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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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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
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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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
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-Di<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>