

ABB ...... Abbott Laboratories NCl....... Union Camp Corp., Terpene and
AMB ...... American Bio-Synthetics Corp. Aromatics Div.

ARS ...... Arsynco, Inc. NSW ...... Nutrasweet Co.

ARZ ...... Arizona Chemical Co. NW ....... Northwestern Chemical Co.

BDS ...... Biddle Sawyer Corp. PD ....... Parke-Davis, Div. of Warner-Lambert
Cl........ Firmenich, Inc. Co.

CWN...... Upjohn Co., Fine Chemical Div. PFZ ...... Pfizer, Inc.

ELN ...... Elan Chemical Co.

FB ....... Fritzsche Dodge & Olcott, Inc. :i$ .... ;MrCR:::;IZ'{it’Ie:CGVOUPv ne

FEL ...... Felton International, Ine. "0 ’ '

FMT ...... Fairmount Chemical Co., Inc. icodiRtIE Artel Chemical Corp.

GIV....... Givaudan Corp. RSA ...... RSA Corp.

HAR ...... Haarmann & Reimer Corp. RDA ...... Rhone-Poulenc, Inc.

HPC ...... Hercules, Inc. SCM ...... SCM Gilidco Organics

IFF ....... International Flavors & Fragrances, Inc. STG ...... McCormick & Co., Inc.

KM ...... Kalama Chemical, Inc. McCormick-Stange Div.
MON...... Monsanto Co. TCH ...... Quantum Chemical Corp., Emery Div.
MRF ...... Morflex Chemical Co., Inc. UNG ...... Ungerer & Co.

Note.—Complete names, telephone numbers, and addresses of the above reporting companies are listed in app. A.
Source: Compiled from data recelved in response to questionnaires of the U.S. International Trade Commission.
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Section 8

Plastics and Resin Materials

Plastics and resin materials are high molecular
weight polymers which, at some stage in their
manufacture, exist in such physical condition that
they can be shaped or otherwise processed by the
application of heat and pressure. The terms
“plastics,” “resin,” and “polymers,” can be (and
often are) used interchangeably by the trade.
Depending on the chemical composition,
manufacturing process, or intended use, the
commercial products may contain plasticizers,
fillers, extenders, stabilizers, coloring agents, or
other additives. There are about 40 to 50 basic
plastics and resins which are available
commercially. These basic materials are available
in literally thousands of individual compounds
each with its distinct properties depending on the
molecular weight of the resin and the types and
amounts of the additives present. Plastics
materials may be molded, cast, or extruded into
semifinished or finished solid forms. Resin
materials may be in the form of solutions, pastes,
or emulsions for applications such as protective
coatings, adhesives, or paper and textile
treatment.

Statistics on U.S. production and sales of
synthetic plastics and resin materials for 1987 are
given in table 24. U.S. production of plastics and
resin materials in 1987 totaled 59,481 million
pounds, or 13.4 percent more than the 52,447
million pounds produced in 1986. From
1983-87, the production of plastics and resin
materials increased steadily from 44,281 million
pounds in 1983 to 59,481 million pounds in 1987,
or at an average, annual rate of growth of
7.7 percent (see-figure 9). Sales in 1987 totaled
51,170 million pounds, valued at $26,066 million,

Figure 9

Plastics and resin materials: U.S. production, 1983-87

Billions
of pounds

Synthetic Organic Chemicals, 1987

compared with 45,144 million pounds, valued at
$20,355 million, in 1986.

Thermosetting materials are those which
harden with a change in composition in the final
treatment so that in their final state as finished
articles they are substantially infusible and
insoluble; that is, they cannot again be softened
by heat or solvents. U.S. production of
thermosetting materials totaled 8,923 million
pounds in 1987, compared with 8,349 million
pounds in 1986. Production of the most
important products in 1987 included phenolic
(1,697 million pounds), amino (urea and
melamine) resins (2,214 million pounds),
polyester resins, unsaturated (1,344 million
pounds), and alkyd resins (752 million pounds).

Thermoplastic materials are those which in
their final state as finished articles can be
repeatedly softened by heat and hardened by a
decrease in temperature. U.S. production of
thermoplastic materials totaled 50,558 million
pounds in 1987 (or 85.0 percent of the total
plastics and resin materials output for 1987),
compared with 44,098 million pounds in 1986.
Production of the most important products in
1987 included polyethylene (17,899 million
pounds), polypropylene (6,977 million pounds),
vinyl resins (9,931 million pounds), and styrene
type materials (8,283 million pounds). In 1987,
production of saturated polyester resins reached
2,634 million pounds (polyethylene terephthalate
alone reached 1,898 million pounds). Production
of engineering plastics, in the aggregate,
amounted to 1,494 million pounds in 1987.

Table 25 lists the products reported in this
section and indicates the manufacturer(s) of each
by code. These codes are identified by company
name in table 26.

Edward J. Taylor
202-252-1362

60

50

40 -

30 %

1983 1984 1985

1986 1987 8-1

Source: Compiled from data recelved in response to questionnaires of the U.S. International Trade Commission.
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Section 8

Table 24

Plastics and resin materials: U.S. Production and sales, 1987

Average
Sales Unit
Plastics and resin materials Production Quantity Value value'
1,000 1,000 1,000 Per
pounds pounds dollars pound
dry basis? dry basis?
Grandtotal .................ccivunnn 59,480,710 51,170,043 26,066,138 $0.51
Thermosetting resins
Total ...t e 8,922,625 7,180,536 3,763,075 .52
Alkyd resins, total ........................ 752,252 502,048 298,862 .60
Phthalic anhydride type .................. 632,788 435,708 245,154 .56
Polybasic acidtype ..................... 35,486 19,470 16,472 .85
Styrenated-alkyds or copolymer alkyds .... 17,003 8,322 6,583 .79
Vinyl toluene alkyds ..............covuun. 28,129 28,712 21,311 .74
All other alkydresins .................... 38,846 9,836 9,342 .95
Dicyandiamide resins (an amino resin) ....... 2,534 2,245 2,763 1.28
Epoxy resins:3 4
Unmodified ......................ovuee. 514,598 353,678 391,396 1.11
Advanced .............cciiiiiiiiiia, (323,718) (183,108) (277,909) (1.52)
Furfuryl typeresins ....................... 19,234 19,428 13,667 .70
Glyoxal-formaldehyde resins ............... 20,096 15,616 13,879 .89
Melamine-formaldehyde resins (an
aminoresin) .............. . 0., 250,314 219,134 189,388 .86
Phenolic and other tar acid resins ........... 1,697,074 1,223,894 627,238 .51
Polyester resins, unsaturated® .............. 1,343,796 1,264,720 793,208 .63
Polyether and polyester polyols for
urethanes® ......................cuus. 1,974,645 1,593,065 830,149 .52
Polyurethane elastomers and plastics
products, total ..................c.0u... 227,482 142,983 214,722 1.50
Elastomers? .................ccivviinn.. 75,224 62,357 118,473 1.90
Plastics ............cciiiiiiiiins, 152,258 80,626 96,249 1.19
Urea-formaldehyde resins (an amino resin) 1,963,759 1,714,932 235,606 .14
All other thermosettingresins®.............. 166,841 128,793 152,197 1.18
Thermoplastic resins
Total ... e 50,558,085 43,989,507 22,303,063 .51
Acrylicresins, total® ...................... 1,547,486 1,124,373 1,319,396 1.17
Butyl acrylate-ethyl acrylate copolymers
resins ....... . i i i e 84,400 72,266 60,075 .83
Homopolymer resins, except PMMA, of
acrylic or methacrylic acid esters ....... 107,979 21,591 19,303 .89
Polymethyl methacrylate (PMMA) resins ... 596,588 383,022 395,209 1.03
Thermosetting acrylicresins .............. 81,822 30,842 28,176 .93
All other acrylicresins ................... 676,697 616,652 816,633 1.32
Engineering plastics " ..................... 1,493,630 1,253,689 1,983,840 1.58
Petroleum hydrocarbons resins ............. 347,758 312,179 161,698 .49
Polyamide resins, total .................... 633,573 570,887 811,432 1.42
Nylon type® V' ... ... ...... ..., 585,376 522,482 769,926 ) 1.47
Non-nylontype ..................ovuvn.. 48,197 48,405 41,506 .86

See footnotes at end of table.

8-2



Synthetic Organic Chemicals, 1987

Table 24
Plastics and resin materials: U.S. Production and sales, 1987

Average
Sales Unit
Plastics and resin materials Production Quantity Value value!
1,000 1,000 1,000 Per
pounds pounds dollars pound
dry basis? dry basis?
Thermoplastics resins—Continued
Polyester resins, saturated, total® 2 ,,.,.... 2,633,804 1,667,427 1,428,895 $0.86
Polyethylene terephthalate (PET) ......... 1,897,698 1,205,963 899,438 .75
All other saturated polyesters, including
Poly-butylene terephthalate,
(PBT)resins .........cccvvivvvnvnnnn. 736,106 461,464 529,457 1.15
Polyethylene resins, total .................. 17,899,476 16,972,387 5,805,831 .34
Ethylene-vinyl acetate and other copolymer
resins .........iiiiiiiii i, 524,841 463,891 225,803 .49
Specific gravity 0.940 and below™ ......... 9,467,960 8,606,631 2,970,976 .35
Specific gravity over 0.940 ............... 7,906,675 7,901,865 2,609,052 .33
Polypropyleneresins ...................... 6,977,334 5,644,015 2,158,717 .38
Polyterpeneresins ........................ 38,538 38,669 31,321 .81
Rosin modifications, total .................. 317,127 303,761 160,716 .53
Modified rosin (unesterified) .............. 150,111 140,571 51,038 .36
Modified rosinesters .................... 129,743 125,508 86,913 .69
Rosin esters, unmodified (Ester gums) .... 37,273 37,682 22,765 .60
Styrene plastics materials, total ............ 8,282,766 7,231,415 4,265,655 .59

Acrylonitrile-butadiene-styrene terpolymer

(ABS)resins ...............civvuinn. 1,260,608 1,243,086 983,772 .79
Methyl methacrylate-butadiene-styrene

(MBS) resins and certain other styrene-

type plastics materials ................ 93,330 78,152 82,991 1.06
Polystyrene homopolymers, total .......... 5,596,943 4,689,544 2,353,121 .50
Expandable polystyrene beads .......... 553,198 553,142 332,831 .60
Rubber modified polystyrene ............ 1,866,714 1,818,712 921,865 .51
Straight polystyrene ................... 3,177,031 2,317,690 1,098,425 .47
Styrene-acrylonitrile copolymer (SAN)
resins ........ ... i, 208,671 109,124 69,806 .64
Sytrene latexes, total ................... 733,601 732,739 415,428 .57
Styrene-butadiene latexes ............. 517,280 509,089 287,879 .57
All other styrene latexes ............... 216,321 223,650 127,549 .57
All other styrene plastics materials'™ . ...... 389,613 378,770 360,537 .95
Vinyl resins, total'® ....................... 9,930,691 8,580,486 3,594,987 .42
Polyvinyl acetate'® ...................... 704,578 560,343 314,117 .56
Polyvinyl chloride and copolymers ......... 8,337,765 7,225,196 2,799,030 . .39
Polyvinylidene chloride resins, latex type ... 20,738 17,762 15,918 .90
Vinyl acetate-acrylate copolymers ........ 436,114 409,040 160,452 .39
All other vinyl and vinylidene resins'? ....... 431,496 368,145 305,470 .83
All other thermoplastic resins™® ............. 455,902 290,219 595,575 2.05

' Calculated from unrounded figures.

2 Dry welght basls unless otherwise specified. Dry weight basis is the total weight of the materials including resin
and coloring agents, extenders, fillers, plasticizers, and other additives, but excluding water and other liquid diluents
unless they are an integral part of the materials.

% Includes reactive diluents which are an integral part of the resin. Excludes the weight of hardeners sold in
association with the resin as part of a two-component system. )

4 Data shown for advanced epoxy resins are that part of the unmodified epoxy resins which is further processed;
therefore, the total in parentheses are not included in the grand total.

5 Polyester resins are unsaturated alkyd resins, later to be copolymerized with a monomer (Such as styrene or 8-3
methyl methacrylate), and polyallyl resins (such as diallyl phthalate and diglycol carbonate). Data are on an “as
sold” basls, including monomer if part of the resin system.
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Section 8

Footnotes for table 24—Continued

¢ |n addition to the polyols, the other principal starting materials used in the production of urethane products are the
Isocyanic acid derivatives, mainly the 80/20 mixture of toluene-2,4- and 2,6-diisocyanate.

Statistics for the isocyanic acid derivatives are reported In the “Cyclic Intermediates” section of the Synthetic
Organic Chemicals report.

7 The data on urethane elastomers are believed to be not fully representative of the total urethane market in view of
the very large number of urethane elastomer producers. The commission has begun reporting statistics for urethane
elastomers in two sections, section VIil, plastics and resin materials, and section X, elastomers (synthetic rubber).
Henceforth those polyurethane products classified as “thermoplastic” urethane elastomers will be reported in SOC
section X; all other urethane elastomers will remain in SOC section VIil.

¢ Includes acetone-formaldehyde resins, polybutadiene resins, silicone resins, thiourea réesins, and certain other
thermosetting resins.

® Does not include production or sales for fiber use.

19 Engineering plastics: Includes acetal, polycarbonate, polyimide and amide-imide polymers, polyphenylene oxide,
polyphenylene sulfide and polysulfone. Engineering plastics are defined in Whittington’s Dictionary of Plastics, as “All
plastics, with or without fillers or reinforcements, which have mechanical, chemical and thermal properties suitable
for use in construction, machine components and chemical processing equipment.” The above list of plastics (all of
which are thermoplastic) was selected from a larger group in this source. Certain other plastics named in
Whittington’s Dictionary as engineering plastics, such as ABS resins, acrylic resins, and nylon resins, are not included
in the above list as they are published separately.

11 Statistics for nylon 6 and nylon 6/6 which are used in plastics applications (e.g., molding, etc.) are included here.
12 Statistics are included here for polyethylene terephthalate used in plastics applications (e.g., molding, etc.)
Statistics also are included here for production only when the starting materials are converted directly to a finished
product(i.e., “in situ” production); polyester film and tape are examples of such a conversion.

3 Combines conventional low density polyethylene (LDPE) resins with linear low density polyethylene (LLDPE) resins,
because several of the leading producers of LLDPE still continue to aggregate these data with that of LDPE. See
table 2 for a listing of those firms that reported production and/or sales data for LLDPE resins separately to the
Commission in 1987.

4 Includes data for -methyl styrene polymers, styrene-allyl alcohol copolymer resins, styrene-divinylbenzene
copolymer resins, styrene-maleic anhydride copolymers resins and styrene-methyl methacrylate copolymers resins.
s Data are on the basis of dry resin content, excluding the welght of plasticizers, extenders, fillers coloring agents,
stabilizers, or impact modifiers, unless otherwise noted.

¢ Data for polyvinyl acetate produced and sold in latex form includes the weight of any protective colloids which are
used as emulsion stabilizers and form an integral part of the resin system. Production and sales do not include
polyvinyl acetate used as a reactive intermediate for polyvinyl alcohol or other vinyl resins.

7 :ncludes polyvinyl alcohol, polyvinyl butyral, polyvinyl formal, polyvinylidene chioride (solid type), and other vinyl
resins.

® Includes cellulose plastics, coumarone-indene resins, fluorocarbon resins, phenoxy resins, polybutylene type
resins, polyphenyl aromatic ester resins, and certain other thermoplastic materials.

Note.—Data reported to the U.S. International Trade Commission do not necessarily coincide with that reported to
the Soclety of the Plastics Industry (SPI) because of differences in both the reporting instructions and in the
coverage of certain resins.

Source: Compiled from data received in response to questionnaires of the U.S International Trade Commission.
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Table 25

Synthetic Organic Chemicals, 1987

Plastics and resin materials for which U.S. production and/or sales were either reported or estimated,

identified by manufacturer, 1987

Separate
Plastics and resin materials statistics !

Manufacturers’ identification codes
(according to list in table 26)

Thermosetting resins

Acetone-formaldehyde resins .......................... No
Alkyd resins:
Acrylate alkyd copolymerresins ................. cooor. No

Alkoyl phenol ...ttt ittt No
Phthalic anhydride type alkydresins ................... Yes

Polybasic acid type alkydresins ...................... Yes

Styrenated-alkyds, or copolymer alkyds ............... Yes
Vinyl toluene alkyds . ...........c..coiiviviiinrnnnnnns Yes

Alkyd copolymers, allother .................ccvvuvun. Yes

Amino resins:
Melamine-formaldehyde resins ....................... Yes

Thiourea-formaldehyde resins ........................ No
Urea-formaldehyderesins ..................ccivvn. Yes

Dicyandiamide resins ..............cciiiiviiinnnnn.. Yes

Epoxy resins:
Epoxy, resinsadvanced ................coviiurinnn.. Yes

Epoxy, resins unmodified ................ ..., Yes
Furfuryl typeresins ................... e e Yes
Glyoxal-formaldehyde resins ................ccvvvunn... Yes

Phenolic and other tar acidresins ....................... Yes

ACY, FJI, FLH, GP.

DRR, FJI, FRE, MNP, OBC, PPG,
SW.

(2).

ACO, ACY, ASH, AZs, BAL, BLC,
BRU, CCC, CEl, CGL, CJO,
CPV, DRC, DSO, DUP, EW,
FOC, FRE, GEI, GLD,GRG,
GRYV, HAN, ICF, IOV, JOB, JSC,
KMP, LIC, MCC, MNP, NCP,
NTL, OBC, PER, PPG, PRT,
QCP, RCI, REL, REZ, SDH,
SRY, SW, TNA, UNO, (3), (?).

ACY, CJO, CPV, DSO, FOC, GEl,
GLD, HAN, ICF, IOV, JOB,
MCC, NTL, PPG, RCI, REL,
SCN, sW, (2).

BLC, CJO, CPV, DSO, EW, FRE,
GEl, GLD, HAN, JOB, MNP,
MRT, NTL, REL, RUO, SW.

BLC, CGL, CJO, FJI, FRE, GEl,
GLD, GRV, JOB, MCC, MNP,
PRT, REL, SW.

CGL, GEI, MCC, MNP, PPG, SW,
(®.(2).

ACY, AUX, BOR, CBD, CGL, CPV,
DGO, DRC, GP, GRG, HCL,
JSC, MNP, MON, PLS, PMC,
PPG, PPL, PST, RCI, REL, REZ,
SQA, UTC, WPG, WRD.

CMP.

ACR, ACY, AUX, BOR, CBD, CGL,
CMP, CPV, DAN, DSO, GAF,
GP, GRV, JSC, MMM, MNP,
MON, PKI, PMC, PST, REL,
REZ, SAC, SOR, SQA, VAL,
WPG.

CMP, CMS, ECC, JSC, S, SNW,
STC, WPG.

CGL, CGY, CJO, CNI, CPV, DOW,
DSO, DUP, EW, GE, GLD, GRG,
GRV, HAN, HXL, ICF, MCC,
MID, MNP, MRT, OCF, PPG,
RCI, REZ, SCN, SMO.

AGI, ASH, AZS, CGY,CLU, DOwW,
PRT, RCI, REZ, SHC, VCC, (?).

ACR, CEIl, CLU, DRR, HVG, NCP,
UNO, WRD.

AUX, CMP, HCL, RBI, RTC, SQA,
VAL, WPG.

