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Introduction

This is the 75th .anmual 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
investigaion No. 332-135, Synthetic Organic
Chemicals Reports. This investigation is conducted
under the authority of section 332(g) of the Tariff Act
of 1930 (ld9a U. (:; 1322(g)). forbtlI:ce purpose of
collecting data and preparing public reports on
synthetic organic chemgcals plastics materials,
medicinal chemicals, pesticides, and other organic
chemical products. The annual report consists of 15
sections, each covering a specified c&lgsroup (based
principally on use) of organic chemicals as follows:
Tar and tar crudes; primary products from petroleum
and natural gas for chemical conmversion; 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 698 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 ions 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 are
450 kilograms of production or sales or $1,000 of
value of sales for organic pigments, medicinal
chemicals, flavor and materials,
rubber-processing chemicals, elastomers, and those
chemicals whose end-use is not readily determinable;
2,250 kilograms or $5,000 for tar and tar crudes,
petroleum and natural gas products, dyes, plasticizers,
surface-active agents, and pesticides; 4,500 kilograms
or $10,000 for cyclic intermediates and miscellaneous
cyclic and acyclic chemicls; 9,000 kilograms or
$20,000 or miscellaneous end-use chemicals and
products; and 22,500 kilograms or $50,000 or plastics
materials, Data are usually supplied in terms of
undiluted materials; however, for reporting purposes,
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
fev:;d solvents; such concentrations are specifically
noted.

1U.S.C. § 1905 and 44 U.S.C. § 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
égllerican Association Textile Chemists and
Or1sts.

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 questionnaires sent to
domestic producers and nt 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 fumishing
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 perfume isolates. It is the
sum—expressed in terms of 100% active ingredient
unless otherwise specified in the reporting
instructions—of the quantities:
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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); and

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 semifinished 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 a
company by others under toll agreement;
Shipments to subsidiary or affiliated
compajnies, provided the ownership is less

than 100%.

SALES EXCLUDE:

All intra-company transfers within a 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.o.b. values
were preferred, but if they are not readily available
from company records, delivered values were
acceptable.
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Combined production of all synthetic organic
chemicals, coal tar and crudes, and primary products
from petroleum and natural gas in 1991 was 177,828
million kilograms—a decrease of 1.0 percent from the
output in 1990. Sales of these materials in 1991, which
totaled 101,236 million kilograms, valued at $85,464
million, were 0.4 percent less than in 1990 in terms of
quantity and 8.2 percent less 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 1987-91, the total
output of these products rose each year since 1987
(figure 1). During that period the output of these
products generally followed the trend of the Federal
Reserve Board Index of U.S. Production, except for
1989.

In 1991, production of all synthetic organic
chemicals, including cyclic intermediates and finished
products totaled 122,971 million kilograms, or 3.2
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percent less than the output in 1990. Three sections
showed an increase in production in 1991 over 1990:
medicinal chemicals (184 million kilograms) increased
by 27.8 percent; flavor and perfume materials (69
million kilograms) increased by 15.0 percent; cyclic
intermediates (24,103 million kilograms) increased by
0.5 percent; of the remaining sections, pesticides and
related products (452 million kilograms) showed a
decreased of 19.9 percent; rubber-processing chemicals
(155 million kilograms) decreased 13.4 percent;
surface-active agents (3,379 million kilograms)
decreased 11.0 percent; miscellaneous end-use
chemicals and chemical products (13,467 million
kilograms) decreased 10.2 percent; plasticizers (828
million kilograms) decreased 7.1 percent; plastics and
resin materials (28,253 million kilograms) decreased
6.0 percent; dyes (111 million kilograms) decreased 5.3
percent; elastomers (synthetic rubber) (2,166 million
kilograms) decreased 3.0 percent; organic pigments (51
million Kkilograms) decreased 2.4 percent; and
miscellaneous cyclic and acyclic chemicals (49,754
million kilograms) decreased 0.4 percent in 1991 from
that in 1990.

Table 1
Synthetic organic chemicals and their raw materials: U.S. production and sales, 1990 and 1991
Sales
Production Quantity Value
Increase Increase Increase
or or or
Decrease decrease decrease
(-),1991 (-),1991 (-),1991
over over over
Chemical 1990 1991 19901 1990 1991 1990! 1990 1991 1990!
Million Million Million Million Million  Million
kilograms  kilograms  Percent  kilograms kilograms Percent dollars dollars Percent
Grandtotal ......... 179,546 177,828 -1.0 101,624 101,236 -0.4 93,092 85464 8.2
Coaltarandcrudes ........ 843 759 -10.0 ® ® ? [C) ®» @
Primary products
from petroleum '
andnaturalgas ....... 61,722 54,098 46 26,914 27,640 27 11,206 9,634 -14.0
Synthetic organic
chemicals, total® ...... 126,981 122,971 -3.2 74,710 73,596 -1.5 81,886 75830 -74
Cyclic intermediates ... .. 23,996 24,103 0.4 11,866 11,494 -3.1 10,981 7,588 -30.9
8S .. 117 m 5.3 104 107 2.8 775 761 -1.8
Organic pigments ....... 53 51 -2.4 45 39 -11.9 717 644 -10.3
Medicinal chemiicals ..... 144 184 27.8 107 133 243 2,169 2376 95
Flavor and perfume
materials ............. 60 69 15.0 37 39 54 992 925 6.8
Plastics and resin
materials ............. 30,053 28,253 6.0 25,729 24,787 -3.7 30,529 28,141 -7.8
Rubber-processing
chemicals ..... e 179 155 -13.4 136 114 -16.2 458 457 0.2
Elastomer (synthetic
rubber) ............... 2,233 2,166 -3.0 1,565 1,529 -1.7 3,128 2979 -48
Plasticizers ............. 891 828 -71 827 810 -2.1 967 1,052 88
Surface-active agents . ... 3,795 3,379 -11.0 1,930 2,028 5.1 2,193 2257 29
Pesticides and related
products ............. 557 452 -19.9 442 445 0.7 4,774 4,019 -158
Miscellaneous end-use
chemicals and
chemical products ..... 14,992 13,467 -10.2 10,737 10,712 -0.2 9,711 9,938 23
Miscellaneous cydlic
and acyclic
chemicals ............ 49,912 49,754 04 21,197 21,359 0.7 14,492 14690 1.3

1 Percentage calculated from figures rounded to thousands.
2 Not available

3 Because of rounding, figures may not add to the totals shown.

Source: Compiled from data received in response to questionnaires of the U.S. International Trade Commission.
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Figure 1-1
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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, therefore,
necessarily include considerable duplication.

Total production of synthetic organic chemicals
(intermediates and finished products combined) in
1991 was 122,971 million kilograms, or 3.2 percent
less than the output of 126,981 million kilograms
reported for 1990, and 55.3 percent more than the
output of 79,144 million kilograms reported in 1977
(table 2). Sales of synthetic organic chemicals in 1991

Table 2
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amounted to 73,596 million kilograms, valued at
$75,830 million, compared with 74,711 million
kilograms, valued at $81,886 million, in 1990, and
44,378 million kilograms, valued at $32,434 million, in
1977. Production of all cyclic (ring chemical structure)
products (intermediates and finished products
combined) in 1991 totaled 38,789 million kilograms,
or 0.01 percent less than the 38,823 million kilograms
reported for 1990, and 122.2 percent more than the
17,451 million kilograms reported for 1977, 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
1977 than would otherwise have resulted. Production
of all acyclic (linear or branch chemical structure)
products in 1991 totaled 82,016 million kilograms, or
4.6 percent less than the 85,925 million kilograms
reported for 1990, and 38.8 percent more than the
59,057 million kilograms reported for 1977.
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 chemicals.

Synthetic organic chemicals: Summary U.S. production and sales of intermediates and finished products,

1977, 1990, and 1991

(Production and sales in thousands of kilograms; sales value.in thousands of dollars)

Increase or decrease (-)

1991 over 1991 over

Chemicals 19771 1990 1991 1977 1990
Organic chemicals, cyclic and
acyclic, total: f

Production..........covvviienninnnns 79,144,460 126,980,989 122,970,963 55.3 -3.2

SaleS ...t 44,378,105 74,710,337 73,596,362 65.8 1.5

Salesvalue ...........covviiiinann. 32,434,301 81,885,632 75,829,690 133.7 -7.4
Cyclic, total:2

Production.........covviiiniinant 17,451,083 38,823,382 38,788,700 122.2 -0.01

Sales ...t 10,833,542 23,567,459 23,143,961 113.6 -1.8

Salesvalue .........cooviiiiiennnn 13,410,029 37,221,177 33,433,914 149.3 -10.2
Acyclic, total:2

Production.........covivviiiiiiinn, 59,056,510 85,924,531 82,016,099 388 -4.6

SaleS ..t 31,649,694 49,587,756 48,923,274 54.5 -1.4

Salesvalue .........oviiiiinian 17,084,012 41,536,592 39,416,469 130.7 5.2
1. Cyclic Intermediates

Production.......c.ccovviviinininnnnn 8,493,888 23,995,795 24,103,470 183.8 0.4

Sales ..t 3,622,331 11,865,617 11,494,041 2173 -3.1

Salesvalue .........coiiiiiiiinn 2,596,627 . 10,980,553 7,588,484 192.2 -30.9
2. Dyes

Production.........covvviiiinnnnnn. 119,917 117,135 110,961 -7.5 5.3

Sales ...t 115,448 103,897 106,813 -75 2.8

Salesvalue .........c.ooiiiiiinnnn. 689,992 775,352 761,415 104 -1.8
3. Organic Pigments

Production...........ccooiiviinnat, 31,165 52,551 51,311 64.6 2.4

SalesS . iiiiiie e e 26,052 44,773 39,426 513 -11.9

Salesvalue ...........coovvieinnnn. 267,747 717,194 643,561 140.4 -10.3

See footnotes at end of table.
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Table 2—Continued

Synthetic organic chemicals: Summary U.S. production and sales of intermediates and finished products,

1977, 1990, and 1991
(Production and sales in thousands of kilograms; sales value in thousands of dollars)
Increase or decrease (-)
1991 over 1991 over
Chemicals - 1977 1990 1991 1977 1990
4. Medicinal Chemicals
Cyclic:
Production......................... 69,819 119,726 136,971 96.2 14.4
Sales ...l 37,914 65,847 68,947 81.9 4.7
Achllps value ...l 718,392 1,867,993 2,077,635 189.2 1.2
yclic:
Production......................... 39,377 24,615 46,934 19.2 90.7
Sales ...l 35,743 41,400 64,116 79.4 54.9
Salesvalue ........................ 75,626 301,351 298,758 295.1 0.9
5. Flavors and Perfume Materials
Cyclic:
Production......................... 26,514 39,514 42,291 59.5 7.0
Sales ..., 21,232 27,867 27,881 31.3 0.1
Sglles value ............ ...l 134,628 909,620 826,627 514.0 9.1
Acyclic:
roduction......... ............... 41,715 20,417 26,552 -36.4 30.1
les ... 27,559 8,647 10,813 -60.8 25.1
Salesvalue ........................ 72,473 81,992 98,851 36.4 206
6. Plastics and Resin Materials
Cyclic:
Production......................... 4,899,932 8,925,713 8,391,008 7.2 6.0
les ... 4,284,062 7,512,789 7,237,785 68.9 3.7
Ach:gs value ...l 4,275,111 12,394,918 11,425,177 167.2 -7.8
ic:
roduction......................... 10,804,977 21,127,193 19,861,543 83.8 6.0
Sales ... 9,232,677 . 18,215,939 17,549,151 90.1 3.7
Salesvalue ........................ 6,606,712 18,134,437 16,715,652 153.0 -7.8
7. Rubber-Processing Chemicals
Cyclic: :
Production......................... 152,204 138,426 139,796 8.2 1.0
Sales ........cociiiiiiiiii, 91,740 104,280 99,434 8.4 4.7
Ach'Igs value ...l 248,756 413,253 427,997 721 3.6
yclic:
Production......................... 21,076 40,181 14,800 -29.8 -63.2
Sales ...t 16,254 32,131 14,379 -11.5 -55.3
Salesvalue ........................ 29,009 44,399 29,340 1.1 -33.9
8. Elastomers (Synthetic Rubber)
Production......................... 2,636,867 2,233,076 2,166,164 -17.9 -3.0
les ... ... 1,894,869 1,555,122 1,529,127 -19.3 1.7
Salesvalue ........................ ,940,260 3,127,863 2,979,307 53.6 4.8
9. Plasticizers
Cyclic:
Production......................... 638,249 640,099 604,042 54 -5.6
Sales ......coiiiiiiiii 630,645 644,104 604,433 4.2 6.2
AcS:ll_es value ...l 474,781 665,385 708,491 49.2 6.5
IC:
roduction......................... 174,615 250,619 223,889 28.2 10.7
Sales ..., 125,784 182,423 205,494 63.4 12.7
Salesvalue ........................ 157,549 301,132 343,973 118.3 14.2
10. Surface-Active Agents
Cyclic:3
Production......................... 448,863 1,263,291 1,356,258 4 7.4
Sales ...t 212,933 1,018,716 1,033,713 4 1.5
A S&Ips value ..., 200,244 813,759 841,648 4 3.4
cyclic:
Production......................... 1,691,285 2,531,363 2,022,904 4 -20.1
les ... 927,674 911,544 994,110 4 9.1
Salesvalue ........................ 674,778 1,379,089 1,415,398 4 2.6
See footnotes at end of table.
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Table 2—Continued

Synthetic organic chemicals: Summary U.S. prgg'ubﬁon and sales of intermediates and finished products,
1977, 1990, and 1991

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

Increase or decrease (-)
1991 over 1991 over
Chemicals 19 1990 1991 1977 1990
11. Pesticides and Related Products
Cyclic:
Production......................... 376,276 361,202 300,146 -20.2 -16.9
Sales ..., 313,520 280,112 242,171 -22.8 -13.5
A‘;Sgll_es value ... 1,664,008 3,366,910 2,834,941 70.4 -16.8
IC:
roduction......................... 253,099 195,673 151,357 -40.2 -22.7
Sales ..., 259,376 161,453 203,165 -21.7 25.8
Salevalue ......................... 1,144,265 1,407,435 1,184,282 3.5 -15.9
12. Miscellaneous End-Use Chemicals
and Chemical Product
Cyclic:
Production......................... 1,252,527 1,469,599 1,781,761 423 21.2
Sales ..., 1,004,105 1,126,028 1,465,992 46.0 30.2
Ach[es value ..........oiiiiiiiinn.. 1,479,800 2,831,664 3,772,391 154.9 33.2
ic: ‘
roduction......................... 7,523,638 13,522,424 11,685,032 553 -13.6
Sales ...ttt 3,919,80 9,610,721 9,245,939 135.9 -3.8
Salesvalue ........................ 1,067,681 6,879,700 6,165,975 477.5 -10.4
13. Miscellaneous Cyclic and
Acyclic Chemicals
Cyclic:
Production..................c...... 941,729 1,700,331 1,770,685 88.0 4.1
Sales ..........iiiiiiii 473,560 773,429 723,325 52.7 6.5
Sgll_es value ..., 659,943 1,484,576 1,625,547 131.2 2.8
ic:
roduction....................... 38,506,728 48,212,046 47,983,088 246 0.5
Sales ...t 17,104,826 20,423,498 20,636,107 20.6 1.0
Salesvalue ........................ 7,255,919 13,007,057 13,164,240 81.4 1.2

1 Standard reference base period for Federal Government general-purpose index numbers.
2 Does not include data for elastomers.
3 Includes ligninsulfonates.

4 The data for 1977 are not comparable with current data as a result of a change in accounting procedures.
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 1991 of
one or more of the chemicals included in each group.

Number of Number of
Chemical group companies$ Chemical group companies
Cyclic intermediates ............... 157 Elastomers (synthetic rubber) ............. 35
Dyes ......oiiiiiiiiiiiiiiia, 30 Plasticizers ............................. 40
Organicpigments ................. 29 Surface-activeagents .................... 135
Medicinal chemicals ............... 78 Pesticides and related products ........... 62
Flavor and perfume materials ....... 26 Miscellaneous end-use chemicals and
Plastics and resins materials ........ 242 chemicalsproducts .................... 143
Rubber-processing chemicals ....... 20 Miscellaneous cyclic and acyclic

chemicals ............................ 240






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 1991, U.S. production of crude coal tar was
536 million liters. Production of crude light oil was
204 million liters in 1991.

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. Some of these products

Figure 1-1
Crude Coal tar: U.S. production, 1987-91

Millions
of liters

8
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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 1-1.

The domestic production by coke-oven operators
of industrial and specification grades of benzene,
toluene, 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 1-1 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 1-2 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
1-3.

Data for 1991 tar crudes were supplied by 23
companies and company divisions.

Cynthia B. Foreso

202-205-3348

_

N\

____

A

7

1987 1988 1989

1990

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

Table 1-1

Coal tar, tar crudes, and pitches: U.S. production and sales, 1991
Sales Average
Unit of Unit
Coal tar, tar crudes and pitches Quantity Production Quantity Value value!
1,000
Dollars
Crude coal tar
(coke-oven operators) .............. 1,000 liters 535,885 430,307 48,048 $0.11
Crude light oil:
(coke-oven operators) ................ 1,000 liters 203,741 200,836 27,351 © .14
Light-oil distillates:

Benzene, all grades, total? ......... 1,000 liters ® ®) ®) ®)
Coke-oven operators ............ 1,000 liters ® ®) 3 ®
Petroleumrefiners ............... 1,000 liters 5,926,290 4,216,494 1,397,618 .33

Toluene, all grades, total® ........... 1,000 liters ®) ® ® ®
Coke-oven operator ............. 1,000 liters o) ® ® ®
Petroleumrefiners ............... 1,000 liters 3,295,099 1,662,345 405,686 = .24

Xylene, all grades, total®............ 1,000 liters ® ® ® ®)
Coke-ovenoperator ............. 1,000 liters ® ® ® ®
Petroleumrefiners ............... 1,000 liters 3,138,691 1,352,582 326,280 .24

Other tar distillate ................... 1,000 liters 387,790 237,975 41,824 18
-Crude naphthalene ................ 1,000 liters 110,254 ® ) ®

(solidifying at 76° C to less than 79° C)

Crudetaracidoils .................. 1,000 liters 9,126 8,145 2,292 .28

(having a tar acid content of 5% to

less than 24%)

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

Distillate as such (100 percent '
creosotebasis) .................. 1,000 liters 183,713 106,231 21,437 .20

Creosote in coal tar solution (100
percent solution basis) ........... 1,000 liters 84,697 123,600 18,095 .15

Tar and tar pitches: ‘
Pitchoftar-hard .................... 1,000 metric 717 607 137,639 226.73
ton

1 Unit value per liter or metric ton as specified.

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

ecause of fiscal year revisions.

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

Note.—Statistics for materials produced in tar and petroleum refineries are compiled by the U.S. International Trade
Commission. Data for all other tars and tar crudes are not included in the 1991 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.



Synthetic Organic Chemicals, 1991

Table 1-2
Coal tar, tar crudes, and pitches for which U.S. production and/or sales were reported, identified by
Separate Manufacturers’ identification codes
Coal tar, tar crudes and pitches statistics!  (according to list in table 1-3)
Light oil, light oil distillates, and tar bases:
Crude light oil:
Crudecoaltar................................. Yes ABP, ALS, CGU, EKO, GSS, ILI, INL, KPT,
LTV, NBC, NTS, SGO, TWD, USX, WPS
Crudelightoil ................................. Yes ABP, ALS, BTS, CGU, EKO, GSS, ILI, INL
KPT, LTV, NBC, NTS, SGO, TWD, USX,
WPS.
Pyridine, tar bases:
Benzene (benzol):
Tar bases: crude bases (dry basis) ............... No KPT, USX.
All other:
All other light-oil distillates .................... No LYP.
Other tar distillates:
Naphthalene, crude:
Methylnaphthalene .............................. No KPT.
Naphthalene, crude, solidifying at lessthan 74°C. ... No BTS, COP, GSS.
Naphthalene, crude, solidifying at 76° C to less
than79°C ... Yes ACS, ART, KPT.
Crude tar acid oils:
Crude tar acid oils having a tar acid content of:
S percent to less than24 percent ................ Yes ACS, INL, KPT.
Creosote oil (Dead oil):
Creosote oil (Dead oil): creosote content in
solution (100 percentbasis) ................... No RIL.
Creosote oil (Dead oil): creosote in coal tar .
solution (100 percent solution basis) ........... Yes ACS, ART, COP, KPT, RIL.
Creosote oil (Dead oil): distillate as such
(100 percent creosote basis) .................. Yes ACS, ART, KPT, RIL.
All other distillate products:
Crudecoaltarsolvent .......................... No KPT.
Priming and refractoryoil ....................... No BTS, KPT.
Allothertar distillates .......................... No ACS, GIV.
Tar and tar pitches:
Tar, road:
Tanroad .....oooiii No ACS, RIL.
Tar for other uses:
Tar for otheruses:crude ........................ No BTS.
Tar for other uses: refined ...................... No ACS, KPT, RIL.
Pitch of tar:
Pitch of tar: hard (M.P. 161° Fandover) .......... Yes ACS, COP, KPT, RIL.
Pitch of tar: medium (M.P. 110° To 160° F) ........ No ART, COP, RIL.
Pitch of tar: soft (M.P. 80° To 109°F) ............ No ART, COP.
All other:
Allotherpitchoftar ................................ No WPS.

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.’

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



Section 1

Table 1-3
Coal tar, tar crudes and pitches: Directory of manufacturers, alphabetical by code, 1991
Code Name of company Code Name of company
ABP ...... Drummond Co. Inc. KPT ...... Kopper Industries, Inc.
ACS ...... Allied Signal, Inc., Engineered Materials LTv....... LTV Steel Co., Inc.

Sector : LYP ...... Lyondell Petrochemical Co.
ALS ...... Armco, Inc. NBC...... New Boston Coke Corp.
ART ...... Aristech Chemical Corp. NTS ...... National Steel Corp., Great Lakes Div.
BTS ...... Bethlehem Steel Corp. RIL....... Reilly Industries, Inc.
CGU...... Citizen Gas And Coke Utility SGO...... Shenango, Inc.
COP...... Coopers Creek Chemical Corp. TWD ..... Tonawanda Coke Comp.
EKO...... Empire Coke Co. Usx...... U.S. Steel, Div. of USX
Glv....... Givaudan Corp. Clairton Plant
GSS...... Gulf States Steel, Inc. Gary Works
| I Acme Steel Co. WPS ..... Wheeling-Pittsburg Steel Corp.
INL ....... Inland Steel 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 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 may be used in blending aviation and
motor fuel.

1 Statistics on chemicals from coal tar are given in Section
1 (Coal tar, tar crudes, and pitches) of this report.

Figure 2-1

Synthetic Organic Chemicals, 1991

The total production of primary products derived
from petroleum and natural gas during 1987-91 is
shown in figure 2-1. Beginning in 1988, production
and sales data no longer are collected for ethane,
propane, and butane. Total production for primary
products during 1991 amounted to 54,098 million
kilograms.

The output of aromatic and naphthenic products
from petroleum amounted to 12,469 million kilograms
in 1991, compared with 12,974 million kilograms in
1990. Sales amounted to $2,362 million in 1991 down
from $2,889 million in 1990. In 1991, production of
benzene was 5,209 million kilograms; production of
toluene was 2,857 million kilograms; and production
<2>f mixed xylenes was 2,866 million kilograms (table
-1).

Production of all aliphatic hydrocarbons and
derivatives from petroieum and natural gas was 41,629
million kilograms in 1991. Sales of these products
were valued at $7,272 million. Production of ethylene
was 18,123 million kilograms in 1991. The output of
1.3-butadiene was 1,385 million kilograms and
propylene production was 9,774 million kilograms
during 1991 (table 2-1). :

Table 2-2 lists the products reported in this section
and indicates the manufacturer(s) of each by code. The
codes are identified by company name in table 2-3.

Data for 1991 primary products from petroleum

and natural gas for chemical conversion were supplied
by 61 companies or company divisions.

James Raftery
202-205-3365

Primary products from petroleum and natural gas for chemical conversion u;s. production,

1987-91

Billions
of kilograms

___
___
i

7

1987 1988 1989

1991

Note.—Data for 1988-91 do not include ethane, propane, and butane production.
Source: Compiled from data received in response to questionnaires of the U.S. International Trade Commision.



Section 2

Table 2-1
Primary products from petroleum and natural gas for chemical conversion: U.S. production and sales, 1991
Sales Average

Primary products from petroleum and natural Unit

gas for chemical conversion Production Quantity Value value!
1,000 1,000 1,000 Per
kilograms kilbgrams  dollars kilogram

Grandtotal ................................. 54,097,917 27,640,421 9,633,676 $0.35

Aromatics and naphthenes?

Total ..o 12,469,213 7.439,511 2,361,625 .32
Benzene, aligrades ......................... 5,209,209 3,706,298 1,379,618 37
Toluene, all grades®4 ........................ 2,856,521 1,441,087 405686 .28
Xylenes,mixed.............................. 2,866,253 1,235,178 326,280 .26
All other aromatics and naphthenesS ........... 1,637,230 1,056,948 250,041 .24
Aliphatic hydrocarbons

Total ... 41,628,704 20,200,910 7,272,051 .36
C. Hydrocarbons, total® ...................... 18,260,049 6,994,081 2,831,794 .40
Acetylene’ (for chemical useonly) ............. 136,595 63,806 47,197 .74
Ethylene ..., 18,123,454 6,930,275 2,784,597 .40
Cs Hydrocarbons, fotal® ...................... 9,774,421 5,587,526 2,026,443 .36
Propylene® ................cooiiiiiiinn.... 9,774,421 5,587,526 2,026,443 .36
C4 Hydrocarbons, total® ..................... 6,339,764 4,131,838 1,072,332 .26
Butadiene and butylene fractions .............. 1,046,777 693,111 139,031 .20
1,3-Butadiene, grade for rubber (elastomers) .. .. 1,385,318 1,387,608 432,999 .31
1-Butene ... 425,457 211,628 92,425 44
Isobutane .................coiiiiin., 499,319 458,547 102,503 22
Isobutylene ....................... ..ol 440,829 201,982 83,031 41
All other C4 hydrocarbons™ ................... 2,542,064 1,178,962 222,343 .19
Cs Hydrocarbons, total ....................... 1,696,591 904,597 242,277 27
Isoprene (2-Methyl-1,3-butadiene) ............. 214,070 163,566 58,213 .36
Pentenes, mixed ............................ 188,536 1 (1?3 (3
All other Cs hydrocarbons® .................. 1,293,985 741,031 184,064 .25
All other aliphatic hydrocarbons, derivatives, and

mixtures, total ...........................L 5,557,879 2,582,868 1,099,205 .43
Alpha olefins, Cg-C1g .........cocvnvnennnn. 469,025 220,439 173,160 .79
Alpha olefins, Cyy and higher................ 392,001 214,795 168,054 .78
Dodecene (Tetrapropylene) ................ 157,390 142,894 65,950 .46
Hexane ................cooiiiiiiiinn., () 171,827 50,324 29
nHeptane ......................ooill 52,416 55,889 18,863 34
Nonene (Tripropylene) ..................... 253,756 77,228 35,506 .46
n-Paraffins™ .............................. 673,177 467,294 140,509 .30
Alother™ ... ... . ..., 3,560,114 1,232,502 446,839 .36
See footnotes at end of table.
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Synthetic Organic Chemicals, 1991

Table 2-1—Continued
Primary products from petroleum and natural gas for chemical conversion: U.S. production and sales, 1991

1 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 1-1 of the report on “Coal tar, tar crudes, and pitches.”