ABS, ACR, ADC, ASH, BME, BOR,
BSC, BTL, BUC, CBD, CEl,
CLU, CPV, DRR, DSO, EW, GE,
GEIl, GP, HCL,HER, HKD, HPC,
HVG, ICF, IRI, KPT, LIl, MCA,
MID, MMM, NCI, NCP, NTC,
NTL, OCF, PKI, PLS, PPL, PSG,
PSL, RAB, RCI, RH, RSN, SPL,
SW, UCC, UNO, USR, VsV,
WCA, WRD, (3), (3). 8-5

See footnotes at end of table.
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Section 8

Table 25—Continued

Plastics and resin materials for which U.S. production and/or sales were either reported oriestimated,

identified by manufacturer, 1987

Plastics and resin materials

Separate
statistics !

Manufacturers’ identification codes
(according to list in table 26)

Thermosetting resins—Continued

Polybutadieneresins ................iiiiiiiiiininnn,
Polyester resins, unsaturated, and allyl resins: ..........
Allylresins ........coiiiiiiii it
Diallyl isophthalate ................cccvvviiiieivnnn..
Polyester resins, unsaturated .......................

Polyether and polyester polyols for urethanes ............

Polyurethane elastomer and plastic products:

Polyurethane elastomers ...........................

Polyurethaneresins .................ccvviiiienn...

Silicone resins

All other thermosettingresins, ........................

Thermoplastic resins

Acrylic resins: ... e e

Copolymer resins of acrylic and/or methacrylic acid
resins:

Butyl acrylate-ethyl acrylate copolymer resins .......

Butyl methacrylate-ethyl methylacrylate copolymer

PeSINS ..ot i i e e e

2-Ethylhexyl acrylate-methy acrylate copolymer

PeSINS ..t i i e e e e

Lauryl methacrylate-stearyl methacrylate copolymer

PESINS . ittt i i e e et

Other copolymer resins of acrylic and/or methacrylic

acidesters .........coiviii it i e

Homopolymer resins of acrylic and/or methacrylic
acid resins:
Homopolymer resins of acrylic or methacrylic

acid esters, except PMMA . .....................

Polymethyl methacrylate (PMMA) ..................

Thermosetting acrylateresins ........................

No

CCS, CNI, CRS, LC, SCN.

FMC, GEI, MCC.

CMS, FMC, GEI.

ACS, ACY, ADC, APH, ART, ASH,
AZS, CGL, CPV, DSO, EW, FJI,
FRE, GEIl, GLD, GRG, ICF, ICI,
IPC, KPT, LIl, MCC, MRT, OCF,
PPG, PPL, RCI, SIC, SLC, SW.

ACR, ARK, BAS, BMC, BPT, CHC,
CJO, CXI, DOW, DSO, FRE,
GRG, ICF, ICI, JOB, MCC, MOB,
MRT, NCP, NTL, OCF, OMC,
PPG, RCI, RUO, TX, UCC, UNO,
WM, WTC.

ACY, ADC, ARO, BPT, CAS, CGY,
CNI, DCC, DNS, EPI, GLC, GRD,
ICF, INP, MRT, PLN, PPG, PRC,
QUN, RUO, SBG, SLC, SMO.

ARO, CGL, DSO, DUP, EW, FRE,
GEl, GLD, HXL, HYC, INP, LC,
MCC, MID, MMC, OMC, PEL,
RBI, RCI, SCN, SIF, SLC, SW.

CJO, DCC, MCC, PEL, SPD.

ACY, BAS, FRE, GLD, MCC, MID,
MIL, REL, UCC, WLN, (3).

BFG, DRB, DSO, FLH, ICI, RH,
UOoC, VAL.

uocC.
DSO, RH, UOC, VAL.
IClL.

ACO, AZs, BPT, CHP, CPV, DRB,
DRC, DSO, GAF, GLD, ICF, ICl,
JNS, JSC, KMP, MON, NSC,
OBC, PPG, PRA, PYI, RH, SCP,
SW, SYT, UCC, VAL, (3).

CPV, CYR, GRYV, ICF, ICl, PYI,
RH, SAR, SW, UOC, (?).

ART, CTP, CYR, DUP, ICF, ICI,
JOB, JSC, MRT, PKL, PTC, RH,
SAR, SQA.

ACY, CPV, DSO, DUP, FRE, GRV,
HAN, ICF, LIC, MID, MNP, PRA,
REZ, SM, sSw.

See footnotes at end of table.
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Table 25—Continued

Synthetic Organic Chemicals, 1987

Plastics and resin materials for which U.S. production and/or sales were either reported or estimated,

Identified by manufacturer, 1987

Separate Manufacturers’ Iidentification codes
Plastics and resin materials statistics 1 (according to list in table 26)
Thermoplastic resins—Continued
Cellulose plastics and resins:
Cellulose acetate . ..............coiiviiiiininnnnnn. No EKT.
Cellulose acetate butyrate .................covvvunnn. No EKT.
Cellulose acetate propionate ..................ccvvn... No EKT.
Ethylcellulose ...........cciiiiiiiiiininrninennnnn, No (3).
Coumarone-indene resins ............cvvviiineiuneenn.. No CPU, EKX.
Engineering plastics: ...........cciiiiiiiiiiniinnnn., Yes
Acetalresins ...........ccoiiiiiiiiiiii i, No CPU, DUP, HCL, MCC, PRT, RAS,
REL.
Polycarbonateresins ................covviiiiinnnnn. No DOW, GE, GEP, MCC, MOB, SNW.
Polyimides and amide-imide polymers ................. No AMO, DUP, EW, GE, GRG, PDI.
Polyphenylene oxide typeresins ...................... No GE, GEP.
Polyphenylene sulfideresins . ......................... No PLC.
Fluorocarbon resins:
Polytetrafluoroethylene (PTFE) .............ovvuvvvn.n. No AUS, DUP, ICI.
Polyvinylidene fluorideresin .......................... No PAS.
All other fluorocarbonresins ......................... No DUP.
Petroleum hydrocarbonresins ....................cc..... Yes CFX, CXlI, ENJ, GYR, HPC, ICF,
Lil, NEV, RCI, (?).
Phenoxy resin (other than for coating and
adhesives) ..........ciiiiiii i i e No NEV, UCC.
Polyamide resins:
Non-nylon type, polyamideresins ..................... Yes COO, EFH, GP, HCL, HYA, LI,
PAC, S, SCP, SQA, TNA, USM.
Nylon type, polyamideresins ......................... Yes ACS, AGI, BCM, CTR, DGO, DUP,
GRG, HCL, MON, NCI, RSN,
SCP, USM.
Polybutylene typeresins ...............ccoviiiiniinnnn.. No ENJ, SHC.
Polyester resins, saturated:
Polybutylene terephthalate (PBT) ..................... No AGl, GE, GEP, HCL, ICF, MOB,
USM.
Polyethylene terephthalate (PET) ..................... Yes AGI, DUP, EK, EKT, GEIl, GEP,
GYR, HCL, ICI, MOB, USM.
All other polyester resins, saturated .................. Yes BPT, COO, CPV, DUP, EKT, GLD,
GRG, GYR, ICF, ICI, MNP, PPG,
Sw.
Polyethylene and copolymers resins:
Ethylene-acrylic acid resins (EAA) ................... No DOW.
Ethylene-vinyl acetate (EVA) copolymer resins ......... Yes COO, ENJ, NSC, USI.
Other ethylene copolymerresins ..................... No EKT, EKX, ENJ, RH, SQA.
Specific gravity 0.940 and below (conventional low
density) ... e e Yes ACS, DOW, DUP, EKX, ELP, ENJ,
NWP, SM, SOC, SQA, UCC,
(2).
Specific gravity 0.940 and below (linear low density) .... Yes ENJ, NWP, SM.
Specific gravity over 0.940 ..................c.ou.... Yes ACS, AMO, CNE, DOW, DUP,
ENJ, HCL, HIM, NWP, PLC, SLT,
SOC, uccC.
Polyphenyl aromatic esterresins ........................ No HPC.
Polypropylene polymer and copolymer resins ............. Yes AMO, ART, CSD, EKX, ELP, ENJ,
HIM, MIL, NWP, PLC, SHC, SLT.
Polyterpene resins ..........ccvviiiin i nennnnn. Yes ARZ, CPV, HPC, RCI, SCN.
Rosin modifications:
Modified rosin (unesterified) ......................... Yes ARZ, CJO, HPC, NCI, SYL, WVA.
Modifled rosinesters ..............oiiivirnnnnnnnn. Yes AZS, EW, FJI, FRP, GP, GRV,
HCL, HPC, ICF, LI, MCC, NCI,
RCI, SW, SYL, WVA.
Rosin esters, unmodified (ester gums) ............... Yes ARZ, CPV, FRP, HPC, NCI, PRT,

RCI, SYL.
7

See footnotes at end of table.
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Section 8

Table 25—Continued

Plastics and resin materials for which U.S. production and/or sales were either reported or estimated,

identified by manufacturer, 1987

Plastics and resin materials

Separate
statistics 1

Manufacturers’ identification codes
(according to list in table 26)

Thermoplastic resins—Continued

Styrene type plastics materials:
Acrylonitrile-butadiene-styrene (ABS) terpolymer
FESINS . ittt it ittt ittt i,

Methyl methacylate-butadiene styrene (MBS) resins and

certain other styrene type plastics materials .........
Polystyrene:

Expandable polystyrene beads .....................

Rubber modified polystyrene .......................

Straight polystyrene ..............cciiiiviiennvnn,

Styrene-acrylonitrile copolymer resins (SAN) ...........
Styrene latexes:
Styrene-butadiene latexes .................. .. ...,
All other styrene latexes ..............cvivvunvnn.

Other styrene copolymers: ............c.covvivvnenn.
o~-Methyl styrene polymers ..................0n
Styrene-allyl alcohol copolymer resins ..............
Styrene-divinylbenzene copolymerresins ............
Styrene-maleic anhydride copolymer resins ..........
Styrene-methyl methacrylate copolymer resins ......
All other styrene copolymers ...............covvv..

Vinyl resins:
Polyvinyl acetateresins ................cvvvvvnnnn.

Polyvinyl alcoholresins .................covvviunn.
Polyvinyl butyralresins ................covivinninn.
Polyvinyl formalresin ............ccvviiiiininennn.
Vinyl acetate-acrylate copolymers .................

Polyvinyl chloride and copolymer resins: .............
Polyvinyl chloride homopolymer resins ............

Vinyl chloride-acetate copolymer resins ..........

All other polyvinyl chloride copolymer resins .......
Polyvinylidine chloride resins:

Latex type polyvinylidene chloride resins ..........

Solid type polyvinylidene chloride resins ...........

All other vinylresins .............coviiivnnnnn.

All other thermoplasticresins ..............cccovvvnnn..

DOW, GRD, MCB, MON.
CYR, FER, GYR, ICI, MRT, RH.

ATR, BAS, HMN, TXS.

API, CSD, DOW, DPI, HMN, PLR,
SM.

AEP, AMO, API, ATR, CSD,
DOW, DPI, GAF, HGC, HMN,
HPC, KTP, PLR, SM, SOC, TXS.

BFG, DOW, GE, ICI, MCB, MON.

DOW, GRD, GYR, PYI, UOC.
ADC, CCs, CRS, FRS, GNT, GRD,
MCC, SPO, UCC, UOC.

AMO, CPV, VAL.

HPC, MON.

DOW, RH.

ATR, MON. v

ADC, FLH, ICI, MCC, RCD.

ARZ, CPV, DSO, DUP, GEP, HPC,
JSC, MON, PLC, RCD, VAL.

AIP, CGL, DAN, DSO, FJI, FLH,
FLN, GLD, GRD, JOB, JSC,
MNP, MON, NCJ, NSC, PYI,
RCI, SCO, SQA, UCC, UoC,

2

AIP, AZS, DUP, MIL.

MON.

EW, GRG, MON.

ACO, DAN, DSO, FLH, FLN,

GLD, KMP, MCC, NCJ, NTC,
PPG, RH, SPC, SQA UCC, UOC.

AIP, BFG, CNT, FOR, GGC, HKP,
KYS, MIL, SHT, UCC, VST,
VYN.

KYS, MCC.

BFG, BOR, CNI, HKP, VYN.

BFG, DOW, GRD, UOC.
DOw.
DUP, GLD, NTC, RH, UCC.

DUP, LII, MON, SW, UOC.

! Chemicals for which separate statistics are reported in this section are indicated by “Yes.” Chemicals for which
data are accepted in confidence and may not be published are indicated by “No."
2 The manufacturer did not consent to his identification with the designated product.

Source: Compiled from data received in response to questionnaires of the U.S. International Trade Commission.
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Table 26

Synthetic Organic Chemicals, 1987

Plastics and resin materials: Directory of manufacturers, alphabetical by code, 1987

Code Name of company Code Name of company
ABS ...... Abex Corp., Friction Products Div.- CSD ...... Fina Oil & Chemical Co., Cosden
U.s. Chemical Div.
ACR ...... CPC International, Inc., Acme Resin CTP ...... Continential Polymers, Inc.
Corp. CTR ...... Custom Resins Div. of Bemis Co., Inc.
ACO...... Adco Chemical Co. CYR ...... CYRO Industries !
ACS ...... Allied Corp., Allied Signal Corp. CXl ....... Chemical Exchange Industries, Inc.
Engineered Materials Sector. DAN ...... Dan River, Inc., Chemical Products Div.
ACY ...... American Cyanamid Co. DCC ...... Dow Corning Corp.
ADC ...... Anderson Development Co. DNS ...... Dennis Chemical Co.
AEP ...... A & E Plastics Corp. DOW ..... Dow Chemical Co.
AGl....... EMS-American Grilon, Inc. DPI ....... Dart Polymers, Inc. Sub of Dart
AP ....... Air Products & Chemicals, Inc. Container Corp.
AMO ...... Amoco Corp. DRB ...... The Derby Co., Inc.
APH ...... Alpha Corporation of Tennessee DRC ...... Dock Resins Corp.
APl ....... American Polymers, Inc. DRR ...... Delta Resins & Refractories
ARK ...... Armstrong World Industries, Inc. DSO ...... DeSoto, Inc.
ARO ...... Arnco DUP ...... E. I. duPont de Nemours & Co., Inc.
ART ...... Aristech Chemical Div. Chemicals and Pigments Dept.
ARZ ...... Arizona Chemical Co. Finishes and Fabricated Products
ASH ...... Ashland Oil, Inc. Dept.
ATR ...... Atlantic Richfield Co., Arco Chemical Petrochemicals Dept.
Co. Photosystems and Electronics
AUX ...... Auralux Corp. Products Dept.
BAL ...... Sherwin-Wiliams Co., Consumers Div. Polymer Products Dept.
BAS ...... BASF Corp. ECC ...... Eastern Color & Chemical Co.
BCM...... Belding Chemical Industries EFH ...... E. F. Houghton & Co.
BFG ...... B. F. Goodrich Co. EK ....... Eastman Kodak Co.:
BLC ...... Ranbar Technology, Inc. Ball Chemical EKT ...... Tennessee Eastman Co. Div.
Co. EKX ...... Texas Eastman Co. Div.
BMC ...... Brin-Mont Chemicals, Inc. ELP ...... El Paso Products Co.
BME ...... Allied Bendix Corp., Friction Materials ENJ ...... Exxon Chemical Americas
Div. EPl ....... Ohio Rubber Eagle Pitcher Ind, Orthane
BOR ...... Borden, Inc., Borden Chemical Div. Div.
BPT ...... Permuthane Inc. EW ....... Westinghouse Electric Corp., Insulating
BRU ...... M. A. Bruder & Sons, Inc. Materials Div.
BSC ...... Cascade Resins, Inc. FER ...... Ferro Corp., Keil Chemical Div.
BTL ...... BTL Specialty Resin Corp. FJI ....... Cincinnati Varnish Co.
BUC ...... Synalloy Corp., Blackman Uhler FLH ...... H. B. Fuller Co.
Chemical Div. FLN ...... Franklin International
CAS ...... CasChem, Inc. FMC ...... FMC Corp.
CBD ...... Chembond Corp. FOC ...... Handschy Industries, Inc., Farac
CCC...... C.N.C. International Inc. Varnishes & Chemicals
CCSs ...... Colorado Chemical Specialties, Inc. FOR ...... Formosa Plastics Corp. - U.S.A.
CEl....... CastChem Inc. FRE ...... Freeman Chemical Corp.
CFX ...... Chemfax, Inc. FRP ...... FRP Co.
CGL ...... Cargill, Inc. FRS ..... .  Firestone Tire & Rubber Co., Firestone
CGY ...... Ciba-Geigy Corp. Synthetic
CHC ...... Carpenter Chemical Co. Rubber & Latex Co. Div.
CHP ...... C. H. Patrick & Co., Inc. GAF ...... GAF Corp., Chemical Group
CJO ...... C. J. Osborn Chemicals, Inc. GE ....... General Electric Co.:
CLU ...... CL Industries, Inc. Electromaterials Dept.
CMP ...... Commercial Products Co., Inc. Plastics Business Group.
CMS ...... Cosmic Plastics, Inc. GEl ....... Insulting Materials
CNE ...... Cain Chemical, Inc. GEP ...... Plastics Div.
CNI....... Conap, Inc. GGC ...... Georgia-Gulf Corp.,:
CNT ...... Certainteed Corp. PVC Compound Div.
COO...... H.B. Fuller Plaquemine Div.
CPV ...... Cook Paint & Varnish Co. GLC ...... General Latex & Chemical Corp.
CRS ...... Colorado Resins, Inc. GLD ...... Glidden Co.
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Section 8

Table 26—Continued

Plastics and resin materials: Directory of manufacturers, alphabetical by code, 1987

Code Name of company Code Name of company
GNT ...... Gencorp Polymers Products MON ...... Monsanto Co.
GP ....... Georgia-Pacific Corp.: MRT ...... Morton-Thiokol, Inc., Morton
Resins Operations Chemical Co. Div.
GRD ...... W. R. Grace & Co., Polymers & NCI....... Union Camp Corp., Chemical Products
Chemical Div. Div.
GRG ...... P. D. George Co. NCJ ...... National Casein of New Jersey
GRV ...... Guardsman Chemicals, Inc. NCP ...... Niles Chemical Paint Co.
GYR ...... Goodyear Tire & Rubber Co. NCP ...... Niles Chemical Paint Co. and Kordell
HAN ...... Hanna Chemical Coatings Corp. Industries Div.
HCL ...... Hoechst Celanese Corp: NEV ...... Neville Chemical Co.
Bayport Works NSC ...... National Starch & Chemical Corp.
Engineering Plastics Div. NTC ...... National Casein Co.
Sou-Tex Works NTL ...... NL Industries, Inc., NL Chemicals Div
HER ...... Heresite Protective Coatings Inc. OBC ...... O'Brien Corp.
HGC ...... Goodson Polymers, Inc. OCF ...... Owens-Corning Fiberglas Corp.
HM....... Himont U.S.A., Inc. OMC...... Olin Corp.
Occidental Chemical Corp.: PAC ...... Pacific Anchor Chemical Corp.
HKD ...... Durez Div. PAS ...... Pennwalt Corp.
HKP ... PVC Div. PDI ....... Phelps Dodge Industries, Inc., Phelps
HMN ...... Huntsman Chemical Corp. Dodge
HPC ...... Hercules, Inc. Magnet Wire Co. Div.
HVG ...... Ametek, Inc., Haveg Div. PEL ...... Pelron Corp.
HXL ...... Hexcel Corp., Hexcel Chemical PER ...... Perry & Derrick Co., Inc.
Hva H Products Dexter Corp: PKI ....... Perkins Industries, Inc.
...... y;lc;l Aerospace & Industrial Products PKL ...... Plaskolite, Inc.
e Dexter Specialty Chemicals Group PLN 1] Disogrin Inaustries Gorp.
...... ysol Electronic Chemicals PLR Polysar, Inc.:
Div., Dexter Specialty Chemicals Group = "' PIastI;: DIv“
ICF ....... BASF Corp., Inmont Div. ’
cl...... .. ICI Americas, Inc. PLS....... Plastics Engineering Co.
ICI Chemicals Div. PMC ...... Plastics Manufacturing Co.
ICI Resins Div. PPG ...... PPG Industries, Inc.
INP ....... Synair Corp. EI;; ....... gterlir::ghEngI;ee{:d Products
...... ara-Chem Southern
:gg :g::,,:’l;:gé Corp. PRC ...... Products Research & Chemical Corp.
Rl........ Ironsides Co. PRT ...... Pratt & Lambert, Inc., Paint Div.
NS ...... S. C. Johnson & Son, Inc. ggf’ """ ;M? :pgcialites Group
JOB ...... Jones-Blair Co. ~ PSL....... aslok Corp. '
Jsc ...... Sybron Chemicals, Inc. PST ...... Perstorp Compounds, Inc.
KMP ...... Kelly-Moore Paint Co., Inc. PTC ...... Polycast Technology Corp.
KPT ...... Koppers Co., Inc. PYl ....... Morton Thiokol, Inc. Morton Chemical
KTP ...... Kent Polymers, Inc. Div.
KYS ...... Key5°r gentury Corp. QCP ...... Quaker Chemical Corp.
LC ....... Lord Corp., Chemical Products Group QUN ...... K. J. Quinn & Co., Inc.
Le ....... Lilly Industrial Coatings, Inc. RAB ...... Raytech Corp.
..., Lawter International, Inc. RAS ...... Surface Coatings, Inc.
MCA...... Masonite Corp., Alpine Resin Div. RBI ....... Reeves Brothers, Inc.
MCB ...... Borg-Warner Corp., Borg Warner RCD ...... Richardson Polymer Corp.
Chemicals RCl ....... Reichhold Chemicals, Inc.
MCC...... McCloskey Corp.: REL ...... Reliance Universal, Inc., Louisville
McCloskey Varnish Co. Resins Operations
McCloskey Varnish Co. of California REZ ...... Interez, Inc.
McCloskey Varnish Co. of Oregon RH ....... Rohm & Haas Co.
MD....... Dexter Corp., Midland Div. RSN ...... Atochem, Inc., Polymers Div.
MIL....... Milliken & Co., Miliken Chemical Co. RTC ...... Mount Vernon Mills, Inc.
MMC ..... EM Industries, Inc., EM Science Div. RUO ...... Ruco Polymer Corp. -10
MMM ..... Minnesota Mining & Manufacturing Co. S, Sandoz, Inc., Colors & Chemﬁ:als Div.
MNP ...... McWhorter, Inc. SAC ...... Southeastern Adhesives Co.
MOB ...... Mobay Chemical Corp., Pittsburgh Div. SAR ...... Esschem Inc.



Table 26—Continued

Synthetic Organic Chemicals, 1987

Plastics and resin materials: Directory of manufacturers, alphabetical by code, 1987

Code Name of company Code Name of company
SBG ...... Samuel Bingham Co. SPO ...... Ameripol Synpol Co. Div. of Uniroyal
SC ....... Sterling Chemical, Inc. GoodrichTire Co.
SCN ...... Schenectady Chemicals, Inc. SQA ...... Sequa Chemicals, Inc.
SCO ...... Scholler, Inc. SRY ...... Synray Corp.
SCP ...... Henkel Corp. SW ....... Sherwin-Williams Co.
SDH ...... Sterling Drug, Inc., SDI Divestiture SYyL ...... Sylvachem Corp.
Corp. Div. SYT ...... Synthron, Inc.
SHC ...... Shell Oil Co., Shell Chemical Co. Div. TNA ...... Ethyl Corp.
SHT ...... Shintech, Inc. LD, S Texaco Chemical Co.
SiIC ....... Standard Oil Co., Silmar Div., TXS ...... Texstyrene Plastics, Inc.
Engineered Material Co. ucc ...... Union Carbide Corp.
SIF ....... Standard Oil Co., Filon Div., Engineered UNO ...... United-Erie, Inc.
Material Co. uoc ...... Union Oil Co. of California
SLC ...... Soluol Chem Co., Inc. usl ....... Quantum Chemical Corp., USI Division
SLT ...... Soltex Polymer Corp. USM ...... Emhart Corp., Bostik Div.
SM ....... Mobil Oil Corp.: USR ...... Uniroyal, Inc., Uniroyal Chemical Div.
Mobil Chemical Co.: uTcC ...... Unitex Chemical Corp.
Chemical Div. VAL ...... United Merchants & Manufacturers,
Petrochemicals Div. Inc., Valchem Div.
Products Div. VST ...... Vista Chemical Co.
SMO ...... Smooth-On, Inc. VSV ...... Valentine Sugars, Inc., Valite Div.
socC ...... Chevron Corp., Chevron Chemical Co. VYN ...... Vygen, Inc.
SOR ...... MW Manufacturers, Inc., Southern WCA...... West Coast Adhesives Co.
Resin Div. WLN ...... Wilmington Chemical Corp.
SPC ...... Insilco Corp., Sinclair Paint Co. Div. WM....... Inolex Chemical Co.
SPD ...... General Electric Co., Sllicone Products WPG...... West Point-Pepperell, Inc., Grifftex
Dept. Chemical Co. Sub.
SPL ...... Spaulding Fibre Co., Inc., Industrial WRD ...... Weyerhaeuser Co.
Plastics Div. WVA ...... Westvaco Corp.

Note.—Complete names, telephone numbers, and addresses of the above reporting companies are listed in app. A.
Source: Complled from data received in response to questionnaires of the U.S. International Trade Commission.
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Section 9

Rubber-Processing Chemicals

Rubber-processing chemicals are organic
compounds that are added to natural and
synthetic rubber to give them qualities necessary
for their conversion into finished rubber goods.
In this report, statistics are given for cyclic and
acyclic compounds by use—such as accelerators,
antioxidants, and vulcanizing agents. Data on
production and sales of rubber-processing
chemicals in 1987 are given in table 27. Data on
production of rubber-processing chemicals during
1983-87 is given in figure 10.

Production of rubber-processing chemicals as
a group in 1987 amounted to 382 million pounds,
or 18 percent more than the 324 million pounds
produced in 1986. Sales of rubber-processing
chemicals in 1987 amounted to 289 million
pounds, valued at $359 million, compared with
235 million pounds, valued at $297 million, in
1986.

Table 28 lists the products reported in this
section and indicates the manufacturer(s) of each
by code. These codes are indentified by company
name in table 29.

The production of cyclic rubber-processing
chemicals in 1987 amounted to 354 million

Figure 10

Synthetic Organic Chemicals, 1987

pounds, or 19 percent more than the 297 million
pounds produced in 1986. Sales of cyclic
rubber-processing chemicals in 1987 totaled 263
million pounds, valued at $336 million, compared
with 211 million pounds, valued at $273 million,
in 1986. Of the total production of cyclic
rubber-processing chemicals in 1987,
antioxidants, antiozonants, and stabilizers
accounted for 57 percent, and accelerators,
activators, and vulcanizing agents for 24 percent.
Production of antioxidants, antiozonants, and
stabilizers, which amounted to 204 million pounds
in 1987, included 123 million pounds of amino
compounds and 81 million pounds of phenolic
and phosphite compounds. Sales of amino
antioxidants, antiozonants, and stabilizers in 1987
amounted to 89 million pounds, valued at $130
million; sales of phenolic and phosphite
antioxidants, antiozonants, and stabilizers were 50
million pounds, valued at $74 million.

Production of acyclic rubber-processing
chemicals in 1987 amounted to 28 million
pounds, or 1 percent more than the 27 million
pounds produced in 1986. Sales in 1987 totaled
26 million pounds, valued at $23 million,
compared with 25 million pounds, valued at $23
million, in 1986.

Cynthia Trainor

202-252-1354

Rubber-processing chemicals: U.S. production, 1983-87

Millions
of pounds

400

360

1983 1984

1986 9-1

Source: Compiled from data received in response to questionnaires of the U.S. International Trade Commission.
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Section 9

Table 27

Rubber-processing chemicals: U.S. production and sales, 1987

Average
Sales Unit
Rubber-processing chemicals Production Quantity Value value?
1,000 1,000 1,000 Per
pounds pounds dollars pound
Grand Total ..........coiivivnvnennnnn 382,014 288,831 358,987 $1.24
Cyclic
Total .. ..viiiiiii it i e 354,372 262,853 336,204 1.28
Accelerators, activators, and vulcanizing
agentstotal ..............00iiiiiinn 85,133 61,057 94,583 1.55
Thiazole derivatives, total .............. 80,943 66,997 79,985 1.40
2,2’ -Dithiobis[benzothiazole] .......... 11,960 12,518 12,160 .97
All other thiazole derivatives .......... 68,983 44,479 67,825 1.52
All other accelerators, activators, and
vulcanizing agents2® ................. 4,190 4,060 14,598 3.60
Antioxidants, antiozonants, and stabllizers,
total ... e e e 203,722 139,185 204,658 1.47
Amino compounds, total ............... 123,185 89,384 130,264 1.46
Substituted p-phenylenediamines ...... 78,840 48,668 80,906 1.66
All other amino compounds* .......... 44,345 40,716 49,358 1.21
Phenolic and phosphite compounds,
total® .......... .. i, 80,537 49,801 74,394 1.49
Polyphenolics ....................... 7,172 6,306 22,587 3.58
Phenol, hindered .................... 352 243 534 2.20
All other phenolic and phosphite
compounNds .. ....iieii i 73,013 43,252 51,273 1.19
All other cyclic rubber-processing
chemicals® .............ooiiivninnnns 65,517 62,611 36,963 .59
Acyclic
Total ...oiviiiiiiiii i e i 27,642 25,978 22,783 .88
Accelerators, activators, and vulcanizing
agents, total .................0iun.nn 5,263 (7) (7) (7)
All other acyclic rubber-processing
chemicals® .................civvvnnn. 22,379 (7) (7) (7)

1 Calculated from unrounded figures.

2 Includes aldehyde-amine reaction products, dithiocarbamates, guanidines, and other accelerators, activators, and

vulcanizing agents.

3 Data on dithiocarbamates included Iin this table are for materials used chiefly in the processing of natural and
synthetic rubber. Data on dithiocarbamates, which are used chiefly as fungicides, are included in the section on

“Pesticides and Related Products.”

4 Includes aldehyde- and acetone-amine reaction products and other amines.

T N O

Also includes other antioxidants, antiozonants, and stabilizers.

Includes phosphites, blowing agents, peptizers, and other cyclic rubber-processing chemicals.
Reported data were accepted in confidence and may not be published, or no data were reported.
Includes polymerization regulators, shortstops, and other acyclic rubber processing chemicals.

Source: Compiled from data received in response to questionnaires of the U.S. International Trade Commission.
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Synthetic Organic Chemicals, 1987

Table 28

Rubber-processing chemicals for which U.S. production and/or sales were reported, identified by
manufacturer, 1987

Separate Manufacturers’ identification codes
Rubber-processing chemicals statistics 1 (according to list in table 29)
Cyclic
Accelerators, activators, and vulcanizing agnets: ......... Yes
Aldehyde-amine reaction products: .
Heptaldehyde-aniline condensate ................... No USR.
Tetrahydro-3,5-dimethyl-4H-1,3,5-oxadiazine-4-
thione .........cc. ittt i, No RBC.
Triethyltrimethylenetriamine ....................... No USR.
All other aldehyde-amine reaction products, cyclic ... No DUP.
Dithiocarbamic acid derivatives:
Dibenzyldithiocarbamic acid, sodium salt ............ No USR.
Dibenzyldithiocarbamic acid, zinc salt ............... No USR.
2,4 Dinitrophenyl dimethyldithiocarbamate ........... No USR.
Other cyclic dithiocarbamic acid derivatives ......... No RBC.
Guanidines: ... ...ttt i i i e e e No
Dicatechol borate, di-o-tolylguanidine salt ........... No VNC.
Thiazole derivatives: ..............ccciiiiineennnnnn. Yes
1,3-Bis(2-benzothiazolylmercaptomethyl) urea ....... No RBC.
N-tert-Butyl-2-benzothiazolesulfenamide ............ No BFG, MON, USR.
N-Cyclohexyl-2-benzothiazolesulfenamide ........... No MON, USR.
2,5-Dimercapto-1,3,4-thiadiazole .................. No VNC.
2,2’ -Dithiobis[benzothiazole] ...................... Yes BFG, MON, USR.
2-Mercaptobenzothiazole ......................... No MON, USR.
2-Mercaptobenzothiazole, copper salt .............. No ACY.
2-Mercaptobenzothiazole, zinc salt ................. No USR, VNC.
N-Morpholinyl-2-benzothiazolyl disulfide ............. No GYR.
N-Oxydiethylene-2-benzothiazolesulfenamide ........ No BFG, USR.
N-Oxydiethylenethiocarbamyl-N’ -oxydiethylene-
sulfenamide ............... ... . 00, No BFG.
All other thiazole derivatives, cyclic ................. No (2).
All other cyclic accelerators, activators, and
vulcanizingagents: ............c0i i, Yes
Bis (morpholinothiocarbamoyl) disulfide .............. No ACY.
Dibenzylamine ..............coiiiiiiiniinnn, No HXL, USR.
1,3-Dihydro-4(or 5)-methyl-2H-benzimidazole-2-
thione ............ i, No VNC.
Dimethylammonium hydrogen isophthalate ........... No VNC.
Di-N,N’-pentamethylenethiuram tetrasulfide ......... No DUP, VNC.
4,4’ -Dithiodimorpholine ........................... No MON.
2-Imidazolidenethione (1,3-ethylene-2-thiourea) ..... No RBC.
2-Mercaptotoluoimidazole, zinc salt ................ No VNC.
m-Phenylenebismaleimide ......................... No DUP.
Thiocarbanilide ...............ccooviiiiiinnennnn, No RBC.
All other accelerators, activators, and vulcanizing
agents, cyclic ...........iiiiiiii i, No DUP, USR.
Antioxidants, antiozonants, and stabilizers: ............... Yes
Amino antioxidants, antiozonants, and stabllizers: ...... Yes
Aldehyde- and acetone-amine reaction products: .... No
Butyraldehyde-aniline condensate ................ No DUP.
Diphenylamine-acetone aldehyde ................ No USR.
Diphenylamine-acetone condensate .............. No BFG, USR.
Substituted p-phenylenediamines: .................. Yes
Alkylaryl-p-phenylenediamines ................... No MON.
N,N’-Bis(1,4-dimethylpentyl)-p-phenylene-
diamine ............cc i e No MON, UPM.
N,N’-Bis (1-ethyl-3-methylpentyl)-p-
phenylenediamine ............................ No UPM.
N,N’-Bis(1-methylheptyl)-p-phenylenediamine .... No UPM.
N-Cyclohexyl-N’ -phenyl-p-phenylenediamine . ... .. No USR.
Diarylenediamines, mixed ....................... No GYR.
N-(1,3-Dimethylbutyl)-N’ -phenyl-
p-phenylenediamine .......................... No UPM, USR.
N,N’-Di-2-naphthyl-p-phenylenediamine . ......... No BFG. 93

See footnotes at end of table.
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Section 9

Table 28—Continued

Rubber-processing chemicals for which U.S. production and/or sales were reported, identified by
manufacturer, 1987

Separate Manufacturers’ identification codes
Rubber-processing chemicals statistics ! (according to list in table 29)
Cyclic—Continued
Antioxidants, antiozonants, and stabilizers—
Continued ......coviiiiiiiiiii ittt Yes
Amino antioxidants, antiozonants, and stabilizers—
Continued ..........ciiiiiiiiiiiiniiireniinianas Yes
Substituted p-phenylenediamines—Continued ........ Yes
N,N’-Diphenyl-p-phenylenediamine .............. No BFG.
N-Isopropyl-N’-phenyl-p-phenylenediamine ....... No USR.
N-(1-Methylheptyl)-N'-phenyl-p-phenylene-
diamine ........... i i e No UPM.
N-(1-Methylpentyl)-N'-phenyl-p-phenylene-
diamine ...........cciiiiiii it No USR.
All other p-phenylenediamines, substituted ........ No KPI, USR.
Other amines: ..........ciiiiiiiirnrrnrnnennsnnes Yes
p-Anilinophenol ...........cciiiiiiiiiiiiinia No BFG.
1,2-Dihydro-6-ethoxy-2,2,4-Trimethylquinoline
(Ethoxyquin) .......ciiiiiiiiiiiininnnnronennss No MON.
1,2-Dihydro-2,2,4-trimethylquinoline ............. No BFG, MON, USR.
Nonyldiphenylamine mixture (Mono-, di-,
and tri) ... e i e e e No USR.
Octyldiphenylamine ..................ccivvvinnn No BFG, USR.
Octyldiphenylamine, alkylated ................... No BFG.
p-(p-Toluenesulfonamido)diphenylamine .......... No USR.
Phenolic and phosphite antioxidants and stabilizers: ..... No
Phosphites: ..........cciiiiiiiiiiiiiniinnneennnns No
Alkylaryl phosphites mixed ...................... No FER, MCB.
Nonylphenyl phosphites, mixed .................. No MCB, USR.
Polymeric phosphites . . .............coiivvnnn, No MCB.
Polyphenolic phosphites, polyalkylated ............ No BFG, MCB.
Triaryl phosphites ...........cciiiiiiiiiinnnnn No MCB.
Polyphenolics (Including bisphenols): ................ Yes
Bisphenol, hindered ...............covviiiniinnn No DUP, USR.
4,4’ -Butylidenebis (6-tert-butyl-m-cresol) ........ No MON.
2,5-Di-sec-butyldecylhydroquinone .............. No USR.
2,5-Di-(1,1-dimethylpropyl)hydroquinone ......... No MON.
2,2'-Methylenebis (6-tert-butyl-p-cresol) ......... No ACY, FER.
2,2'-Methylenebis (6-tert-butyl-4-ethylphenol) .. ... No ACY.
1,1,3-Tri(2-methyl-4-hydroxy-5-tert-butyiphenyl)
butane ........... . i i i No ICI.
All other phenolic antioxidants and stabllizers:
Phenol, alkylated .................. .. 00, No ACY, BFG, GYR, NEV, RCI.
Phenol, hindered ................ciivivivennnn. Yes FER, OMC, USR.
Phenol, styrenated, mixtures .................... No NEV, USR.
N-Stearoyl-p-aminophenol ...................... No HXL.
All other phenolic antioxidants ................... No USR.
Blowing agents:
p,p’-Oxybis(benzenesulfonhydrazide) ............... No USR.
S5-Phenyltetrazole .............ciiiiiiiiiiiinnnn No OMC.
p-Toluenesulfonylhydrazide ........................ No USR.
p-Toluenesulfonylsemicarbazide .................... No USR.
All other acyclic blowingagents .................... No OMC.
Peptizers:
2’,2'"’'-Dithiobis(benzanilide) ...................... No ACY. -
All other cyclic rubber-processing chemicals: .......... Yes
p-tert-Amyliphenol sulfide (Tackifier) ............... No PAS.
4-Chloro-2,6-bis(2,4-dihydroxybenzyl)phenol ........ No ICI.
N-(Cyclohexyithio)phthalimide ..................... No MON.
Diphenyl-4,4’ -diphenylmethylenedicarbamate ........ No USR.
All other rubber-processing chemicals, cyclic ........ No ACY, FER, WTC.
See footnotes at end of table.
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Synthetic Organic Chemicals, 1987