3 Includes toluene, solvent grade, 90 percent.

‘;' Includes toluene and xylene used as solvents; may include that which is blended in aviation and motor
gasolines.

5 Includes data for alkyl aromatics, crude cresylic acid, cyclopentane, naphthalene, naphthenic acid, carbon black
feedstock, distillates, solvents, and miscellaneous cyclic hydrocarbons.

5 Ethane production and sales data are no longer collected.

h Q;roduction figures on acetylene from calcium carbide for chemical synthesis are collected by the U.S. Bureau of
the Census.

8 Propane production and sales data are no longer collected.

9 Includes data for refinery propylene.

10 Butane production and sales data are no longer collected.

1 Includes production and/or sales data for 2-butene, mixtures of 1-butene and 2-butene, and mixed Cg4 streams.

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

nd1 3_Incrl;'1des data for mixtures of Cs hydrocarbons, isopentane, n-pentane, 1-pentene, 2-pentene, mixed pentenes,
and piperylene.

14 Includes data for the following chain lengths: Cg-Cg, Cg-Cs, C10-C14, C12-C1g and others.

1S Includes production and/or sales data for methane, isoheptanes, isohexane, iso-octane, neohexane,
methylcyclopentadiene, mixed hexenes, mixed heptenes, mixed octenes, n-octane, di-isobutylene, mixtures of Cz
and C3, Cs-Cg, Cs-C7, C6-C7 hydrocarbons, hydrocarbon derivatives, and other hydrocarbons.

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




Section 2

Table 2-2

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

sales were reported, identified by manufacturer, 1991

Primary products from petroleum and natural Separate Manufacturers’ identification codes
gas for chemical conversion , statistics!  (according to list in table 2-3)
Aromatics and naphthenes:
Alkyl aromatics: :
closols .......... e No CXI.
| other alkylaromatics ........................... No SHC.
Benzene: Yes
Benzene high purity (98-100%) ..................... No AMO, ASH, CGO, CNE, CSD, CSP, DOW,
ENJ, GRS, HES, KHI, LYP, MOC, PLC,
PPR, SHC SIO, SM, SOC SOG, SUN
SWR X, USI UVN VST, (2)
Allotherbenzene .......................... ... No
Cresylic acid (less than 75 percent distilling
over 215°C) ...t i No KHI.
Cyclopentane ............cciiiiiiiiiiinnnennnnnn.. No PLC.
Methyicyclopentane ............ ... ...l No CNE.
Naphthalene ...............cccoiiiiiiiiiiii .. No CXl, TX.
Naphthenic acid:
Naphthenic acid, acid number 150-199 .............. No CPS HEC, MER.
Naphthenic acid, acid number 200-224 .............. No
Naphthenic acid, acid number lessthan150 ......... No HEC SHC.
Toluene: Yes
Toluene high purity (98-100%) . ..............ccu..... No ASH, CNE, CSD, ENJ, GRS, HES, KHI,
LYP, MOC, PLC, PPR, PPX, SC. SHG
SIO SM,SOC, SOG, SUN, SWR, TX,
Allothertoluene ...............ciiiiiiiiinian... No ATR GE LYP.
Xylenes, mixed: Yes
Xylene high purity (98-100%) ...................... No AMO, ASH, CSD, CSP, ENJ, GRS,
HES, PLC, PPR, SHC, SOG, SUN,
SWR, UNV.
Allotherxylene ....................cooiiiiiin., No AMO, MOC.
All other aromatics and naphthene: Yes
Benzene, toluene, xylene, mixtures ................. No ATR, ELP.
Carbonblackfeedstock ........................... No ENJ.
All other rroducts from petroleum and
naturalgas,cyclic ................cc.ooiiiiia., No AMO, ASH, BAS, BFG, CSD, EKX,
ELP, ENJ, LYP, OMC, SHC, SOG, UCC,
UPM, UTP, VST, ().
Ahghahc hydrocarbons Yes
...................................... No SHO.
Cg Hydrocarbons: .
Acetylene (for chemicaluseonly) ................. Yes BCP, RH, UCC, USI.
Ethylene ..........coiiiiiiiiiiiiiiiiiieananns. Yes AMO, BAS, BFG, CNE, DOW, DUP,
EKX, ELP, ENJ, GE, JVL, KHI, LYP,
OMC, PLC, SHC, SM, SOC, SUN, TX,
UCC, USI, UTP, VST, WLK.
C3 Hydrocarbons: Yes
Hydrocarbons, Co-C3 mixtures ................... No CGO, SM.
Propylene ..........cccoiiiiiiiiiiiiiiiiien, Yes AMO, ASH, BAS, BFG, CCP, CGO, CLK,
CNE, CSD, DA, DOW, DUP, EKX, ELP,
ENJ, EPC, KHI, LYP, MOC, PLC, SHC,
SIO, SM, SOC, SOG, SUN, TX, UCC,
UTP, VLR, VST.
Hydrocarbons: . Yes
‘Butadiene and butylene frations ................. Yes BAS, CNE, DA, DOW, EKX, PLC, SOC,
TX, UCC, US|, UTP, VST.
1,3-Butadiene, grade for rubber (Elastomers) . ...... Yes AMO, CNE, ENJ, LYP, SHC, SM, TPC, TX.
1-BULENE ...ooe it Yes CNE, ENJ, SHC, SM, SOC, TNA, TPC.
2-Butene .............. e No TPC.
1-Butene and 2-butene, mixed ................... No LYP, SHC.

See footnotes at end of table.
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Table 2-2-Continued

Synthetic Organic Chemicals, 1991

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

sales were reported, identified by manufacturer, 1991

Primary products from petroleum and natural Separate Manufacturers’ identification codes
gas for chemical conversion statistics!  (according to list in table 2-3)
Aliphatic hydrocarbons—Continued
C4 Hydrocarbon—Continued
Hydrocarbons, G4 fraction ........................ No X
Hydrocarbons, C4 mixtures ........................ No LYP, PPR, SOG.
Isobutane (2-Methylpropane) ....................... Yes CSP, DA, MOC, PLC, SHO, SM, SUN, TX.
Isobutylene (2-Methyipropene) ..................... Yes AMO, ATR, ENJ, SHC, TPC, TX.
All other hydrocarbons, Cg, ............cooeiiniat, Yes GE, SM, TNA, TX.
Cs Hydrocarbons: Yes
Hydrocarbons, Csmixtures ........................ No LYP.
Hydrocarbons, Cs-C7 mixtures ..................... No CNE.
Isopentane (2-Methylbutane) ....................... No PLC, SHO.
Isoprene (2-Methyl-1,3-butadiene) .................. Yes CNE, DOW, ENJ, GYR, LYP, SHC, SOC.
NPeMtane ... No CNE, PLC, SHO.
1-Pentene ........cci it e No DOW.
2 PeMeNE ... No BFG.
Pentenes, mixed ...........ccciiiiiiiiiiiiininnn. Yes CSP, CXI, ENJ, PLC, SHO, TX.
Pirerylene (1,3-Pentadiene) ...............coonnt No CXl, LYP.
All other hydrocarbons, Cs ... . . ... e eteaaareniieenanes No CNE, DOW, ENJ, SHC.
All other aliphatic hydrocarbons, derivatives, and
mixtures: Yes
Cg Hydrocarbons:
(3130 T ENJ, PLC, SOG, TX, (3.
I - N PLC, (3.
Hexenes, mixed ............ccviieeinnnnn .
Hydrocarbons, Cs-Cg mixtures ........... PLC.
Isohexane ..........c.oevveiuenneinnnnns PLC.
Methylcyclopentadiene .................. ENJ.
Neohexane (2,2-Dimethylbutane PLC.
All other hydrocarbons, Cg ............cooiveeeinann DA, PLC, SHC, SM, TNA.
C7 Hydr ns:
n-Heptane .. ...l ENJ, PLC, SOG, TX.
Heptenes, mixed .........c..coiiiiiiiiiiieinnnn. ENJ, TX.
Isoheptanes .............cocoiiiiiininiiinninnene. PLC.
All other hydrocarbons, C7, ............covivienann EKX, PPR, SHC.
Cg Hydr ns.
Di-isobutylene (Di-isobutene) ...................... No EKT, TPC.
NOCIANE . ..o i it eeei i No SOG.
Octenes, Mixed .........ccovvuiriniinieeennnannnns No ENJ.
2,2,4-Trimethylpentane (Iso-octane) ................. No LYP, PLC.
All other hydrocarbons, Cg ...........ccooeiviinn.n. No SHC, TX.
Cq and above hydrocarbons (except alpha olefins):
(9707 1= o= 1 1 R Yes ATR, CSP, ENJ, SOC, SUN.
Nonene (Tripropylene) ...............cooeeviinine Yes ATR, CSP, ENJ, SOC, TX.
Alpha olefins:
Alphaolefins, Cg-C1g .....vvvvvverieenririneennne. Yes SHC, SOC, TNA, TX.
_ Alpha olefins, Cyyand higher ....................... Yes SHC, SOC, TNA.
N-paraffins Yes
n-Paraffins, C10-C14 -----cvvriniiiiiniiit No SHC.
n-Paraffing, C12-C1g . -vvvvvvriniiiiiiiiies No VST.
n-Paraffins, C=C16 -+ .- vvvvvrvereenaneennenanannns No ENJ.
n-Paraffins, Cg-Cg . ......ocvvviiiiiiinniiiiiinn No SOG.
n-Paraffins, Cg-C15 .. cvverrririnriinneanenens No ENJ, SOG, TX.
Allothern-paraffins ...................ocooiiniene. No ENJ, SOG, VST.
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.
Decylmercaptans .............ccooveiinennnnnnnne No PAS.
Di-tert disulfide ...........c.oioiiiiiiiin No PLC.
Diethyl suifide (Ethyl sulfide) ....................... No HAP, PAS.
Dimethylsulfide ...t No GAY, PAS.
Ethyl mercaptan (Ethanethiol) ...................... No HAP, PAS, PLC.
Isopropyl mer: (2-Propanethiol) ............... No HAP, PAS, PLC.
Methylethylsulfide ....................coinintnn No HAP.
See footnotes at end of table.



Section 2

Table 2-2-Continued :
Primary products from petroleum and natural gas for chemical conversion for which U.S. production and/or
sales were reported, identified by manufacturer, 1991

Primary products from petroleum and natural Separate Manufacturers’ identification cddes
gas for chemical conversion - - statistics! (according to list in table 2-3)

Al other aliphatic hydrocarbons, derivatives, and
mixtures:—Continued

Methyl mercaptan (Methanethiol) ................... No PAS.
n-Pro%I mercaptan (1-Propanethiol) ................ No PAS, PLC.
Thiophane (Tetrahydrothiophene) .................. No HAP.
All other hydrocarbon derivatives ................... No PAS, PLC, SHC.
All other hydrocarbons, Cg and above, including
MIXEUFES .. ..o Yes ENJ, PLC, SOC, TNA.

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 manutacturer did not consent to be identified with the designated products.
Source: Compiled from data received in response to questionnaires of the U.S. Intemational Trade Commission.
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Table 2-3

Synthetic Organic Chemicals, 1991

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

alphabetical by code, 1991

Code Name of company Code Name of company
AMO ..... Amoco Corp. HES ...... Amerada Hess Corp. (Hess Oil Virgin
ASH ...... Ashland Qil, Inc., Ashland Petroleum Islands Corp.)
Co. JVL....... Javelina Co.
ATR ...... Atlantic Richfield Co., Arco Chemical KHI....... Koch Refining Co.
Co. KM ...... Kalama Chemical, Inc.
BAS ...... BASF Corp. LYP ...... Lyondell Petrochemical Co.
BCP ...... Borden Chemical & Plastics Delaware MER...... Merichem Co.
Limited MOC ..... Marathon Qil Co.
BFG ...... B. F. Goodrich Co., B. F. Goodrich OMC ..... Olin Corp.
Chemical Group PAS ...... Atc?qhem North America, Inc.
CCP...... Crown Central Petroleum Corp. PLC ...... Phillips 66 Co.
cGo ..... Citgo Petroleum Corp. PPR...... Ph!II!ps Puerto Rico Core, Inc.
CLK ...... Clark Oil & Reﬁnlng corp PPX ...... Phllllps Paraxylene, inc.
CNE ...... Oxy Petrochemicals, Inc. gg """" gg::‘:‘g&:::s S:I |
CPS ...... CPS Chemical Co.,Inc. ~ 9Y =eeeeee ! micals, Inc.
m wnemical L,o., Inc SHC ...... Shell Oil Co., Shell Chemical Co.
CSD...... Fina Oil & Chemical Co., SHO Shell il Co
CSP ...... Coastal Refining & Marketing, Inc. oo BP Gil Clio :
CXl....... Chemical Exchange Industries, Inc. Y M ob'IIO‘I gopa 'Ty
DA ....... Diamond Shamrock Refining& ottt rin orp.:
Marketing Gas Liquids Dept.
DOW Dow Chemical Co Petrochemicals Div.
DUP .. ... EO;” d Pe n;cda N ) &Co. | sOC...... Chevron Corp., Chevron Chemical Co.
------ E;s-m‘;:Kod:k 6‘;“?“’5 - InC. SOG...... Phibro Refining
N . SUN...... Sun Company, Inc.
EKT ... Tennessee Eastman Co. Div. SWR ..... Southwestem Refining Co., Inc.
EKX ...... Texas Ifa:’tman Co. Div. TNA ... Ethyl Corp.
ELP ...... Rexene Pr ucts Company TPC ...... Texas Petrochemicals Comp.
ENJ ...... EXXOI’I Chemlcal Amen@s 'rX ...... Texaco Chemical CO.
gis ------ ZP;OP;@:S-.U?-CW uce...... Union Carbide Corp., Industrial
...... a emica R Chemical Div.
GE ....... General Electric, Specialty Chemical UPM...... UOP, Inc.
aRS c.grog;;ﬁ o & Chemicals. | usl....... Quantum Chemical Corp., USI Div.
------ itgo ning emicals, Inc. UTP ...... Union Texas Product Corp.
GYR...... Goodyear Tire & Rubber Co. UVN...... UNO-VEN Co.
HAP ...... Helmerich & Payne Inc., Natural Gas VLR ...... Valero Refining & Marketing Co.
Odorizing, Inc. VST ...... Vista Chemical Co.
HEC ...... Hew, Inc. WLK...... Westlake Com.

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 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, ethylbenzene may be used as a raw material
in the manufacture of styrene. In 1991, about 48
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 intermediates
during 1987-91 is shown in figure 3-1. Total
production of cyclic intermediates in 1991 amounted to
24,104 million kilograms, an increase of 1 percent
compared with production reported to the Commission

Figure 3-1 ,
Cylic Intermediates: U.S. production, 1987-91

Billions
of kilograms
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in 1990. Reported sales of cyclic intermediate
chemicals in 1991 were 11,494 million kilograms,
valued at $7.588 million, compared with 11,866
million kilograms, valued at $10,981 million, in 1990.

Intermediates that were produced in excess of
500 million kilograms in 1991 were ethylbenzene
(4,024 million kilograms), styrene (3,681 million
kilograms), terephthalic acid and terephthalic acid,
dimethyl ester (3,466 million kilograms), p-xylene
(2427 million kilograms), cumene (1,890 million
kilograms), phenol (1,632 million kilograms),
cyclohexane (1,047 million kilograms), and bisphenol
A (553 million kilograms). Intermediate chemicals
produced in excess of 1 billion kilograms accounted
for about 75 percent of the total output of cyclic
intermediate chemicals produced in 1991.

Table 3-2 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
3-3.
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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 3-1 B
Cyclic intermediates: U.S. production and sales, 1991
Sales ' thiatrage
n
Cyclic intermediates Production Quantity Value value!
1,000 1,000 1,000 Per
kilograms kilograms dollars kilogram
Grandtotal .......................... ... . 24,103,470 11,494,041 7,588,484 $0.66

Aniline (Anilineoil) .................. ... ... .. 436,021 285,682 181,834 .64
Biphenyl .............................. ® 8,143 5617 .69
Chlorobenzene, mono- ...................... ... 95,315 ® ® ®
Cumene..................... e i, 1,890,456 1,510,477 682,426 45
Cyclohexane.......................... ...~ 1,046,505 935,618 392,215 .42
Cyclohexanone ....................... ...~ 462,199 44,718 43,483 .97
o-Dichlorobenzene ...................... ... 19,657 17,050 15,020 .88
p-Dichiorobenzene ................ . .. P 36,664 42,754 35,013 .82
Dicyclohexylamine ...................... ... . ® 1,344 2,728 2.03
Dicyclopentadiene (including cyclopentadiene) .. .. 65,911 47,923 19,676 .41
Ethylbenzene .................... ... ... 4,023,827 159,941 68,089 43
Isocyanic acid derivatives, total .......... ... ... 462,317 405,610 716,441 1.77

Toluene-2,4- and 2,6-diisocyanate

(80/20 mixture) .. ......... e, 255,471 217,049 393,920 1.81

All other isocyanic acid derivatives ........... .. 206,846 188,561 322,521 1.71
4,4'-Isopropylidenediphenol (Bisphénol A ........ 552,801 191,341 200,437 1.05
a-Methylstyrene ................. e rrereeeenan. ® 18,956 1,172 .59
Nonylphenol ................................ . 82,116 51,311 47,497 .93
Phenol total ............................ .. ... 1,631,620 889,262 348,059 .39

Fromcumene ............................ ... 1,119,556 - 558,790 170,737 31

Allotherphenol ....................... ..~ 512,064 330,472 177,322 .54
Phthalicanhydride ......................... ... 266,277 165,764 109,964 .66
Styrene ... 3,680,516 1,634,357 951,662 .58
Terephthalic acid, dimethyl ester3 ......... .. . 3,465,695 ® ® ®
Tetrahydrofuran .......................... .. " 96,584 48,742 96,027 1.97
o-Xylene ................. 347,768 275,874 92,500 .34
p-Xylene .......................... 2,426,663 1,203,450 526,315 44
All other cyclic intermediates .................. .. 3,014,558 3,555,724 3,042,309 .86

! Calculated from unrounded figures.
2 Reported data were accepted in confidence and may not be published, or no data were reported.

3 The figure for terephthalic acid, dimethy! ester DMT) includes both the acid itself and the dimethyl ester without
double counting. The acid production figure was multiplied 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 3-2

Synthetic Organic Chemicals, 1991

Cyclic intermediates for which U.S. production and/or sales were reported, identified by manufacturer, 1991

B Separate Manufacturers’ identification codes
Cyclic intermediates: statistics!  (according to list in table 3-3)
Cyclic:
p-Acetanisidide ................. ... 0L, No EKT.
Acetoacetanilide .............. ... ... ... ..., No BRD.
o-Acetoacetanisidide ..................... PP No . BRD, EKT.
o-Acetoacetotoluidide ............................. No BRD, EKT.
2'.4'-Acetoacetoxylidide ........................... No BRD, EKT, PFZ.
Acetoguanamine ......................o.iiaa.... No DIX. .
Acetophenone,tech ...................... ... ..., No S.
p-Acetotoluidide ................. ...l No EK.
2-Acetylpyridine . ........ ... ... No RIL.
Adadiene .......... ... ..., No SRL.
Alkylbenzenes:
Alkylbenzene straight-chain (except dodecyl and :
tridecyl) ... No MON, PLC.
Dodecylbenzene (including tridecylbenzene): '
Dodecylbenzene, straight-chain ................ No. MON, VST.
Dodecylbenzene,other ........................ No. MON. _
All other alkylbenzene (except dodecyl tridecyl and :
straight-chain) ........................ ...... No g)
Alkylphenols, mixed No CN.
Alkylpyridines, mixed .... No RIL.
4’-Aminoacetanilide (Acetyl-p-phenylenediamine) . ... . No HCL.
3'-Amino-p-acetanisidide .......................... No BUC.
p-Aminobenzamide .................... ... ... No NSC.
1-Amino-5-benzamidoanthraquinone .......... No NSC.
o-Aminobenzenethiol .................... No FMT.
p-Aminobenzoic acid, tech .............. No NSC, WYK
2-Amino-6-benzothiazolesulfonic acid . No VPC.
2-Amino-1 -bromo-3-chloroanthraqumone No PLC.
7-Aminocephalosporanicacid ........... No: BRS.
1-Amino-2-chlorobenzene ................ No LMC.
4-Amino-6-chloro-m-benzenedisulfonamide .......... No MRF.
§-Amino-2-chlorobenzenesulfonic acid . ..... e No LMC.
3-Amino-5-chloro-2-hydroxybenzenesulfonic acid . . ... No. . CWN.
6-Amino-5-chloro-m-toluenesulfonic acid [SOgH=1]
(@Bacid) ........cooiii e No DUP, PHC.
4-Amino-5-methoxy-2-methylbenzenesulfonic acid
(5-methyl-o-anisidinesulfonic acid) ................ No VPC.
4-Amino-4'-(3-methyl-5-oxo-2-pyrazolin-1-yi)-2,2'-
stilbenedisulfonicacid ........................... No DUP.
2-Amino-2-methylipropyl 8-bromotheophyllinate . ... ... No CHT.
2-Amino-3-methylpyridine ......................... No RIL.
2-Amino-4-methylpyridine ......................... No RIL.
2-Amino-S-methylpyridine ......................... No RIL.
2-Amino-6-methylpyridine ......................... No RIL.
3-Amino-2,7-naphthalenedisulfonicacid ............. No NES.
2-Amino-4-nitroacetanilide ............... PO No sSDC.
2-Amino-S-nitrothiazole ............................ No PCW, SAL.
5-Amino-2-[(2-oxo-5-benzimidazolinyl)amino]-
benzenesulfonicacid ........................... No BRS, PFZ.
p-Aminophenol ..........................Ll No MAL.
p-[(p-Aminophenyl)azolbenzenesulfonic acid ... ....... No VPC.
3-Aminophenyiphosphonicacid .................... No ICL.
2-Aminopyridine .................. e No RIL.
3-Aminopyridine ........... ... i, No RIL.

- 4-Aminopyridine ......... ... No REG, RIL.
4-Amino-m-toluenesulfonic acid [SO3H=1] ........... No DUP.
6-Amino-m-toluenesulfonic acid [SO3H=1] ........... No DUP, PHC.
4-Amino-1,24+triazole............................. No RIL.

Aniline (Anilineoil) ................................ Yes ART, DUP, FST, ICl, MAL, RUC, USR.
2-Anilincethanol ........................coia. No SCP. '
Anilinomethanesulfonicacidandsalt ................ No VPC.

Anisole,tech ........................ e No CHF.

See footn&es at end of table.



Section 3

Table 3-2—Continued o o
Cyclic intermediates for which U.S. production and/qr sales were reported, identifjed by manutacturer, 1991

o e : : Separate  Manufacturers’ identification cades

Cyclic intermediates - ‘ statistics'  (according to list in table 3-3)
Cyclic—Continued:
Anisoyl chloride .................. b No SD.
Anthranilic acid (0-Aminobenzoic acid) No PSG.
N,N'-(1,5-Anthraquinonylene)dianthranil No SDC.
Benzaidehyde, tech............ e ferererans No GIV, KLM.
Benzanilide .................. ... ............... No EK.
1,2,4,5-Benzenetetracarboxylicacid ................ No AMO.
1,2,4-Benzenetricarboxylic acid, 1,2-dianhydride

(Trimeliitic anhydride) ........................... No AMO.
Benzhydrol (Diphenylmethanol) .................... No PD.
Benzimidazole ................................... No EK.
1,3-Benzodioxole ................... ... .. .l No AMB,
Benzoic acid, methylester ......................... No HCF.
Benzoicacid, tech ................................ No KLM, PFZ.
Benzonitrile ............... ... i i, No PSG.
Benzophenone ............................... wv.o No. CWN.
2-Benzothiazolethiol, sodiumsalt ................ ... No BFG, USR.
1H-Benzotriazole ................. Seereeeeneas .+« No PSG.
2-Benzoxazolethiol ............................... No EK.
Benzoylchloride ................................. No HK, VEL.
Benzylamine ......................... e, . No HXL, KLM.
2-(Benzylamino)ethanol ..........................] No HXL.
2-Benzyl-2'-hydroxy-5,9-dimethyl-6,7- -

benzomorphanhydrobromide ..................... No SD.
1-Benzyl-4-phenylisonipecotonitrile ................. No SDW.
Benzyitrimethylammonium hydroxide ...,............ No RSA. .
Biphenyl ...... ..., " Yes KHI, MON, SOC.
3'-[Bis(2-hydroxyethy|)amino)benzanilide. diacetate

ester...................... R No SCP.
N,N-Bis(2-hydroxyethyl)-p-toluidine ................. No RSA
1,2-Bis(tribromophenoxy)ethane . ... .. .... feeneanan. No GTL.
3-Bromoacetophenone ............................ No ®
BromobenzenemoNO ................... ... ...l No DAZ
o-Bromobenzoicacid ....................0iuii... No PD
2-Bromo-4,6-dinitroaniline ........... feeeeeeiaa No HCL.
Bromoethylbenzene ...................... .... ... No GTL.
p-Bromofluorobenzene .................. e, No ®.
2-Bromopyridine ........................ ..., No DAZ.
4-Butoxyacetophenone ............................ No BUC.
p-tert-Butylbenzaldehyde .......................... No GIV.
n-Butylbenzene ......................... ... . ... No PLC.
2-tert-Butyl-pcresol ................... e, No PSG.
o-sec-Butyiphenol ........................ ... . ... No SCN, vCC.
o-tert-Butylphenol ...................... feenreenn . No TNA.
p-sec-Butylphenol ..................... e . No SCN.
p-tert-Butylphenol ....................... .. ... ... No SCN.
Butylphenols, mixed .............................. No FMC, (3),
p-tert-Butyitoluene .............. Ceegrieenrieaaane No GIV.
4,4'-Carbonylbis[phthalic anhydride] ............. ... No ACH.
N-Carboxy-N-methylanthranilic anhydride ............ No ®.
2-Chloro-4-aminotoluene ..............., Ceebaeeaa. No- LMC.
o-Chloroaniline ................................... No DUP.
p-Chloroaniline ................................... No DUP.
Chlorobenzene,mono........................... .« Yes MON, PPG, SCC.
4'-Chloro-2',5'-dimethoxyacetoacetanilide . . . e, . No BRD.
2-Chloro-1,4-dimethoxybenzene .................. .. No CHF.
1-Chloro-2,4-dinitrobenzene (Dinitrochlorobenzene) ...  No SDC.
4-Chloro-3,5-dinitrobenzenesulfonic acid, potassium

salt ... veieeae . No LMC.
3-Chlorodiphenylamine . ........................... No SK.
p-[éa-Chloroethyl)methylamino]benzaldehyde ........ No VPC.
4-Chloro-N-methyl-3-nitrobenzenesulfonamide .. ..... No REG.
1-Chioro-2-nitrobenzene (Chioro-o-nitrobenzene) ... .. No DUP, MON.
See footnotes at end of table.
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Table 3-2—Continued

Synthetic Organic Chemicals, 1991

Cyclic mtermediates for which U.S. producﬁon and/or sales were reported, identified by manufacturer, 1991

o ) Separate Manufacturers’ identification codes
Cyclic intermediates statistics!  (according to list in table 3-3)
Cyclic—Continued:
1-Chloro-4-nitrobenzene (Chloro-p-nitrobenzene) . . ... No DUP, MON.
2-Chlorophenothiazine ............................ No SK.
1-(3-Chloropropyl)-4-methylpiperazine .............. No SK.
3-Chloropropyl-2,5-xylyl ether ...................... No PD.
2-Chloropyridine ...............cccviiviininnnnn. No OMC.
a-Chlorotoluene (Benzyl chloride) .................. No MON.
3 -Chloro-p-toluidine [NHo=1] ....................... No DUP.
3-(2- Chloro-4-tnfluoromethylphenoxy)toluene ........ No ®.
4-Chloro-3,5-xylenol .............. ... ... ...l No FER.
Cresols:
m-Cresol ...... ettt teas e rean i aneaseaaann No MER.
O-cresol: :
0-Cresol, frompetroleum ...................... No GE, MER.
P-Cresol........ccovviiiiiii i No MER, PSG.
Cresols, mixed: o
(m,p)-cresol:
(m,p)-Cresol, from petroleum................... No MER.
Cresylic acid, refined:
Cresylic acid, refined, from petroleum ............. No MER.
Cumene (Isopropyibenzene) ...................... Yes ARST(,)éS_II-_I),(BTL. GGC, GRS, KHI, SHC,
4-(Cyanoacetyl) morpholine ........................ No DUP, PCW.
N-Cyanoethyl-N-acetoxyethylaniline ................ No SCP.
3-Cyanopyridine . .............ccoiiiiiiiiinnennn.n, No RIL.
Cyclohexane.............cooviiiiiiiiiiiinnnin., Yes GRS PLC, PPR, SOC, SUN, TX.
1,2-Cyclohexanedicarboxylic acid anhydride ......... - No
Cyclohexanol ...............ccooiiiiiiiiinnian.., No ACS BAS, DUP, MON.
Cyclohexanone ..............ccccviiiiiiiinnnnnn. Yes ACS, BAS, CNP DUP, MON.
Cyclohexanoneoxime ................cccovvun.n. No CNP.
Cyclohexene.............coviiiiiiiiiiiinnnnn. No USR.
4-Cyclohexene-1,2-dicarboxylic anhydride ........... No DKA.
Cyclohexeneoxide ..................... Heeeeaenn No USR.
B-(1-Cyclohexenyl)ethylamine ........... ereeea. No HXL.
Cyclohexylamine ....................... e No AlP.
Cyclooctadiene ................c.coivinvnrennnnnn. No DUP.
2-Cyclopropylmethylamino-5-chlorobenzophenone ....  No PD.
2-(N-Cyclopropyimethyl-N-phthalimidoacetyi)
-amino-5-chlorobenzophenone ................... No PD.
pCymene ...t e No HPC.
Decyldiphenyloxide ..............cccovvvviininnnn. No TCC.
Dialkylbenzene ...................coiiiiiiilL. No VST.
1,3 Diaminocyclohexane .............: T No DUP.
2,6-Diaminopyridine .................... PO, No REG, RIL.
2,5-Dianilinoterephthalicacid ....................... No VPC.
Dibenzyloxalate ...............ccoiiiiiiiiniinnn, No MRF.
p-Dibromobenzene ..............c..iiiiiiiiiinn.. No DAZ.
2,6-Dibromo-4-nitroaniline ......................... No HCL.
Dibromostyrene ...............c.ccciiiiiiiiiiii, No- GTL.
p-Dibutoxybenzene (DBB) ......................... No ALL.
2,5-Dibutoxy-4-morpholinobenzenediazonium
“sulfate salt
(DBBSulfate) ..........c.coiiiiiiiiniiiniiiinn No- ALL.
2,5-Dibutoxy-4-morpholinonitrobenzene ............. No ALL.
2,6-Di-tert-butyl-alpha-dimethylamino-p-cresol .. ... ... No TNA.
Dibutyl-p-cresol ...........c.coiiiiiiiiiiiiiiiie, No PSG.
2,6-Di-t-butyl-p-cresol No PLC.
2,4-Di-tert-butylphenol . No SCN, TNA
2,6-Di-tert-butyiphenol .... No SCN.
2,6-Di-tert-butyiphenol No TNA.
2,6-Di-tert-4-sec-butylphenol No SCN.
3.,4-Dichloroaniline.................c.ciiiiiin., No DUP.
o-Dichlorobenzene ................cccovivivnnnnn.. Yes ~ MON, PPG, SCC, SOI.
See footnotes at end of table.



Section 3

Table 3-2—Continued :
Cyclic intermediates for which U.S. production and/or sales were reported, identified by manufacturer, 1991

Separate Manufacturers' identification codes

Cyclic intermediates statistics!  (according to list in table 3-3)
Cyclic—Continued: :
m-Dichlorobenzene ............................... No MON.
p-Dichlorobenzene ............................... Yes MON, PPG, SCC, SOI.
3,3"-Dichlorobenzidine base and salts ............... No LMC.
3,4-Dichlorobenzotrifiuoride ........................ No ' HK, ().
3,3'-Dichloro-4,4"-biphenyl ......................... No LMC.
Dichlorodiphenylsilane .. .......................... No DCC.
2,6-Dichloro-3-methylaniline ....................... No SDC.
Dichloromethylphenyisilane ........................ No DCC.
2,6-Dichloro-4-nitroaniline ......................... No ASL.
Dicyclohexylamine ................................ Yes AIP, HK, VEL.
Dicyclohexylamine, nitratesalt ..................... No OMC.
Dicyclopentadiene (includes Cyclopentadiene) ....... Yes CXI, DOW, ENJ, LYP, SHC, (3).
a,a-Diethoxyacetophenone ........................ No CWN.
p-(Diethylamino)benzaldehyde ..................... No VPC.
3'-[2-(Diethylamino)ethyl]-4’-hydroxyacetanilide . . . . . . . No VPC.
N-(3-Diethylamino-1,4-methoxyphenyl)acetamide . . . . . No SCP.
N,N-Diethylaniline ................0................ No BCC, DUP.
2,6-Diethylanifine ................................. No TNA.
Diethylbenzene .................................. No UPM.
N,N-Diethylcyclohexylamine ....................... No AlP.
3,5-Diethyi-1,2-dihydro-1 -phenyl-2-propyipyridine .. ... No RIL.
3,5-Diethyitoluene-2,4-diamine ..................... No TNA.
N,N-Diethyl-m-toluidine............................. No DUP, FST.
N,N-Diethyl-p-toluidine ............................ No RSA.
6,11-Dihydrodibenz(b,e)oxepin-11-one .............. No PFZ.
2->-(2,3-Dihydro-1,

3-dioxo-1H-inden-2yl)-(quinolinyl)]-
6-methylbenzothiazole-7-sulfonicacd ............... No VPC.
2,4-Dihydroxybenzaldehyde ....................... No EK.
6,7-Dihydroxy-2-naphthalenesulfonic acid . . . ... ........ ‘No CCC.
m-Diiodobenzene ................................ No GGC.
a.g-giisopropy:?:_ggol ...... gt l':'lg TNATNA.
2,6-Diisopropy! enoxyaniline ................... : .
2,5-Dimethoxybenzaldehyde ....................... No CWN.
m-Dimethoxybenzene ............................. No ACY.
3,3"-Dimethoxybenzidine hydrochloride .............. ‘No BRI.
2-[4-(Dimethylamino)benzoyllbenzoic acid . .......... No EK.
N,N-Dimethylaniiine .............................. No BCC, DUP.
N,N-Dimethyibenzylamine ......................... No HXL.
N-(1,3-Dimethylbutyl)-N-phenyi-1,

4-benzenediamine .............................. No VPC.
Dimethyi-1,4-cyclohexanedicarboxylate ............. No EKT.
N,N-Dimethyicyclohexylamine ...................... No AIP, BAS.
5,5-Dimethylhydantoin ............................ No BRD.
2,6-Dimethyinaphthalene .......................... No UPM.
N,N’-Dimethyl-3,4,9,

10-perylenetetracarboxylic acid 3, ,

4:9,10dimide .................................. No VPC.
3,5-Dimethylpiperidine ............................ No RIL.
N,N-Dimethyl-o-toluidine .......................... No RSA.
N,N-Dimethyl-m-toluidine .......................... No RSA.
N.N-Dimethyl-p-toluidine .......................... No FST, RSA.
3,5-Dinitro-N*4 N*-dipropyisulfanilamide .............. No LMC.
2,4-Dinitroacetanilide ............................. No SDC.
m-Dinitrobenzene ................................ No FST.
2,4-Dinitrobenzenesulfonic acid, sodiumsalt ......... No EK.
3,5-Dinitrobenzoicacid ............................ No SAL.
2,6-Dinitro-4-isopropylphenol ....................... No SDC.
3,5-Dinitrosalicylic acid, methylester ................ No SAL.
p-Dinitrosobenzene ............................... No LC.
2.4-Dinitrotoluene ..................... ... ... ... .. No DUP.
2,4(and 2,6)-Dinitrotoluene ........................ No RUC, (2).
See footnotes at end of table.
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Table 3-2—Continued

Synthetic Organic Chemicals, 1991

Cyclic intermediates for which U.S. production and/or sales were reported, identified by manufacturer, 1991

Separate Manufacturers’ identification codes

Cyclic intermediates statistics!  (according to list in table 3-3)
Cyclic—Continued:

Dinonylphenol .............c.ciiiiiiiiiiiiiia, No TX.
Di-para-benzoquinone dioxime ..................... No LC.
2,4-Di-tert-pentylphenol ................... ... No PAS, SCN.
Diphenylamine ...............coiiiiiiiiiiiinnnn. No ART, RUC, USR.
9,10-Diphenylanthracene .......................... No PAH.
Diphenyldisulfide ................. ... .ol No PAH.
Diphenyiphthalate . ............................... No EK.
1,3-Di-4-piperidylpropane .......................... No RIL.
2,5-Di-p-toluidinoterephthalicacid .................. No VPC.
1,5-Diureidonaphthalene .......................... No SOl
Divinylbenzene . ...........cciiiiiiiiiiiiiiaiaas No DLT, DOW, TCC.
1,1-Di-3,4-xylylethane ....................... ..., No ACH.
Dodecyldiphenyloxide ......................co.... No TCC.
p-Dodecylphenol ...l No MON, SCN.
2-Ethanolpyridine . . ...........ooiiiiiiiiii i No RIL.
5-Ethanoxy-3-trichloromethyl-1,2,4-thiadiazole ....... No OMC.
Ethisterone ...........ccoiiiiiiiiiiiiiiiiiiiin No SRL.
o-Ethylaniline ..................ooiln No TNA.
N-Ethylaniline, refined . .................... ... No BCC, FST.
2-(N-Ethylanilino)ethanol .......................... No SCP.
3-(N-Ethylanilino)propionitrile ...................... No SCP.
Ethylbenzene .............oiiiiiiiiiiiiiiiienn Yes Angoc AS‘gRé CSD, DOW, ELP, GE, KHI,
2-(N-Ethyl-N,B-cyanoethyl)-4-acetaminoanisole . . . ... No S, SOC, SCP (2).
Ethyl 4-dimethylaminobenzoate .................... No FST.
N-Ethyl-N-(2-hydroxyethyl)-m-toluidine .............. No SCP.
6-Ethyl-2-methylaniline ............................ No TNA.
2-[Ethyl(3-methylphenyl)aminojethanol .............. No FST.
1-Ethylpiperidine ...l No BAS.
N-Ethyl-m-toluidine .......................ooielt No DUP, FST.
3-(N-Ethyl-m-toluidino)propionitrile .................. No SCP.
o-Fluorobenzoyl chloride ........................0. No OMC.
1-Formylpiperidine ... ........... ..ol No RIL.

FUTAN . ottt e et et ee e eaeeaeneanes No QKO.
Furfurylalcohol ..............ooiiiiiiiiines, No QKO.

GUENINE . .. ittt e it e eee et ine i enananns No LLIL
1,4,5,6,7,7-Hexachloro-5-norbornene-2,

3-dicarboxylic anhydride (Chlorendic anhydride) .... No OMC, VEL.
(Hexadecylphenoxy)benzene ........................ No TCC.
Hexahydro-1-[(2-aminophenyl)sulfonyl]-1h-azepine .. No SAL.
Hexahydro-1-[(2-nitrophenyl)sulfonyi}-1h-azepine .. ... No SAL.
Hexamethyleneimine ............................. No CXI, DUP.
Hydroquinone, tech ..............ccoiiiiiiiiannn, No EKT, GYR.
p-Hydroxybenzoicacid ............................ No LEM.
4-Hydroxy-2H-1,2-benzothiazine-3-carboxylic acid,

methyl ester, 1,1-dioxide ......................... No PFZ.
2'-Hydroxy-5,9-dimethyl-6,7-benzomorphan ........... No SD.
3-[N-(2-Hydroxyethyl)anilinojpropionitrile .. .. ......... No SCP.
N-p-Hydroxyethyl-2,4-dihydroxybenzamide .......... No PCW.
4-Hydroxy-2-methyl-2H-1,

2-benzothiazine-3-carboxylic acid,

methyl ester, 1,1-dioxide ......................... No PFZ.
2-Hydroxymethylene-17a-ethinylandrost-17

B-Ol-4-en-3-0N€ ........cciiiiiiiiiiiiiiiiaaan No SD.
3-Hydroxy-N-(3-N-morpholino-y-propyl)

-2-naphthimide ......................ooilt No PCW.
1-Hydroxy-2-naphthoicacid ........................ No PCW.
3-Hydroxy-2-naphthoic acid (BO.N.) ................ No PCW.
3-Hydroxy-2-naphthoic acid, methyl ester ............ No PCW.
p-lodotoluene .............cooiiiiiiiiiie No RSA.
Isobutylbenzene ....... ..ol No PLC, TNA.
Isobutylbiphenyl ...t No TCC.

See footnotes at end of table.
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Table 3-2—Continued

Cyclic intermediates for which U.S. production and/or sales were reported, identified by manufa'ctdrer, 1991

Separate Manufacturers’ identification codes

3-8

Cyclic intermediates statistics'  (according to list in table 3-3)
Cyclic—Continued:

Isobutyrophenone ..................... ... .. ... ... No ARS.

Isocyanic acid derivatives:

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

Diphenylmethane-4,4'diisocyanate (MDD .......... No BAS, ICI, RUC.

Polymethylene polyphenylisocyanate ............. No BAS, ICI, RUC.

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

p-Toluenesulfonyl isocyanate .. ................. .. No VCM.

All other isocyanic acid derivatives ................ Yes CWN.
Isonicotinicacid ..................... et No RIL.
Isonicotinonitrile . .................. ... ... ... No RIL.
Isophthalic acid (Benzene-1,3-dicarboxylic acid) ...... No AMO.
Isophthalic acid, dimethyl ester ............... ... . No UTC.
Isophthalonitrile ............................. . . No DUP, PSG.
Isophthaloyl chloride .......................... . ... No DUP, TLC.
Isopropylbbiphenyl .......................... ... No TCC.
4,4'-Isopropylidenediphenol (Bisphenol A) ........... Yes ART, DOW, GE, SHC.
4,4'-Isopropylidenediphenol, ethoxylated . ....... . .... No ICl, SCP.
4,4'-Isopropylidenediphenol, propoxylated ........... No ICI, SCP.
o-lsopropylphenol ........... ... . ... . ... ... ... ... No FMC.
2,6-Lutidine . .................... L No RIL.
34-Lutidine .................. ... No RIL.
35Lutidine................................ No RIL.

Melamine ............................... ... No ACY, MLC.
p-Mentha-1,4(8)-diene ........................ . ... No NCI.
dl-p-Mentha-1,8-diene (Limonene) .................. -No ARZ, NCI.
4-Methoxyacetophenone ...................... ... No BUC.
4-Methoxybenzyl alcohol .................. ... . ... No BUC.
N-(4-Methoxy-3-nitrophenyl)acetamide ............ .. No SDC.
2-(N-Methylanilino)ethanol ................. ... . . No SCP.
3-(N-Methylanilino)propionitrile .............. ... ... No SCP.
5-Methyl-o-anisidine [NHp=1] .............. ... . | No PSG.
2-Methylanthraquinone ......................... ... No ACY.

. 4-Methylbenzotriazole ...................... ... No VPC.
o-Methylbenzoyl chloride .................... " No TLC.
N-Methylbenzylamine .................... ... ...~ No HXL.
2-Methyl-1,1-biphenyl(n-3-yl) methanol .............. No NES.
Methyicyclohexane ............................" No PLC.
Methyl-3-(D-a-dihydrocarboxybenzylamino)aotonate.

sodiumsalt . .... R No KAN.
4,4-Methylenebis(2.6-di~tert-buty|phenol) ............ No TNA.
2.2’-Methylenebis(4—meﬂ1yl-6-nonyl-p-cresol) ......... No PSG.
4,4'-Methylenedianiline ................. ... ... ... No AUS, RUC, USR.
5,5'-Methylenedisalicylicacid ...................... No KLM.

Methyl p-formylbenzoate ................... .. No EKT.
Methylhydroquinone ........................0. . No EKT.
1-Methyl-(2-hydroxyethyl)piperidine ................. No RIL.
6-Methyl-2-(2-methyl-6-quinolyl)-7-

benzothiazolesulfonicacid ................... ... ... No VPC.
N-Methyl-p-nitroaniline ..................... ... ... No ACY.
4-Methyl-2-nitroanisole ...................... ... . No PSG.
1-(2-Methyl-4-nitrophenyl)pyrrolidine ................ No ALL.
2-Methyl-5-norbornene-2,3-dicarboxylic anhydride .... No BCC.
4-(1-Methyl-1-phenyl)ethylphenol ......... ... .. . No SCN.
4-Methylphthalicacid ...................... ... . . .. No EK.
1-Methylpiperidine .......................... .. No BAS.
2-Methylpiperidine ......................... ... No RIL.
p-Methyistyrene ............................. . ... No DLT.
a-Methylstyrene ..................... ... ... . ... Yes ART, BTL, GGC, TX.
ar-Methylistyrene (Vinyltoluene) ................ ... .. No DLT.
2,6-Naphthalenedicarboxylicacid ................... No AMO.
2-Naphthalenesulfonicacid .................... ..., No ACY.
Naphthalimide ............................... . ... No VPC.
See footnotes at end of table.
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Table 3-2—Continued
Cyclic intermediates for which U.S. production and/or. sales were reported, identified by manufacturer, 1991
‘Separate Manutacturers’ identification codes
Cyclic intermediates statistics!  (according to list in tabie 3-3)
Cyclic—Continued:
p-(2-Naphthylamino)phenol (N-(p- Hydroxyphenyl)-z- :
naphthylamine) ..............c.coieiiiieiinnns No SDC.
Nicotinonitrile (3-Cyanopyridine) .................... No NEP.
o-Nitroaniline ............coiiiiiiiiiiiiiin, No MON.
p-Nitroaniline ...............cooiiiiiiiiiiiiin, No MON.
5-Nitroanthranilicacid .................cooeeeennn.. No SAL.
p-Nitrobenzamide ................ e No' PD.
Nitrobenzene ............coviiiiiiiiiiiiieinenn, No FST, ICI, RUC.
m-Nitrobenzenesulfonic acid, sodiumsalt ...... ceeens No USM.
o-Nitrobenzoicacid .........ccooiiiiiiiriiiniiinnn No SAL.
m-Nitrobenzoicacid ...............cciiiiiiiein No - SAL.
p-Nitrobenzoicacid ................ccoiiiiiiintt No DUP.
m-Nitrobenzoic acid, sodiumsalt ................... No SAL.
2-Nitro-N -benzoylamlune e e No: SAL.
2-Nitro-p-Cresol .........covuvrininnenrnineanennn. No PSG.
5-Nitrodimethylisophthalate ........................ No SAL.
Nitrodiphenylamine .................... PO No ACY, MON.
5-Nitroisophthalicacid .......................o.ie No RIL, SAL.
p-Nitrophenethyl alcohol ........................... No: PCW.
p-Nitrophenol ...................cooioltn. e No MON.
p-Nitrophenol, sodiumsalt ......................... No DUP.
p-Nitrophenoxyethanol ........ S e No SCP.
3(and 5)-Nitrosalicylicacid . ........................ No SAL.
p-Nitrosophenol .............ccoiiiiiiiiiininennn No LC. SDC
4-Nitrosophenol, sodiumsalt ....................... No C. -
o-Nitrotoluene . . .......ooeiiiiii i i . No DUP, FST.
m-Nitrotoluene ........... ...ttt No FST.
p-Nitrotoluene .. ...ttt No DUP, FST.
Nitrotoluenemixtures ..............cccoiiiiiiiien, No R
Nonyiphenol ......... e Yes GE, KLM, MON, SCN, TX.
()Octamandelate......................‘ ........... No LLlL
Octylphenol . ..........oofuiiiiiiii ittt No PSG, SCN
Octylphenoxydiethoxy chlorlde ..................... No RH.
3-Oxo-1,2-benzisothiazoline-2-acetic acid, methyl
ester,,1dioxide .............ciiiiiiiiiiiinenes No PFZ.
4 4’-Oxyd|amlme ................................. No CHT, DUP.
Parahydroxyphenyiglycme potassium methyi dane salt No KAN.
o-Pentylphenol (o-Amyiphenol) ..................... No PAS, SCN.
p-tert-Pentylphenol ................... Menae eeeaes No 2
3.4,9,10-Perylenetetracarboxylic-3,4:9,
10-dianhydride ..........c..cciiiiiiiiiiiiiiin.n, No VPC.
3,4,9,10-Perylenetetracarboxylic-3,4:9,
10-dimide .....oovviiii e No VPC.
1,10-Phenanthroline ................ccoiiiiiinnen. No ®.
2-Phenethylamine .......... e No HXL.
p-Phenetidine ...l No MNA.
Phenol:
Natural:
From petroleum:
Phenol, natural, from petroleum, USP ........ No MER.
Synthetic:
By caustic fusion:
Phenol, synthetic, by caustic fusion, ali other ...  No ISP. .
Phenol, styrenated ........................... No PSG.
Phenol, synthetic, from cumene by oxidation,
US PP e Yes ACS ART, BTL. DOW GE, GGC.
Phenoxathiin ...........ccoiviiieiininnenninns No
Allotherphenol .............ccoviivinenennns Yes GGC KLM, SHC, TX
Phenolsulfonicacid ...............coceviiiiiiinnnns No SAL.
Phenolsulfonic acid, sodiumsalt .................... No SAL.
Phenoxyacetic acid, sodiumsalt .................... No NCC.
m-Phenoxytoluene ................... eeae e No MER.
See footnotes at end of table.
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Table 3-2—Continued

Cyclic intermediates for which U.S. production and/or sales were reported, identified by manutacturer, 1991

Manufacturers’ identification codes

Cyclic intermediates’ - statistics'  (according to list in table 3-3)
Cyclic—Continued: :
4-(Phenylazo)diphenylamine ..................... .. No EK.
2-Phenylbenzimide ............... Cieerieeiieeaaa, No - SAL.
m-Phenylenebismaleimide ....................... .. No NES.
o-Phenylenediamine ......................... . ... No DUP, PSG.
m-Phenylenediamine .......................... ... No DUP, FST.
p-Phenylenediamine ............ Ceerieeeaas e No DUP.
Phenyl ether (Diphenyl oxide) . .............. Veeeaas No DOW, MON.
d(g)a-Phenylethylamine .......... et S No HXL.
N-Phenyliglycine ................ e, No EK.
Phenylglycine, potassiumsalt .................. ... No KAN.
Phenylglycine, sodiumsalt ...................... ... No BCC, LIL.
2,2'-[(Phenyl)imino]diethanol

(N-Phenylidiethanolamine) ..................... .. No MIL, SCP.
2,2'{(Phenyl)imino]diethanol, diacetate ester ......... No - SCP.
o-Phenyiphenol ........................... Peveann No DOW. .
p-Phenylphenol ................. eeesraseianenans No DOW.
o-Phenyiphenol, sodiumsalt .............. eeehenan. No DOW, USR.
Phenyl-2-propanone ............ R P No SK.
4-Phenylpropyipyridine ................... e No RIL.
N-Phenylurea ................................ ... No RSA.
Phthalicacid ................................... No EK. B
Phthalic anhydride ...................... T Yes ART, BAS, ENJ, STP, USR.
Ehg&ali'mide e ié(é ) ............ bereens e :‘lg ;geﬁ’Hc

alocyaninato(2-)jcopper ........... e, \ .

Phthalocyaninetetrasulfonyl chioride, de, copper -

derivative.................... [ No S, VPC.
Phthaloyi chioride (Phthalyi chioride) ................ No TLC.
Picolines: '
Picoline (3,4-mixture) ....... e esieneenaenas P No RIL.
2-Picoline (a-Picoline) ......................... . No RIL.
3-Picoline (B-Picoline) ........................ .. No NEP, RIL.
4-Picoline (y-Picoline) .......................... .. No RIL.
Picolinonitrile (2-Cyanopyridine) .............. S No NEP.
3-Picolylamine ............. ... ... ... .00 No RIL.
Picric acid (Trinitrophenol) et iieneennarennens No SDC.
Pipecolicacid ......................... eeeeeenaa. No RIL.
Piperidine ................... I Ceeieaan No AlP, RIL.
Polyethylbenzene (80 percent diethylbenzene) .. .. ... No ELP.
Propiophenone .................................0" No ARS, ORT.
Pyridine hydrochloride .......... e, No HXL.
Pyridine, refined:
2° Pyridine, refined ................... Peeeereaaaa. No NEP.
Pyridine, refined all othergrades ............... .. .. No RIL.
2 Pyridinethiol-1-oxide, sodium salt .......... I No OMC.
2 Pyridinethiol-1-oxide, zincsalt ............... " No OMC.
Pyromellitic dianhydride ................... e No ACH.
2-Pyrrolidinone (2-Pyrrolidone) .................. " No GAF.
Pyrviniumpamoate .......................... 0" No ®.
Quinaldine................................. No CiC.
Quinonedioxime ....................... ... . No LC.
Resorcinol, tech, ...........................000" No ISP.
B-Resorcylicacid .............. ettt No ISP.
Salicylaldehyde oxime ................. ... 000" No EK.
Salicylicacid, tech .................... .. 000 No DOW, KLM.
Sodium p-sulfophenyimethallylether ...... ... . " No SAL.
Styrene (Vinylbenzene) ............... ... Yes Ang?c ATR, CSD, DLT, DOW, ELP, HMN,
Sulfanilic acid (p-Aminobenzenesulfonic

acidjandsalt .............................. . ... No RMI.
5-Sulfoisophthalic acid, 1,3-dimethyl ester, sodium

salt ... No DUP.
5-Sulioisophthalic acid, sodiumsalt ............. No EKT, PCW.
See footnotes at end of table.
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Table 3-2—Continued

Synthetic Organic Chemicals, 1991

Cyclic intermediates for which U.S. production and/or sales were reported, identified by manutacturer, 1991

Separate Manufacturers’ identification codes

Cyclic intermediates statistics!  (according to list in table 3-3)
Cyclic—Continued: _
Terephthalicacid ................................. Yes AMO, DUP, HCF.
Terephthalic acid, dimethylester .................... Yes DUP, EKT, HCF.
Terephthaloylichloride ............................. No DUP, TLC.
Terphenyl (Phenylbiphenyl) (m-,0-,and p-isomers) .... No MON.
Tetrabromophthalicanhydride ...................... No GTL.
1,2,3,4-Tefrachlorobenzene ........................ No SCC.
Tetrachlorophthalic anhydride ...................... No MON.
Tetrahydrofuran .....................ccoiiiiin.. Yes ATR, BAS, DUP, GAF, QKO.
1,2,4,5-Tetramethylbenzene (Durene) ............... No KHL.
p-~(1,1,3,3-Tetramethylbutyl)phenol .................. No GAF.
4,4'-Thio-bis(6-t-butyl-ocresol) ..................... No TNA.
4,4'-Thiobis(6-t-butyl-m-cresol) . ..... et No AUS.
Thiodiphenol . ........................ e No AUS.
Toluene-2,3-(and 3,4)-diamine (35/65 mixture) . .. ..... No OMC.