Table 28—Continued
Rubber-processing chemicals for which U.S. production and/or sales were reported, identified by
manufacturer, 1987

Separate Manufacturers’ identification codes
Rubber-processing chemicals statistics 1 (according to list in table 29)
Acyclic
Accelerators, activators, and vulcanizing agents: ......... Yes
Dithiocarbamic acid derivatives:
Dialkyldithiocarbamic acid derivative ................ No VNC, (?).
Dibutyldithiocarbamic acid, nickel salt ........ PTI No DUP, USR, VNC.
Dibutyldithiocarbamic acid, sodum salt ............. No DUP, USR, VNC.
Dibutylidithiocarbamic acid, zinc salt ................ No VNC.
Diethyldithiocarbamic acid, cadmium salt and
bis (diethylthiocarbamoyl) disulfide, mixture ....... No VNC.
Diethyldithiocarbamic acid, selenium sait ............ No VNC.
Diethyldithiocarbamic acid, sodium salt ............. No EK, VNC.
Diethyldithiocarbamic acid, tellurium salt ............ No VNC.
Diethyldithiocarbamic acid, zinc salt ................ No VNC.
Dimethyldithiocarbamic acid, bismuth sait ........... No VNC.
Dimethyldithiocarbamic acid, copper salt ............ No VNC.
Dimethyldithiocarbamic acid, lead salt .............. No VNC.
Dimethyldithiocarbamic acid, selenum salt .......... No VNC.
Dimethyldithiocarbamic acid, sodium salt and sodium
polysulfide ............... oottt No BFG.
Dimethyldithiocarbamic acid, zinc salt ............... No VNC.
All other dithiocarbamic acid derivatives, acyclic ..... No DUP, (?3).
Thiurams:
Bis (dibutylthiocarbamoyl) disulfide .................. No VNC.
N,N’-Dioctadecyl-N,N’ -diisopropyl thiuram
disulfide ............. ittt No USR.
Xanthates and sulfides:
Di-n-butyixantho disulfide ......................... No USR.
Zinc isopropyl xanthate .....................00.u.. No VNC.
All other acyclic accelerators, activators, and
vulcanizing agents: ............iiiiiiii i No
n-Butyraldehyde-butylamine condensate ............ No DUP.
Other, accelerators, activators and vulcanizing
agentsacyclic .............coiiiiiiiiin., No DUP.
Polymerization regulators: .............coiiiiininnnnnnn. No
n-Decylmercaptan .............ccovviiiinnnnnnnnnn. No PLC.
n-Dodecyl mercaptans .............oovvnenennnnn.. No PAS, PLC.
tert-Nonylmercaptan .................ccovvvvvnenn... No PAS, PLC.
n-Octylmercaptan ............ccoiiiiiinrnnnnnnnnn. No PLC.
Tetradecyl mercaptan .............covvivvunnennnn.. No PLC.
All other polymerization regulators, acyclic ............. No PLC.
ShortsStoPS: ..ottt i e e e e No
Dimethyldithiocarbamic acid, potassium salt ........... No USR.
Dimethyldithiocarbamic acid, sodium salt .............. No ALC, USR, VCC.
All other acyclic rubber-processing chemicals:
Waxes and paraffinic products ....................... No DUP, RCI.
Zinc laurate (Activator, physical property improver,
and processing auxiliary) .............00 i, No USR.

1. Chemicals for which separate statistics are reported In this section are Indicated by “Yes.” Chemicals for which
data are accepted in confidence and may not be published are Indicated by “No.”
2 The manufacturer did not consent to his identification with the designated product.

Source: Compiled from data received In response to questionnaires of the U.S International Trade Commission.
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Section 9

Table 29
Rubber-processing chemicals: Directory of manufacturers, alphabetical by code, 1987

Code Name of company Code Name of company
ACY ...... American Cyanamid Co. MON...... Monsanto Co.

ALC ...... Alco Chemical Corp. NEV ...... Neville Chemical Co.
BFG ...... B. F. Goodrich Co. OMC...... Olin Corp.

DUP ...... E. I. duPont de Nemours & Co., Inc. PAS ...... Pennwalt Corp.

Chemicals and Pigments Dept. PLC ...... Phillips Petroleum Co.

EK Ea:::x;e:(:;:gug;s Dept. RBC ...... Artel Chemical Corp.

FER ...... Ferro Corp., Ferro Chemical Div. Sg:w """" Sf.;;hh::: Chemicals, inc.

GYR ...... Goodyear Tire & Rubber Co. = """ ’ '

HXL ...... Hexcel Corp., Hexcel Chemical USR ...... Uniroyal, Inc., Uniroyal Chemical Div.
Products VCC ...... Vinings Chemical Co.

ICl........ ICI Americas, Inc., Chemicals Div. .VNC ...... Vanderbilt Chemical Corp.

KPl ....... Kenrich Petrochemicals, Inc. WTC...... Witco Chemical Corp.

MCB...... Borg-Warner Corp., Borg Warner
Chemicals

Note.—Complete names, telephone numbers, and addresses of the above reporting companies are listed in app. A.
Source: Compiled from data received in response to questionnaires of the U.S. International Trade Commission.
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Section 10

Elastomers

Elastomers (synthetic rubber) are high
polymeric materials with properties similar to
those of natural rubber. The term “elastomers”
as used in this report means substances, whether
in bale, crumb, powder, latex, or other crude
form, which can be vulcanized or similarly
processed into a material that can be stretched to
at least twice their original length; and, after
having been so stretched and the stress removed,
will return with force to approximately their
original length. U.S. production and sales of
elastomers in 1987 are shown in table 30.

Table 31 lists the products reported in this
section and indicates the manufacture(s) of each
by code. These codes are identified by company
names in table 32.

Total U.S. production! of synthetic rubber in
1987 amounted to 4,690 million pounds, an
increase of 14.9 percent from that produced in
1986. The production of synthetic rubber
increased irregularly from 4,013 million pounds in
1983 to 4,690 million pounds in 1987, or by 16.9
percent. (see figure 11). Total sales of elastomers
in 1987 amounted 3,109 million pounds, an
increase of 25 percent from that sold in 1986.

Styrene-butadiene rubber (SBR-type rubber)
in 1987 continued to be the elastomer produced
in the greatest quantity as it has been for more
than 35 years. U.S. production of SBR-type
rubber, including 21 million pounds of its
vinylpyridine sub-type, amounted to 1,850 million
pounds in 1987. Solution  polymerized

Figure 11
Elastomers: U.S. production, 1983-87

Billions
of pounds

Synthetic Organic Chemicals, 1987

polybutadiene rubber, a stereo type elastomer,
was produced domestically in 1987 in the next
largest amount—690 million pounds. Other
principal types of synthetic elastomers for which
U.S. production data are reported separately are
ethylene-propylene rubber, production of which
was 522 million pounds in 1987;
butadiene-acrylonitrile (NBR-type) rubber,
production of which was 142 million pounds;
silicone (Q) type elastomers, production of which
was 186 million pounds and thermoplastic
elastomers (a family of products), production of
which was 422 million pounds.

Sales of SBR-type rubber, including 10 million
pounds of its vinylpyridine sub-type, by U.S.
producers in 1987 amounted to 1,003 million
pounds. Sales of solution polymerized
polybutadiene rubber amounted to 338 million
pounds, and those of ethylene-propylene rubber
to 442 million pounds. In 1987, sales of
NBR-type rubber in 1987 amounted to 97 million
pounds, silicone type elastomer sales amounted to
142 million pounds and sales of thermoplastic
elastomers amounted to 364 million pounds in
1987.

Edward J. Taylor
202-252-1362

! Until now urethane type elastomers have been included
in the section VIl “Pliastics and Resin Materials.” The
commission has now begun reporting statistics for
urethane elastomers in two sections, section vill,
plastics and resin materials, and section X, elastomers
(synthetic rubber). Henceforth those polyurethane
products classified as “thermoplastic® urethane
elastomers will be reported in SOC section X: all other
urethane elastomers will remain in SOC section VIII.

5
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Source: Compiled from data received In response to questionnaires of the U.S. International Trade Commission.
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Section 10

Table 30
Elastomers (synthetic rubber):' U.S. production and sales, 1987

Average
Sales Unit
Elastomers Production? Quantity? Value value®
1,000 1,000 1,000 Per
pounds pounds dollars pound
Grandtotal ...........cciiiiiiiiinnn 4,690,358 3,108,761 2,714,048 $.87
Butadiene-acrylonitrile type (NBR-type) ...... 142,238 96,544 93,666 .97
Ethylene-propylene type (EP-type) .......... 521,673 441,837 317,852 72
Polybutadiene (solution polymerized)
type (BR-type) .....covviiiiiiiiiins 689,665 338,399 151,633 .45
Silicone (Q) type elastomers ............... 186,010 142,267 494,283 3.47
Styrene-butadiene type (SBR-type)* ........ 1,828,911 993,158 458,654 .46
Styrene-butadiene-vinylpyridine type ......... 20,936 10,098 11,000 1.09
Thermoplastic elastomers (such as
styrene-block copolymers, thermoplastic
olefin elastomers, thermoplastic poly-
urethane elastomers, and
co-polyesters) ...........0iiiiiiiiinn, 421,997 364,277 401,841 1.10
All other elastomers® .............. .00 878,928 722,181 785,119 1.09

1 The term “elastomers” Is defined as substances in bale, crumb, powder, latex, and other crude forms which can
be vulcanized or similarly processed into materials that can be stretched at 68° F. to at least twice their original
:engtn and, after having been stretched and the stress removed, will return with force to approximately their original
ength.

2 Includes olil content of oil-extended elastomers.

3 Calculated from unrounded figures.

4 More than four-fifth of SBR elastomer production is the dry type of product.

5 Includes butyl, chlorinated natural rubber, chlorinated polyethylene, epichlorohydrin, fluoroelastomers, polyacrylic
ester type, polybutadiene type (emulsion), polychloroprene (neoprene) type, polyisoprenes (including cyclorubber),
polysulfide, and miscellaneous elastomers.

Source: Compiled from data received in response to questionnaires of the U.S. International Trade Commission.
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Table 31

Synthetic Organic Chemicals, 1987

Elastomers for which U.S. production and/or sales were reported, identified by manufacturer, 1987

Elastomers

Separate
statistics !

Manufacturers’ identification codes
(according to list in table 32)

Cyclic elastomers:

Cyclized polyisoprene (cyclorubber) ...................
Epichlorohydrin elastomers (CO, ECO) type ...........
Styrene-butadiene (S OR SBR) type:
Styrene-butadiene, dry type ............... N
Styrene-butadiene, latextype .....................
Styrene-butadiene-vinylpyridine ....................
Styrene-butadiene type elastomers, other ...........
Thermoplastic elastomers (such as styrene-block
copolymers, thermoplastic olefin elastomers,
thermoplastic urethane elastomers, and
co-polyesters) .........viiiiiiiiiiii e

Cyclic elastomers, all other

All other cyclic elastomers ........................

Acyclic elastomers:

Butadiene-acrylonitrile (nitrile) (NBR) type .............
Butyl(isobutylene-isoprene) type ......................
Chlorinated rubber, natural and synthetic ..............
Ethylene-propylene (EP) type ..........ccovvivunenn..
Fluorinated elastomers (CFM, FKM, FFKM) type .......
Polyacrylate ester type:

Polyacrylic (ACM) ester type elastomers ............

Polyalkalene oxide . ............ccovviiiiinnn.....
Polybutadiene acrylic acid acrylonitrile terpolymer

(PBAN) . i e e
Polybutadiene (BR) type:

Polybutadiene, emulsion-polymerized ...............

Polybutadiene, solution-polymerized ................
Polychloroprene (Neoprene) (CR) type ................
Polyisoprene (IR) type ..........covviviveennnnnnnn..
Polysulfide (T) type elastomers ......................
Silicone (Q) type elastomers .........................
Acyclic elastomers, all other:

All other acyclic elastomers .......................

WAY.
DUP, SHC.

CPY, FRS, GRD, GYR, SPO.
BFG, GYR, MMM, PLR, RCI.
BFG, FRS, GNT, GYR.

LC.

BFG, DOW, EEP, ENT, FRS, GEP,
MON, QUN, SHC, USR.

HPC, TNA.

BFG, CPY, GYR, MMM, USR.
ENJ.

DOW, HPC.

CPY, DUP, ENJ, PLR, USR.
DUP, MMM, NES.

ACY, BFG.
PRC.

ASY.

GYR, SPO.

ASY, FRS, GYR, PLC.
DKA, DUP, LC.

GYR.

MRT.

DCC, DUP, SPD, SWS.

MRT.

Source: Compiled from data received in response to questionnaires of the U.S.

International Trade Commission.
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Section 10

Table 32
Elastomers (synthetic rubber): Directory of manufacturers, alphabetical by code, 1987

Code Name of company Code Name of company

ACY ...... American Cyanamid Co. LC ....... Lord Corp., Chemical Products Group

ASY ...... American Synthetic Rubber Corp. MMM ..... Minnesota Mining and Manufacturing Co.

BFG ...... B. F. Goodrich Co. MON ...... Monsanto Co.

CPY ...... Copolymer Rubber & Chemical Corp. MRT ...... Morton-Thiokol, Inc., Morton Chemical

DCC ...... Dow Corning Corp. Co. Div

DKA ...... Denka Chemical Corp. NES ...... Ruetgers-Nease Chemical Co.

DOW ..... Dow Chemical Co. PLC ...... Phillips Petroleum Co.

DUP ...... E. |. duPont de Nemours & Co., Inc.: PRC ...... Products Research & Chemical Corp.
Polymer Products Dept. QUN ...... K.J. Quinn & Co., Inc.

EEP ...... Fluorcarbon Company RCI....... Reichold Chemicals, Inc.

ENJ ...... Exxon Chemical Americas: SHC ...... Shell Oil Co., Shell Chemical Co. Div.

FRS ...... Firestone Tire & Rubber Co., Firestone SPD ...... General Electric Co., Silicone Products
Synthetic Rubber & Latex Co. Div. Dept.

GEP ...... General Electric Co., Plastics Div. SPO ...... Ameripol Co., Div. of Uniroyal Goodrich

GNT ...... Gencorp Polymers Products Tire Co.

GRD ...... W. R. Grace & Co., Polymers & SWS ...... Wacker Silicones
Chemical Div. TNA ...... Ethyl Corp

GYR ...... Goodyear Tire & Rubber Co. USR ...... Uniroyal, Inc., Chemical Group

HPC ...... Hercules, Inc. WAY ...... Olin Hunt Speciality Products, Inc.

Note.—Complete names, telephone numbers, and addresses of the above reporting companies are listed in app A.
Source: Complled from data recieved in response to questionnaires of the U.S. International Trade Commission.
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Section 11

Plasticizers

Plasticizers are organic chemicals that are
added to synthetic plastics and resin materials to
(1) improve workability during fabrication, (2)
extend or modify the natural properties of these
materials, or (3) develop new improved properties
not present in the original material. Table 33
presents statistics on U.S. production and sales of
plasticizers in as great a detail as is possible
without revealing the operations of individual
producers. U.S. production of plasticizers totaled
1,998 million pounds in 1987, an increase of 16.0
percent from the 1,722 million pounds reported
for 1986. The trend of production of these
products is shown in the graph in figure 12 Sales
of plasticizers totaled 1,876 million pounds,
valued at $896 million, in 1987, compared with
1,624 million pounds, valued at $765 million, in
1986.

Production of cyclic plasticizers in 1987, which
consisted chiefly of the esters of phthalic
anhydride, phosphoric acid, and trimellitic acid,

Figure 12
Plasticizers: U.S. production, 1983-87

Billions
of pounds

Synthetic Organic Chemicals, 1987

amounted to 1,455 million pounds, an increase of
10.9 percent from the 1,312 million pounds
reported for 1986. Sales of cyclic plasticizers in
1987 totaled 1,452 million pounds, valued at
$628 million, compared with 1,245 million
pounds, valued at $517 million, in 1986. The
most important cyclic plasticizers were the dioctyl
phthalates, with production of 343 million
pounds, in 1987.

Production of acyclic plasticizers in 1987
totaled 543 million pounds, an increase of
32.5 percent from the 410 million pounds
reported for 1986. Sales of acyclic plasticizers
totaled 424 million pounds, valued at $268
million, in 1987, compared with 379 million
pounds, valued at $248 million, in 1986.
Epoxidized esters were the most important acyclic
plasticizers in 1987 with production of 143 million
pounds.

Table 34 lists the products reported in this
section and indicates the manufacturer(s) of each
by code. These codes are identified by company
name in table 35.

Jesse Lawrence Johnson
202-252-1351

2
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Source: Compiled from data received in response to questionnaires of the U.S. International Trade Commission.
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Section 11

Table 33
Plasticizers: U.S. production and sales, 1987

Average
Sales Unit
Plasticizers Production? Quantity Value value?
1,000 1,000 - 1,000 Per
pounds pounds dollars pound
Grandtotal .............ocviiininnn 1,998,495 1,875,572 895,666 $0.48
Benzenold®............ciiiiiiiiiiiiiin e 1,697,652 1,609,728 731,478 .45
Nonbenzenold ..............cciiiiiivnnnnn 300,843 265,844 164,188 .99
Cyclic
Total ...viiiiiiiii i i i e 1,455,074 1,451,905 627,675 .43
Phthalic anhydride esters, total ............. 1,304,994 1,312,504 521,185 .40
Dibutyl phthalate! (including diisobutyl
phthalates) ..............ccivviinnen 25,167 22,614 10,045 .44
Diethyl phthalate ....................... 18,972 14,535 23,773 1.64
Diisodecyl phthalate ................... 161,510 162,573 58,570 .36
Diisononyl Phthalate .................... 203,612 195,898 69,140 .35
Dimethyl phthalate ..................... 12,792 12,743 7,656 .60
Dioctyl phthalates* ..................... 343,138 353,863 124,897 .35
Di-tridecyl phthalate .................... 30,954 28,812 15,998 .57
All other phthalic anhydride esters ........ 508,849 521,466 211,106 .40
Trimellitic acidesters ..................... 57,366 65,193 45,748 .70
All other cyclic plasticizers® ................ 92,714 74,208 60,742 .82
Acyclic
Total .....iiiiii i i i i i 543,421 423,667 267,991 .63
Adipic acid esters, total ....... e 167,869 95,767 63,464 .66
Di(2-ethylhexyl) adipate ................. 49,006 48,486 24,662 .51
Diisooctyl adipate ...................... (®) 922 580 .63
Ditridecyl adipate . . ...............0vnn - 6,342 6,156 5,240 .85
All other adipic acid esters .............. 112,521 40,203 32,982 .82
Complex linear polyesters and polymeric
plasticizers . ..........coiiiiii i, 83,185 61,708 46,481 .75
Epoxidized esters, total ................... 143,382 135,548 65,505 .48
Epoxidized soya oilesters ............... 120,648 117,864 49,243 .42
All other epoxidized esters ............... 22,734 17,684 16,262 .92
Myristic Acid Esters ...................... 2,614 2,499 3,014 1.22
Olelc acid esters, total .................... 11,638 . 10,958 6,144 .56
Butyloleate ................coiiviinnn 1,478 : 1,544 962 .62
Decyloleate ..............covvvinenunn. () 261 455 1.74
All other oleic acid esters ............... 10,160 9,153 4,727 .52
Dibutyl secabate ...............c0ivuinnnn 813 869 1,484 1.7
Di(2-ethylhexyl) sebacate ................. 3,127 2,518 3,828 1.52
Stearic acid esters, total .................. 10,405 10,228 12,599 1.23
n-Butyl stearate ....................... 338 338 284 .73
All other stearic acidesters ............. 10,067 9,890 12,315 1.25
All other acyclic plasticizers” .............. 120,388 103,572 65,472 .63

1 Includes data for compounds used principally (but not exclusively) as primary plasticizers. Does not Incﬁdﬁ clearly

defined extenders or secondary plasticizers. -

2 Calculated from unrounded figures.

; lncludeg benzenoid products as defined In part 1, schedule 4, of the Tariff Schedules of the United States
nnotated.
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Footnotes for table 33—Continued

4 The difference between the production reported here and that shown on the Preliminary Report on U.S.
Production of Selected Organic Chemicals (including Synthetic Plastics and Resin Materials), 1987, results from a
combination of incorrect reporting by some companies, end-of-year inventory adjustments, and rounding.

5 Includes data for cresyl diphenyl phosphate, dibutyl phenyl phosphate, diphenyl octyl phosphate, tricresyl
phosphate, triphenyl phosphate, and other cyclic phosphoric acid esters, glycol dibenzoates, toluenesulfonamides,
tetrahydrofurfuryl oleate, and other cyclic plasticizers.

¢ Reported data were accepted in confidence and may not be published, or no data were reported.

7 Includes data for azelaic acid esters, citric and acetylcitric acid esters, myristic acld esters, pelargonic acid
esters, ricinoleic and acetylricinoleic acid esters, glyceryl and glycol esters, and other acyclic plasticizers.

Source: Compiled from data received in response to questionnaires of the U.S. International Trade Commission.
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Table 34

Plasticizers for which U.S. production and/or sales were reported or esfimated, identified by

manufacturer, 1987

Separate Manufacturers’ identification codes
Plasticizers statistics 1 (according to list in table 35)
Cyclic Yes
N-n-Butyl benzenesulfonamide ......................... No TNA.
Diethylene glycol dibenzoate .............cooviivvnvrn.n, No KLM, VEL.
Dipropanediol dibenzoate (Dipropylene glycol dibenzoate) ... No KLM, VEL, UTC.
N-ethyl-p-toluenesulfonamide .......................... No NES.
Glyceryl tribenzoate ...........cviviiiiiiininnenennenns No UTC, VEL.
Phosphoric acid esters: No
Isodecyl diphenyl phosphate ......................... No MON.
Tricresyl phosphate .............c.ccvviiinrrnnnnnnnn. No FMC.
Triphenyl phosphate .............ccoviiiiiinnennnnn. No FMC, MON.
All other phosphoric acidesters ...................... No FMC, MON, SM.
Phthalic anhydride esters: - Yes
Bis(2-ethylhexyl)terephthlate ........................ No EKT.
Butyl benzyl phthalate ...................ccoivvvvnnn. No MON.
Butyl 2-ethylhexyl phthalate . ......................... No BAS.
Butyl octylphthalates .................ccovvivvnnnn. No ART, RCI.
Cyclohexyl isoctyl phthalates ......................... No UTC.
Di(2-butoxyethyl) phthalate .......................... No HAL.
Dibutyl phthalate (including Diisobutyl phthalate) ........ Yes ART, BAS, EKT, HCC, MRF, NOD,
UTC, WTH.
Dicyclohexyl phthalate ....................ccovvuun.. No UTC, (?).
Diethylene glycol phthalate .......................... No CMB.
Diethyl isophthalate .................ccoiiviiininnn.. No (2).
Diethyl phthalate ..................cciiiiiiininnn.. Yes EKT, KF, MON, MRF.
Di-(n-heptyl-n-nonyl) phthalate ...................... No BAS.
Di-(n-heptyl-n-nonyl) undecyl phthalate ............... No BAS, ENJ.
Diisodecyl phthalate ................cccvvvivinvnnn.. Yes ART, BAS, ENJ, HCC, MON, NOD,
RCI, TEK.
Diisohexyl phthalate ...................covviiivunn.. No ENJ.
Diilsononyl phthalate ..................coivvinnennnn. Yes ART, BAS, ENJ, TEK.
Di(2-methoxyethyl) phthalate ........................ No EKT.
Dimethyl isophthalate ....................c.covvvnn... No UTC, (?).
Dimethyl phthalate ................civiinenevnnnnn. Yes EKT, KF, MRF, WTC, UTC, (?).
Dinonyl phthalate ....................ccoiviivinnn.. No ENJ.
Ditridecyl phthalate ..................cccvviiiniunn.. Yes ART, ENJ, HCC, NOD, SM, TEK.
Diundecyl phthalate ................cooviiinnnennnn. No ART, TEK.
Hexyl n-decyl phthalate ....................c.00vuun. No VST.
n-Octyl n-decyl phthalate ........................... No ART, RCI.
Phthalic acid, diallylester ........................... No TNA.
Dioctyl phthalates: Yes
Di(2-ethylhexyl) isophthalate ...................... No MRF.
Di(2-ethylhexyl) phthalate ......................... No ART, BAS, EKT, ENJ, HCC, RCI,
TEK, VST.

Diisooctyl phthalate ......................cuu.un. No ENJ, HAL, NOD, RCI, TEK.

Di-n-octyl phthalate ...................ccovvvvnn... No EK.

All other dioctyl phthalates ............. e No BAS, WTH.

Glycol phthalate esters: ,

Butyl phthalyl butyl glycolate ....................... No (2).

All other phthalic anhydride esters .................. No BAS, MON, NOD, TEK WTC.
Polyethylene glycol dibenzoate .......................... No VEL.
Tetrahydrofurfuryloleate ................ccvvvvenneenn. No WTC.

Toluenesulfonamide o-, p-mixtures ..................... No UTC.

Trimellitic acid esters: ...............co0vviiiinnnnnnn.. Yes
Tri(2-ethylhexyl) trimellitate ......................... No BAS, HCC, TEK.
Tri-n-hexyl trimellitate ..................c.ccvvvuvun.. No ®), (3.
Triisodecyl trimellitate . ....................covvur... No ENJ, HCC.
Trilsononyl trimellitate ..................ccovvuveennn. No ART, TEK.
Triisooctyl trimellitate .................ccovvvvnevnnnn. No ENJ, HAL, NOD, RCI, TEK.
Trimethyl trimellitate ................ccoovvvurrnnn... No FER, (?).

See footnotes at end of table.
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Table 34—Continued

Synthetic Organic Chemicals, 1987

Plasticizers for which U.S. production and/or sales were reported or estimated, identified by

manufacturer, 1987

Plasticizers

Separate
statistics !

Manufacturers’ identification codes
(according to list in table 35)

Cyclic—Continued

Trimellitic acid esters—Continued
Tri-n-octyl n-decyl trimellitate .......................
Trioctyl trimellitate .................................
All other trimeliitic acidesters ................... e
All other cyclic plasticizers ..............c.covvvunennnn..

Acyclic

Adipic acid esters:
Butylene glycoladipate ................c.ovviniennn.
Di(2-(2-butoxyethoxy)ethyl) adipate ..................
Dibutoxyethyl adipate ....................cccivvuunn.
Di(2-ethylhexyl) adipate ...............covvvvvnennnn..

Di-n-hexyl adipate ............. r et e
Diisobutyl adipate ..................0cvvininnin..
Diisodecyl adipate .................ccooiviirnn....
Diisononyl adipate .............cooiviiiinennnnnnnnn.
Diisooctyl adlpate ................ccovvvvvrnnnn.n.
Diisopropyl adipate ................ccoiiiiiiinnnnn.
Dimethyl adipate .................ccoviivrivnnnn.n.
Di-n-octyladipate ...............ccoviiiiinnnn,
Di-tridecyl adipate ................covviinrnnennnnn,
Ethylene glycol adipate .................ccvvunnn...
Neopentyl glycol adipate ............................
n-Octyln-decyl adipate ......................ccc.....
All others adipic acidesters .........................
Azelaic acid esters:
Bis(hydroxypropyl) azelate . ..........................
Di(2-ethylhexyl) azelate ....................covunnn..
Citric and acetylcitric acid esters: ......................
Tributyl acetylcitrate . ................covvivnnunnn..
Tributylcitrate .............coiiiiiiiiiinnnnnn...
Triethyl acetylcitrate ................................
Triethylcitrate ................c. i,
All other citric and acetyicitric acid esters .............
Complex linear polyesters and polymeric plasticizers:
Adipic acid type complex linear polyesters and
polymeric plasticizers ................ccc0vvuuuinn..

All other complex linear polyesters and polymeric
plasticizers ............ ... it

Epoxidized esters:
Epoxidized linseed olls ............covviiinnuni... ..
Epoxidized pentaerythritol tetraphthalate ..............
Epoxidized soyaolls ...............c.ccovuviiinnni.
Epoxidized tallolls .............00vvinvnnennnnn,
2-Ethylhexyl epoxytallates ...........................
All other epoxidized esters .................ccovuvunn.
Clyceryl tripropionate ..............ccovvviiinnnennnnnn.
Glutaric acid esters: ...........coviiiiinnnnnnnnnnnnn..
Neopentyl glycol glutarate ...........................
All other glutaric acidesters .........................
Myristic acld esters: ............cooviiiiinnnnnnnnnn...

HAL, RCI.

ART, EKT, RCI, (?).

ART, TEK, (2), (3).

BAS, BOE, NEV, NOD, SBC.

HAL.

HAL, MON, RCI.

EKT, HAL.

ART, BAS, CAS, EKT, ENJ, HAL,
HCC, MON, NOD, RCI, TEK,
WTH.

EKT, MON.

HAL, HCC, WTC.

HAL, HCC, MRF, NOD.

ART, ENJ, TEK.

ENJ, HAL. HCC, RCI.

VND, WTH.

MRF, (2).

WM, WTH.

EMR, HCC, NOD, SM, WM.

HAL.

HAL.

ART, HCC, RCI.

HAL, HCC, MON, WTC.

EMR.
EMR, HAL, RCI.

UTC.
(3).
(3.

2

ccL, (2).

EMR, HAL, MRF, TEK, WTC,
WTH.

ARZ, DIX, EKX, EMR, SM, VND,
WTC.

UCC, VIK, WTC.

UCC.

FER, FMC, TEK, UCC, VIK, WTC.
WTC.

UCC.

REZ, UCC, VIK.

EKT.

HAL.
HAL.

CAS, WM, WTH.
SCP.
WTH.

See footnotes at end of table.
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Section 11

Table 34—Continued

Plasticizers for which U.S. production and/or sales were reported or estimated, identified by
manufacturer, 1987

Separate Manufacturers’ identification codes
Plasticizers statistics ! (according to list in table 35)
Acyclic—Continued
Octanoic acid esters: No
Palmityloctanoate ................ ..o i, No (2.
All other octanoic acidesters ................... SR No (2).
Oleic acid esters: Yes
Butyloleate ...........cc.iiiiiiiiiiiiiiiiiiiiinaan Yes CHL, EMR, HAL, WTC, WTH.
Decyloleate ..........c.cciiiiiiiiiniiiiiiinnennnnes Yes SBC, SCP, VND.
2-Ethylhexyloleate ............ ... i, No HAL, (3).
Glyceryl trioleate (Triolein) ...........cccvviiiviiinn, No EMR, WTC.
Isobutyloleate ............cciiiiiiii i i No SBC, WTH.
Isooctyloleate .......... ..ottt ‘No HAL.
Methyloleate .......... ...ttt No EMR, TCH, WTC.
Neopentyl glycol dioleate ................cooiviuvnnn No HCC.
Oleyloleate ............cciiiiiiiiiiinirnneiennenns No CAS, SBC.
Propyl oleates: No
n-Propyloleate .............. i, No EMR.
All other oleic acidesters ......................... Yes HAL.
Palmitic acid esters: No
n-Butylpalmitate ............... ... i i, No i EKT.
2-Ethylhexyl palmitate ............... ..o, No VND, WM, WTH.
Isobutyl palmitate ............ ... it No WTH.
Isopropyl palmitate .............coiiiiiiiiiiiiiia, No WM, WTH.
Pelargonic acid esters: No
2-Ethyhexyl pelargonate ................ccvvivinnnn No CAS, SBC.
Glycolpelargonate .............cooiiiiiiinnnnneenns No EMR.
Isodecyl pelargonate .................cciiiiiiiiiinn, No EMR.
Triethylene glycol dipelargonate ...................... No HAL.
All other pelargonic acidesters ...................... No HCC, HCL, WM,
Phosphoric acid esters: No
Tri(2-butoxyethyl) phosphate ........................ No FMC, MON.
Triethyl phosphate .............. ..o it No EKT.
Ricinoleic and acetylricinoleic acid esters: No
n-Butyl acetylricinoleate . ................ ... ... No CAS.
Butylricinoleate .............. ... i No CAS.
Ethylene glycol monoricinoleate ...................... No CAS.
Glyceryl monoricinoleate ................ .0t No CAS.
Glyceryl tri(acetylricinoleate) ..................... ... No CAS.
Methyl acetylricinoleate ............................. No CAS.
Methyl ricinoleate ............... ... i, No CAS.
Propylene glycol monoricinoleate ..................... No CAS.
Sebacic acid esters: No
Dibutoxyethyl sebacate ................ccoivvvivnnn, No HAL.
Dibutyl sebacate ................ciiiiiiiiiiiiin. Yes HAL, WM, (2).
Di(2-ethylhexyl) sebacate ........................... Yes HAL, HCC, TEK, (2?).
Diilsopropyl sebacate ...............cciiiiiiiiiin., No SBC, (?3).
Dimethyl sebacate ............... ... iiiiiiinnnn.. No EMR, (3), (3).
Propylene glycol sebacate ........................... No HAL.
Stearic acid esters: Yes
n-Butylstearate .............. .. i Yes CHL, EMR, TCH, WM, WTC, WTH.
Diethylene glycol succinate .......................... No CMB.
2-Ethylhexyl stearate ............... ..., No CAS, STC, WM.
Hexadecyl stearate .............ccoviviiiininnn.. No HCL.
Isobutyl stearate ................ . i, No EMR, WTH.
Isodecyl stearate . .......... . ciiiiiiiiiinnenenas No WM.
Isopropyl stearate ..............coiiiitriennenennnn " No CAS.
Myristyl stearate ............... . i, No VND.
2-Octyldecyl-12-stearoyl stearate .................... No VND.
Tridecyl stearate .............coiiiiiiiiiiiinennnns No HCC, WM.
All other stearic acidesters ..................... ..., No SBC, WM, WTC.
See footnotes at end of table.
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Table 34—Continued

Plasticizers for which U.S. production and/or sales were reported or estimated, identified by
manufacturer, 1987

Separate Manufacturers’ Identification codes
Plasticizers statistics 1 (according to list in table 35)
Acyclic—Continued
Sucrose acetate Isobutyrate ........................... No EKT.
Tetraethylene glycol di(2-ethylhexanoate) ................ No HAL, UCC, WM.
Triethylene glycol dicaprylate ..................cc0vvunn. No WM.
Triethylene glycol di(caprylate-caprate) ........... e No HAL.
Triethylene glycol di(2-ethylbutyrate) .................... No HAL, UCC.
Triethylene glycol di(2-ethylhexanoate) .................. No EKT, HAL.
2,2,4-Trimethyl-1,3-pentanediol dilsobutyrate ............ No EKX.
All other acyclic plasticizers ..................ccovuvuun.. Yes HCC, HPC, WM.

! Chemicals for which separate statistics are reported in this section are indicated by “Yes.” Chemicals for which
data are accepted in confidence and may not be published are indicated by “No.
2 The manufacturer did not consent to his identification with the designated product.

Source: Compiled from data received in response to questionnaires of the U.S International Trade Commission.
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Section 11

Table 35

Plasticizers: Directory of manufacturers, alphabetical by code, 1987

Code Name of company Code Name of company
ART ...... Aristech Chemical Corp. KM ...... Kalama Chemical, Inc.
ARZ ...... Arizona Chemical Co. MON...... Monsanto Co.
BAS .....: BASF Corp. MRF ...... Morflex Chemical Co., Inc.
BOE ...... Boehme Filatex, Inc. NES ...... Ruetgers-Nease Chemical Co.
CAS ...... CasChem, Inc. NEV ...... Neville Chemical Co.
CCL ...... Catawba-Charlab, Inc. NOD ...... Nuodex, Inc.
CHL ...... Chemol Co. RCl....... Reichhold Chemicals, Inc.
CMB...... Cambridge Industries Co. REZ ...... Interez, Inc.
DIX ....... Dixie Chemical Co., Inc. SBC ...... Scher Chemicals, Inc.
EK ....... Eastman Kodak Co.: SCP ...... Henkel Corp.
EKT ...... Tennessee Eastman Co. Div. SM ....... Mobil Oil Corp., Mobil Chemical Co.,
EKX ...... Texas Eastman Co. Div. Chemical Products Div.
EMR ...... Emery Chemicals Div. of National TCH ...... Quantum Chemical Corp., Emery Div.
Distillers & Chemical Corp. TEK ...... Teknor Apex Co.
ENJ ...... Exxon Chemical Americas CTNA ..., Ethyl Corp.
FER ...... Ferro Corp.: Ucc ...... Union Carbide Corp.
Ferro Chemical Div. uTC ...... Unitex Chemical Corp.
Grant Chemical Div. VDM ...... Van De Mark Chemical Co., Inc.
FMC ...... FMC Corp. VEL ...... Vesicol Chemical Corp.
HAL ...... C. P. Hall Co. VIK ....... Viking Chemical Co.
HCC ...... Hatco Chemical Corp. VND ...... Van Dyk Div. of Mallinckrodt, Inc.
HCL ...... Hoechst Celanese Corp., VST ...... Vista Chemical Co.
Sou-Tex Works WM....... Inolex Chemical Co.
HPC ...... Hercules, Inc. WTC...... Witco Chemical Corp.
KF ....... Dynamit Nobel Chemicals, Inc. WTH ...... Union Camp Corp.

Note.—Complete names, telephone numbers, and addresses of the above reporting companies are listed in app. A.
Source: Compiled from data received in response to questionnaires of the U.S. International Trade Commission.



Section 12

Surface-Active Agents

The surface-active agents included in this
report are organic chemicals that reduce the
surface tension of water or other solvents and are
used chiefly as detergents, dispersing agents,
emulsifiers, foaming agents, or wetting agents in
either aqueous or nonaqueous systems. Waxes
and products used chiefly as plasticizers are
excluded. Surface-active agents are produced
from natural fats and oils, from silvichemicals
such as lignin, rosin, and tall oil, and from
chemical intermediates derived from coal tar and
petroleum. A major part of the output of the bulk
chemicals shown in this report is consumed in the
form of packaged soaps and detergents for
household and industrial use. The remainder is
used in the processing of textiles and leather, in
ore flotation and oil-drilling operations, and in the
manufacture of agricultural sprays, cosmetics,
elastomers, foods, lubricants, paint,
pharmaceuticals, and many other products.