~ Toluene-2,4-diamine (4-m-Tolylenediamine) ......... - No RUC, (3.
Toluene-2,4-(and 2,6)-diamine (80/20 mixture) ........ Yes OMC, BAS, DOW, ICI.
Toluene-34-diamine ......................coou.... No l(?r
Toulenesulfonamide .............................. No C.
p-Toluenesulfonic acid, anilinesalt .................. No NES.
p-Toluenesulfonic acid monohydrate ................ No TEN.
mToluicacid ..............c.coiiiiiiiiii, No WTC.
p-Toluic acid, methylester ......................... No HCF.
oToluidine ................... i, No DUP, FST.
m-Toluidine ......................... e, No DUP, FST.
p-Toluidine .............c. i, No DUP, FST.
2,2'(m-Tolylimino)diethanol ........................ No MIL, SCP.
Tolyltriazole ..., No PSG.
2.,4,6-Tribromophenol ............................. No GTL.
1,2,3-Trichlorobenzene ............................ No SCC.
1,2,3(and 1,2,4)-Trichlorobenzene .................. No PPG, SCC
1,2,4-Trichlorobenzene ............................ No SCC.
3-Trichloromethyl-1,2,4-thiadiazole .................. No OMC.
1,2,4-Trichloro-5-nitrobenzene ..................... No PCW.
Trichlorophenylsilane ............................. No DCC.
a,a,a-Trichlorotoluene (Benzotrichloride) ............ No HK.
2.4,6-Trichloro-s-triazine (Cyanuric chloride) ......... No DGC.
Tri({dimethylaminomethyl)phenol .................... No PEL.
Trimellitic anhydride, acid chloride .................. No ®.
Trimellitic trichloride . .. ............................ No TLC
1,2,4-Trimethylbenzene (Pseudocumene) ........... No KHI.
1,3,5-Trimethylbenzene (Mesitylene) ............... No ABB.
1,3,3-Trimethyl-g2, a-indolineacetaldehyde ............ No VPC.
TOAOXANG .....ooiitiiiiieiiirinieanneinnans. No UTF.
Triphenylmethane ................................ No EK.
a,a’,a"-Tris(dimethylamino)mesitol .................. No RH.
'1,1,1-Tris(p-hydroxyphenyl)ethane . ................. No SAL
Tris(2-methyl-1-aziridinyl)phosphine oxide ........... No ARS
7,7-Ureylenebis[4-hydroxy-2-naphthalenesutfonic

acid] (J-Acidurea) ................c.iiiiiin. No S.

Veratraldehyde (3,4-Dimethoxybenzaldehyde) . .. .. ... No GIV.
§-Vinyl-2-picoline(MVP) ........................... No HK, PD
2-Vinylpyridine ..................oiiiiiiii, No RIL.
4-Vinylpyridine ............ ... .. ..o, No RIL.
o-Xylene (90-100% of o-xyleneisomer) .............. Yes ENJ, KHI, LYP, PLC, PPR.
m-Xylene (90-100% of m-xylene isomer) ............. No AMO, PLC.
p-Xylene (90-100% Of p-xylene isomer) ............. Yes AMO, ENJ, KHI, LYP, PPX, SOC, STX.
2,4-Xylenesulfonicacid ............................ No PLC.
Xylenesulfonic acid, mixed isomers ................. No NES.
26-Xylenol ... ... No GE.
Xylenolcrystals .......................... .l No BRS, HXL.
See footnotes at end of table.
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Table 3-2—Continued o : :
Cyclic intermediates for which U.S. production and/or sales were reported, identified by manufacturer, 1991

Separate Manufacturers’ identification codes

Cyclic intermediates : statistics!  (according to list in table 3-3)
Cyclic—Continued:
Xylenols: .

Xylenol, low boilingpoint ..................... ... No MER.

Xylenols, not classified as to boiling point .......... No GE.
Xylidines:

2,4-Xylidine (m-4-Xylidine) ..................... .. No FST.

Xylidine, original mixture . .................... . ... No DUP. . :
All other cyclic intermediates ............. P Yes ACY, AMD, AUS, BRS, BUC, CWN, DUP,

EKT, FST, HCF, HCL, HXL, LC, MRX,
OMC, PCW, PD, PFZ, PIL, PRC, PSG,
RAY, RIL, SAL, SCP, SDC, SDW, SK,
TNA, UCC, VPC, (3).

1 Chemicals for which separate statistics are reported in this section are indicated by ‘y&s." Chemicals for which
data are accepted in confidence and may not be published are indicated by ‘no.’ :
2 The manutacturer did not consent to be identified with the designated products.

Source: Compiled from data received in response to questionnaires of the U.S. Intemational Trade Commission.
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Table 3-3
Cyclic intermediates: Directory of manufacturers, alphabetical by code, 1991
Code Name of company Code Name of company
ABB ...... Abbott Laboratories FER ...... Ferro Corp.:
ACH ...... Allco Chemical Corp. Bedford Chemical Div.
ACS ...... Allied Signal Inc., Engineered Material FMC...... FMC Corp., Nitro Div.
Sector FMT ...... Fairmount Chemical Co., Inc.
ACY ...... American Cyanamid Co. FST ...... First Chemical Corp.
AP ....... Air Products & Chemicals, Inc. GAF ...... ISP Chemicals, Inc.
ALL ...... Alliance Chemical, Inc. GE ....... General ELectric Co., Speciality
AMB ...... American Bio-Synthetics Comp. Chemical Group
AMD...... Cyclo Products, Inc. GGC ..... Georgia-Gulf Corp.:
AMO ..... Amoco Corp. Houston Div.
ARS ...... Arsynco, Inc., Sub. Div. of Aceto Comp. Plaquemine Div.
ART ...... Aristech Chemical Corp. Glv....... Givaudan Corp
ARZ ...... Arizona Chemical Co. GRS...... Citgo Refining & Chemiicals, Inc.
ASH ...... Ashland Oil, Inc., Ashland Petroleum GTL ...... Great Lakes Chemical Corp.
Co. GYR...... Goodyear Tire & Rubber Co.
ASL ...... Specialtychem Products, Corp. HCF ...... Cape Industries
ATR ...... Atlantic Richfield Co., Arco Chemical HCL ...... Hoechst Celanese Corp.:
Co. Sou-Tex Works
AUS ...... Ausimont N.V. Specialty Chem Group
BAS ...... BASF Corp. HK ....... Occidental Chemical Corp., ED & S Div.
BCC...... Buffalo Color Corp. HMN ..... Huntsman Chemical Corp.
BFG ...... B. F. Goodrich Co., B. F. Goodrich HPC ...... Hercules, Inc.
Chemical Group HXL ...... Hexcel Comp., Hexcel Chemical
BRD...... Lonza, Inc. Products
BRI....... Burlington Industries icl ....... ICl Americas, Inc.,
BRS ...... Bristol-Myers Co. Polyurethanes Group
BTL ...... BTL Specialty Resin Corp. Specialty Chem Div.
BUC...... Synalloy Corp., Blackman Uhler ISP ....... Indspec Chemical Corp.
Chemiical Div. KAN ...... Kanasco, Ltd
ccC...... C.N.C. intemational, Inc. KHI....... Koch Refining Co.
CHF ...... Kincaid Enterprises, Inc. KIM ...... Kalama Chemical, Inc.
CHT ...... Chattem, Inc. Lc ....... Lord Corp., Chemical Products Group
CiC....... Color Chem International Comp. LEM ...... Napp Chemicals, Inc.
CNP...... DSM Chemicals North America LiL ....... Eli Lilly & Co.
CsD...... Fina Oil & Chemiicals Co. L ... Lee Laboratories, inc.
CWN ..... Upjohn Co., Fine Chemicals MC...... Lomac, Inc.
CXl....... Chemical Exchange Industries, Inc. LYP ...... Lyondell Petrochemical Co.
DAZ ...... Diaz Chemical Corp. MAL ...... Mallinckrodt, Inc.
DCC...... Dow Coming Corp. MER...... Merichem Co.
DGC...... Degussa Corp. ML....... Milliken & Co., Milliken Chemical Div.
DIX....... Dixie Chemical Co., Inc. MLC...... Melamine Chemicals, Inc.
DKA ...... Miles, Inc. MNA...... Monsanto Co., Agricultural Group
DLT ...... Deltech Corporation MON ..... Monsanto Co.
DOW ..... Dow Chemical Co. MRF...... Morflex, Inc.
DUP...... E. |. duPont de Nemours & Co., Inc. MRX...... Johnson Matthey, Materials Technology
Chemicals and Pigments Dept. _ Div.
Petrochemicals Dept. NCC...... Niacet, Corp.
EK ....... Eastman Kodak Co.: NCI....... Union Camp Corp., B B A Div.
EKT ...... Tennessee Eastman Co. Div. NEP ...... Nepera, Inc.
ELP ...... Rexene Products Company NES ...... Ruetgers-Nease Chemical Co.
ENJ ...... Exxon Chemical Americas NSC...... National Starch & Chemical Corp.
See footnotes at end of table.
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Table 3-3—Continued
Cyclic intermediates: Directory of manufacturers, alphabetical by code, 1991
Code Name of company Code Name of company
OoMC ..... Qlin Corp. SCP ...... Henkel Corp.
ORT...... Roehr Chemicals, Inc., Div. of Aceto SD ....... Sterling Drug, Inc., Sterling

Corp. : Pharmaceuticals, Inc.
PAH ...... Parish Chemical Co. sSDC...... Sandoz Chemicals Corp.
PAS ...... Elf Atochem North America, Inc. SDW ..... Sterling Drug, Inc.,
PC ....... PCI, Inc. Organic Div.
PCW ..... Pfister Chemical, Inc. SHC ...... Shell Qil Co., Shell Chemical Co.
PD ....... Parke-Davis Div. of Warner-Lambert SK ....... Smithkiine Beecham Chemicals

Co. SOC...... Chevron Corp., Chevron Chemical Co.
PEL ...... Pelron Corp. . SOG...... Phibro Refining
PFZ ...... Pfllf::r. inc., & Pfizer Pharmaceuticals, SOl....... Specialty Organics, Inc.
PHC ...... Phthalchem, Inc. SAL ... G. D. Searle & Co.
PIL Pilot Chemical Co STP oee Stepan Co. .

"""" - ’ STX ...... St Croix Petrochemical Corp.
PLC ...... Phillips 66 Co. SUN Sun Company, |
. .. SUN...... ny, Inc.
PPG ...... PPG Industries, Inc. TCC Sybron Chemicals, Inc
PPR ...... Phillips Puerto Rico Core, Inc.  __° """ A
PPX ...... Phillips Paraxylene, Inc. TEN oo BIT Manutacturing, Inc.
. TLC ...... Twin Lake Chemical, Inc.

PRC...... Products Research & Chemical Corp. TNA Ethyl Corp ’
PSG...... PMC, Inc., PMC Specialty Growp, Inc. ./ """ yttom.
QKO...... QO Chemicals, Inc. TX oo Texaco Chemical Co. _
RAY ...... ITT Rayonier Liguin Products, Inc. uce...... Union Carbide Corp., Industrial
REG...... Regis Chemical Co. Chemicals Div.
RH....... Rohm & Haas Co. 3::4 ----- Bg:h? Co
RIL....... Reilly Industries,Inc. @~ VFW...... » InC.
RMI ...... R-M Industries, Inc. USM...... Crown Metro, Inc.
RSA ...... R.S.A. Corp. USR...... Uniroyal Chemical Co., Inc.
RUC ...... Rubicon, Inc. utc...... Unitex Chemical Corp.
S.iviinnn. Sandoz Chemicals Comp. VCM...... Vanchem, inc.
SAL ...... Salsbury Chemicals, Inc. VEL ...... Velsicol Chemical Corp.
SC ....... Sterling Chemicals, Inc. VPC...... Miles, inc.
SCC...... Standard Chlorine of Delaware, Inc. VST ...... Vista Chemical Co.
SCN...... Schenectady Chemical, Inc. WTC ..... Witco Comp

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 seven hundred 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 5 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 4-1
Dyes: U.S. production, 1987-91

Millions
of kilograms

180

Synthetic Organic Chemicals, 1991

Total domestic production of dyes in 1991
amounted to 111 million kilograms, or 5 percent less
than the 117 million kilograms produced in 1990 (table
4-1). Sales of dyes in 1991 amounted to 107 million
kilograms, valued at $761 million, compared with 104
million kilograms, valued at $775 million, in 1990. In
terms of quantity, sales of dyes in 1991 was 3 percent
greater, and in terms of value 2 percent lower. The
average unit value of sales of all dyes in 1991 was
$7.13 per kilogram, compared with $7.46 per kilogram
in 1990.

Production of four classes of dyes decreased in
1991, while the production of two classes increased.
Statistics on four classes - fibers reactive dyes, mordant
dyes, flouorescent brightening agents, and food. drug,
and cosmetic colors - were not publishable. Changes in
U.S. production of synthetic dyes followed overall
changes in U.S. economic activity during 1987-91 (see
figure 4-1).

Table 4-2 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
43,

Rob Randall
202-205-3366

160

140

120

_

7

R

__

1988 1989

1991

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



Section 4

Table 4-1
Dyes: U.S. production and sales, 1991

Sales Gvietrage
n
Dyes Production Quantity Value value!
1,000 1,000 1,000 Per
kilograms kilograms dollars kilogram

Grandtotal ................coiiiiiiiinn. 110,961 106,813 761,415 $7.13
Acid dyes

Total ... 5,655 5,346 70,788 13.24
Acidyellowdyes ..................ooiiiiiin, 612 5§59 6,514 11.66
Acidbluedyes, total .............................. 1,493 1,512 23,648 15.64

AcidBlue324 ..., 536 551 10,306 18.72

All other acidbluedyes ........................ 957 961 13,342 13.88
Allotheraciddyes .........................oa..L 3,550 3,275 40,626 12.40
Basic dyes (classical and modified)

Total ... 3,983 3,862 55,394 14.34
Basicyellowdyes .....................ooiinLL, “ 1,102 1,147 15,560 13.56
Basicreddyes ...............oiiiiiiiiiiii, 761 755 13,949 18.47
Basicvioletdyes .................... ..ol 846 765 10,112 13.22
Basicbluedyes ................. ... ..., 643 598 8,938 14.95
Allotherbasicdyes ....................coovuinen. 631 597 6,835 11.46
Direct dyes

Total ... 18,454 17,866 138,724 7.76
Direct yellowdyes ................ccovunneeeennn.. 7,332 7,403 41,320 5.58
Directreddyes,total .............................. 3,315 3,072 39,411 12.83

DiretRed254 ....................coviiinn.... 849 785 4,983 6.34

Ali other directreddyes ......................... 2,466 2,287 34,428 15.06
Direct violetdyes ....................coviinin... 123 96 1,469 15.36
Directbluedyes,total ............................. 3,287 3,176 28,090 8.84

DirectBlue86................cccvviininnnann... 332 347 2,456 7.08

All other directbluedyes ........................ 2,955 2,829 25,634 9.06
Allotherdirectdyes ...................... ...l 4,397 4,119 28,434 6.90
See footnotes at end of table.
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Synthetic Organic Chemicals, 1991

Table 4-1—Continued ,
Dyes: U.S. production and sales, 1991
Sales Average
Unit
Dyes Production Quantity Value value!
1,000 1,000 1,000 Per
kilograms kilograms dollars kilogram
Disperse dyes
- | 20,363 20,311 113,040 $5.57
Disperse yellowdyes ...............ccovviniinn, 2,319 2,086 9,400 4.51
Disperseorangedyes ...........coooviiiiiinnnann, 2,159 2,590 9,681 3.74
Dispersereddyes, total ........................... 2,650 1,937 24,493 12.64
Disperse Red 153 ..........cciiiiiiiiniinnnnnnn 120 112 1,895 16.91
Disperse Red 177 ........coiiiiiiiiniiaiinnns 158 133 1,802 13.57
All other dispersereddyes ....................... 2,372 1,692 20,796 12.29
Disperse bluedyes, total ..................... ... 9,861 10,741 52,316 4.87
Disperseblue79 ...ttt 7,033 7,164 12,991 1.81
All other disperse bluedyes ...................... 2,828 3,577 39,325 10.99
Disperse black, brown, green and violet dyes, total ... 3,374 2,957 17,150 5.21
DisperseBrown1 ...............coiiiiiiiiinn, 324 282 2,599 9.21
All other disperse black, brown, green and
violetdyes ... - 3,050 2,675 14,551 5.00
Solvent dyes
Total ................ e, 5,144 3,372 41,660 12.36
Solvent yellow dyes, total .................. el 377 402 7.280 18.09
Solventyellow 13 ...........oiiiiiiiiiiinnen 15 15 330 21.16
All other solvent yellowdyes ..................... 362 387 6,950 17.97
Solventorangedyes ............coiiiiiiiiieinenn, 140 142 3,102 21.90
Solventred dyes ..... PR 1,406 1,327 15,318 11.54
Solventvioletdyes ...................ooiiiiaL 36 26 1,335 51.97
Solventbluedyes .............coiiiiiiiiiiinnt, 2,033 427 7,650 17.91
Aliother solventdyes ..............ccoviniinennn. 1,152 1,048 6,975 6.65
Vat dyes
Total ..o 14,203 13,973 57,007 4.08
Vatorangedyes .............coiiiiiiiiiinnn 88 102 2,083 20.45
Allothervatdyes .............cooviiiiiniinnnnn 14,115 13,871 54,924 3.96
All other dyes
Totald .. s 43,159 42,083 284,802 6.77

1 Calculated from unrounded figures.

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

3 The data include external drug and cosmetic dyes.

4 The data include azoic compositions, azoic coupling components, azoic diazo corll_:fonents (bases and salts),
fiber reactive dyes, fluorescent brightening agents, food, drug and cosmetic colors, mordant dyes, 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 4-2

Dyes for which U.S. production and/or sales were reported, identified by manutacturer, 1991

Separate Manufacturers’ identification codes
Dyes statistics'  (according to list in table 4-3)
Acid dyes:
Acid yellow dyes:
AcidYellow5 ................... ... ... ...l BAS.
Acid Yellow 17 ... CK.
AcidYellow19 ................................. CK.
AcidYellow23 ................................. BAS, LVR, WJ.
AcidYellow34 ................................. CK.
AcidYellow36 ..................c.coooiil. CK.
AcidYellowd9 ................................. CK, FAB
AcidYellow59 ................................. BAS, CK
AcidYellow65 ................................. CK.
AcidYellow 135 ................................ ICI.
AcidYellow 137 ................................ CK.
AcidYellow 151 ................................ CK.
AcidYellow 159 ................................ CK.
AcidYellow 199 ................................ CK.
AcidYellow200 ........................... ..., CK.
AcidYellow216 ................................ VPC.
AcidYellow219 ................................ CK.
AcidYellow226 ................................ BAS.
AcidYellow239 ..................cocovuinnl No DGO.
All other acid yellowdyes ........................ No CK.
Acid orange dyes: No
AcidOrange7 ...............ccovviiennn. .., No BAS, CK, LVR, WJ.
AcidOrange8 ..............coooiiiiivninniin., No CK.
AcidOrange 10 ................ccoveivvnni... No CK, ROM.
AcidOrange24 ......................coviiinl. No CK.
AcidOrange60 ....................coovninnn... No CK.
AcidOrange64 .......................coou. .. No CK.
AcidOrange89 ..................c.oovviin. .. No BAS.
AcidOrange 116 ......................ovoil... No CK.
AcidOrange 128 .................cooviuiint. No CK.
AcidOrange 162 ....................ooouiiia.. No CK.
AcidOrange 156 ...................cooviiia.. No CK.
AcidOrange 161 ..................ccoovuinin.. No CK.
Acid red dyes: No
CK.
CK.
CK.
CK.
FAB.
CK.
PSC.
FAB.
CK.
CK.
CK, VPC
CK.
AcidRed226 .......................ooiiil. No BAS.
AcidRed266 .....................cooiiia... No CK, FAB, VPC.
AcidRed278 .................. ol No CK.
AcidRed296 ..................coiiiiil. No BAS.
AcidRed299 ...t No CK.
AcidRed337 ...t No CK, FAB, VPC.
AcidRed350 ...........ooiiiiiiii No CK.
AcidRed364 ...................oiiL. No CK.
AcidRed384 ..................cciiiiiii. No CK.
AcidRed388 ...........cccviiiiiiiiiiiiinn. No CK.
AcidRed396 .............ccoiiiiiiiiiii. No ICL.
AcidRed400 ..............ccoiiiiiiiiiinn.... No CK.
AcidRed418 ..., No CK.
See footnotes at end of table.
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Table 4-2—Continued

Synthetic Organic Chemicals, 1991

Dyes for which U.S. production and/or sales were reported, identified by manufacturer, 1991

Separate Manufacturers’ identification codes
Dyes statistics!  (according to list in table 4-3)
Acid dyes-Continued Yes
Acid red dyes-Continued No
AcidRed 419 ... ... ..o No CK.
Allotheracidreddyes ................coovvenen. No BAS.
Acid violet dyes: No
AcidViolet3 .......ooiiiiii i No FAB.
AcIAVIOIBt 7 .o i No CK, FAB.
AcidViolet 12 ... e No CK, FAB.
AcidViolet 17 ... e No BAS.
Acid blue dyes: Yes
ACIBIUCD ... e No BAS, LVR, WJ.
AcidBIUE 15 ... e No BAS.
AcidBlue25 ..................... [, No VPC.
AcidBlued0 ..........coiiiiiiiii e No CK.
AcidBlue 4l ... ... .. e No CK.
ACIHBIUESO ... e e No BAS.
ACIHBIUEB2 ... ..o iiiiiii e No CK.
ACIABIUE BT ... No BAS.
AcidBlue 104 . ... ..o No CK.
ACIdBIUE 113 ... i e No CK.
AcidBlue 145 . ... .. e No CK.
ACIdBIUE 23T ... e No CK.
ACIHABIUE 28T ... e No CK.
ACdBIUE298 ...t No CK.
AcidBIUE 32T ... No CK.
ACidBIUE324 ...ttt Yes CK, S, VPC
ACidBIUE330 ... e No CK.
Allother acidbluedyes ...................... ... No CK.
Acid green dyes: No
AcidGreen1 ........coiiiiiiiiiiiiii e No LVR.
ACidGreen S ... ..ot No WJ.
AcidGreen 16 .......ccviiiiieiiiiiiiinnennn No LVR.
AcidGreen20 .........cccviiiiiiiiiiiiiieeannn No CK.
ACidGreen 25 .......ccoiiiiiitiiiiiie e No CK.
All other acidgreendyes ........................ No CK.
Acid brown dyes No
Acid Brown 14 CK, FAB, LVR.
Acid Brown 19 CK.
Acid Brown 50 BAS.
Acid Brown 96 FAB.
Acid Brown 97 BAS, FAB
Acid Brown 98 FAB.
Acid Brown 147 .... CK.
Acid Brown 159 .. BAS.
Acid Brown 160 .. BAS.
Acid Brown 161 .. BAS.
Acid Brown 165 .... BAS.
Acid Brown 188 CK.
Acid Brown 189 CK.
Acid Brown 227 BAS.
Acid Brown 239 CK.
Acid Brown 264 BAS.
Acid Brown 439 CK.
Acid black dyes:
ACKBIACK T .. e e CK, LVR.
ACIBIACK 2 .. e CK, LVR.
AcidBIack 52 . ...oi i e CK, S.
ACIBIACK B0 . ..ottt CK.
ACIBIACK B3 ...t BAS.
ACIHBIACK 92 ...ttt FAB.
See footnotes at end of table.
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Table 4-2—Continued

Dyes for which U.S. production and/or sales were reported, identified by manufacturer, 1991

Separate Manufacturers’ identification codes

Dyes statistics'  (according to list in table 4-3)
Acid dyes-Continued Yes
Acid black dyes-Continued No
AcidBlack 107 ......................... ... ... No CK.
AcidBlack172 ...............................~ No CK.
AcidBlack194 ............................... .. No BAS.
AcidBlack210 ......................... ... No BAS.
All other acid blackdyes ......................... No BAS.
Azoic dyes and components: No
Azoic compositions: No
Azoic yellow compositions: No
AzoicYellow1 ............... .. ... .. No BUC.
Azoic red compositions: No
Azoic Red 1 No BUC.
Azoic Red 2 ... No BUC.
AzoicRed6 ....................... i, No BUC.
AzoicRed32 ................ooiiiii, No CK.
All other azoic red compositions ................ No BUC.
Azoic violet compositions: No
All other azoic violet compositions .............. No BUC.
Azoic blue compositions: No
AzoicBlue3 ................... ... No BUC.
AzoicBlue®6 ........................ i, No CK.
AzoicBlue20 ........................... .. ... No CK.
Azoic brown compositions: No
AzoicBrown9 ....................... ... .. .. No BUC.
Azoic black compositions: No
AzoicBlack4 .................... ... ... L. No BUC.
AzoicBlack48 ..................... ... ..., No CK.
All other azoic black compositions .............. No BUC.
Azoic diazo components, bases: No
Azoic Diazo Component5,base .................. No ALL.
Azoic Diazo Component 13, base ................. No ALL.
Azoic Diazo Component 32, base ................. No ALL.
All other azoic diazo components, base ............ No ALL.
Azoic diazo components, salts: No
Azoic Diazo Component1,salt ................... No BUC.
Azoic Diazo Component3,salt ................... No ALL, BUC
Azoic Diazo Component 5, salt ................... No ALL, BUC
Azoic Diazo Component8,salt ................... No BUC.
Azoic Diazo Component9,salt ................... No BUC.
Azoic Diazo Component 10, salt .................. No BUC.
Azoic Diazo Component 12,salt ................ .. No ALL, BUC
Azoic Diazo Component 13,salt .................. No C.
Azoic coupling components: No
Azoic Coupling Component2 .................... No ALL.
Azoic Coupling Component4 .................... No ALL.
Azoic Coupling Component12 ................... No ALL.
Azoic Coupling Component14 ................... No ALL
Azoic Coupling Component17 ................... No ALL.
Azoic Coupling Component18 ................... No ALL.
Azoic Coupling Component20 ................... No ALL.
Azoic Coupling Component34 ................... No ALL.
Azoic Coupling Component43 ................... No ALL.
Basic dyes (classical and modified)
Basic yellow dyes Yes
BasicYellow15 ................................ No CK.
BasicYellow28 ............................. ... No BAS, VPC.
Basic Yellow 29 ... No BAS.
Basic Yellow 53 ... No CK.
Basic Yellow58 ................... . No VPC.
Basic Yellow65 ................... . No BAS.
Basic Yellow78 ................... BAS.
BasicYellow?79 ...................... ... ... CK.
See footnotes at end of table.

4-6



Table 4-2—Continued
Dyes for which U.S. production and/or sales were reported, identified by manutfacturer, 1991

Synthetic Organic Chemicals, 1991

Separate Manufacturers’ identification codes

Dyes statistics!  (according to list in table 4-3)
Basic dyes (classical and modified)-Continued Yes
Basic yellow dyes-Continued Yes
BasicYellow 11 ......................ccoovun... No CK.
BasicYellow83 ....................coiiiinnn. No CK.
BasicYellow94 ....................... ..., No S.
BasicYellow96 .....................ccvvuvnnne. No BAS.
BasicYellow98 ........................ooeelll. No BAS.
BasicYellow102 ................... ...l No BAS.
All other basic yellowdyes ....................... No ALL.
Basic orange dyes: Yes
BasicOrange 1 ...............c.coviinnvnen... No BAS, CK.
BasicOrange2 ...............c.ccovvinnvnnnnn. No BAS, CK, PSC.
BasicOrange21 ................cccoevivinnnnn. No , VPC.
BasicOrange26 ................covvvnninnn.n. No CK.
All other basic orangedyes ...................... No BAS.
Basic red et‘ljyes: Yes
BasicRed 12 ............ ..ot No CK, VPC.
BasicRed 14 ...................civiiiiiininn. No BAS, CK, VPC.
BasicRed 15 ....... ... .. i No BAS, CK.
BasicRed 17 ........ ..., No CK.
BasicRed29 ...................oiiiiiiiin... No BAS.
BasicRed46 ....................ciiiiiiiinn. No CK.
BasicRedd49 ................c.ciiiiiiiiiint, No BAS.
BasicRed 73 ............ccoiiiiiiiiiiiii No CK.
BasicRed 104 ...................cciiviinnnn. No CK.
BasicRed 111 ................ciiiiiiiiiinan... No S.
Allotherbasicreddyes ......................... No BAS.
Basic violet dyes: " Yes
BasicViolet1 ............... ... ittt No BAS, DSC
BasicViolet3 ............c.coiiiiiiiii No CK, DSC
BasicViolet4 .................. ...l No X
BasicViolet16 ......................oiiiann. No CK, VPC
All other basic violetdyes ........................ No S.
Basic blue dyes: Yes
BasicBlue1 ............. ... i, No BAS.
BasicBlue3 .............iiiiiiiii i No BAS, CK
BasicBlue6 .................. ..o, No BAS.
BasicBlue7 .................iiiiiiii, No DSC.
BasicBlue21 ................ . i No CK.
BasicBlued41 ................... .. i, No BAS.
BasicBlue60 ..............coeiiiiiiiii No BAS.
BasiCBIUG 77 ...t No CK.
BasicBlue94and94:1 .......................... No CK.
BasicBlue140 ..................coiiiiiniinn... No S, VPC
BasicBlue152 ................ccoiiiiiin.. No BAS.
All other basicbluedyes ......................... No BAS.
All other basic blue dyes, modified ................ No BAS.
Basic green dyes: No
BasicGreend ....................cciiiinnn.. No BAS.
All other basic greendyes ....................... No BAS.
Basic brown dyes: No
BasicBrown1 ............ ... . ... No PSC.
BasicBrownd4 .............. ... ...l No BAS, PSC
All other basicbrowndyes ....................... No S.
Basic black dyes: No
All other basicblackdyes ........................ No BAS.
All other basic black dyes, modified ............... No BAS, CK
See footnotes at end of table.

4-7



Section 4

Table 4-2—Continued
Dyes for which U.S. production and/or sales were reported, identified by manufacturer, 1991
Separate Manufacturers’ identification codes
Dyes statistics'  (according to list in table 4-3)
Direct dyes: , Yes
Direct yellow dyes: Yes
DirectYellow4 ............................... .. No BAS, CK, LVR, VPC.
Direct Yellow5 ............................0" No BAS.
DirectYellow6 .................... ... No BAS, VPC.
DirectYellow 11 ................ ... ... No BAS, VPC.
DirectYellow34 ................. ... ...." No CK.
DirectYellow44 .. ... ... ... . ... .......""" No CK.
DirectYellow51 ................ .. ......."" No S.
Direct Yellow 105 ............... ... ... No CK.
Direct Yellow 106 ........................ 000" No CK.
Direct Yellow 107 ............... ... ... .0 No CK.
DirectYellow 118 ............... ... ... 07" No CK.
DirectYellow 119 ....... ... ... ... ... No VPC.
DirectYellow127 ....... .. ... .. ... ... ... No BAS, CK, S, VPC.
DirectYellow 131 ........ .. ... ... ... ... No VPC.
DirectYellow132 ............... ... ... No S.
DirectYellow133 ..........................7" No S.
DirectYellow 137 ................ ... ... No VPC.
DirectYellow147 ...... ... ... ... .. ... No BAS, CK, FAB, VPC.
DirectYellow148 .......... ... ... .. ... No S.
All other direct yellowdyes ................. ... " No BAS, CK, VPC.
Direct orange dyes: No
DirectOrange 15 ............................... FAB, VPC.
DirectOrange26 ..................... ... CK.
Direct Orange 34 . . CK, FAB.
Direct Orange 39 .. CK, FAB.
Direct Orange 72 .. CK.
Direct Orange 80 ........ CK.
DirectOrange 102 ............... ... .. .07 BAS, CK, VPC.
DirectOrange 118 .................... ... 0" No S.
All other direct orange dyes BAS.
Direct red dyes:
DirectRed2 ................................... CK.
Direct Red 9 ... CK.
Direct Red 16 CK, FAB
Direct Red 24 CK, FAB
Direct Red 26 CK.
Direct Red 72 CK.
Direct Red 73 CK.
Direct Red 79 CK.
DirectRed80 ...........................000 CK.
DirectRed81 ..................... ... .00 CK, LVR, VPC.
Direct Red83 ............ CK, FAB.
DirectRed224 .................... ... CK.
DirectRed227 ....................... ... CK.
Direct Red236 ..............................0" BAS, VPC.
Direct Red238 .................... ... VPC.
Direct Red239 .................... ... BAS, CK, S.
DirectRed243 ......................... .. CK.
Direct Red254 ........... BAS, CK, VPC.
Direct Red263 ............. BAS.
All other direct red dyes BAS, CK, VPC.
Direct violet dyes: Yes
DirectVioletS .................................. No CK.
DirectViolet35.................... ... ... No S.
Direct Violet66 .............................. " No CK.
DirectViolet99....................... ... No VPC.
DirectViolet195........................ ...~ No CK.
All other direct violetdyes ................ . 0’ No BAS.
See footnotes at end of table.



Table 4-2—Continued

Synthetic Organic Chemicals, 1991

Dyes for which U.S. production and/or sales were reported, identified by manufacturer, 1991

Separate Manufacturers’ identification codes

Dyes statistics!  (according to list in table 4-3)
Basic dyes (classical and modified)-Continued Yes
Basic yellow dyes-Continued Yes
BasicYellow11 ...... ... ... ... ... ............ No CK.
BasicYellow83 ..................c.coiiiinnnn. No CK.
BasicYellow94 .................... ... ........ No S.
BasicYellow96 .................... ...l No BAS.
BasicYellow98 ....................... ... ... No BAS.
BasicYellow102 .......................coo.t. No BAS.
All other basicyellowdyes ....................... No ALL.
Basic orange dyes: Yes
BasicOrange1 ...............ccciiiiiiinnn... No BAS, CK.
BasicOrange2 ...............cooiiiiiivnnnn... No BAS, CK, PSC.
BasicOrange21 ..............ccciiiiiininnn.. No CK, VPC.
BasicOrange26 .................cccvvinivnnn. No CK.
All other basicorangedyes ...................... No BAS.
Basic red dyes: Yes
BasicRed 12 ......... ... No CK, VPC.
BasicRed 14 ....... ... ... i No BAS, CK, VPC.
BasicRed15 ......... ..., No BAS, CK.
BasicRed 17 ..., No CK.
BasicRed29 ..............cciiiiiiiii.. No BAS.
BasicRed46 ...................... i, No CK.
BasicRedd49 ............... ... i, No BAS.
BasicRed 73 ..........ciiiiiiii No CK.
BasicRed 104 ............... ..., No CK.
BasicRed 111 ..............c.ciiiiiiiinn.... No S.
Allotherbasicreddyes ......................... No BAS.
Basic violet dyes: - Yes
BasicViolet1 ..............c.ciiiiiiii.... No BAS, DSC.
BasicViolet3 ..o, No CK, DSC.
BasicVioletd4 .............. ... ... ..., No DSC.
BasicViolet 16 ..............cooiiiiniinnnnnn.. No CK, VPC.
All other basic violetdyes ........................ No BAS.
Basic blue dyes: Yes
BasicBlue1 ...ttt No BAS.
BasicBlue3 ... No BAS, CK.
BasicBlue6 ............c.cciiiiiiiiii No BAS.
BasicBlUe7 .........coiiiiiiii No DSC.
BasicBlue21 ...l No CK.
BasicBlued1l .............. ... No BAS.
BasicBlue60 ...............oiiiiiiiiiii.. No BAS.
BasicBlue77 .............. i, No CK.
BasicBlue94and94:1 .......................... No CK.:
BasicBlue140 ................. ... .. ... No S, VPC.
BasicBlue1582 ...t No BAS.
All other basicbluedyes ......................... No BAS.
All other basic blue dyes, modified ................ No BAS.
Basic green dyes: No
BasicGreend .................cciiiiiiiiiiia., No BAS.
All other basicgreendyes ....................... No BAS.
Basic brown dyes: No
BasicBrown1 .................. i, No PSC.
BasicBrownd .................. ..., No BAS, PSC.
All other basicbrowndyes ....................... No BAS.
Basic black dyes: No
All other basicblackdyes ........................ No BAS.
All other basic black dyes, modified ............... No BAS, CK.
See footnotes at end of table.
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Table 4-2—Continued _
Dyes for which U.S. production and/or sales were reported, identified by manufacturer, 1991

Separate Manufacturers’ identification codes

Dyes statistics!  (according to list in table 4-3)
Direct dyes: ) Yes
Direct yellow dyes: Yes
DirectYellowd .......................... ... .. No BAS, CK, LVR, VPC.
DirectYellowS ............................" No BAS.
DirectYellow6 ............................" No BAS, VPC.
DirectYellow 11 .............. ... ... No BAS, VPC.
Direct Yellow34 ................ ... .. No CK.
Direct Yellow44 ... .. .. ... . ... ... No CK.
DirectYellow51 ....... ... ... ... . ... No S.
Direct Yellow 105 ............... .. ... ... No CK.
Direct Yellow 106 ................ ... ... 00" No CK.
Direct Yellow 107 .............. ... ... .. No CK.
DirectYellow 118 ............... ... ... """ No CK.
DirectYellow 119 ......... ... ... e, No VPC.
DirectYellow 127 ............. .. . ... No BAS, CK, S, VPC.
Direct Yellow 131 ........ ... ... ... 07 No VPC.
DirectYellow 132 ....... ... ... . ... ... No S.
DirectYellow 133 .................. ... No S.
DirectYellow 137 ............. . ... ... No VPC.
Direct Yellow147 ..... ... ... .. ... ... " No BAS, CK, FAB, VPC.
Direct Yellow148 .......... ... .. ... .. No S.
All other direct yellowdyes .................. .. " No BAS, CK, VPC.
Direct orange dyes: No
DirectOrange 15 ............................ ... No FAB, VPC.
DirectOrange26 ..................... .. .07 No CK.
DirectOrange34 .........................." No CK, FAB.
DirectOrange39 .........................000" No CK, FAB.
DirectOrange 72 .........................00"" No CK.
DirectOrange 80 .............. ... No CK.
DirectOrange 102 .................... ... No BAS, CK, VPC.
DirectOrange 118 .................... ... No S.
All other direct orangedyes ...................... No BAS.
Direct red dyes: Yes
DirectRed2 ................................... No CK.
DirectRed9 ............................00 No CK.
DirectRed 16 ......................... .00 No CK, FAB.-
DirectRed24 .................. .. ... ... No CK, FAB.
DirectRed26 ............................."" No CK.
DirectRed72 ..................... ... No CK.
DirectRed 73 ...........................00 No CK.
DirectRed79 ..................... ... No CK.
DirectRed80 ................ .. ... .00 No CK.
DirectRed81 ..................... ... No CK, LVR, VPC.
DirectRed83 ................... .. ... No CK, FAB.
DirectRed224 .................... .. ... No CK.
DirectRed227 .................... ... No CK.
DirectRed236 .............................0"" No BAS, VPC.
DirectRed238 .............................0" No VPC.
DirectRed239 .................... ... No BAS, CK, S.
DirectRed243 .................... ... No CK.
DirectRed254 ........................... ...~ Yes BAS, CK, VPC.
DirectRed263 ................. ... No BAS.
All other directreddyes .................... ... No BAS, CK, VPC.
Direct violet dyes: Yes
DirectViolet9 .................................. No CK.
DirectViolet35............................" No S.
Direct Violet66 .......................... ... " No CK.
DirectViolet99..................... ... No VPC.
DirectViolet195................ ... . ... No CK.
All other direct violetdyes ................... . " No BAS.
See footnotes at end of table.
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Table 4-2—Continued

Synthetic Organic Chemicals, 1991

Dyes for which U.S. production and/or sales were reported, identified by manufacturer, 1991

Separate Manufacturers’ identification codes
Dyes statistics!  (according to list in table 4-3)
Direct dyes-Continued
Direct blue dyes: '
DirectBlue14............ ... ..iiiiiiiiinn... FAB.
DirectBlue15.............coiiiiiiiiiiiinnn. VPC.
DirectBlue25..........ccoiiiiiiiiiiin. CK, FAB
DirectBlue 75............ciiiiiiiiiiiiiin CK, S.
DirectBlue76...............coiiiiiiiiiinnnn.. CK.
DirectBlue80................ciiiiiin., CK, FAB
DirectBlue86..............coviviiiiiiinnnnnnn. CK, S, VPC
DirectBlue98..................ciiiiiiiii.., CK, FAB
Direct Blue 100 FAB.
Direct Blue 108 CK.
Direct Blue 160 CK.
Direct Blue 189 CK.
Direct Blue 191 CK.
Direct Blue 199 BAS, S, VPC.
Direct Blue 218 CK, FAB, VPC.
Direct Blue 261 S.
Direct Blue 269 VPC.
Direct Blue 273 S.
Direct Blue 279 VPC.
Direct Blue 281 VPC.
Direct Blue 283 CK.
Direct Blue 285 CK.
Direct Blue 286 CK.
All other directbluedyes ........................ No BAS, CK, VPC.
Direct green dyes: No
DirectGreen92 ............c.ccoiviiiiiiinnnennn. No CK.
All other directgreendyes ....................... No CK, FAB.
Direct brown dyes: No
DirectBrownd4 .....................cciivennn.. No FAB.
DirectBrown154 ............................... No CK.
All other directbrowndyes ....................... No FAB, VPC.
Direct black dyes: No
DirectBlack22 ..............coiiiiiiiiiiinnn. No CK, FAB.
DirectBlack80 .............cooiviiiiiiiinan.... No CK, FAB.
DirectBlack 163 ..............ccovvvevninnnnn... No S.
DirectBlack165............ccoviiviiinnnnn.. No CK.
DirectBlack 170 ..............covviiinnnn.... No - CK.
DirectBlack 179..............cviiiiiiiiinnn... No CK.
All other direct blackdyes ....................... No BAS, CK, FAB, VPC.
Disperse dyes: Yes
Disperse yellow dyes: Yes
Disperse Yellow3 ..........................o.. No CK.
Disperse Yellow23 ..................covien.... No CK.
Disperse Yellow34 ............................. No EKT.
Disperse Yellowd42 ............................. No S.
Disperse YellowS54 ............................. No BA
Disperse Yellow64 .......................c...... No BAS, HCL.
Disperse Yellow 77 ...........ccviviivvinennnn. No PC.
Disperse Yellow 86 .....................oonunnt, No CK EKT.
Disperse Yellow88 .....................coiaat. No
Disperse Yellow 108 ............................ No EKT
Disperse Yellow 114 ............................ No HCL.
Disperse Yellow 126 ............................ No ICL.
Disperse Yellow 188 ............................ No BAS.
Disperse Yellow?219 ............................ No S.
Disperse Yellow238 ..............c.c.ovevnnnn.. No CK.
Disperse Yellow239 ............................ No CK.
All other disperse yellowdyes .................... No BAS, ICI, VPC.
See footnotes at end of table.
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Section 4

Table 4-2—Continued
Dyes for which U.S. production and/or sales were reported, identified by manufacturer, 1991

: Separate Manufacturers’ identification codes
Dyes statistics'  (according to list in table 4-3)
Disperse dyes-Continued
Disperse orange dyes: Yes
DisperseOrange3 ............................. No CK.
Disperse Orange25and25:1 ............. ... " No CK, ICL.
Disperse Orange29 .......................0"" No CK. '
Disperse Orange30 ........................."" No BUC, CK, S, SDC.
Disperse Orange37 .................. ... No CK, EKT.
Disperse Orange 41 ...................... " No .
Disperse Orange44 and44:1 ................. . .| No CK, EKT.
DisperseOrange 73 ........................00" No BAS, CK.
Disperse Orange 89 ...... P No CK.
Disperse Orange 138 ...................... .0 No EKT.
Disperse Orange 153 .......................0°" No CK.
Disperse red dyes: Yes
Disperse Red1 .............................. .. No CK.-
Disperse RedS ..................... ... No CK.
Disperse Red9 ..................... ... No CK.
Disperse Red 13 ............. ... No CK.
Disperse Red 17 .........................0"" No CK.
Disperse Red30 ...........................0" No EKT.
DisperseRed50 ..........................." No CK.
Disperse Red55 ..........................." No BAS.
Disperse Red60 ...................... ... No BAS, CK.
Disperse Red65 ............... ... No CK.
DisperseRed 73 ...........................0" No CK. 8.
Disperse Red74 ............... ... ... No S.
Disperse Red 86 ...........................00" No CK, S, SDC.
Disperse Red 88 .........................000" No EKT.
Disperse Red91 ............... ... No BAS.
Disperse Red 117 ..................... .0 No EKT.
Disperse Red 135 ..................... ... No CK.
Disperse Red 136 ...........................°" No EKT.
Disperse Red 137 ..................... .00 No EKT.
Disperse Red 145 .................. ... No CK.
Disperse Red 153 ........................."" Yes CK, FAB, S.
Disperse Red 159 ....................... .07 No VPC.
Disperse Red 167 and 167:1 CK, S.
Disperse Red 177 CK, ICI, S.
Disperse Red 179 .. S.
Disperse Red 273 .. S.
Disperse Red 274 . CK, S.
Disperse Red 278 .. ICI.
Disperse Red 305 . EKT.
Disperse Red 307 ... EKT.
Disperse Red 311 ... ICl.
Disperse Red 313 ... S.
Disperse Red 316 S.
Disperse Red 325 CK.
Disperse Red 333 S.
Disperse Red 338 EKT.
Disperse Red 339 EKT.
Disperse Red 340 EKT.
Disperse Red 345 CK.
Disperse Red 358 HCL.
All other disperse red dyes BAS, SDC

See footnotes at end of table.
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Synthetic Organic Chemicals, 1991

Table 4-2—Continued »
Dyes for which U.S. production and/or sales were reported, identified by manufacturer, 1991

Separate Manufacturers’ identification codes

Dyes statistics!  (according to list in table 4-3)
Disperse dyes-Continued
Disperse violet dyes: Yes
Disperse Violet1 ............ ...l No CK.
Disperse Violet 17 ........................ooonl No CK.
Disperse Violet28 ..............c.coviiiiiinannn, No CK.
Disperse Violet33 .................cooviiiiint, No iCl, S.
Disperse Violet36 ................ccoiiviennnnn. No S.
Disperse Violetd48 ..................ccoviinnnn.. No HCL.
Disperse Violet60 ...............c.cveievnnnn.. No S.
All other disperse violetdyes ..................... No EKT.
Disperse blue dyes:
DisperseBlue1 .............c.coiiiiiiininin., No CK.
Disperse Blue3 ............oviiiiiiiiiinnnnnnn. No CK, EKT.
DisperseBlue14 .................c.oiiiin.a., No CK.
Disperse Blue27 .............covvviiiininenn.. No EKT.
DisperseBIue56 ............cooiiiiniinnnaann. No CK.
DisperseBlue60 ............ccovvvviiennnann... No BAS.
DisperseBlue62 .................ccoiviiiiin.n. No EKT.
DisperseBlue64 ...............cocviiiiininn... No EKT.
DisperseBlue 73 ...........ccoiiiiiiinniana.n No S.
DisperseBlue 79 ...............ccoiiiiiinan... . Yes BAS, BUC, CK, EKT, ICI, S.
DisperseBlue95 .....................ooiia.... No HCL.
DisperseBlue 102 ...................coviuinnn.. No CK, EKT.
DisperseBlue 118 .................. ...l No EKT.
DisperseBlue 148 .....................coevnenn. No BAS.
DisperseBlue 175 ..............cciiiiiiinnnnn. No CK.
DisperseBlue 183 ................ccvienvnen.... No S.
DisperseBlue200 ................coivininnn... ~. No ICL.
Disperse Blue281 .................ccovnenn.... No S.
DisperseBlue284 ..................c.ccviinnt, No ICI.
DisperseBlue291 ................ccvvviinen.n.. No CK, S.
Disperse Blue333 ...................coinee. . No HCL.
Disperse Bie337 ..............ciiiiiiinnnn... No EKT.
DisperseBlue359 ...........................L No CK.
All other disperse bluedyes ...................... No BAS, BUC, ICI, SDC.
Disperse green dyes: Yes
DisperseGreen9 ..............ccciiiiiiiinnn.. No ICl.
Disperse brown dyes: . Yes
DisperseBrown1 .................cooiininn.n. Yes BUC, CK, S, SDC.
DisperseBrown 18 .....................ccvaun No S.
Disperse Brown22 ......................vuele. No EKT.
Disperse Brown26 ..................ccovuen.n.. No CK.
Disperse Brown?27 ................ccoiininn. No CK.
Disperse black dyes: Yes
DisperseBlack9 ......................ooalL No CK, EKT, FAB.
All other di?erse blackdyes ..................... No BAS, SDC.
Fiber-reactive dyes: No -
Reactive yellow dyes: No
ReactiveYellow7 ................c.coiiin... No ICl.
Reactive Yellow 15 ............................. No HCL.
ReactiveYellow 18 ............................. No ICL.
Reactive Yellow42 ............................. No HCL.
Reactive Yellow86 ............................. No ICl.
Reactive Yellow 135 ............................ No ICL.
Reactive Yellow 160 ............................ No HCL.
Reactive Yellow 165 ............................ No S.
All other reactive yellowdyes .................... No HCL.
See footnotes at end of table.
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Table 4-2—Continued

Dyes for which U.S. production and/or sales were reported, identified by manufacturer, 1991

Separate Manufacturers’ identification codes
Dyes statistics'  (according to list in table 4-3)
Fiber-reactive dyes-Continued
Reactive orange dyes: No
Reactive Orange1 ................... ... No ICI.
Reactive Orange4 ....... .. 0.0 /"""t No ICI.
Reactive Orange 12 ....... . .. 0 1 /" No ICI.
Reactive Orange 13 ...... .. . . '/ /77t No ICI.
Reactive Orange 16 ...... . ... [ /1 /"t No CK.
Reactive Orange20 ...... ... . 11 [ "ttt No CK.
Reactive Orange 72 ..... ... 0 /1 ""tt No CK.
Reactive Orange84 ...... ... .01 1" e No ICL.
Reactive Orange 86 ........ ... .. . "t No ICI.
All other reactive orange dyes .................... No HCL.
Reactive red dyes: No
ReactiveRed2 ................... ... ... . No ICI.
Reactive Red 11......... .0 .l /e No ICI.
Reactive Red21 ........ ... 0. 0 "7 No HCL.
Reactive Red24 ... ... 0 00 00 777 No BAS.
Reactive Red31 ........ .../ [ 7t No ICI.
Reactive Red33 ......... .. ......1/7 No ICI.
Reactive Red35 ........ . ... .0 1rtee No HCL.
Reactive Red43 ........ ... 0.0 /7t No CK, ICI.
Reactive Red49 ........ .00l 117t No HCL.
Reactive Red94 ... ... ..o 01 7t No HCL.
Reactive Red 120 ....... ... [ /1 "iwieeee No ICI, S
Reactive Red 141 ... .. . .0 1 77w No ICI.
Reactive Red 180 ........ .. ... . 1/ttt No HCL.
All other reactive reddyes ... . .. .l T " No CK, HCL.
Reactive violet dyes: No
Reactive Violet 1 ................... . ... No iICl.
Reactive Violet5 .........._.0. 00171t No HCL.
All other reactive violet dyes ................... No HCL, ICI.
Reactive blue dyes:
Reactive Blue3 .................... ... ... ICI.
Reactive Blue 4 ........ .. ICI.
Reactive Blue 5 ........ ICl.
Reactive Blue 7 ........ CK.
Reactive Blue 19 HCL.
Reactive Blue21 ....... . .. HCL.
Reactive Blue28 ........ . .. 00111t CK.
Reactive Blue38 ........ . .0.0[11Tiie HCL.
Reactive Blue41 ...... . 0.0 0171ttt S.
Reactive Blue71 ... ... . 0.0 0 7w ICI.
Reactive Blue89 ... ... ..o 01110t No ICI.
Reactive Blue 199 ICI.
Reactive Blue214 ..... . . ..o 077" e No S.
Al other reactive bluedyes ... . ./l Tt No HCL, ICI.
Reactive green dyes: No
ReactiveGreen19 ................... ... No ICI.
Reactive brown dyes: No
ReactiveBrown1 ................. ... .. No ICL.
Reactive Brown 17 ... . ... 0 """ttt No ICI.
Reactive Brown 18 ...... . ... . 7 7ttt No HCL.
Reactive black dyes: No
Reactive Black5 .......................... . No CK, HCL.
Reactive Black9 ....... . ....0oo011tte No ICl.
All other reactive blackdyes ...... ... . 1T No HCL.
See footnotes at end of table.
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Synthetic Organic Chemicals, 1991

Table 4-2—Continued
Dyes for which U.S. production and/or sales were reported, identified by manufacturer, 1991

Separate Manufacturers’ identification codes

Dyes statistics!  (according to list in table 4-3)
Fluorescent brighteners: ‘ No
Fluorescent Brightener28 ....................... No VPC.
Fluorescent Brightener49 ....................... No S.
Fluorescent Brightener52 ....................... No S.
Fluorescent Brightener 61 ....................... No BAS.
Fluorescent Brightener 71 ....................... No VPC.
Fluorescent Brightener 130 ...................... No BAS.
Fluorescent Brightener205 ...................... No VPC.
Fluorescent Brightener231 ...................... No S.
Fluorescent Brightener232 ...................... No S.
Fluorescent Brightener290 ...................... No S.
Flourescent Brightener315 ...................... No CK.
Flourescent Brightener339 ...................... No CK.
All other fluorescent brighteners .................. No S, VPC.
Food, drug, and cosmetic colors: No
Food, drug, and cosmetic dyes: No
Food, Drug, and CosmeticBlue 1 ................. No WJ.
Food, Drug, and Cosmetic Blue2 ................. No WJ.
Food, Drug, and Cosmetic Green3 ............... No WJ.
Food, Drug, and CosmeticRed2 ................. No WJ.
Food, Drug, and CosmeticRed3 ................. No WJ.
Food, Drug, and Cosmetic Red40 ................ No WJ.
Food, Drug, and Cosmetic Yellow 5 ............... No WJ.
Food, Drug, and Cosmetic Yellow6 ............... No CK, WJ.
Drug and cosmetic d&es: No
Drug and Cosmetic Red 57:1 .................... No SNA.
Drugand CosmeticRed 11...................... No SNA.
Drug and CosmeticGreenS ..................... No CK, WJ.
Drug and Cosmetic Orange 5 .................... No CCG, SNA.
Drugand CosmeticRed 6 ....................... No CCG, SNA.
Drug and CosmeticRed 7 ....................... No CCG, SNA.
Drugand CosmeticRed 17 ...................... No WJ.
Drugand CosmeticRed21 ...................... No CCG, SNA.
Drug and CosmeticRed 22 ...................... No WJ.
Drug and CosmeticRed 27 ...................... No CCG, SNA, WJ.
Drugand CosmeticRed 30 ...................... No CCG, SNA.
Drug and CosmeticRed33 ...................... No CCG, CK, SNA, WJ.
Drugand Cosmetic Red 34 ...................... No CCG, SNA.
Drug and CosmeticRed 36 ...................... No CCG, SNA.
Drug and Cosmetic Yellow 5 ..................... No CCG.
Drug and Cosmetic Yellow8 ..................... No WJ.
Drug and Cosmetic Yellow 10 .................... No CCG, CK, WJ.
Drug and cosmetic dyes, external: No
External Drug and Cosmetic Orange3 ............ No CK, WJ.
Mordant dyes: No
Mordant yellow dyes: No
MordantYellow 16 .............................. No CK.
Mordant orange dyes: No
MordantOrange 1 ........................ ..., No FAB.
MordantOrange3 .................ccoovnunn.... No FAB.
MordantOrange6 .............................. No FAB.
Mordant brown dyes: No
MordantBrown1 ............................... No FAB.
MordantBrown33 ................. ... ...l No FAB.
MordantBrown 70 .......................oaee.. No FAB.
Solvent dyes: Yes
Solvent yellow dyes: Yes
SolventYellow3.............................. No PSC.
SolventYellow13 ............................ Yes BAS, CK, FAB.
SolventYellow14 ............................ No PSC.
SolventYellow16 ............................ No PSC.
SolventYellow18 ............................ No CK.
See footnotes at end of table.
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Section 4

Table 4-2—Continued
Dyes for which U.S. production and/or sales were reported, identified by manufacturer, 1991

Separate Manufacturers’ identification codes
Dyes statistics'  (according to list in table 4-3)
Solvent dyes—Continued: Yes

Solvent yellow dyes—Continued: Yes
Solvent Yellow 33 BAS, CIC, MRT.
Solvent Yellow 40 CK.