The statistics for production and sales of
surface-active agents (table 36) are grouped by
ionic class and by chemical class and subclass. All
quantities are reported in terms of 100-percent
organic surface-active ingredients and thus
exclude all inorganic salts, water, and other
diluents.  Sales statistics reflect sales of bulk
surface-active agents only; sales of formulated
products are excluded. Data for “all other” in
each of the categories, which was published in
previous editions, can be derived by subtracting
from the totals of each category the sum of the
enumerated items within that category. Data for
the production of surface-active agents during
1983-87 are shown in figure 13.

Total U.S. production of surface-active agents
in 1987 amounted to 6,269 million pounds, or 6.3
percent more than the 5,895 million pounds
reported for 1986. Sales of bulk surface-active

Synthetic Organic Chemicals, 1987

agents in 1987 amounted to 3,923 million pounds,
valued at $1,713 million, compared with sales in
1986 of 3,567 million pounds, valued at $1,606
million. In terms of quantity, sales in 1987 were
10.0 percent more than in 1986.

Production of anionic surface-active agents in
1987 amounted to 3,672 million pounds, or 58.6
percent of the total surfactant output reported for
1987. Sales of anionics in 1987 amounted to
1,788 million pounds, valued at $526 million.

Production of cationic surface-active agents in
1987 amounted to 655 million pounds, 33.0
percent more than the 492 million pounds
reported in 1986. Production of nonionic
surface-active agents amounted to 1,909 million
pounds in 1987, 11.2 percent more than the
1,717 million pounds reported in 1986. Sales of
cationic surface-active agents in 1987 increased by
27.3 percent in terms of quantity, and by 13.8
percent in terms of value when compared with
sales as reported in 1986. Sales of nonionics in
1987 increased by 12.4 percent in terms of
quantity, and by 5.9 percent in terms of value
when compared with sales as reported in 1986.

The difference between production and sales
reflects inventory changes and captive
consumption of surface-active agents by synthetic
rubber producers, and by manufacturers of
cosmetics, packaged detergents, bar soaps, and
other formulated consumer products. In some
instances the difference may also reflect quantities
of surface-active agents used as chemical
intermediates, e.g., nonionic alcohol and
alkylphenol ethoxylates, which may be converted
to anionic surface-active agents by phosphation or
sulfation.

Table 37 lists the products reported in this
section and indicates the manufacturer(s) of each
by code. These codes are identified by company
name in table 38.

Eric Land
202-252-1349
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Figure 13
Surface-active agents: U.S. production, 1983-87

Millions
of pounds

7

1987

Source: Complled from data received in response to questionnaires of the U.S. International Trade Commission.
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Table 36
Surface-active agents: U.S. production and sales, 1987

Average
Sales? Unit
Surface-active agents Production? Quantity Value value®
1,000 1,000 1,000 Per
pounds pounds dollars pound
Grandtotal ............................ 6,268,533 3,923,017 1,712,716 $0.44
Benzenoid4 . ............ . i, 1,460,055 840,263 386,270 .46
Nonbenzenold ..................covvuiinn. 4,808,478 3,082,754 1,326,446 .43
Amphoteric
Total ....oiiiiiiii i e e 33,129 30,007 28,818 .96
(Carboxymethyl) [3-(coconut oil amido)
propyl] dimethylammonium hydroxide,
innersalt ....................0ciuinn. 5,694 4,938 3,050 .62
N-Dodecyl-3-iminodipropionic acid,
disodumsalt ........................ 194 203 288 1.42
N-(Tallow alkyl)-3-iminodipropionic acid,
disodumsalt ........................ 240 227 287 1.26
All other amphoteric.surface active
ageNnts ... i 27,001 24,639 25,193 1.03
Anionic
Total ..ot e 3,672,111 1,787,551 525,968 .29
Carboxylic acids (and salts thereof), total ... 861,483 242,017 88,000 .36
Amine salts of fatty, rosin, and tall oil
acids, total ........................ 3,484 1,927 1,548 -~ .80
Stearic acid, triethanolamine salt ...... 409 81 81 1.00
All other amine salts of fatty, rosin,
and talloitacids ................... 3,075 1,846 1,467 .79
Coconut oil acids, potassium salt ......... 14,636 827 1,274 1.54
Coconut oil acids, sodium salt ........... 129,634 5,736 2,289 .40
Rosin acids, potassiumsalt .............. 98,898 78,435 20,158 .26
Tall oil acids, potassiumsalt ............. 11,689 4,286 2,246 .52
Tallow acids, sodium salt ................ 385,520 31,509 8,292 .26
All other carboxylic acids (and salts
thereof) ............ . ciiiiiiiiin.. 217,622 119,297 52,193 .44
Phosphoric and polyphosphoric acid esters
(and salts thereof), total ................ 51,078 39,376 37,208 .94
Alcohols and phenols, alkoxylated and
phosphated, total ................... 33,754 28,468 25,477 .89
Decyl alcohol, ethoxylated and
phosphated ....................... 1,422 1,278 933 .73
Dinonylphenol, ethoxylated and
phosphated ....................... 1,154 1,138 1,035 .91
Mixed linear alcohols, ethoxylated and
phosphated ....................... 6,727 5,959 5,721 .96
Nonylphenol, ethoxylated and
phosphated ....................... 6,392 5,400 4,737 .88
Octylphenol, ethoxylated and
phosphated ....................... 2,155 1,770 1,562 .88
Phenol, ethoxylated and phosphated . ... 578 575 448 .78
Tridecyl alcohol, ethoxylated and
phosphated ....................... 2,438 958 825 .86
All other alcohols and phenols,
alkoxylated and phosphated ......... 12,888 11,390 10,216 .90
Decyl and octyl phosphate ............... 1,418 1,370 1,150 .84
2-Ethylhexyl phosphate ................. 711 565 543 .96
2-Ethylhexyl phosphate, sodium salt ...... (%) 1,940 1,202 .62
Mixed alkyl phosphate ................... 3,872 2,923 3,231 1.1
All other phosphoric and polyphosphoric acid
esters (and salts thereof) ............. 11,323 4,110 5,605 1.36
See footnotes at end of table.
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Table 36—Continued
Surface-active agents: U.S. production and sales, 1987

Average
Sales? Unit
Surface-active agents Production' Quantity Value value®
1,000 1,000 1,000 Per
pounds pounds dollars pound
Anionic—Continued
Sulfonic acids (and salts thereof), total ...... 1,963,385 1,284,575 274,361 $0.21
Alkylbenzenesulfonates, total ............. 736,873 181,488 103,296 .57
Dodecylbenzenesulfonic acid . .......... 351,699 91,155 42,480 .47
Dodecylbenzenesulfonic acid, calcium
salt ... i 5,941 3,641 3,968 1.09
Dodecylbenzenesulfonic acid, isopropyla-
mnesalt...............coiiuinnenn 4,378 3,395 2,867 .84
Dodecylbenzenesulfonic acid, (mixed
alkyl) aminesalt ................... 212 (%) (%) (%)
Docecylbenzenesulfonic acid, sodium
L= L 239,988 70,095 46,213 .66
Dodecylbenzenesulfonic acid, triethano-
laminesalt .................c00vnn 9,886 10,013 5,925 .59
All other alkylbenzene sulfonates ....... 124,769 3,189 1,843 .58
Benzene-, cumene-, toluene-, and xylene-
sulfonates, total .................... 136,858 128,497 27,314 21
Xylenesulfonic acid, ammonium salt . ... 11,886 12,736 3,096 .24
Xylenesulfonic acid, sodium salt ........ 98,624 95,634 18,646 .19
All other benzene-, cumene-, toluene-,
and xylenes sulfonates .............. 26,348 20,127 5,572 .28
Ligninsulfonates and naphthalenesulfonates,
total .........iiiiiii i e 883,465 882,295 67,905 .08
Ligninsulfonic acid, ammonium salt ..... 7,249 10,904 703 .06
Ligninsulfonic acid, calcium sailt ........ 507,194 513,734 23,424 .05
Ligninsulfonic acid, sodium salt ........ 311,833 303,641 28,036 .09
Ligninulfonic acid, zinc salt ............ 717 740 119 .16
All other ligninsulfonates and naphtha-
lene sulfonates .................... 56,472 53,276 15,623 .29
Sulfosuccinamic acid derivatives .......... 3,795 3,714 2,442 .66
Taurine derivatives ..................... 5,734 3,467 3,725 1.07
Sulfonic acids having ester or ether link-
ages, total ................. ... ... 160,436 52,100 48,662 .93
Sulfosuccinic acid esters, total ........ 31,437 26,697 26,162 .98
Sulfosuccinic acid, bis(2-ethylhexyl) ’
ester, sodiumsalt ............... 23,272 19,856 20,487 1.03
Sulfosuccinic acid, diisooctyl ester,
sodiumsalt ..................... (%) 135 116 .86
All other sulfosuccinic acid esters . ... 8,165 6,706 5,559 .83
All other sulfonic acids having ester or
ether linkages ..................... 128,999 25,403 22,500 .89
All other sulfonic acids (and salts
thereof) ..........cooviiiiiiniinnne, 36,224 33,014 21,017 .64
Sulfuric acid esters (and salts therof),
total® ... e e 796,165 221,583 126,399 .57
Acids, amides, and esters, sulfated,
total ... i it 8,874 5,606 3,788 .68
Butyl oleate, sulfated, sodium salt ..... 1,864 1,617 758 .47
All other acids, amides, and esters,
sulfated . ..................c0v it 7,010 3,989 3,030 .76
Alcohols, sulfated, total ........... e 221,105 61,778 52,189 .84
Decyl sulfate, sodiumsalt ............. 1,102 (%) (®) (%)
Dodecyl sulfate, ammonium salt ....... 22,497 10,247 7,341 72
Dodecy! sulfate, magnesium salt ....... 469 86 110 1.27
Dodecyl sulfate, sodium salt ........... 25,956 24,873 20,399 .82
Dodecyl sulfate, triethanolamine salt . ... 10,056 7,543 5,159 .68
2-Ethylhexyl sulfate sodium salt ........ 2,056 2,005 2,413 1.20
Mixed linear alcohols, sulfated,
ammoniumsalt .................... 52,735 4,171 4,069 .98
Mixed linear alcohols, sulfated, sodium
LT 1 (%) 5,925 5,888 .99
All other alcohols, sulfated ............ 106,234 6,928 6,810 .98
See footnotes at end of table.
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Table 36—Continued
Surface-active agents: U.S. production and sales, 1987

Average
Sales? Unit
Surface-active agents Production' Quantity Value value®
1,000 1,000 1,000 Per
pounds pounds dollars pound
Anionic—Continued
Sulfuric acid esters (and salts thereof)—
Continued
Ethers, sulfated, total®.................. 637,856 130,964 54,274 $0.41
Dodecyl alcohol, ethoxylated and
sulfated, sodiumsalt ............... 9,125 7,879 7,819 .99
Mixed linear alcohols, ethoxylated and
sulfated, sodiumsalt ............... (%) 28,388 16,351 .58
All other ethers, sulfateds ............. 528,731 94,697 30,104 .32
Natural fats and oils, sulfated, total ...... 28,330 23,235 16,148 .70
Castor oil, sulfated, sodium salt ....... 4,726 4,212 2,768 .66
Tall oll, sulfated, sodum salt .......... 989 930 400 .43
Tallow, sulfated, sodium salt .......... 612 493 246 .50
All other natural fats and oils,
sulfated .. ... e e e 22,003 17,600 12,734 .72
Cationic
Total ..ot i e e e 654,692 409,853 357,819 .87
Amine oxides and oxygen-containing amines
(except those having amide linkages),
total ... ... e 180,413 63,190 47,037 .74
Acyclic, total .......................... 172,615 54,694 38,224 .70
(Coconut oll alkyl)amine, ethoxylated ... 3,075 8,173 6,864 .84
(Hydrogenated tallow alkyl)amine,
ethoxylated ....................... 761 710 505 .71
(9-Octadecenyl)amine, ethoxylated .... 1,639 1,602 1,411 .88
Octadecylamine, ethoxylated .......... 695 711 1,015 1.43
(Soybean oil alkyl)amine, ethoxylated ... 234 849 1,319 1.55
(Tallow alkyl)amine, ethoxylated ....... 7,941 7,823 5,693 .73
All other acyclic ................... e 168,270 34,826 21,417 .61
Cyclic (including imidazoline and oxazoline
derivatives), total .................... 7,798 8,496 8,813 1.04
1-(2-Hydroxyethyl)-2-nonyi-2-
imidazoline ........................ 1,327 1,325 1,693 1.28
1-(2-Hydroxyethyl-2-nor(coconut oil
alkyl)-2-imidazoline ................. 272 (%) (%) (%)
1-(2-Hydroxyethyl)-2-nor (tall oil alkyl)-
2-imidazoline ...................... 1,607 577 1,784 3.09
All other cyclic (including imidazoline and
oxazoline derivatives) ............... 4,592 6,594 5,336 .81
Amines and amine oxides having amide
linkages, total ....... e 58,839 39,410 26,518 .67
Stearic acid-diethylenetriamine
condensate ...............ciiiuninnnn 1,328 584 712 1.22
Stearic acid-ethlenediamine condensate,
monoethoxylated ..................... 401 359 233 .65
All other amines and amine oxides having
amide linkages ............. .. 0iinn.n 57,110 38,467 25,573 .66
Amines, not containing oxygen (and salts
thereof), total ........................ 207,132 99,609 79,616 .80
Aminesalts .....................0.uu.. 4,106 5,431 4,548 .84
Diamines and polyamines, total .......... 92,301 26,685 25,608 .96
N-(Coconut oil alkyl)trimethylene-
diamine ...............c0 i, 1,377 1,823 2,881 1.58
N-(9-Octadecenyl)trimethylene-
diamine ...........ciiviiiiiiinn., 650 () (%) (°)
N-(Tallow alkyl)trimethylenediamine .... 7,182 (%) (%) (%)
All other diamines and polyamines ...... 83,092 24,862 22,727 .91
See footnotes at end of table.
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Section 12

Table 36—Continued
Surface-active agents: U.S. production and sales, 1987

Average
Sales? Unit
Surface-active agents Production' Quantity Value value®
1,000 1,000 1,000 Per
pounds pounds dollars pound
Cationic—Continued
Amines, not containing oxygen (and salts
thereof) —Continued

Monoamines, total ..................... 110,725 67,493 49,460 $.73
(Coconut oil alkyl)amine .............. 2,174 991 1,050 .47
(Hydrogenated tallow alkyl)amine ...... 3,319 4,733 3,576 .76
9-Octadecenylamine ................. 12,033 6,146 4,857 .79
Octadecylamine ..................... 2,013 1,561 1,617 .97
(Soybean oll alkkyl)amine .............. 4,628 3,226 1,506 .47
(Tallow alkyl)amine ................... 8,419 10,312 7,491 .73
All other monoamines ................ 78,139 40,524 29,463 .73

Quaternary ammonium salts,

containing oxygen, total ................. 37,209 39,131 37,688 .96

(Coconut oil alkyl)bis(2-hydroxyethyl,

ethoxylated)-methylammonium chioride . . . 346 346 388 1.12

All other quaternary ammonium salts,
containingoxygen .................... 36,863 38,785 37,300 .96

Quaternary ammonium salts, not containing

oxygen, total .............ciiiiriian., 161,616 159,856 139,781 .87

Acyclic, total ....................c.u.u. 134,848 144,041 124,406 .86
Bis(coconut oil alkyl)dimethylammonium

chloride .................ccvvvivnn. (%) 5,742 5,623 .98
Bis(hydrogenated tallow alkyl) dimethyl-

ammonium chloride ................ 75,008 72,926 48,410 .66
Trimethyl(soybean oil alkyl) ammonium

chloride ...................ccovvnn. (%) 502 1,053 2.10
Trimethyl(tallow alkyl)ammonium

chloride ..............ccovivvnnnn. 818 2,974 2,622 .88
Allother acyclic ..................... 59,022 61,897 66,698 1.08

Benzenoid, total* ................. e 26,768 15,815 15,375 .97

Benzyl(coconut oil alkyl)dimethyl-
ammonium chloride ................. 972 (%) (%) (%)
Benzyldimethyl(mixed alkyl)ammonium
chloride ........................... 6,072 5,511 6,514 1.18
Benzyltrimethylammonium chloride .. ... 3,691 (%) (%) (%)
All other benzenoid ................... 16,033 10,304 8,861 .86
All other cationic surface-active agents ...... 9,483 8,657 27,179 3.14
Nonionic
Total ...t e e 1,908,601 1,695,606 800,111 .47
Carboxylic acid amides, total ............... 178,392 133,722 563,791 .40

Diethanolamine codensates (amine/acid ,

Rato=2/1)total ....................... 18,207 16,047 11,202 .70
Coconutollacids .................... 5,908 5,343 3,660 .68
Coconut oll and tallow acids ........... 6,882 6,580 4,385 .67
Lauricacid ...............ccvvvvnnn. 82 65 64 .99
Lauric and myristic acids 314 313 290 .93
Oleilcacid................ 747 715 498 .70
Stearic acid ..... .. 150 136 93 .69
Talloilacids ...............ccovvunn.. 1,426 741 453 .61
Tallowacids ...........covvvvvennnn.. 193 (%) (%) (%)
All other diethanolamine condensates

(amine/acid Ratio =2/1) ............ 2,505 2,154 1,759 .82

Diethanolamine condensates (other amine/

acid ratios), and other carboxylic acid

amides, total ...................... 160,185 117,675 42,589 .36
Coconut oll acids (amine/acid

Ratio=1/1) ..............cccoutt. 26,501 20,279 12,171 .60
Coconut oil acid-ethanolamine conden-

sate (amine/acid Ratio = 1/1) ........ 3,103 (%) (%) (%)
Lauric acid (amine/acid Ratio = 1/1) . ... 3,436 2,264 2,010 .89
Lauric and myristic acids (amine/acid

Ratio=1/1) ..............ccovvvn. 1,616 1,686 1,325 .79
Linoleic acid (amine/acid Ratio = 1/1) ... 396 384 332 12-6 .86
Oleic acid (amine/acid Ratio = 1/1 ..... 121 (%) (%) (%)

See footnotes at end of table.
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Synthetic Organic Chemicals, 1987