Solvent Yellow 42 CK.

Solvent Yellow 43 HCL.
Solvent Yellow 56 PSC.
Solvent Yellow 72 CIC, FAB, PSC, UCM.
Solvent Yellow 96 MRT.
Solvent Yellow 131 .. .. DGO.
Solvent Yellow 135 .. DGO.
Solvent Yellow 143 .. MRT.
Solvent Yellow 160 . ®.

Solvent Yellow 161 MRT.
Solvent Yellow 167 .......................00" No CIC.

All other solvent yellow dyes ................... .. No CK, MRT, (2).

Solvent orange dyes: Yes
SolventOrange2........................... ... No PSC.
SolventOrange3..........................." No PSC.
SolventOrange7..........................." No CK, PSC.
SolventOrange20 ................ ... No BAS, CK, FAB.
SolventOrange23 .................. ... No CK.
SolventOrange31 ........................." No PSC.
SolventOrange 60 ........................... No CIC.
SolventOrange77 .....................07 No MRT.
SolventOrange 97 .......................0" No MRT.

All other solvent orangedyes .................... No .

Solvent red dyes: Yes
SolventRed1................................. No PSC.
SolventRed23 ........................000" No PSC.
SolventRed24 ... ... .. ... . ... .0ttt No PSC.
SolventRed26 ................... ... No PSC.
SolventRed27 .................. ... No PSC.
SolventRed49 ............ ... ... .0t No BAS.
Solvent Red68 ...........................00" No CK, MRT.
SolventRed 111............ ... ... ... No MRT.
SolventRed 164 .......................00 No MRT, (3, (3.
Solvent Red 166 .................. ... No MRT.
Solvent Red 168 .........................00" No MRT.
Solvent Red 169 ................... .00 No MRT.
SolventRed 175 .................. ... No MRT.
SolventRed 179 .................... ..t No CiC.
SolventRed207 ............ ... . .00 No MRT.
Solvent Red208 .............. ... ...t No MRT.

Solvent violet dyes: Yes
Soivent Violet8 ........................... .. . No BAS, DSC
Solvent Violet9 ........... ...l No DSC.
Solvent Violet 11 ...... .. ... ... ..ottt No CK.

Solvent Violet 13 ......... ... ... .0t No CK.
Solvent Violet38 .......... ... No MRT.
All other solvent violetdyes ............ .. 17" No CK.

Solvent blue dyes: Yes
SolventBlue3 ....................... ... No PSG.
SolventBlueS ............... ... .00 No DSC.
SolventBlue23 ............ ... ...t No BAS.
SolventBlue35 .......................00T No MRT.
Solvent Blue 36 MRT.

ent Blue 38 TNI.
Solvent Blue 58 VPC.
Solvent Blue 59 MRT, VPC.
Solvent Biue 98 RT.

See footnotes at end of table.
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Table 4-2—Continued

Synthetic Organic Chemicals, 1991

Dyes for which U.S. production and/or sales were reported, identified by manufacturer, 1991

' Separate Manufacturers’ identification codes
Dyes statistics!  (according to list in table 4-3)
Solvent blue dyes—Continued: Yes
SolventBlue99 .............coiiiiiiiiiii, No MRT.
SolventBlue 100 ..........ccoiiiiiiiinne.. No MRT.
SolventBlue 102 ..........ccviitiiiiiiiiinn. No MRT.
SolventBlue 128 ............c.cccivvivniiinnn.. No MRT.
SolventBlue 129 ...........cciiiiiiiiinnnnn. No MRT.
Solvent green dyes: No
SolventGreen3 ............ccoiviiiiiiiinnin.. No CK, MRT.
Solvent brown dyes: No
SolventBrown 12 ..............cciiiiiinnnnn.. No PSC.
SolventBrown20 ...............oiiiiiiinnnn.. No CK, MRT.
SolventBrown22 ................cceiiiiinnnn.. No PSC.
SolventBrown38 ...............ccciiiiiinnnn.. No FAB.
SolventBrown52 ..............c.oiiiiiiiiin.. No MRT.
Solvent black dyes: No
SolventBlack5 ...t No LVR.
SolventBlack7 ............cooiiiiiiiiiian, No BAS, CK, OCC, PSC.
SolventBlack 13 ............cviiiiiiiiininnn.. No CK.
SolventBlack26 ................coiiiiiiiiinnn.. No FAB.
SolventBlack46 .................ciiiiiiiinnn.. No MRT.
SolventBlack47 .................ciiiiiiian.. No MRT.
SolventBlack49 ...t No MRT.
Sulfur dyes: No
Sulfur yellow dyes: No
Leuco Sulfur Yellow?21 .......................... No SDC.
LeucoSulfurYellow?22 .......................... No SDC.
All other sulfur yellowdyes ....................... No SDC.
Sulfur orange dyes: - No
All other sulfur orangedyes ...................... No SDC.
Sulfur red dyes:
LeucoSulfurRed 14 ......................... . SDC.
SulfurRed 10 ..........ooiiiiie .. SDC.
Sulfur blue dyes:
LeucoSulfurBlue7 .................ccovvinnn.. S, SDC
LeucoSulfurBlue 11 .............ccvvverennnnn. SDC.
Leucosulfurblue20 ............................ S.
Sulfur green dyes: S
Leuco Sulfur Green 2 SDC..
Leuco Sulfur Green 16 SDC.
Leuco Sulfur Green 34 SDC.
Leuco Sulfur Green 35 SDC.
Leuco Sulfur Green 36 SDC.
Solubilized Sulfur Green 11 ...................... No S.
Sulfur brown dyes: No
Leuco SulfurBrown 1, 1:1 ....................... No SDC.
LeucoSufurBrown3 ........................... No SDC.
LeucoSulfurBrown37 ..............c0venvvnnnn. No S, SDC
LeucoSufurBrown52 .......................... No SDC.
LeucoSulfurBrown96 .......................... No SDC.
SulfurBrown37 .............c i No SDC.
SulfurBrown96 .............cooiiiiiiinn. No SDC.
Sulfur black dyes: No
LeucoSulfurBlack1 ..................cccvenn... No SDC.
LeucoSulfurBlack2 ..................iiiunn... No S, SDC.
Leuco SulfurBlack 11, 11:1 ...................... No SDC.
LeucoSulfurBlack18 ........................... No SDC.
Solubilized Sulfur Black2 ........................ No SDC.
SulfurBlack2 ..........ccoiiiiii i No SDC.
SulfurBlack 11, 11:1 ... ... No SDC.
See footnotes at end of table.
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Section 4

Table 4-2—Continued
Dyes for which U.S. production and/or sales were reported, identified by manufacturer, 1991

Separate Manufacturers’ identification codes

Dyes statistics!  (according to list in table 4-3)
Vat dyes: Yes

Vat orange dyes: ' Yes

VatOrange 1,20% ............................. No SDC.
Vat Orange 2, 12% .. BAS.
Vat Orange 7, 11% HCL.

Vat Orange 9, 12% BAS.

red dyes: !
VatRed10,18% ............................. .. No BAS.
VatRed 15,10% ..................... ...~ No HCL.
Allothervatreddyes ............... .07 No HCL.

Vat violet dyes: No
Vat Violet 13,6-1/4% ........................ .. .. No BAS, SDC.

Vat blue dyes: No
VatBlue1,20% ................................ No BCC.
VatBlue6,8-183% ........................00" No BAS, SDC.
VatBlue 16, 16% ............................0" No BAS.
VatBlue19 .............................000 No BAS.
VatBlue29 ..............................00 No BAS.
VatBlued3 ................... ... No SDC.
VatBlue66 ..............................00 No BAS.
Allother vatbluedyes................... ... No SDC.

Vat green dyes: No
VatGreen1,6%............oooovveeeeivnnn.. No BAS, SDC.
VatGreen3,10% ...........................°" No BAS, SDC.
VatGreen7 ...............................0" No SDC.

Vat brown dyes: No :

Vat Brown 57,12.8% .................ooovni. .. No HCL.

Vat black dyes: No
VatBlack22,19% .............................. No SDC.

Vat Black 25, 12-1/2%......................0" No BAS, SDC.
Miscellaneous dyes: Yes
Allotherdyes .....................ccoii . Yes MRT, RIL, SDC.

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 products.

Source: Compiled from data received in response to questionnaires of the U.S. Intemational Trade Commission.
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Table 4-3
Dyes: Directory of manufacturers, alphabetical by code, 1991

Code Name of company Code Name of company
ALL ...... Alliance Chemical, Inc. Icl ....... ICl Americas, Inc., Specialty Chem Div.
BAS ...... BASF Corp. LVR ...... C. Lever Co., Inc.
BCC...... Buftalo Color Corp. MRT...... Morton Intemational, Inc.,
BUC...... Synalloy Corp., Blackman Uhler Specialty Chemicals
Chemical Div. ocC...... Orient Chemical Corp.
CCG...... Warner-~Jenkinson Cosmetic Colors PSC...... Passaic Color & Chemical Co.
CIC....... Color Chem Intemational Corp. PSG...... PMC, Inc., PMC Specialities Group, Inc.
CK ....... Crompton & Knowles Corp. RIL....... Reilly Industries, Inc.
DGO ..... Day-Glo Color Corp. ROM ..... Roma Color, Inc.
DSC...... Dye Specialties, Inc. S&....... Sandoz, Inc.
EKT ...... Eastman Kodak Co., Tennessee SDC...... Sandoz Chemicals Com.
Eastman Co. Div. SNA ...... Sun Chemical Corp., Pigments Div.
FAB ...... Fabricolor Manufacturing Comp. TNI....... ‘Gillette Chemical Co.
HCL ...... Hoechst Celanese Corp.: ucm™m ..... United Color Manufacturing Co.
Sou-Tex Works VPC ...... Miles, Inc.
Specialty Chem Group WJ....... Wamer-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 1990 are given in table 5-1. 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 1991 was
51 million kilograms, 2.4 percent less than the 52
million kilograms produced in 1990. Total sales of
organic pigments in 1991 amounted to 39 million
kilogams, valued at $644 million, compared with 45
million kilograms, valued at $717 million, in 1990. In
terms of quantity, sales of organic pigments in 1991
were 119 percent lower than in 1990; in terms of
value, sales in 1991 were 10.3 percent lower than in
1990. Changes in U.S. production of pigments have
followed overall changes in U.S. economic activity
during 1987-91 (see figure 5-1).

Figure 5-1
Organic pigments: U.S. production, 1987-91

Millions
of kilograms

60

Synthetic Organic Chemicals, 1991

Production of toners in 1991 accounted for over 99
percent of total pigment production. Changes in toner
production and sales mirrored changes in production
and sales of total pigments. The individual toners listed
in the report which were produced in the largest
quantities in 1991 were Pigment Yellow 12, Pigment
Yellow 14, Pigment Red 48:2 calcium toner, Pigment
Red 53:1 barium toner, and Pigment Green 7.

Table 5-2 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
5-3.

Jesse Lawrence Johnson
202-205-3351

50

40—

__

57%

1987

1989

1991

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

1 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 is an insoluble dye produced as a powder; some toners are extended by the inclusion of a solid diluent.

Source: Compiled from data received in response to questionnaires of the U.S. International Trade Commission.
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Table 5-1
Organic pigments: U.S. production and sales, 1991
Sales Average
Unit
Organic pigments Production Quantity Value! value?
1,000 1,000 1,000 Per
Kilograms Kilogtams dollars kilogram
dry basis® dry basis3
GrandTotal ..................ooooii i, 51,311 39,426 643,561 $16.32
Toners »
Yellow toners, total ................................ 14,548 10,602 135,156 12.75
Acetoacetarylide yellows, total .................... 1,498 1,040 18,875 18.15
Pigment Yellow 65, C.. 11740 .............. ... 135 146 2,697 18.52
Pigment Yellow 74, C.L. 11741 ............ ... . .. 531 500 935  18.69
All other acetoacetarylide yellows ................. 832 394 6,828 17.33
Diarylide:
Pigment Yellow 12, C.1.21090 .................. 9,040 5,828 63,684 10.93
Pigment Yellow 13, C..21100 .................. 285 207 3285 1584
Pigment Yellow 14,C.1.21095 .................. 2,963 2,792 30,973  11.09
Pigment Yellow 17, C.L.21105 .................. 147 143 2,27 15.87
Pigment Yellow 83, C.I.21108 .................. 537 518 13,812 26.78
All other yellowtoners ............................ 78 74 225  30.49
Orangetoners,total ............................. .. 1,217 1,104 18,233  16.52
PigmentOrange 5,C... 21075 .................... 392 342 4,165 12.19
PigmentOrange 13 .............................. 58 51 1,201 23.74
Pigment Orange 16, C..21160 ................... 382 344 5275 15.32
PigmentOrange34 ............................ .. 41 43 1,066 24.79
All other Orangetoners........................... 344 324 6,526 20.14
Redtoners,total ................................ .. 15,959 12,470 224,549 18.01
Naphthol reds, total ............................. 1,000 985 27,946 28.38
PigmentRed2,C.L. 12310 ................. .. .. 25 26 56 21.16
Pigment Red22,C.1. 12315 .................. .. 210 199 4,149  20.88
Pigment Red23,C.1.12355 .................. .. 103 101 2,866 2848
All other naphtholreds ........................ .. 662 659 20,875 31.68
Other red toners, total ............................ 14,959 11,485 196,603 17.12
Pigment Red3,C.1. 12120 ................... .. 251 219 3810 17.41
Pigment Red38,C..12120 .................... 72 72 1,848 25.51
Pigment Red 48:1, barium toner, C.I. 15865 ...... T 609 8,012 13.17
Pigment Red 48:2, calcium toner, C.l. 15865 .. .. .. 955 886 11,946  13.49
Pigment Red 52:1, calcium toner, C.l. 15860 .. .. .. 854 815 9,049 11.10
Pigment Red 52:2, manganese toner, C.I. 15 860 . . 74 72 1,168 16.16
Pigment Red 53:1, barium toner, C.I. 15585 ...... 1,391 1,249 9,870 7.90
Pigment Red 81, PMA, C.1. 45160 ............. .. 157 141 3571 2527
Allotherredtoners .......................... .. 10,428 7,422 147,329 19.85
Violettoners, total ............................... .. 2,288 1,628 76,773  47.15
Bluetoners,total .................................. 15,569 12,070 155,348 12,87
See footnotes at end of table.
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Table 5-1—Continued
Organic pigments: U.S. production and sales, 1991
Sales Average
.  Unit
Organic pigments : . Production Quantity Value! - value?
1,000 1,000 1,000 Per
Kilograms Kilogtams dollars kilogram
dry basis3 dry basis?®
Greentoners,tofal ...........................l 1,393 1,344 30,202 2247
PigmentGreen7,C.1. 74260 ................. e 1,350 1,290 28,089 21.77
Pigmentgreen36 ...................o.i.l. e 0 38 1,377 36.31
All other greentoners ..................... e 43 16 . 736 46.00
Lakes
Pigment Red83,C..58000 ........................ 9 12 391 32.58
Pigment Violet 5:1, C.1.68055 ...................... 24 23 609 26.48
All other lakes and tONers ......................... 304 173 2300 13.29

1 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. :

3 Quantities for toners are reported as dry full-strength toner content, excluding the weight of any di ersing
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 abbreviation PMA stands for phosphomolybdic acids.

Source: Compiled from data received in response to qu&éﬁonnaires of the U.S. International Trade Commissiori.
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Table 5-2 :
Organic pigments for which U.S. production and/or sales were reported, identified by manufacturer, 1991

Separate Manufacturers’ identification codes

Organic pigments statistics!  (according to list in table 5-3)
Toners:
Yellow toners: Yes
Acetoacetarylide yellows: Yes
PigmentYellow 1 ......................... No BAS, DUP, HSH, MAX, SNA.
Pigment Yellow2 ......................0"""" No KCW.
Pigment Yellow3 ........ ... No HEU, HSH, KCW, MAX, SNA, VPC.
Pigment Yellow60 ........................" No HSH.
Pigment Yellowe65 ......................0""" Yes HCL, HEU, HSH, SNA, VPC.
Pigment Yellow 73 ......................00""" No HCL, HSH, SNA, VPC.
Pigment Yellow 74 ...... . ... ... .07 Yes BAS, HCL, HEU, HSH, ROM, SNA, VPC.
PigmentYellow75 ......... ... .. ...~ No HCL, HSH, SNA.
Pigment Yellowso7 ........ ... ... No HCL.
Pigment Yellowss .....................0077" No HCL.
Pigment Yellow 119 ........ ... ... 777" No BAS.
Pigment Yellow 194 ... ... . .7 No HCL.
All other acetoacetarylide yellows ............ ... Yes KCW.
Diarylide yellows:
PigmentYellow 12 ................ .. .. . Yes APO, BAS, CDR, HCL, HSH, IDC, IND,
POP, ROM, SNA. ,
PigmentYellow 13 ..................... ... Yes APOQ, BAS, CDR, GLX, HCL, IDC, IND,
ROM, SNA.
PigmentYellow14 ................... ... Yes BAS, CDR, FAB, GLX, HCL, HSH, IDC,
IND, ROM, SNA, VPC.
Pigment Yellow 17 ................... ... .. Yes APO, BAS, FAB, GLX, HCL, HSH, IDC,
IND, ROM. .
Pigment Yellow 83 .................... ... Yes BAS, FAB, GLX, HCL, IDC, IND, ROM,
SNA.
PigmentYeIIow124.......................L... No " GLX.
Pigment Yellow 176 .............. ... 07" No SNA.
Yellow pigments, other:
(Basic Yellow 2), fugitive .................... . No MAX.
Pigment Yellow 16 .............. ... .07 No HCL.
Pigment Yellow 139 ............... ... 00" No VPC.
All other pigment yellow toners ........... ... . Yes HSH, VPC.
Orange toners: Yes
PigmentOrange1 ...................... . No MAX.
PigmentOrange2 ................. .07 No UHL.
PigmentOrangeS§ ........ . .. ... .07 Yes BAS, HCL, HSH, SNA.
PigmentOrange13................... ......... Yes BAS, HSH, SNA.
PigmentOrange 15 .............. . ....7"7"" No IND. :
PigmentOrange 16 ......... .. ... 07" Yes FAB, GLX, HSH, IND, ROM, SNA.
PigmentOrange34 ........ ... . .~"""""" Yes BAS, HCL, ROM, SNA.
Pigment Orange 38 ................ .. 07" No CDR, HCL.
Pigment Orange 46 ...................~"""""" No BAS, SNA.
PigmentOrange4s ........ ... . 07" No CQGY.
All other pigment orange toners .......... . . Yes GLX, UHL.
Red toners: Yes
Naphthol reds: Yes
PigmentRed2 .................... ... .. . Yes GLX, HCL, HSH, MAX.
PigmentRedS .......... ... .07 No FAB, GLX, HSH.
PigmentRed 13 ......... ... .07 No KCW.
PigmentRed 17 ........... ... .0 No ROM, SNA, UHL
PigmentRed21 ......... .. ... 77 No IND.
PigmentRed22 ... .. ... ...~ Yes FAB, GLX, HEU, IND, MAX, ROM, SNA.
PigmentRed23 ......... ... .. ... Yes DUP, FAB, GLX, HEU, HSH, IND, KCw,

ROM, SNA, UHL.

See footnotes at end of table.
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Table 5-2—Continued
Organic pigments for which U.S. production and/or sales were reported, identified by manutfacturer, 1991

Separate Manufacturers’ identification codes

Organic pigments statistics'  (according to list in table 5-3)
Toners-Continued ’ '
Red toners-Continued ......................... .. Yes
Naphthol reds—Continued ................... .. Yes
PigmentRed31 .............................. No GLX.
PigmentRed 112 ............................. No HCL, VPC.
PigmentRed146 ............................. No HCL.
PigmentRed 147 ............................. No HCL, HSH.
PigmentRed 170 ............................. No GLX, HCL, HEU.
PigmentRed210 ........................... .. No SNA.
All other naphtholreds ........................ Yes BUC, FAB, GLX, MGR, ROM, (2).
Red toners, other:
Pigment Red 1, (light) ......................... No HSH.
PigmentRed3 ............................... Yes BAS, HSH, MAX, SNA, UHL.
PigmentRed4 ............................... No HSH, MAX, SNA, UHL.
PigmentRed38 .............................. Yes FAB, HCL, HSH, SNA, VPC.
PigmentRedd41 ........................... ... No VPC.
Pigment Red 48:1, (barium) ................. ... Yes APO, BAS, CDR, HEU, HSH, MGR, SNA,
UHL.
Pigment Red 48:2, (calcium) ................... Yes APO, BAS, CDR, HCL, HEU, HSH, MGR,
SNA, UHL, VPC.
Pigment Red 48:3, (strontium) ................ .. No HSH.
Pigment Red 48:4, (manganese) ............... No HEU, HSH, SNA.
Pigment Red 49:1, (barium) .................... No BAS, IDC, MGR, SNA, UHL.
Pigment Red 49:2, (calcium) ................. .. No CDR, IDC, MAX, MGR, SNA, UHL.
Pigment Red 52:1, (calcium) ................... Yes APQ, BAS, CDR, HSH, MGR, SNA, UHL.
Pigment Red 52:2, (manganese) ............... Yes BAS, CDR, HSH, UHL.
Pigment Red 53:1, (barium) .................. .. Yes APO, BAS, CDR, HSH, IDC, MAX, MGR,
SNA, UHL.
Pigment Red 57:1, (calcium) ................... No APO, BAS, CDR, FAB, HSH, IDC, MGR,
' POP, PS, SNA, UHL.
Pigment Red63 ................. e No HSH.
Pigment Red 81, (PMA) ....................... Yes BAS, MGR, SNA, UHL
Pigment Red 81, (PTA) ........................ No BAS, MAX, UHL.
PigmentRed 101 ............................. No HCL.
PigmentRed 122 ............. e, No SNA, VPC.
PigmentRed 123 ............................. No VPC.
PigmentRed 135 .......................... ... No HCL.
PigmentRed149 ...................... ... .. No HCL.
PigmentRed 168 ....................... ... .. No VPC.
PigmentRed 169 ............................. No MAX.
PigmentRed 176 ....................... ... ... No HCL.
PigmentRed 179 ............................. No HEU, SNA, VPC.
PigmentRed 181 ............................. No HCL.
PigmentRed 188 ....................... . ... .. No HCL.
PigmentRed 190 ............................. No VPC.
PigmentRed 194 ....................... . ... .. No HCL.
PigmentRed 195 ............................. No HCL.
Pigment Red 200 .......... e, No BAS.
PigmentRed202 .......................... ... No CGY, SNA, VPC.
PigmentRed206 ................. .. ... .. ... No CQY.
PigmentRed207 ............................. No CGY.
PigmentRed209 ............................. No SNA.
PigmentRed214 .................... ... .. ... No HCL.
PigmentRed224 ................. .. ... .. .. -. No VPC.
PigmentRed238 ............................. No FAB.
Pigment Red 63:1, calcium .................... No SNA.
All other pigment redtoners .................... Yes HCL, SNA, VPC.
See footnotes at end of table.
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Table 5-2—Continued
Organic pigments for which U.S. production and/or sales were reported, identified by manufacturer, 1991
Separate Manufacturers’ identification codes
Organic pigments statistics? (according to list in table 5-3)
Toners-Continued
Violet toners: Yes
Pigment Violet 1, (fugitive) ..................... No KCW, UHL.
Pigment Violet 1, (PMA) ....................... No BAS, MAX, MGR, UHL
Pigment Violet 1, (PTA)........................ No’ MGR, SNA, UHL
Pigment Violet 3, (fugitive) ..................... No UHL.
Pigment Violet3, (PMA) ..................... .. No MAX, MGR, UHL.
Pigment Violet3, (PTA)..................... ... No FAB, MAX, UHL.
Pigment Violet 4, (fugitive) ................... .. No KCW.
Pigment Violet19............................. No CGY, SNA, VPC.
PigmentViolet23............................. No HCL, IPP, RMI, SNA.
Pigment Violet27 ............................. No MAX.
PigmentViolet29........................... .. No SNA, VPC.
Pigment Violet 39, (PMA) ...................... No BAS.
All other pigment violettoners .................. No BUC, UHL, VPC.
Blue toners: Yes
PigmentBlue 1, (PMA) ..................... ... No MGR, UHL
PigmentBlue 1, (PTA) ........................ No MAX.
PigmentBlue2, (PMA) ..................... ... No UHL.
PigmentBlue 14, (PMA) ..................... .. No BAS, HSH, MGR, UHL.
Pigment Blue 15, (aform) ..................... No BAS, CGY, HEU, SNA.
Pigment Blue 15:1, (aform) ................ ... No CGY, HCL, HEU, SNA, VPC.
Pigment Blue 15:2, (aform) ................... .. No CQY, HEU, SNA, VPC.
Pigment Blue 15:3, (Bform) ................. ... No ALG, APO, BAS, BFC, CDR, CGY, HCL,
HEU, IDC, IPP, MGR, POP, PS, SNA.
Pigment Blue 15:4, (form) ................. ... No BFC, CGY, HEU, POP, SNA, VPC.
PigmentBlue19.............................. No BAS, PSG.
PigmentBlue25.............................. No FAB, GLX.
PigmentBlue61.............................. No BAS.
PigmentBlue62.............................. No MAX.
All other pigmentbluetoners ................... No BAS, FAB.
Green toners: Yes
Pigment Green 1, (PMA) ...................... No MAX, UHL.
Pigment Green2, (PMA) ...................... No MAX.
Pigment Green2, (PTA) ....................... No MAX.
Pigment Green4, (PMA) ...................... No UHL.
PigmentGreen7 ............................. Yes ALG, BAS, BFC, HCL, MGR, POP, SNA,
VPC.
PigmentGreen10 ...................... e No HEU.
PigmentGreen36 .......................... .. Yes ALG, SNA, VPC.
All other pigment greentoners ................. Yes UHL.
Brown toners:
PigmentBrown5 ............................. No GLX.
Black toners:
PigmentBlack7 ........................... ... No HCL.
All other pigment black toners .................. No UHL.
Lakes: Yes
Yellow lakes:
(Acid Yellow23) .............................. No MAX,
All other pigment yellow lakes .................. No LVR.
Orange lakes:
PigmentOrange 17 ........................ ... No KCw.
See footnotes at end of table.
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Table 5-2—Continued
Organic pigments for which U.S. production and/or sales were reported, identified by manufacturer, 1991

Separate  Manufacturers’ identification codes

Organic pigments - statistics!  (according to list in table 5-3)
Lakes-Continued
Red lakes: .
(AcidRed26) ..........ccovvvvvennennnnnn.. .. No KCW.
(Basic Red81,PMA)............cccvnvnnen... No LVR.
PigmentRed60:1 ..............ccvnvinin... No HSH.
PigmentRed83 ..........................:.. Ye8 HSH, MAX, UHL.
Violet lakes: ) ,
VioletS:1 ... Yes ' HSH, MAX, UHL, VPC.
Blue lakes: ' ,
(BasicBlue14,PMA) ......................... No LVR.
Green lakes:
(BasicGreen1,PMA) ........................ No LVR.
(Basic Green 1, PMA) ........ e eeeenen No LVR.

1 Chemicals for which separate statistics are reported in this section are mdmted by ‘yes.’ Chemicals for which
data are accepted in confidence and may not be published are indicated b no
2 The manutacturer did not consent to be identified with the designat

Source: Compiled from data received in response to questionnaires of the U. S lntemational Trade Commission.
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Table 5-3

Organic pigments: Directory of manutacturers, alphabetical by code, 1991

Code Name of company Code Name of company
ALG ...... Allegheny Chemical Corp. IDC....... Industrial Color, Inc.
APO...... Apolio Colors, Inc. IND....... Indol Color Co., Inc.
BAS ...... BASF Com. PP ....... Spectrachem Corp.
BFC ...... Baker Fine Color, Inc. KCW ..... Keystone Color Works, Inc.
BUC ...... Syg:llox C(IJI'S... Blackman Uhler LVR ...... C. Lever Co., Inc.
emical Div.

CDR...... CDR Pigments & Dispersions Mngn' """ :::x Marx Color Corp.

. c a0  MGR ..... gruder Color Co., Inc.
CGy...... Ciba-Geigy Comp. POP Daicolor-Pope, Inc
DUP...... E.l duPontde Nemours & Co., Inc., " OF --o--- R

Chemicals and Pigments Dept, PS oo CPSCom.
FAB ...... Fabricolor Manufacturing Corp. PSG.,..... PMC, Inc. Specialities Group, Inc.
GLX ...... Galaxie Chemical Corp. RMI ... R-M industries
HCL ...... Hoechst Celanese Corp.: ROM ..... Roma Color, Inc.

Specialty Chem Group SNA...... Sun Chemical Corp., Pigment Div.
HEU ...... Cookson Pigment, Inc. UHL ...... Paut Uhlich & Co., inc.
HSH...... Engelhard Comporation VPC ...... Miles, 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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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 use, and for animal feed
supplements. Data for the production of these products
during 1987-91 are shown in figure 6-1. '

Table 6-1 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 reported levels of production and
sales reflects inventory changes, processing losses, and
captive consumption of medicinal chemicals processed
into ethical (ie., available by prescription) 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

Figure 6-1 .
Medicinal Chemicals: U.S. production, 1987-91

Millions
of kilograms

200

Synthetic Organic Chemicals, 1991

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 6-2 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 6-3.

Total U.S. production of bulk medicinal chemicals
in 1991 amounted to 183.9 million kilograms. Total
sales of bulk medicinal chemicals in 1991 amounted to
133.1 million kilograms, valued at $2,376.4 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 1991 was as follows (see table 6-1):
Antibiotics, 23.2 million kilograms, 6 percent lower
than in 1990; anti-infective agents other than
antibiotics, 11.4 million kilograms, 39.6 percent
higher than in 1990; central nervous system
depressants and stimulants, 39.0 million kilograms, 3.3
percent lower than in 1990; gastrointestinal agents and
therapeutic nutrients, 47.1 million kilograms, 88.6
percent higher than in 1990; and vitamins, 40.2 million
kilograms, 6.9 percent higher than in 1990,

Elizabeth R. Nesbitt
202-205-3355

180
160

140

o
y

____
_

1987 1988 1989 1990 1991

1 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. Intemational 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.

Source: Compiled from data received in response to questionnaires of the U.S. International Trade Commission.
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Table 6-1
Medicinal chemicals: U.S. production and sales, 1991
Sales Average
Unit
Medicinal chemicals Production!  Quantity Vatue value?
1,000 1,000 1,000 Per
kilograms kilograms dollars kilogram
Grandtotal .................. ... ..., 183,905 133,063 2,376,403 $17.86
Antibiotics . ... 23,231 6,863 644,876 93.96
Antihistamines ................ ... ... 135 90 24,297 269.97
Anti-infective agents (except antibiotics), total .......... 11,414 6,462 52,065 8.06
Anthelmintics .................................... 6,961 ® ®) ®)
All other anti-infective agents (except
antibiotics)* ........... ... 4,453 6.462 52,065 8.06
Central depressants and stimulants, total .............. 39,019 29,043 501,417 17.26
Analgesics, antipyretics, and nonhormonal anti-
inflammatory agents, total ....................... 35,409 26,568 212,044 7.98
All other central depressants and stimulants5 .. ....... 3,610 2,475 289,373 116.92
Expectorants and mucolyticagents ................... 933 824 11,346 13.77
Gastrointestinal agents and therapeutic nutrients ... ... 47,072 63,907 88,120 1.38
Vitamins’ .. ... 40,179 17,556 189,916 10.82
Miscellaneous medicinal chemicals® .................. 21,922 8,318 864,366 103.92

! 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 C‘emimls and Chemical Products. Section
totals are not, therefore, comparable with years prior to 1980.

2 Calculated from rounded figures.

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

4 Includes production and sales of antiprotozoan agents, sulfonamides, and urinary antiseptics; includes sale of
anthelminties; does not include production of sulfaguanidine used as an intermediate in the production of
anti-infective sulfonamides.

5 Includes production and sales of amphetamines; general anesthetics; respiratory and cerebral stimulants;
skeletal muscle relaxants; tranquilizers; anticonvulsants, hypnotics, and sedatives; aspirin; antidepressant; and
antitussives.

6 Methionine and its salts are reported in the section in Miscellaneous End-Use Chemicals and Chemical
Products under amino acids.

7 Includes production and sales of vitamin A, vitamin B, vitamin C, vitamin D, vitamin E, and vitamin K.

8 Includes production and sales of antineoplastic agents, cardiovascular agents, diagnostic agents, hematological

agents, renal-acting and edema-reducing agents, autonomic drugs, dermatological agents and unclassified medici
chemicals. Also includes production and sales of local anesthetics, smooth mougscle regaxaan (including meopm:ﬁ:::gal
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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Table 6-2 -
Medicinal chemicals for which U.S. production and/or sales were reported, identified by
manufacturer, 1991 : o . ;
Separate Manufacturers’ identification codes
Medicinal chemicals statistics'  (according to list in table 6-3)
A Cephaisspor No
osporins:
efaclor ...l PO No LIL.
Cefamandole .................................. No LIL.
Cefazolin,sodium .............................. No LIL.
Cefoxitin ...............ooiii No MRK.
Cephalexin ...................cooiiiiiiiiil.. No KAN, LIL.
Cephalothin, sodium ............................ No LIL.
Cephradine ...............coooviiiiiiiiinnn.. No BRS, KAN.
Penicillins, semisynthetic: : No
Amoxicillin: No
Amoxicillin (trihydrate) ...................... .. No BEE, BOC, KAN.
Amoxicillin (anhydrous) ........................ No BEE, BRS.
Ampicillin: No
Ampicillin (anhydrous) ......................... No BRS, KAN.
Ampicillin (trihydrate) ......................... No BOC, KAN.
Other semisynthetic penicillins: No
Ampicillin, sodium ............................ No WYT.
Cloxacillin,sodium ............................ No BEE, BOC, KAN.
Dicloxacillin, sodium .......................... No BEE, BOC.
Hetagillin, potassium .......................... No BRS.
Methicillin, sodium . ........ et ettt No WYT.
Nafcillin, sodium ............... eiediiiins:.. No BEE.
Oxacillin,sodium ............................. No BEE, BOC.
Piperacillin .................................. No BRS. :
Ticarcillin, disodium ........................... No BEE.
All other semisynthetic penicillins ............... No BEE.
Penicillins (except semisynthetic): No
For medicinal use: No
PenicilinV ......... ... ... ... i No BRS.
Penicillin G, benzathine ... No WYT.
Penicillin G, potassium ... . . No PFZ.
Penicillin V, potassium ............ . No BRS.
Penicillin G, procaine (medicinal grade) .. ....... .. No WYT.
For nonmedicinal uses . No
Penicillin G, procaine (animal feed grade) ........ No PFZ.
Tetracyclines - No
For medicinal use: No \
Chlortetracycline (medicinal grade) ............. No ACY. :
Minocycline .............. ... ool No ACY.
Tetracycline................ooviveeennnnnnn.. No ACY.
For nonmedicinal uses: No
Chiortetracycline (animal feed grade) ... ......... No ACY, PFZ.
Oxytetracycline (animal feed grade) . ............. No PFZ.
Other antibiotics: . No
For medicinal use No
Antifungal antibiotics: No
AmphotericinB............................. No BRS, PEN.
Nystatin (medicinal grade) ................... No ACY, BRS.
Antitubercular antibiotics:
gyhcylgserine ................................ 'r;l'g 'I;.l'l:.Z
thydrostreptomycin ........................ .
Other antibiotics for medicinal use: No
Apramycin ............c.coiiiiiiii, No PFZ.
Aztreonam .................. i No BRS.
Cefonicid ..............ooviiiiiiiii No SK.
Ceftiofur ............... i, No UPJ.
Cefuroxime ..........co.civiviennnn i, ‘No LIL.
See footnotes at end of table.
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Section 6

Table 6-2—Continued
Medicinal chemicals for which U.S. production and/or sales were reported, identified by
manufacturer, 1991
Separate Manufacturers’ identification codes
Medicinal chemicals statistics'  (according to list in table 6-3)
Antibiotics-Continued
Other antibiotics-Continued
For medicinal use-Continued
Clindamycin ......................ooi . No ABB, UPJ
Erythromycin .............................. No ABB, UPJ
Erythromycin estolate ....................... No UPJ.
Gentamycin .............. R, No SCH.
Kanamycin .................. ... ... ... ... No BRS.
Lincomycin (medicinal grade) .,.............. No UPJ.
Moxalactam ............................... No LIL.
Neomycin (medicinal grade) ................. No UPJ.
Netilmicin ................................. No SCH.
Novobiocin,sodium ......................... No UPJ.
PolymyxinB ............................... No PFZ, WYK.
SISOMyCin ... No SCH.
Spectinomycin (medicinal grade) ............. No ABB, UPJ.
Thiostrepton ............................... No BRS.
Vancomyein .................co i No ABB, ACY, LIL.
All other antibiotics, for medicinal use ......... No ABB, MRK,
For nonmedicinal uses: No
Bacitracin (animal feed grade) .................. No IMC.
Cycloheximide ............................... No UPJ.
HygromycinB................................ No LIL.
Lasalocid, sodium ............................ No HOF.
Lincomycin (animal feed grade) ................ No UPJ.
Monesin..............oi i, No LIL.
Neomycin (animal feed grade) ................. No PFZ, UPJ.
Spectinomycin (animal feed grade) ............. No UPJ.
Streptomycin ........... ... L No PFZ.
Tylosin ... No LIL.
All other antibiotics, for nonmedicinal uses ....... No LLL
Antihistamines: Yes
Antinauseants: No
Dimenhydrinate ................................ No GAN.
Diphenidol ................... .. ... ... ... No SK.
Diphenidol hydrochloride ........................ No SK.
Meclizine hydrochloride ......................... No PFZ.
Metoclopramide hydrochloride ................... No LLI
Other antihistamines No
Brompheniraminemaleate ....................... No LLI
Chiorpheniramine .............................. No SK, UPJ
Chiorpheniraminemaleate ...........,........... No SK
Cyproheptadine hydrochloride .................... No MRK,
Dexbrompheniraminemaleate ................... No Qa ©).
Dimethindenemaleate .......................... No Y.
Diphenhydraminecitrate ......................... No WYK.
Diphenhydramine hydrochloride .................. No PD, WYK.
Diphenyipyraline hydrochloride ................... No SK.
Phenyltoloxamine citrate ........................ No GAN.
Terfenadine .................................... No GAN.
Trimeprazine....................ooouiiin. . No SK.
Tripelennamine ................................ No CGY.
Tripelennamine hydrochloride .................... No CQY.
Triprolidine hydrochloride ........................ No AMD, BUR
Triprolidineoxalate ............................. No D.
Af g T 1 ! T f ng
See footnotes at end of table.
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Table 6-2—Continued
Medicinal chemicals for which U.S. production and/or sales were reported, identified by
manufacturer, 1991
Separate Manufacturers’ identification codes
Medicinal chemicals statistics!  (according to list in table 6-3)
Anti-infective agents (except antibiotics): Yes
Anthelmintics: Yes
Diethylcarbamazinecitrate . ...................... No K.
Piperazine ........................ il No TX, UCC
Piperazine dihydrochloride ....................... No FLM.
Piperazine hydrochloride ........................ No FLM.
Piperazinesulfate .............................. No FLM.
Thiabendazole .....................coovuna... No MRK.
All other anthelminticagents ..................... No MRK.
Antiprotozoan agents: No
Arsenic and bismuth compounds No
Arsanilicacid ................ .. ... ... No FLM.
itarsone . .......... . No SAL.
Roxarsone .................coeiiiiiiiiin..., No SAL.
Roxarsone, sodium ........................... No SAL.
Other antiprotozoan agents No
Amprolium............... ...l No MRK.
Dinttolmide ...................iiiiii.., No SAL.
Ethopabate ...................... ..ol No MRK.
Hydroxychloroquine sulfate .................... No SD.
lodochlorhydroxyquin ......................... No CGY.
Metronidazole . ............................... No SRL.
Sulfonamides No
Mafenideacetate ............................... No SDW.
Sulfacetamide, sodium .......................... No SCH.
Sulfadiazine, silver ............................. No BOT, LEM
Sulfamethizole ................................. No ACY.
Sulfamethoxazole .............................. No HOF.
Sulfapyridine ... No ACY.
Sulfasalazine .............. ... ...l No SAL
Sulfisoxazole, acetyl ............................ No HOF.
Urinary antiseptics: No
Methenamine .................................. No ARN.
Methenaminemandelate ........................ No ARN, PD.
Other anti-infective agents Yes
Antifungal agents: No
Benzoicacid ...................coiiiiiin.... No KLM.
Calciumundecylenate ......................... No WTL.
Fluconazole .....................coivinn.... No PFZ.
Flucytosine ..........................cooalll No HOF.
Sodiumcaprylate ............................. No LEM.
Zincundecylenate ............................ No PAS, WTL.
All other antifungalagents ..................... No ARN.
Antileprotic and antitubercular agents: No
Aminosalicylicacid ........................... No HXL.
Sulfoxone,sodium ............................ No ABB.
Anx'cw;élal agents: ng
OVIr .. e .
Azi idine ... No QJR.
General antiseptics and antibacterial agents No
Bismuth formiciodide ......................... No RSA.
Ceftazidme ......................cooeiuunn.. No LIL.
Ceftazidime dihydrochloride .................... No SK.
Cetylpyridiniumchloride ....................... No HXL.
CinoXacin ........cocvviiiiiiiiiiiii e, No LIL.
lodoform ..... e, No MAL.
Magnesium salicylate ......................... No ARN.
Mitotane ..............ciiiiiiiiiii, No .
Ormetoprim................. e, No HOF.
Oxyquinoline benzoate (benoxiquine) ........... No LEM.
Oxyquinolinecitrate . .......................... No LEM.
Oxyquinoline sulfate .......................... No LEM.
Pentamidine isethionate ....................... No MRX.

See footnotes at end of table.
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Table 6-2—Continued

Medicinal chemicals for which U.S. production and/or sales were reported, identified by

manufacturer, 1991

Medicinal chemicals

Separate
statistics?

Manufacturers’ identification codes
(according to list in table 6-3)

Anti-infective agents (except antibiotics)-Continued
Other anti-infective agents-Continued

General antiseptics and antibacterial agents-Continued

Povidone-iodine ............................. No GAF.
Resorcinol ................ooooviuun i, No ISP.
Trimethoprim ................................ No BUR.
Auéonomic':‘ drugs;t| no
ympathomimetic agents o
Abuterolsulfate ................................ No SCH.
Dobutamine ................... ... .. ... ... ... No LIL.
Naphazoline hydrochloride . ...................... No CQGY.
Phenylephrine bitartrate ......................... No GAN.
Phenylephrine hydrochloride ..................... No GAN, SDW.
Phenylpropanolamine bitartrate . .. ................ No ARS.
Phenylpropanolamine hydrochloride .............. No ARS, ORT.
Propylhexedrine ................................ No SK.
Pseudoephedrine hydrochloride .................. No GAN, WYK.
Pseudoephedrinesulfate ........................ No GAN, WYK.
Terbutalinesulfate .............................. No CQY.
Tetrahydrozoline hydrochloride ................... No PFZ.
Other autonomic drugs: No
Parasympatholytic quaternary ammonium compounds
(except tropane derivatives): No
Clycopyrrolate ............................... No LLL
Parasympatholytic tertiary amines (except tropane
derivatives): No
Oxybutyninchloride ........................... No ABB.
Parasympathomimetic agents: No
Bethanechol chloride .......................... No GAN.
Pyridostigminebromide ....................... No HOF.
Sympatholytic agents:
Timololmaleate .............................. No MRK.
Central depressants and stimulants: Yes
Analgesics, antipyretics, and nonhormonal anti-
inflammatory agents: ‘ Yes
Acetaminophen ................................ No MAL, SDW, SK.
AsSpirin . ... No DOW, NOR.
Butorphanoltartrate . ............................ No BRS.
Choline magnesium salicylate .................. .. No ARN, LEM
Diffunisal ............... ... No MRK.
Fenoprofen .................................... No LIL,
Fentanylcitrate ................................ No MRX.
Flunixinmeglumine ....................... ... .. No gé
Hydromorphone hydrochloride ................... No N.
lbuprofen................... i, No TNA.
Indomethacin .................................. No MRK.
Ketoprofen ......................i il No WYK.
Meclofenamate, sodium ......................... No PD, WYK.
Meclofenamicacid .............................. No PD.
Mefenamicacid ................................ No PD.
Meperidine hydrochloride ...................... .. No PEN, SDW.
Mesalamine ................................... No SAL.
Methadone hydrochloride ........................ No MAL.
Morphinesulfate ............................... No MAL.
Oxycodone hydrochloride ........................ No MAL, PEN
Oxycodone terephthalate ........................ No PEN.
Pentazocine ...................c.co il No SD.
Pentazocine hydrochloride ....................... No SD.
Piroxicam .......... ... ... . No PFZ.
Potassiumsalicylate ............................ No KLM.
Propoxyphene hydrochloride ..................... No GAN.
See footnotes at end of table.
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Table 6-2—Continued
Medicinal chemicals for which U.S. production and/or sales were reported, identified by
manufacturer, 1991

Separate Manufacturers’ identification codes

Medicinal chemicals statistics!  (according to list in table 6-3)

Central depressants and stimulants-Continued
Analgesics, antipyretics, and nonhormonal anti-

inflammatory agents-Continued
Propoxyphene napsylate ........................ ABB, GAN.
Salsalate ................... ... i, .
Sodiumsalicylate ............................... KLM.
Sufentanilcitrate ............................... MRX.
Sulindac .............. .o MRK.
Anticonvulsants, hypnotics, and sedatives:
Anticonvulsants (except barbiturates):
Ethosuximide .................... PD.
Ethotoin ....................... ABB.
Methsuximide ................................ PD.
Phensuximide ................................ PD.
Phenytoin ............. ... ... ... ..., PD.
Phenytoin, sodium ............................ PD.
Valproicacid .................cooiiii ABB.
Barbiturates:
Amobarbital, sodium .......................... GAN.
Butabarbital ........................... GAN.
Butalbbital ........................ GAN.
Pentobarbital ........................ GAN.
Phenobarbital ...................... GAN.
ghlenoba( rbital, t‘s"odig‘:’my'). et yl ........ No GAN.
oly(oxy-1,2-ethanediyl)-a xymethyl, omega-

(tridecyloxy), potassium salt N GAN.
Secobarbital, sodium . ............. . GAN.
Thiamylal, sodium .............. . PD.
Thiopental, sodium ............... - ABB.

All other barbiturates .......................... No ®.
Hypnotics and sedatives (except barbiturates): No
Alprazolam ........................... UPJ, (3).
Dichloralphenazone .. ARN.
Ethchlorvynol ................... .. .. ..., ABB.
Glutethimide ................................. GAN.
Antidepressants: No
Amitriptyline hydrochloride ....................... No GAN, MRK.
Bupropion ... No BUR.
Doxepin hydrochloride .......................... No PFZ, SK.
Imipramine hydrochloride ........................ No Y.
Maprotiline hydrochioride ........................ No ABB.
Nortriptyline hydrochloride ....................... No LIL, WYK.
Sertraline...................... .., No PFZ.
Antitussives No
Benzonatate ..................... ... ... No CQY, WYK.
Caramiphen edisylate . ... SK.
Codeine ........c.ovvviiiniiiii i No MAL, PEN.
Dextromethomphan hydrobromide ................. No AMD, HOF.
Hydrocodone bitartrate .......................... No MAL, PEN.
Noscapine ..................coooiiiiiiinan... No MAL, PEN.
Thebaine ..........c.cooiiiiiiiinin e, No MAL, PEN.
Tranquilizers: No
Phenothiazine derivatives: No
Chlorpromazine .....................coooiuin.. No SK.
Chlorpromazine hydrochloride . ................... No SK.
Fluphenazine hydrochloride .................... No BRS.
Prochlorperazine ............................. No SK.
Prochlorperazine edisylate ..................... No SK.
Prochlorperazinemaleate ..................... No SK.
See footnotes at end of table.
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Table 6-2—Continued
Medicinal chemicals for which U.S. production and/or sales were reported, identified by
manufacturer, 1991
Separate Manufacturers’ identification codes
Medicinal chemicals statistics!  (according to list in table 6-3) ‘
Central essants and stimulants-Continued
Tranquilizers-Continued
Other tranquilizers: No
Chlomrothixene .....................ooial... No HOF.
Halazepam ................coiiiiiiiiian... No SCH.
Hydroxyzinepamoate ......................... No LEM.
Molindone hydrochloride ...................... No PD.
Other central depressants and stimulants: Yes
Amphetamines No
Amphetamine ................................ No ARN, SK
Amphetamine sulfate ............. . No AMD.
Dextroamphetamine .............. . No ARN, SK
Dextroamphetamine sulfate . ......... No ARN, SK
Methamphetamine.................. No ARN.
Methamphetamine hydrochloride No ARN
Tranyicypromine ................... .... No SK.
All other amphetamines ....................... No ARN.
General anesthetics: No
Enflurane................ oo, No OH.
Isofiurane ............... .. ..o, No OH.
Ketamine hydrochloride ....................... No PD.
Respiratory and cerebral stimulants: No
Caffeine (natural and synthetic):
Caffeine, natural ............................ No GNF.
Caffeine, synthetic .......................... No AMB, PFZ
Other respi and cerebral stimulants: No
Doxapram hydrochloride .................... No LLI
Methyiphenidate hydrochloride ............... No CQY.
Pemoline .............ccoevivvivniiinnen.... No ABB.
Phentermine .....................oiiunat. No GAN, SDW.
Skeletal muscle relaxants: No
8hylgrphenesm cahrby%mate ..................... r&lo kjll;‘:(
lobenzaprine hydrochloride ................. o
Methocarbamol . ...................... ..., No LLL
Orphenadrinecitrate .......................... No WYK.
Succinyicholine chloride ....................... ‘No ABB, BUR
b Tumtolog rat;mege;‘.té ............................. r&lo BB.
ermal ical af : o
Ammonium phenolsulfonate ..................... No SAL.
Salicylicacid ..............cciiiiiiiiiia No DOW, KLM.
Zinc phenolsulfonate . ........................... No MAL.
E:Eectorams and mucol ents: Yes
thylenediamine dih ide ............oielll No AJY, DPW.
Guaifenesin ...............coiiiiiiiiiiiiiian... No LLIL
lodinated glycerol .............................. No ®.
Gastrointestinal agents and therapeutic nutrients: Yes
QGastrointestinal agents: No
Choline chioride (all grades): No
Choline chloride zammal feed grade).......... No CHO, HFT, NUT, TMH.
Choline chioride (medicinal grade) ........... No CHO, HFT.
Other gastrointestinal ag No
Betaine hydrochlonde ....................... No CHO HFT.
Calcium polycarbophil ....................... No
Choleretics and hydrocholeretics ............. No UPJ
Choline ..........cciiiiiiiiiiiiiiinennnn, No HFT, RSA.
Cholinebicarbonate ........................ No CHO, HFT.
Cholinebitartrate ........................... No CHO, HFT.
Cholinecitrate ..................ccoevvnennn. No CHO, HFT.
Choline dihydrogen citrate ................... No CHO, HFT.
Colestipol hydrochioride ..................... No UPJ.
Dihydroxyaluminum aminoacetate ............ No CHT.
Diphenoxylate ............................. No MAL.
Docusate, potassium........................ No ACY.