Table 36—Continued
Surface-active agents: U.S. production and sales, 1987

Average
Sales? Unit
Surface-active agents Production? Quantity Value value®
1,000 1,000 1,000 Per
pounds pounds dollars pound
Nonionic—Continued
Diethanolamine condensates (other amine/
acid ratios), and other carboxylic acid
amides—Continued
Soybean oll acids (amine/acid
Ratio=1/1) ................ovvuut, 1,097 1,084 1,734 $1.60
Stearic acid (amine/acid Ratio = 1/1) ... 135 66 48 .73
All other diethanolamine condensates
(other amine/acidRatios), and other
carboxylic acid amides .............. 123,780 91,912 24,969 .27
Carboxylic acid esters, total ............... 300,194 250,028 183,737 .73
Anhydrosorbitol esters, total ............. 36,174 36,462 26,105 72
Anhydrosorbitol monolaurate .......... 6,002 5,510 3,864 .70
Anhydrosorbitol mono-oleate ... .. 6,645 6,294 5,083 .81
Anhydrosorbitol monostearate . 17,865 19,454 12,972 .67
Anhydrosorbitol sesquioleate .. . 1,017 919 787 .86
Anhydrosorbitol trioleate ....... .. 2,081 1,872 1,453 .78
All other anhydrosorbitol esters . . 2,564 2,413 1,946 .81
Diethylene glycol monolaurate ............ 266 266 143 .54
Diethylene glycol monostearate .......... 70 73 77 1.06
Ethoxylated sorbitol and anhydrosorbitol
esters, total ....................... 35,217 34,075 26,040 76
Ethoxylated anhydrosorbitol mono-
laurate .............c0iiiiiiininn, 6,251 6,022 5,275 .88
Ethoxylated anhydrosorbitol mono-
oleate .............ciiiiiiiii, 8,066 8,101 5,049 .62
Ethoxylated anhydrosorbitol mono-
stearate ................ciuuunnn. 13,543 13,071 9,500 .73
Ethoxylated anhydrosorbitol
trioleate .......................... 2,362 2,219 1,804 .81
Ethoxylated anhydrosorbitol ‘
tristearate ........................ 903 828 714 .86
All other ethoxylated sorbitol and
anhydrosorbitol esters .............. 4,092 3,834 3,698 .96
Ethylene glycol distearate ............... 3,268 3,312 1,975 .60
Ethylene glycol monostearate ............ 2,203 2,110 1,347 .64
Glycerol esters, total ................... 66,145 64,480 562,222 .81
Glycerol mono-oleate ................ 7,263 6,510 4,992 77
Glycerol monoricinoleate .............. 53 54 81 1.51
Glycerol monostearate ............... 13,346 12,448 10,117 .81
All other glycerol esters .............. 45,483 45,468 37,032 .81
Natural fats and oils, ethoxylated, total ... 38,451 27,844 20,372 .73
Castor oil, ethoxylated ............... 16,843 13,141 8,646 .66
Hydrogenated castor oil, ethoxylated ... 2,507 1,829 1,289 .70
Lanolin, ethoxylated .................. 1,849 1,558 1,368 .88
All other natural fats and oils,
ethoxylated ....................... 17,252 11,316 9,069 .80
Polyethylene glycol esters, total .......... 52,077 40,856 29,247 .72
Polyethylene glycol diester of tall oil
acids .......iiiiiii i i e 3,032 (%) (5) (%)
Polyethylene glycol dilaurate ........... 843 792 773 .98
Polyethylene glycol dioleate ............ 2,650 989 749 .76
Polyethylene glycol distearate .......... 2,899 2,036 2,133 1.05
Polyethylene glycol monoester of tall oil
acids ...t 2,978 2,534 1,555 .61
Polyethylene glycol monolaurate . ....... 6,172 5,949 3,846 .65
Polyethylene glycol mono-oleate ....... 4,529 3,952 2,937 74
Polyethylene glycol monopalmitate 988 784 468 .60
Polyethylene glycol monostearate 8,254 6,171 4,815 .78
Polyethylene glycol sesquiester of tall
oilacids ..............cc0vvvununn, 892 728 547 .75
All other polyethylene glycol esters .. ... 18,840 16,921 11,424 .68
Polyglycerol esters, total ................ 1,374 1,324 1,990 1.50
Polyglycerol mono-oleate ............. 595 595 748 1.26
All other polyglycerol esters ........... 779 729 1,242 1.70
1,2-Propanediol monostearate ........... 1,768 1,185 1,719 1.45
All other carboxylic acid esters ........... 63,181 38,041 22,500 .59
See footnotes at end of table. 12-7
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Table 36—Continued
Surface-active agents: U.S. production and sales, 1987

Average
Sales? Unit
Surface-active agents Production? Quantity Value value®
1,000 1,000 1,000 Per
pounds pounds dollars pound
Nonionic—Continued
Ethers, total ..............c.ciiiivnnnne, 1,408,092 1,304,210 547,886 $.42
Benzenoid ethers, total* ................. 501,317 466,760 199,382 .43
Dinonylphenol, ethoxylated ............ 3,589 2,648 2,420 .91
Dodecylphenol, ethoxylated ........... 12,135 10,894 4,972 .46
(Mixed alkyl) phenol-formaldehyde,
alkoxylated .................... ..., 10,641 (%) (%) (%)
Nonylphenol, ethoxylated ............. 356,607 355,593 124,914 .35
Nonylphenol, ethoxylated and propo-
xylated ......... .. i i, 677 722 573 .79
All other benzenoid ethers ............. 117,668 96,903 66,503 .69
Nonbenzenoid ethers, total .............. 808,659 766,677 294,792 .38
Chemically-defined linear alcohols,
ethoxylated, total ................ 25,127 21,547 17,616 .82
Decyl alcohol, ethoxylated .......... 13,472 11,170 6,504 .58
Dodecyl alcohol, ethoxylated ........ 3,266 2,470 2,140 .87
9-Octadecenyl alcohol, ethoxy-
lated . .......oiiiiiii i 1,531 1,060 1,106 1.04
Oleyl alcohol, ethoxylated .......... 1,578 1,486 1,830 1.28
All other chemically-defined linear
alcocols, ethoxylated ............. 5,280 5,361 6,036 1.13
Mixed linear alcohols, alkoxylated,
total ......... ... il 783,532 745,130 277,176 .43
Mixed linear alcohols, ethoxylated ... 685,132 651,211 246,822 .38
Mixed linear alcohols, ethoxylated ‘
and propoxylated ....... e 24,248 23,815 15,537 .65
Tallow alcohol, ethoxylated ......... (%) 803 644 .80
All other mixed linear alcohols,
alkoxylated ..................... 74,152 69,301 14,173 .20
Other ethers and thioethers, total ........ 98,116 70,773 63,712 .76
Mixed alcohols, ethoxylated ........... 2,907 1,910 2,096 1.10
Poly (mixed ethylene, propylene)
glycol ... .. 12,309 5,124 3,746 .73
Tridecy! alcohol, ethoxylated .......... 8,790 5,644 4,499 .80
All other ethers and thioethers ......... 74,110 58,095 43,371 75
All other nonionic surface-active agents ..... 21,923 7,646 14,697 1.92

' All quantities are given in terms of 100 percent organic surface-active ingredient.

2 Sales include products sold as bulk surface-active agents only.

3 Calculated from unrounded figures.

4 The term “benzenoid” used in this report, describes any surface-active agent, except lignin derivatives, whose
molecular structure includes 1 or more 6-membered carbocyclic or heterocylic rings with conjugated double bonds
(e.g., the benzene ring or the pyridine ring).

5 Reported data were accepted In confidence and may not be published, or no data were reported.
¢ Includes all other anionic surface-active agents.

Source: Compiled from data received in response to questionnaires of the U.S. International Trade Commission.
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Table 37

Synthetic Organic Chemicals, 1987

Surface-active agents for which U.S. production and/or sales were either reported or estimated,

identified by manufacturer, 1987

Surface-active agents

Separate
statistics !

Manufacturers’ identification codes
(according to list in table 38)

Amphoteric

1,1-Bis(carboxymethyl) -2-undecyl-2-imidazolinium

chloride, disodium salt ................covviiiinenen,
Bis(2-hydroxyethyl)tallowammonium ethanoate ...........
3-[Caprylamidoethylene-(2-hydroxyethyl) amino] propionic

= 1o L«
Caprylamphopropionate ...............cciiiiiiinnnnnn
1-Carboxyethyl-1-(2-hydroxyethyl)-2-heptyl-2-

imidazolinium hydroxide, sodium derivative, sodium

£ 1L N
1-Carboxyethyl-1-(2-hydroxyethyl)-2-nonyl-2-

imiazolinium hydroxide, sodium derivative, sodium

£ 1L PR
(1-Carboxyheptadecyl) trimethylammonium hydroxide,

Inner salt ...........ciiiiiiiiiiiii it i i e,
Carboxymethyl-3-cocoamidopropyldimethylammonium

chloride, sodiumsalt ......................ccivunnnn
(Carboxymethyl) [3-(coconut oil amido)propyl]-

dimethylammonium hydroxide, innersalt ...............

1-Carboxymethyl-2-heptadecyl-1-(2-hydroxyethyl)-2-

imidazolinium hydroxide, sodium derivative, sodium

SaAlt L. i i i e e i e
1-Carboxymethyl-1-(2-hydroxyethyl)-2-heptyl-2-

imidazolinium hydroxide, sodium derivative, sodium

Sal . e it e et e
1-Carboxymethyl-1-(2-hydroxyethyl) -2-imidazolinium

hydroxide, sodium derivative, sodium salt ..............
1-Carboxymethyi-1-(2-hydroxyethyl)-2-nonyl-2-

imidazolinium hydroxide, sodium derivative, sodium

£ L N
1-Carboxymethyl-1-(2-hydroxyethyl)-2-undecyl-2-

Imidazolinium hydroxide, sodium derivative, sodium

7= L A
1-Carboxymethyl-1-(2-hydroxyethyl)-2-undecyl-2-

imidazolinium hydroxide, sodium derivative, sodium

£ L
(Carboxymethyl)-3-laurylamidopropyldimethyl

ammonium hydroxide, Innersalt ......................
Cocoamidoamphoglycinate ...............ccciiinennnnn..
Cocoamidopropyl betaine ....................cccivunn.
N-Cocoamido-propyl-N,N-dimethylamine oxide ...........
3-[3-(Cocoamidopropyl) dimethylammonio]-2-

hydroxypropane sulfonate ...............c.covvivnnen..
3-Cocoamidopropyl-2-hydroxy-3-sulfopropyldimethyi

ammonium hydroxide, Innersalt ......................
Cocoamphocarboxyglycinate .................ccvvivnnnn
Cocoamphocarboxypropionate ...............covuvevunn.
Cocoamphopropionate ............civeivivininenenennnn

N-(Coconut oil alkyl)-B-alanine, partial sodium salt .......

N-(Coconut oil alkyl)-B-alanine, sodium salt .............
3-(Coconut oil alkyl)amidoethylene-(2-hydroxyethyl)-

aminopropionic acid .............. i it i
N-(Coconut oil alkyl)aminobutyricacid ...................
N, N-Di(hydroxyethyl)-N-carboxymethyl tallow ammonium

quat, Innersalt ...........coiiiiiiiniinenrinennennnn
Dimethyloleylammonium ethanoate ......................
Dodecyl! disodium banaline, N- (2-carboxyethyl) sodium

LT 1L P

BRD.
MIR.

MIR.
MOA.
MIR.

MIR.

DUP.

ENJ.

AAC, CYL(E), ETC, MIR, MZC,
SCP, SHX, WM, WTC, (2).

MIR.

MIR.
BRD.

AAC, BRD, MIR.

MIR.

MIR.

MIR, MZC.
MOA.
MOA.
MOA.

MIR.

MZC, SCP, SHX.
MOA.
MOA.
MOA.

SCP.
AAC, DUP.

MIR.
ARC.

SHX.
MIR.

GAF.

See footnotes at end of table.
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Section 12

Table 37—Continued

Surface-active agents for which U.S. production and/or sales were either reported or estimated,

identified by manufacturer, 1987

Separate Manufacturers’ identification codes
Surface-active agents statistics ! (according to list in table 38)
Amphoteric—Continued
N-Dodecyl-3-iminodipropionic acid ...................... No MOA, SCP.
N-Dodecyl-3-iminodipropionic acid, disodium salt ......... Yes AAC, MIR, MOA, SCP.
N-Dodecyl-3-iminodipropionic acid, monosodium sait ...... No MIR.
Heptadecylimethylbenzimidazoline sulfonic acid, sodium
£ 1 No BRD.
1-Hexadecanium-N-carboxymethyl-N-dimethyl, hydroxy
£ 1L No GAF.
Hexylisonanylamidocarboxylic acid, monoethanolamine
L= | No HCL.
1-Hydroxyethyl-1-(2-hydroxy-3-sodium sulfonatopropyl)-
2-capryl-2-imidazolinium hydroxide ...................... No MIR.
1-Hydroxyethyl-1-(2-hydroxy-3-sodium sulfonatopropyl)-
2-nor-(coconut oll fatty acids)-2-imidazolinium
hydroxXide ........c.coiiiiiii ittt ittt No MIR.
1-Hydroxyethyl-1-(2-hydroxy-3-sodium sulfonatopropyl-2-
oleyl-2-imidazolinium hydroxide ................cc0vvun. No MIR.
1-(2-Hydroxyethyl)-1-(sodium carboxymethylene-
oxyethylene)-2-nor-(coconut oil fatty acids)-2-
imidazolinium hydroxide ...............ccoviiivnvnnnnn No MIR.
Isodecyloxypropyliminopropionic acid, monosodium salt .... No ENJ.
Isonanylamidocaproic acid, triethanolamine salt ........... No SHX.
Isostearic amphopropionate ..............ciiiiiiinnn. No MOA.
Lauroamphocarboxyglycinate .............coovvvivnrnnnn.. No MOA.
Laurylamidopropyl betaine .................cciiiininn. No MOA.
Laurylamphoglycinate ................cciiiiiiininnenn. No MOA.
Mixed acyclic primary amines, ethoxylated and sulfated,
sodiumsalt ......... ... i i i i i i e No RH.
(Mixed alkyl)sulfobetalne ..............cocooviiiinnennnn. No BRD, MOA, SHX, WM, (2).
Oleic acid-ethylenediamine condensate, propoxylated
and sulfated, sodiumsalt ............................ No MOA.
Oleylbetaine ...........cciviiiiiiin ittt No SCP.
1-(Sodium carboxyethylene)-1-(sodium
carboxymethylene-oxyethylene)-2-nor-(tall oil fatty
acids)-2-imidazolinium hydroxide ...................... No MIR.
1-(Sodium carboxymethyl)-1-(sodium
carboxymethylene-oxyethylene)-2-nor-(coconut oil
fatty acids)-2-imidazolinium lauryl sulfate .............. No MIR.
N-(Tallow alkyl)-3-iminodipropionic acid, disodium salt ..... Yes MIR, MOA, SCP.
Tridecyloxypoly (ethyleneoxy)propionic acid, potassium
Salt . e e e No MRV.
All other amphoteric surface-active agents .............. No SBC.
Anionic
Carboxylic acids (and salts thereof):
Amine salts of fatty, rosin, and tall oil acids:
Coconut oil acids, diethanolamime salt .............. No SHX.
Coconut oil acids, ethanolamine salt ................ No SBP.
Isostearic acid, mixed isopropanolamines salt ........ No (3.
Isostearic acid, triethanolamine salt ................ No PCI.
Oleic acid, mixed isopropanolamine salt ............. No UTC, (?).
Oleic acid, morpholinesalt ........................ No (3).
Oleic acid, triethanolaminesalt .................... No CPC, (?).
3-Propanoic acid, coco-amino, sodium salt ......... No PCI.
Rosin acids, triethanolamine salt ................... Yes CPC.
Stearic acid, N,N,N’,N’-tetrakis (2-hydroxyethyl) -
ethylenediamine salt ......................cco.... No ICI.
Stearic acid, triethanolamine salt .................. Yes AAC, BRD, PCI, SBP, (2).

See footnotes at end of table.
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Synthetic Organic Chemicals, 1987

Table 37—Continued

Surface-active agents for which U.S. production and/or sales were either reported or estimated,
identified by manufacturer, 1987

Separate Manufacturers’ identification codes
Surface-active agents statistics ! (according to list in table 38)
Anionic—Continued
Carboxylic acids (and salts thereof):—Continued
Amine salts of fatty, rosin, and tall oil acids—Continued
Tall oil acids, diethanolamine salt (condensate) ...... No SHX.
Tall oll acids, triethanolamine salt .................. No PNX.
Tallow aclds, triethanolamine salt .................. No CPC, ENJ, SBP.
All other amine salts of fatty, rosin,an€ tall
ollacids ......civiiiiiiiiiii i i i i i i e No S, WVA, (3).
Carboxylic acids having amide, ester, or ether linkages:
Butoxyethylene oxyacetic acid, sodum salt .......... No MIR.
§(or 6)-Carboxy-4-hexyl-2-cyclohexene-1-octanoic
acid, reaction products with castoroil ............ No (2).
N-(Coconut oil acyl)sarcosine, sodium salt .......... No ENJ, HMP.
N, N-Dimethyl capramide ................covvuunn. No PEL.
Dodecyloxypoly (ethyleneoxy)acetic acid, sodium
L= 1L P No MIR.
N-Lauroylsarcosine, sodumsalt ................... No HMP.
Maleic acid, monoalkylester .................c.cv.... No (2.
Mixed(secondary linear alcohol)polyethylene
propionic acid, sodumsalt ...................... No CHP.
Poly (oxy-1,2-ethanediyl), w-(2-carboxyethoxy)-w'-
hydroxy-o, ¢ ' -(iminodi-2, 1-ethanediyl) -
bis-,N-(tallow alkyl derlvs), potassium salt ........ No MIR.
Poly (oxy-1,2-ethanediyl)-ax-carboxy methyl, w-
(tri-decyloxy), potassiumsalt ................... No PCI.
Tridecyloxypoly (ethyleneoxy)acetic acid, sodium .
SaAlt ... e e e e e e e No FTX, HMP, S.
Carboxylic acids with amide, ester or ether
linkage, other .............ciiiiiiiiiiiinennnnes No BRI, S.
Potassium and sodium salts of fatty, rosin, and
tall oil acids:
Animal grease, sodiumsalt ..................coovun. No NMC.
§(or 6)Carboxy-4-hexyl-2-cyclohexene-1-octanoic
acid, potassium/sodium salts .................... No (2).
Castor oil acids, potassiumsalt .................... No CAS.
Castor oil acids, sodum salt ...................... No LUR.
Citric acid, sodium salts (50%) in sodium
phosphates (20%) .........cciiiiininnnnnenenn No HCL.
Coconut ol acids, potassiumsalt .................. Yes AGP, CON, ESS, HEW, HIP, HNT,
NMC, PG, PNX.
Coconut oll acids, sodiumsalt ..................... Yes BSW, CON, CP, ENJ, HEW, LEV,
NMC, NPR, PG, (2?).
Corn oil acids, potassiumsalt ..................... No HNT, NMC.
2-Ethylhexanoic acid, potassiumsalt ............... No UPF.
Gluconic acid, potassium and sodium salts with
20 percent mix of sodium bisulfite—-formaldehyde ... No HCL.
Heptanoic acid, potassiumsalt .................... No (2.
Isonanoic acid, sodium salt ........................ No HCL.
Lauric acid, potassiumsalt ........................ No PG.
Mixed vegetable fatty acids, potassium salt ......... No EFH, GRL.
Mixed vegetable fatty acids, sodium salt ............ No NMC.
Naphthenic acid, potassiumsalt ................... No WBG.
Oleic acid, potassiumsalt ......................... No BSW, CPC, HAL, HNT, PG, WBG,
2
Oleic acid, sodiumsalt ........................... No BSW, WBG.
Olive oll acids, sodium salt ........................ No HNT.
Palm kernel oll acids, potassiumsalt ................ No PG.
Palm kernel oil acids, sodium salt .................. No NMC, PG.
See footnotes at end of table.
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Table 37—Continued

Surface-active agents for which U.S. production and/or sales were either reported or estimated,

identifled by manufacturer, 1987

Surface-active agents

Separate
statistics 1

Manufacturers’ identification codes
(according to list in table 38)

Anlonic—Continued

Carboxylic acids (and salts thereof) —Continued
Potassium and sodium salts of fatty, rosin and
tall oil acids—Continued
Palm oil acids, sodumsalt ........................
Rosin acids, potassiumsalt .......................
Rosin acids, sodiumsalt ..........................
Stearic acid, ammonium salt ......................
Stearic acid, potassiumsalt .......................
Stearic acid, sodum salt ..........................
Tall oil acids, mixed potassium/sodium salt ..........
Tall oil acids, potassiumsalt.......................

Tall oil acids, sodiumsalt ..................c......
Tallow acids, potassiumsalt .......................
Tallow acids, sodium salt ................c00vnunn.

All other potassium and sodium salts of fatty,
rosin, and talloilacids ....................o.v...
Other salts of fatty, rosin and tall oil acids:
Alkoxy triacryl titanate ............................
Hexyl(isonanoyl anide)carboxylic acid, mono- and
triethanolamine salts .....................c0uun.
Hexyl(isonanoyl anide)carboxylic acid, di- and
triethanolamine salts . ...........................
Isostearic acid, isoproxy titanum salt ...............
Neoalkoxy, trineodecanoyl titanate .................
Neoalkoxy, trineodecanoyl zirconate ................
Oleic acid, ammonium salt ........................
Oleic acid, epoxidized, ammonium salt ..............
All other carboxylic acids ...........covvvivenennnn..
Phosphoric and polyphosphoric acid esters (and salts
thereof):
Alcohols and phenols, alkoxylated and phosphated:
Amyl alcohol, ethoxylated and phosphated ..........
Butyl alcohol, ethoxylated and phosphated ..........
Decyl! alcohol, ethoxylated and phosphated ..........
Decyl alcohol, ethoxylated and phosphated, potassium
Salt .. e
C,. -C,s alcohol, ethoxylated, propoxylated and
phosphated ................0iiiiiiiinnnnnnnn,
Decyl alcohol, ethoxylated and polyphosphated ......
Dinonylphenol, ethoxylated and phosphated ..........
Dodecyl alcohol, ethoxylated and phosphated ........
Dodecylphenol, ethoxylated and phosphated .........
2-Ethylhexanol and ethoxylated nonylphenol,
polyphosphated .................coovviiinnnn...
2-Ethylhexanol and ethoxylated nonylphenol,
polyphosphated, sodiumsalt .....................
2-Ethylhexanol, ethoxylated and phosphated .........
2-Ethylhexanol, ethoxylated and phosphated,
potassiumsalt ...............cc0iiiiiinnn,
Hexyl alcohol, ethoxylated and phosphated ..........
Meta, para-cresol, ethoxylated and polyphosphated,
neutralized ................. ..ottt
Mixed linear alcohols, ethoxylated and phosphated .

BSW, HEW.

ARZ, LEV, PG, WVA, (?).

ARZ, (3).

BSW.

CON, HEW.

CON, LEV, NOC.

WVA,

CCC, CON, DAN, ESS, FER, HIP,
PNX, WVA, (2).

HNT, CON, NMC, WVA, (3).

AGP, PG, PNX.

BSW, CON, CP, HEW, LEV, NMC,
NPR, PG, (2?).

BRI, USR.
KPI.
HCL.

HCL.
KPI.
KPI.
KPI.
CCcC.
SCP.
WVA.

GAF.
FTX, GAF.
BRI, FTX, GAF, MCP, RPC, TCH.

BRI, ETC.

GAF.

GAF.

CPC, ETC, GAF, MZG, WTC.
CPC, GAF, MZC, STC, WTC.
DEX, GAF.

CCcC.

CCcC.
ETC, HCL, UTC.

BRI, ETC.
GAF.

GAF.

CRT, CTL, CYL, ENJ, ETC, FER,
FTX, GAF, HCL, HIP, HRT, LUR,
MOA, MRV, MZC, OC, RPC,
TCH, WTC, (3), (3).

See footnotes at end of table.
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Table 37—Continued

Synthetic Organic Chemicals, 1987

Surface-active agents for which U.S. production and/or sales were either reported or estimated,

identified by manufacturer, 1987

Surface-active agents

Separate
statistics !

Manufacturers’ identification codes
(according to list in table 38)

Anionic—Continued

Phosphoric and polyphosphoric acid esters (and salts
thereof) —Continued:
Alcohols and phenols, alkoxylated and phosphated—Cont.
Mixed linear alcohols, alkoxylated and phosphated,
potassiumsalt .............0iiiiiiiiii i
Mixed linear alcohols, ethoxylated and phosphated,
sodiumsalt ..............c0 ittt i e
Mixed tridecyl alcohol and 2-ethylhexanol,
phosphated, potassiumsalt .....................
Nonylphenol/diethylenetriamine blend ...............
Nonylphenol, ethoxylated and phosphated ...........

Nonylphenol, ethoxylated and phosphated,

diethanolamine salt .......................cvn.
Nonylphenol, ethoxylated and phosphated, partial

sodiumsalt . ..........ciiiiiiiii i i e
Nonylphenol, ethoxylated and phosphated sodium

L 1
9-Octadecenyl alcohol, ethoxylated and phosphated ..
9-Octadecyl alcohol, ethoxylated and phosphated .. ..
Octylphenol, ethoxylated and phosphated ...........
Phenol, ethoxylated and phosphated ................

Polyhydric alcohol, ethoxylated and phosphated ......

Tridecyl alchol, ethoxylated and phosphated,
polyalkylene polyamine salt ......................

Tridecyl alcohol, ethoxylated and phosphated ........

Tridecyl alcohol, ethoxylated and phosphated,
potassiumsalt ............ .0 ittt
All other alcohols and phenols, alkoxylated and
phosphated or polyphosphated ...................
Alcohols, phosphated or polyphosphated:
Butyl methyl pyrophosphate ethlenedioxy titanium
salt/N,N-dimethylaminoethylmethacrylate sait . .....
Butyl methyl pyrophosphate isopropoxy titanium salit
octyl phosphite adduct .....................cout.
Butyl phosphate, potassiumsalt ...................
Decyl and octyl phosphate ...............covvnunnn
Decyl polyphosphate, sodiumsalt ..................
2-Ethylhexyl phosphate ...................c00ovvnn

2-Ethylhexyl phosphate, potassiumsalt .............
2-Ethylhexyl phosphate, sodium salt ................
2-Ethylhexyl polyphosphate, sodum salt ............
Hexadecyldiphosphate ............................
Hexadecylmonophosphate ................covvnvnn.
Hexyl phosphate ..................ccoviiiiivnn...
Hexyl phosphate, potassiumsalt ...................
Isooctyl phosphate ...................cciivvnn.
Isooctyl phosphate, potassiumsalt .................
Lauryl alcohol, phosphated ........................
Methylbutyl pyrophosphate, ethylenedioxy titanium

Salt ... i e e e
Mixed alkyl phosphate ..................ccvvunnnn.
Mixed alkyl phosphate, alkylamine salt ..............
Mixed alkyl phosphate, diethanolamine salt ..........
Mixed alkyl phosphate, potassiumsalt ..............
Mixed alkyl phosphate, sodiumsalt .................

PCI.
CHP.

CHP.

GAF.

CPC, CRT, CTL, CYL, DEX, ESS,
ETC, GAF, GDC, HCL, HRT,
LUR, MCP, MOA, MZC, OC,
OMC, RPC, SCP, TCC, UTC,
VKR, WTC.

OMC, WTC.
GAF.

WTC.

GAF, HCL.

GAF.

MZC, RH, RPC, WTC.

ETC, GAF, MOA, MZC, PEL,
WTC.

CYL, DEX, GAF.

2

DAN, DEX, ETC, GAF, HIP, MIL,
VKR.

ETC.
DEX, SCP.

KPI.

KPI.

DUP.

APC, ENJ, ETC, HCL, MZC.

CRD.

APC, BRD, CHP, ETC, FTX, GAF,
MCP, OMC, VKR.

PCI.

CHP, DAN, ENJ, PAT, S, SDC.

DEX.

(3.

2

(2).

ETC, HCL, ICI.
HCL, ICl.

BOE, BRI, QCP
BRI, QCP.
HCL.

KPI.

CTL, DUP, ETC, HCL, WTC, (?).
(3.

DUP, SCP.

HCL, HYD, QCP.

. 12-13
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Section 12

Table 37—Continued

Surface-active agents for which U.S. production and/or sales were either reported or estimated,

identified by manufacturer, 1987

Surface-active agents

Separate
statistics !

Manufacturers’ identification codes
(according to list in table 38)

Anionic—Continued

Phosphoric and polyphosphoric acid esters (and salts
thereof) —Continued
Alcohols and phenols, alkoxylated and phosphated—Cont.
Mixed alkyl phosphate, triethanolanine salt ...........
Neoalkoxy tris(dioctyl)phosphato zirconate ..........
Neoalkoxy tris(dioctyl)pyrophosphato zirconate . ......
Octyl diphosphate, oxoethylene tltanlum salt.........
Octylphosphate .............. .cciiiiivinennnn,
Octyl phosphate, alkkylamine salt ...................
Octyl phosphate, Isoproxy titanium salt .............
Octyl phosphate, neoalkoxy titanium salt ............
Octyl polyphosphate ...............cccovviivvunn...
Octyl pyrophosphate, ethylenedioxy titanium salt .....
Octyl pyrophosphate, ethylenedioxy titanium
salt/dimethylaminomethacrylate salt ..............
Octyl pyrophosphate, isoproxy titanium salt .........
Octyl pyrophosphate, neoalkoxy titanium salt ........
Octyl pyrophosphate, oxoethylenedioxy titanium salt ..
Pentaerythritol phosphate .........................
N-2(Cs to C,;)alkylamido-N-carboxyethyl, N-2-
hydroxyethyl, 3-amino-2-hydroxypropyl phosphate,
disodiumsalt ............iiiiiiiiiiiiiinn.,
All other phosphated and polyphosphated alcohols . .
Other phosphoric and polyphosphoric acid esters:
Blend of fatty and phosphate esters ................
Glycerol, ethoxylated and phosphated ..............
Glycerol monoester of mixed fatty acids,
phosphated ...............ciiiiiiiiinnnnnnn..
Polyoxyalkylate (fatty alcohol), phosphate ester ......
Stearyl amine polyphosphoric acid, ethoxylated ......
All other phosphoric and polyphosphoric acid esters ..
Sulfonic acids (and salts thereof):
Alkylbenzenesulfonates:
Dodecylbenzenesulfonates:
Dodecylbenzenesulfonic acid ....................

Dodecylbenzenesulfonic acid, ammonium salt ... ...
Dodecylbenzenesuifonic acid, calcium salt ........

Dodecylbenzenesulfonic acid, diethanolamine salt ..
Dodecylbenzenesulfonicacid, DMAP salt ..........
Dodecylbenzenesulfonic acid, isopropanolamine

Salt L. e e e
Dodecylbenzenesulfonic acid, isopropylamine salt .
Dodecylbenzenesulfonic acid, isoproxy titanium

Salt ... e e e e
Dodecylbenzenesulfonic acid, (mixed alkyl)amine

Salt L. e e e e
Dodecylbenzenesulfonic acid, monoethanolamine

Salt ... e e
Dodecylbenzenesulfonic acid, oleyl amine,

ethoxylated, salt ............................
Dodecylbenzenesulfonic acid, potassium salt ......
Dodecylbenzenesulfonic acid, sodium salt .........

Dodecylbenzenesulfonic acid, triethanolamine salt ..

All other dodecylbenzenesulfonates ..............

Yes

No
Yes

No

No
Yes

(3).

KPI.

KPI.

KPI.
SCP.
SCP, (?).
KPI.

KPI.
DEX.
KPI.

KPI.
KPI.
KPI.
KPI.
MzZC.

MOA.
BRI, HRT, OC.

MiL.
®.

WTC.
BAS.
GDC.
MOA, UTC, WTC.

CTL, ENJ, JLP, LAS, LEV, NLT,
PIL, PLX, STP, TEN, VST,
WTC, (?).

CCC, LEV, (3).

HCL, ICI, RH, STP, TMH, WTC,
(®).

PCI.

WTC.

PIL.
CIN, ICI, STP, WTC.

KPI.
ECC, FTX, HIP, (3).
PCI, RPC.

HCL.

BRI, GDC, LEV.

AAC, APC, BLA, BOE, BRI, CP,
CPC, CRT, CTL, DOW, DUP,
ECC, JLP, LEV, NMC, PCI, PG,
PIL, PLX, PNX, RPC, STP, TEN,
VST, WTC.

AAC, BRD, BRI, CCC, CPC, CTL,
ESS, FTX, PCI, PIL, STP, WTC.

MRV, OC. 12-14

See footnotes at end of table.
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Synthetic Organic Chemicals, 1987

Table 37—Continued

Surface-active agents for which U.S. production and/or sales were either reported or estimated,
identified by manufacturer, 1987

Separate Manufacturers’ identification codes
Surface-active agents statistics 1 (according to list in table 38)
Anlonic—Continued
Sulfonic acids (and salts thereof) —Continued
Alkylbenzenesulfonates—Continued
Benzenesulfonicacid ............................. No WTC.
Isopropyl-4-aminobenzenesulfonyl-di(dodecylbenzene-
sulfonyl)titanate ...................cc0viinin. No KPI.
Neoalkoxy, dodecylbenzene-sulfonyl titanate ......... No KPI.
Pentadecylbenzenesulfonic acid, potassium salt ...... No CP.
Tridecylbenzenesulfonicacid ....................... No PLX.
Tridecylbenzenesulfonic acid, sodium salt ........... No BLA, CMT, CPC, NPR, PG.
Benzene-, cumene-, toluene-, and xylenesulfonates:
Cumenesulfonic acid, ammonium salt ............... No NES.
Cumenesulfonic acid, sodium salt .................. No NES, STP, WTC.
Toluenesulfonic acid, potassiumsalt ................ No NES.
Toluenesulfonic acid, sodum salt .................. No NES, PG, VST.
(Toluene-xylene)sulfonicacid ...................... No WTC.
Xylenesulfonic acid, ammonium salt ................ Yes NES, PG, STP, WTC.
Xylenesulfonic acid, sodum salt .................... Yes ICI, NES, PIL, SDC, SHC, STP,
WTC.
Ligninsulfonates: ‘
Ligninsulfonic acid, ammoniumsalt ................. Yes MAR, PSP, RAY, SPA.
Ligninsulfonic acid, calciumsalt .................... Yes FPC, LKY, MAR, PSP.
Ligninsulfonic acid, chromiumsalt .................. No MAR, PSP, RAY.
Ligninsulfonic acid, Ironsalt ....................... No MAR, PSP.
Ligninsulfonic acid, magnesiumsalt ................. No MAR.
Ligninsulfonic acid, manganese salt ................. No MAR.
Ligninsulfonic acid, mixed chromium and iron salts .... No PSP.
Ligninsulfonic acid, potassiumsalt .................. No PSP.
Ligninsulfonic acid, sodiumsalt .................... Yes MAR, PSP, RAY, WVA.
Ligninsulfonic acid, zincsalt ....................... Yes ENJ, MAR, PSP.
Naphthalenesulfonates:
Butylnaphthalenesulfonic acid, sodium salt ........... No uDlI.
Butyl-o-phenylphenol sulfonic acid, sodium salt ...... No RBC.
Di(Cs-C¢ alkyl)naphthalenesulfonic acid ............. No (3).
Dibutylnaphthalenesulfonic acld .................... No UDlI.
Dilsopropylnaphthalenesulfonic acid, sodium salt . ..... No DUP, UDI.
Isopropylnaphthalenesulfonic acid .................. No UDlI.
Methyinaphthalenesulfonic acid, sodium salt ......... No CPC, UDI.
Methylnonylnaphthalenesulfonic acid, sodium salt .. ... No uDI.
Naphthalenesulfonic acid, sodium salt, formaldehyde
condensate ....................cc0hiiiinninnnn, No ICI.
All other naphthalenesulfonates .................... No HAL.
Sulfonic acids having amide linkages:
Sulfosuccinamic acid derivatives:
N-(Coconut oll alkyl)sulfosuccinamic acid,
disodiumsalt .........................000.t. No SCP.
N-(1,2-Dicarboxyethyl) -N-octadecylsulfosuccinamic
acid, tetrasodiumsalt ........................ No ACY, MOA.
N-Octadecylsulfosuccinamic acid, disodium salt ... No ACY.
Oleamidosulfosuccinamic acid, disodium salt ...... No SBC.
N- (Oleoyloxyisopropyl) sulfosuccinamic acid ....... No WTC.
All other sulfosuccinamic acid derivatives ......... No ACY.
Taurine derivatives:
N-(Coconut oil acyl)-N-mrethyltaurine, sodium
Salt .. No FTX, GAF.
N-Cyclohexyl-N-palmitoyltaurine, sodium salt ..... No GAF.
N-Methyl-N-oleoyltaurine, sodium salt ............ No CPC, GAF, HCL.
N-Methyl-N-palmitoyltaurine, sodium salt ......... No GAF.
N-Methyl-N-(tall oil acyl)taurine, sodium salit . . .... No CCC, FTX, GAF, WVA.
All other sulfonic acids having amide linkages ........ No HCL.
See footnotes at end of table.
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Section 12

Table 37—Continued

Surface-active agents for which U.S. production and/or sales were either reported or estimated,

identified by manufacturer, 1987

Surface-active agents

Separate
statistics 1

Manufacturers’ identification codes
(according to list in table 38)

Anionic—Continued

Sulfonic acids (and salts thereof)—Continued
Sulfonic acids having ester or ether linkages:
Sulfosuccinamic acid esters:

Sulfosuccinic acid, bis(diisobutyl)ester,

amidodisodium salt . ..............co i No
Sulfosuccinic acid, bis(2,6-dimethyl-4-heptyl)-
ester, sodiumsalt ..................c.00inn No
Sulfosuccinic acid, bis(2-ethylhexyl)ester, sodium
salt ... i e e Yes
Sulfosuccinic acid, dihexyl ester, sodium salt ...... No
Sulfosuccinic acid, diisobutyl ester, sodium salt ... No
Sulfosuccinic acid, dilsooctyl ester, sodum salt .... Yes
Sulfosuccinic acid, dioctyl ester, sodium salt ...... No
Sulfosuccinic acid, dipentyl ester, sodium salt ..... No
Sulfosuccinic acid, ditridecyl ester, sodium sait .... No
Sulfosuccinic acid, (coconut oil alkyl)-
iminoisopropanol half-ester, sodum salt ........ No
Sulfosuccinic acid, mixed linear alcohol
ethoxylate ester, sodiumsalt .................. No
Sulfosuccinic acid, (lauryl polyethylene glycol
ether) ester, disodium salt .................... No
Sulfosuccinic acid, monolaureth ester, disodium
LT 1 No
Sulfosuccinic acid, mono-oleamidopolyethyleneglycol
ester, disodiumsalt .......................0.. No
Sulfosuccinic acid, myristyl ester, disodium
monoethanolamine salt .................. ..., No
Sulfosuccinic acid, nonoxynyl-10 ester, disodium
LT L P No
Sulfosuccinic acid, oleamidopolyethyleneglycol,
disodiumsalt ...........c.ciiiiiiiiiiiriennn. No
All other sulfosuccinic acidesters ................ No
All other sulfonic acids having ester or ether
linkages:
Coconut oil acids, 2-sulfoethyl ester, sodium
Salt ... e e e et No
Dodecyldiphenyloxidedisulfonic acid, disodium
salt .. ... e i e e e No
Dodecyl! sulfoacetate, sodiumsalt ............... No
2-Hydroxy, 3-(lauryl-myristyl) (oxy-1-propane-
sulfonic acid), sodiumsalt .................... No
Iso-octylphenol, ethoxylated and sulfonated,
sodiumsalt ............c ittt No
n-Octylphenol, ethoxylated and sulfonated,
sodumsodiumsalt .....................0...n No
Petroleum sulfonic acid, calcium salt ............. No
All other sulfonic acids with ester or ether
111 = Te 1= No
Other sulfonic acids:
Allyl sulfonate, sodiumsalt .......<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>