See footnotes at end of table.
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Table 6-2—Continued
Medicinal chemicals for which U.S. production and/or sales were reported, identified by
manufacturer, 1991
Separate Manufacturers’ identification codes
Medicinal chemicals statistics!  (according to list in table 6-3)
Central depressants and stimulants-Continued
Gastrointestinal agents and therapeutic nutrients-
Continued
Other gastrointestinal agents-Continued:
Docusate, sodium .......................... No ACY, MAL.
Famotidine .....................cooiiiln, No MRK.
Gemfibrozil ................... ... ... No PD.
Methscopolaminebromide ................... No UPJ.
Nizatidine ................................. No LIL.
Sitosterols ... No UPJ.
Sucralfate .................. ... ... No SK.
All other gastrointestinalagents .............. No MRK.
Therapeutic nutrients No
Calciumgluceptate ............................. No PFN.
Zincgluceptate . ...l No PFN.
Hormones and synthetic substitutes: No
Anabolic agents and androgens: No
Fluoxymesterone .................ccoovviin... No UPJ.
Methyltestosterone ................. ... ...l No UPJ.
Stanozolol .......... ... No SD.
Testosterone .............ccoviiiiiiiiiinninann. No UPJ.
Testosterone cypionate .......................... No UPJ.
Testosterone propionate ......................... No UPJ.
Zeranol ... e No IMC.
Corticosteroids: No
Aclomethasone .................ccoiiiiinnn... No SCH.
Betamethasone .................... ...l No SCH.
Betamethasone dipropionate ..................... No SCH, (9).
Betamethasone sodium phosphate ............... No SCH, (9).
Betamethasonevalerate ......................... No SCH, (4).
Cortisoneacetate ......................ceuene.. No MRK, UPJ.
Dexamethasone ................ccevueevnnnnn.., No MRK, SCH, (3).
Dexamethasone sodium phosphate ............... No MRK, (3).
Diflorasone diacetate ........................... No UPJ.
Fludrocortisone acetate ......................... No UPJ.
Fluorometholone UPJ.
Halcinonide .......................... BRS.
Hydrocortisone .................ccoiiiiiiinn... UPJ.
Hydrocortisone acetate . ......................... No UPJ.
Isoflupredone, acetate .......................... No UPJ.
Medrysone ...........coiiiiiiiiiiiiiiiea, No UPJ.
Methylprednisolone ............................. No ABB, SCH, UPJ.
Mometasone ..............ccoiiiiiiiiininnn... No SCH.
Prednisolone ..................coiiiiiiiinn.. MRK, UPJ.
Prednisoloneacetate ........................... UPJ.
Prednisone .............coiiiiiiiiiiiiiii.. UPJ.
Triamcinolone ................ BRS, ().
Triamcinolone acetonide BRS, ().
Triamcinolone diacetate BRS. (¢).
Triamcinolone hexacetonide ..................... No BRS.
Estrogens and progestogens: No
Estrogens:
Estradiol cypionate UPJ.
Estrogens, conjugated ORG.
Estrogens, esterified ORG.
Aliotherestrogens............................ ORG.
Progestogens:
Alprostadil .................. ... oL, .
Dinoprostone ................. ... il UPJ.
Hydroxyprogesterone ......................... No CWN.
Hydroxyprogesterone caproate ................. No UPJ.
Medroxyprogesterone acetate .................. No (2?5
Megestrolacetate ............................ No UPJ.
Melengestrolacetate . ......................... No ®.
See footnotes at end of table.
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Table 6-2—Continued
Medicinal chemicals for which U.S. production and/or sales were reported, identified by
manufacturer, 1991

Separate Manufacturers’ identification codes

Medicinal chemicals statistics'  (according to list in table 6-3)
Hormones and synthetic substitutes-Continued
Progestogens-Continued
Progesterone ................ ... ...l No UPJ.
s all oﬂ;‘er prc:gestins enie No UPJ.
ynthetic hypoglycemic agents: o
Acetohexamide ..................cccovininn.... No LIL.
Glipizide .........cciviiiiiiiiiiiiiiiiaa No PFZ.
Tolazamide ............cccoiviiiiiiiiiiii. .. No UPJ.
Tolbutamide ............. e No UPJ.
Thyroid hormone and antithyroid agents: No
Levothyroxine, sodium .......................... No BOT.
Methimazole ................coiiiiiiiiin.... No LIL.
Thyroglobulin ...................oiiilLL No NEP.
Thyroid ........ ...ttt No ARP.
Other hormones and synthetic substitutes: No
Calcitonin ...t No ,
Corticotropin ..........cccoiiiiiiiiiiii No ARP, ORG.
Danazol ...........cviiiiiiiiiiiiiiiiia No .
Glucagon.........cooiiiiiiiii i No LIL.
Gonadorelin, acetate ............................ No ABB.
Humatrope ...ttt No LIL.
Insulin .. ... o e No LIL.
Local anesthetics: No
Benzocaine ...........coiiiiiiiiiiii i, No WYK.
Butacaine hydrochloride ......................... No HOF.
L= 2 No ABB, WYK
Butambenpicrate .........................l. No HOF.
4T No MAL.
Dibucaine ............ccoviiiiiiiiiiiii No CQY.
Lidocaine............coovveiiiiiiiiiiiiinnn, No LEM, WYK.
Lidocaine hydrochloride ......................... No LEM, WYK.
Pramoxine hydrochloride ........................ No ABB.
Prilocaine hydrochloride ......................... No WYK.
Tetracaine hydrochloride ........................ No WYK.
All other local anesthetics . ....................... No EK, (3.
Renal-acting and edema-reducing agents: No
Benzothiadiazine derivatives: No
Chiorothiazide ..................cccovvvivnn.n.. No MRK.
Cyclothiazide .................ccovviiiiiunenn... No .
Hydrochlorothiazide ............................ No Y, MRK.
Methyclothiazide ............................... No ABB.
Trichlormethiazide .............................. No SCH.
Other renal-acting and edema-reducing agents: No
Amiloride hydrochloride ......................... No MRK.
Canrenoate, potassium.......................... No SRL.
Dichlorphenamide .............................. No MRK.
Ethacrynicacid .........................ooalL No MRK.
Metolazone ................cooiiiiiiininnnnn... No
Probenecid ...............c i, No MRK, SAL.
Spironolactone ..., No SRL.
Triamterene ..............coviiiiiiniininnnnn.. No SK.
Smooth muscle relaxants: No
Afracuriumbesylate .............................. No BUR.
Flavoxate hydrochloride ........................... No SK.
Oxtriphylline .................cooiiiiiiiiiii.. No PD.
Papaverine hydrochloride . ......................... No CHT.
Theophylline ...............cooiiiiiiiiiiiinn.... No AMB.
Vitamins: Yes
Vitamin A: No
Beta carotene (provitamin A) ..................... No ®.
VitaminAalcohol ............................... No HOF. -
Vitamin A palmitate (medicinal grade) ............. No HOF.
Allothervitamin A ....................ccoou..... No EK.
See footnotes at end of table.

6-10



Synthetic Organic Chemicals, 1991

Table 6-2—Continued

Medicinal chemicals for which U.S. production and/or sales were reported Identified by
manufacturer, 1991

C e e Separate.  Manufacturers’ identification codes
Medicinal chemicals O Ca slaﬁ_stic@‘, (according to list in table 6-3)

Vitamins-Continued

Vitamin B-complex: No

Niacin and derivatives , No
Niacin (medicinal grade) ................... ..... No - RIL
Niacinamide (medicinalgrade) ................. No *  HOF, NEP, RIL.

Pantothenic acid derivatives Lo No Lo
Dexpanthenol ............... ... ...l No HOF.
Panthenol .................cciiiiiiiiiaL, No HOF.

Other B-complex vitamins: . No
Biotin .........ccciii i +... No AMD.
Cyanocobalamin (medicinal grade) ........ eeen No . MRK
Pyridoxine ....................... i, No . ' HOF
Riboflavin (animal feed grade) ............. S No : ZGN.
Thiamine hydrochloride ....................... No ~ HOF.
Thiamine mononitrate ................. Vereeens No TKD.
All other vitamin B-complex .................... No , HOF.

Vitamin C: No
‘Ascomicacid ..........ciiiiiiiiiiiii i . No TKD.
Calciumascorbate ....................... U No HOF.
Sodiumascorbate ....................... et No ©.

Vitamin D: No
Cholecalciferol (vitaminD3) ..... e e .. No VTM.
Ergocalciferol (vitaminDg) ....................... No VM.

anglmmlpﬁa heryl acetate (all grades): “g |
-alpha tocopheryl acetate (all grades :

dl-a Tocopheryl acetate iammal feed grade) ... .. .- No BAS,
di-a Tocopheryl acetate (medicinal grade) ........ No BAS,

Other vitamin e: g
d-aTocopherol .................ccoiiiiiinn.,.. No EKT, SCP.
d-a Tocopherylacetate ........................ No EKT, SCP.
d-a Tocopheryl acid succinate ......... e No EKT, SCP.

Miscellaneous medicinal chemicals: o Yes

Antineoplastic agents: . S No

. Azathioprine ...... i, e heeenaes No BUR.
Carboplatin ........................ i .No MRX.
Carmustine ............. No MRX.
Cisplatin ".................... , No MRX.
Cytarabine .................. R No . PFN, UPJ

. Galliumnitrate .......................... eeeenn No MRX.

" Leuprolide acetate . .... e e No ABB.
Omaplatin .............c.ociiiiiiiiiiiien... No . MRX.
Streptozocin ...l No PFN.

Cardiovascular agents: .No -;

Antrhypertensrve agents: No. .

. R No BRS.
Guanerhrdune sulfate ................ e No CGY.
Hydralazine hydrochlonde ...................... No . CGY.
Lisinopril ...........ccciiiiiiii No - MRK.
Methyldopa ........ccoivii i, No CGY, MRK
Minoxidil ............. ... i i, No UPJ.
Nadolol ..........ccoiiiiiii ittt - No BRS.
Phenoxybenzamine ........................... No SK.
Prazosin .......ccviiiiiiiiiiiiiiiieiia,. No ABB.
Sodium nitroprusside ...................o.... No ABB.
Terazosin . ...t vttt e, No ABB.
Enalapriimaleate ........................... ... No MRK.

Vasodilators: No
Amlodiping . .....vviiiiiii i No PFZ.
Nifedipine ............cooiiiiiiiiiiiiit, No PFZ.
Lovastatin .............cooiiiiiiiiiiiiial, No MRK.
Other eardiovascular agents: . No
Acecainide ..............oiiiiiiiiiiiiiiia., No ARN.
Disopyramide K ....... i, No SRL.
‘Procainamide hydroc hlonde ................... No PD, WYK.
See footnotes at end of table.
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Table 6-2—Continued
Medicinal chemicals for which U.S. production and/or sales were reported, identified by
manufacturer, 1991 o _
Separats  Manutfacturers’ identification codes
Medicinal chemicals , statistics'  (according to list In fabie 6-3)
Miscellaneous medicinal chemicals; - Yes
Other cardiovascular agents: No
Propranolol hydrochlonde Cereeeipea, (---- No WYK.
imvastatin ..................... .0 .. No MRK.
Sodium tetradecylsultate . ....,.................. No MRX.
All other cardiovascularagents ................... No MRK.
D oG araphic contrast medi No
genogr ia:
Diatrizoate, sodium ,.......... e rpee e, No SDW.
lohexol ............. eeeees Certeeeeeeiiiieea., No 8D.
lothalamate, meglumine .. ... fertererttneaeenanas No MAL.
Other diagnostic agents: No
Albumin ...... P e ettt e e et neana, No SPR.
Aminohippuricacid ...................... reseoan No W;;((
Edrophoniumchloride ........................... No MRX.
Metyrapone ....................oceiieunnnn., No CGY.
)Agrlose (intestinal malabsorptiontest) .............. No PFN.
| other diagnostic agents, other than
roentgenographic contrastmedia ............... No PFZ.
Hematological agents: No
Anticoagulants: No
Ammoniumheparin ....................... ... No SPR.
Benzalkoniumheparin .......................... No RIK.
Lithiumheparin ................c..cooinnniil, No SPR.
Potassiumwarfarin ......... e, No Q
Sodiumheparin ............................. No R.
Other hematological agents: No
Cellulose, oxidized ............................. No - EKT.
Dextran ............cooviiiiiiinnnnnnnnni, No PHR.
Unclassified medicinal chemicals:
Allopurinol .............. e reeaeas e . No BUR.
Aminobenzoic acid, potassium satt . .. .... feveeneonen No WYK.
Carbidopa .............. , No MRK.
Copper glycinate ................ e iereraeererennea No ARN.
Deprem iione. .11 N Sy
epren e.. .
Disulfuram............. No ABB.
Etidronate, disodium . . . . No NOR.
Levodopa ................ No SRL.
Melatonin ................. e teeereeeanaeea. No REG.
Nicotine polacrilex .. ,.......... Pereeeenaenann No WYK.
Selegiline hydrochloride ...................... No WYK.
Tacrne ..o No PD.
Trioxsalen ............ et e, No REG.
All other medicinal chemicals ...................... No ABB, BIB.

! Chemicals for which separate statistics are reported in this section arg indicated by ‘yes.’ Chemicals for which
data are accepted in confidence and may not be published are indicated by ‘no.’
2 The manutacturer did not consent to be identified with the designated products.

Source: Compiled from data received in response to questionnaires of the U.S. International Trade Commission.
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Table 6-3
Medicinal chemicals: Directory of manufacturers, alphabetical by code, 1991
Code Name of company Code Name of company
ABB ...... Abbott Laboratories NEP ...... Nepera Inc.
ACY ...... American Cyanamid Co. NOR...... Norwich Eaton Pharmaceutical, Inc.
AJY ...... Ajay Chemicals, Inc. NUT ...... Bioproducts, Inc.
AMB ...... American Bio-Synthetics Corp. OH....... Anaquest
AMD...... Cyclo Products, Inc. ORG ..... Organics/LaGrange, Inc.
ARN ...... Arenol Chemical Corp. ORT...... Roehr Chemicals, Inc.,
ARP ...... - Armour Pharmaceutical Co. Div. of Aceto Corp.
ARS ...... Arsynco, Inc., Sub. Div. of Aceto Corp. PAS ...... ELF Atochem North America, Inc.
BAS ...... BASF Comp. PD ....... Parke-Davis Div. of Warner-Lambert Co.
BEE ...... SmithKline Beecham Pharmaceuticals PEN ...... Penick Comp.
BB....... Beckman Instruments, Inc. PFN ...... Pfanstiehl Laboratories, Inc.
BOC...... Biocraft Laboratories, Inc. PFZ ...... Pfizer, Inc. & Pfizer
BOT ...... Boots Pharmaceuticals, Inc. Pharmaceuticals, Inc.
BRS ...... Bristol-Myers Squibb Co. PHR ...... Pharmachem Corp.
BUR...... Burroughs Wellcome Co. REG...... Regis Chemical Co.
cay...... Ciba-Geigy Corp. RK....... Riker Laboratories, Inc., Sub. of 3M Co.
CHO...... Ducon RL....... Reilly Industries, Inc.
CHT ...... Chattem, Inc. RSA ... R.S.A. Corp.
CWN ..... Upjohn Co., Fine Chemicals SAL Salsbury Chemicals, Inc
DOW ..... Dow Chemical Co. SCH ... Schering Corp T
DPW ..... Deepwater, Inc. SCP Henkel Corp. ’
BT 11 Tonmosses Eastman Co, O . Stering Drug, nc..
FIM ...... Fleming Laboratories, Inc. SDW ..... Steriing Organics Div.
GAF ... ISP Chemicals, Inc. SK ....... Sn‘uthl‘(l.me Beegham Chmcals
GAN ...... Ganes Chemicals, Inc. SPR...... Scientific Protein Laboratories
GNF ...... Maxwell House Coffee Co. SARL ...... G.D. Searle & Co.
HFT ...... Syntex Agribusiness, Inc. TKD ...... Takeda Chemu;al Product USA, Inc.
HOF ...... Hoffmann-LaRoche, Inc. TMH...... Harcros Chemicals, Inc.
HXL ...... Hexcel Corp., Hexcel TNA ... Ethyl Corp.
Chemical Products ™ ....... Texaco Chemical Co.
IMC ...... IMC Pitman-Moore, Inc. ucc...... Union Carbide Corp., Industrial
ISP ....... Inspec Chemical Corp. Chemical Div.
KAN ...... Kanasco, LTD UPJ ...... Upjohn Co.
KM ...... Kalama Chemical, Inc. VIM...... Vitamins, Inc.
LEM ...... Napp Chemicals, Inc. WTL...... ELF Atochem North America, Inc.,
LiL ....... Eli Lilly & Co. Organic Peroxides Div.
LLl ....... Lee Laboratories, Inc. WYK ..... Wyckoff Chemical Co., Inc.
MAL ...... Mallinckrodt, Inc. WYT...... Wyeth Laboratories, Inc.,
MRK...... Merck & Co., Inc. Wyeth Laboratories
MRX...... Johnson Matthey, Div. of American Home
Materials Technology Div. Products 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 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 1991 amounted to 68.8 million kilograms
(see figure 7-1). Sales of these materials in 1991
amounted to 38.7 million kilograms, valued at $925.5
million, compared with 36.5 million kilograms, valued
at $991.6 million, in 1990. U.S. production of flavor
and perfume materials in 1991 increased by 149
percent from the level in 1990 while the value of sales
decreased by 6.7 percent.

Production of cyclic flavor and perfume materials
in 1991 amounted to 42.3 million kilograms; sales

Figure 7-1

Synthetic Organic Chemicals, 1991

amounted to 27.9 million kilograms, valued at $826.6
million. Individual publishable chemicals in the cyclic
group produced in the greatest volume in 1991 were
anethole (1.6 million kilograms), and a-terpineol (1.1
million kilograms).

U.S. output of acyclic flavor and perfume materials
in 1991 amounted to 26.6 million kilograms; sales of
these materials amounted to 10.8 million kilograms,
valued at $98.9 million. Individual publishable acyclic
flavor and perfume chemicals produced in the greatest
volume in 1991 were citronellol (1.5 million
kilograms), tetrahydrogeraniol (222,000 kilograms)
and geranyl acetate (106,000 kilograms).

Table 7-2 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
7-3. ,

Eric Land
202-205-3349

Flavor and perfume materials: U.S. production, 1986-91

Millions
of kilograms

100

8 3 8 8

)
)

i

1987 1988 1989

1990 1991

Source: Compiled from data received in response to questionnaires of the U.S. International Trade Commission.
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Table 7-1

Flavor and perfume materials: U.S. production and sales, 1991

Sales Average
. Unit
Flavor and perfume materials Production Quantity Value value!
1,000 1,000 1,000 Per
kilograms kilograms  dollars kilogram
Grandtofal ...........coiiiiiiiiii i 68,843 38,694 925,478 $23.92
Cyclic
Total ..o e 42,291 27,881 826,627 29.65
Benzenoid and Naphthalenoid

= 1 30,116 21,736 751,809 34.59
4-Allyl-2-methoxyphenol (Eugenol) ................ 9 9 89 9.88
Benzylbenzoate .................c.oiiiiiiiinn., 287 31 913 294
Phenethyl isobutyrate ............................ 17 ® ® ®
p-Propenylanisole (Anethole) ..................... 1,641 1,105 7.673 6.94

_ Al other benzenoid and naphthalenoid materials . ... . . 28,162 20,311 743,134 36.59
Terpenoid, Heterocyclic, and Alicyclic .

[« 12,175 6,145 74,818 12.18
Cedrylacetate ...............c.oeiiiiiiniian.., 92 49 587 12.04
yMethylionone .............cooiiiiiiiiiiin., 749 394 8,281 21.01
o-Terpineol ... 1,088 714 1,420 1.99
All other terpenoid, heterocyclic, and alicyclic

materials ..........iiiiiiiiiiiiiiiie e 10,246 4,988 64,530 12.94

Acyclic
Total ..o et e 26,552 10,813 98,851 9.14
Citronellylacetate .................covvvvrvnnnnn... 51 ' 38 54 1418
Citronellylformate ...................ccciiiii.... " 4 121 27.76
3,7-Dimethyl-cis-2,6-octadienol, acetate
(Nerylacetate) ..........ccovvvienennnnvnnnnnnn.. 14 1" 128 11.63
3,7-Dimethyloctanol-1
(Tetrahydrogeraniol) ................cccovvvnnn... 222 45 416 9.14
3,7-Dimethyl-6-octen-1-ol (Citronellol) ............... 1,542
Geranylacetate ..............coviiiiiiiiiinnnnan, 106 90 911 10.11
All other acyclicmaterials ........................... 24,606 10,625 97,221 9.15
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.



Synthetic Organic Chemicals, 1991

Table 7-2

Flavor and perfume materials for which U.S. production and/or sales were reported, identified by

manufacturer, 1991

Separate Manufacturers’ Identification codes

Flavor and perfume materials statistics!  (according to list in table 7-3)

Cyclic:

Benzenoid and naphthalenoid:
2'-Acetonaphthone (8-Methyl naphthyl ketone) ...... No Giv.
1-Acetoxy-2-sec-butyl-1-ethenyicyciohexane ........ No GIV.
p-Allylanisole ............coiiiiiiiiiiiiieen No NCI, SCM.
4-Allyl-1,2-dimethoxybenzene (4-Allylveratrole) ...... No Cl.
4-Allyl-2-methoxyphenol (Eugenol) ................. Yes BDS, CI, ELN, GIV.
a-Amyl cinnamic aldehyde ........................ No KLM.
Amyl cinnamyl alcohol ........................... No IFF.
Anisylacetate ............cccoviiiiiiiiiiiiiien No ELN, GIV.
Benzaldehyde glycerylacetal ..................... No Giv.
Benzophenone .........couiviiiiiiiininnrannnnn. No CWN, PD.
Benzylacetate ................ciiiiiiiiiian, No HAR.
Benzylbenzoate .....................cooiii.ll Yes HAR, KLM, MRF.
Benzylbutyrate ...................coiiiiial, No ELN.
Benzylisobutyrate .............. ...l No ELN.
Benzylisopentylether............................ No GIV.
Benzylisovalerate ......................ciiial, No ELN.
1-(Benzyloxy)-2-methoxy-4-propenylbenzene
(Benzyl isoeugenylether) ......................... No GIV.
Benzyl phenylacetate ............................ No ELN, GIV.
Benzylpropionate ...............cciiiiiiiniinnn, No ELN.
Benzylsalicylate .....................cciiiinnt, No HAR.
p-tert-Butyl-a-methylhydrocinnamalehyde ... ......... No Glv.
N-(3-(p-tert-butyiphenyl)-2-methyipropylidene)-

anthrantlic acid, methylester .................... No Glv.

Carvacrol . .......c.oii e No GIV.
Cineolefeucalyptol] ................ccovivin.... No SCM.
Cinnamaldehyde .....................ccoiee.. No ELN, KLM
Cinnamylacetate . ...............ccoviininnnn.. No ELN.
Cinnamylbutyrate .................ccvviiiinn.. No ELN.
Cinnamyinitrile .................. ... No IFF.
Cinnamylpropionate ................cc.cvvnvn... No ELN.
Cuminylacetate ...............ccoeviiiiiivnnnnn.. No IFF.
trans-Decahydro-g-naphthol ...................... No IFF.
Dihydrocoumarin ........................o No ARS.
1,2-Dimethoxy-4-propenylbenzene
(4-Propenylveratrole) ............................ No Cl.
.4,Dimethyl-3-cyclohexene-1-propanal ............ No Cl
3,7-Dimethyl-1, 6-octadien-3-yi formate ............. No Giv.
3,7-Dimethyl-2,6-octadienyl phenylacetate
(Geranyl phenylacetate) .......................... No GIv.
a,a-Dimethyiphenethyl acetate .................... No IFF.
2-Ethoxynaphthalene ............................ No Giv.
Ethylanthranilate ................................ No AMB.
Ethylcinnamate ...................cciviiiiin.t, No ELN.
Ethyl-a,p-epoxy-p-methylhydrocinnamate ........... No ELN.
2-Ethylhexyl-p-methoxy cinnamate ................. No V.
2-Ethyl hexyl salicylate ........................... No HAR.
Ethylphenylacetate . ............................. No ELN.
cis-3-Hexenyl salicylate .......................... No BDS, IFF.
Hydratropaldehyde,dimethylacetal ................. No IFF.
Hydrocinnamicacid .............................. No ELN.
Hydrocoumarin.....................cooviiinn... No ELN, GIV.
a-Hexylcinnamaldehyde .......................... No Cl, KLM.

See footnotes at end of table.
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Table 7-2—Continued :
Flavor and perfume materials for which U.S. production and/or sales were reported, identified by
manufacturer, 1991
Separate Manufacturers’ identification codes
Flavor and perfume materials statistics!  (according to list in table 7-3)
Cyclic—Continued:
Benzenoid and naphthalenoid:
Hydroxycitronellal methyl anthranilate .............. No GlV, IFF.
4-Hydroxy-3-methoxybenzaldehyde [Vanillin] . ... .... No RAY.
4(4-Hydroxy-3-methoxyphenyl)-2-butanone
(Vanillyacetone) .........................o..... No Giv.
p-Hydroxy phenylbutanone ....................... No GIV.
Isoamyl phenylacetate ........................... No ELN.
Isobutylquinoline ................................ No ELN, IFF.
Isohexenyl tetrahydrobenzaldehyde
(Myracaldehyde) ........................o... .. No IFF.
Isopentylbenzoate .............................. No Giv.
limonene ............ ... No SCM.
p-Mentha-1,8-diene (Limonene) ................... No IFF.
4,7-Methano-1H-indene-2-methanol
octahydroacetate ............................. No Cl.
o-Methoxy benzaldehyde ......................... No Cl.
p-Methoxybenzyl alcohol (Anisyl alcohol) ........... No ELN.
3-(4-Methoxyphenyl)-2-methyl propanal ............ No Cl
1-p-Methoxyphenyl penten-1-one-3
(a-Methylanisalacetone) ........................ No GIv.
3-(2-Methoxyphenyl)-2-propenal ................... No Cl.
2-Methoxy-4-propenyiphenol (Isoeugenol) ........... No Cl.
2-Methoxy-4-propenylphenol,acetate ............... No ELN
2-Methoxy-4-propylphenol ........................ No Cl.
4-Methylacetophenone .......................... No CWN.
p-Methylanisole ................................. No Glv.
Methyl anthranilate .............................. No PSG.
a-Methylbenzenepropanal ....................... No ClL
Methylbenzoate ................................ No HCF, MRF.
a-Methylbenzyl acetate (Styralyl acetate) ........... No IFF.
a-Methylcinnamaldehyde ......................... No IFF.
1,2-Methylenedioxy-4-propylene benzene
(isoSafrole) ..................cooviiiiinian... No AMB.
Methyl N-methylanthranilate ...................... No AMB.
a-methyl-3,4-methylene
dioxyhydrocinnamaldehyde ..................... No QGlIv.
Methyi phenylacetate ............................ No GIV.
3-Methyl-5-phenyl-1-pentanol ..................... No IFF.
Methyl salicylate ................................ No KLM.
Octahydro-5-methoxy-4,7-methano-1H-indene,
2-carboxaldehyde ............................... No CL
1,1,3,3,5-Pentamethyl-4,6-dinitroindan
(Moskene) ...ttt No Giv.
a-Pentyicinnamaldehyde ......................... No CL
Phenethylacetate ............................... No BDS, IFF.
Phenethyl alcohol ............................... No ATR, IFF.
Phenethylformate ............................... No ELN, IFF.
Phenethyl isobutyrate ............................ Yes ELN, GV, IFF.
Phenethyl isovalerate ............................ No ELN.
2-Phenethyl phenylacetate ........................ No BDS, ELN, IFF.
Phenethyl propionate ............................ No ELN.
2-Phenoxyethyl isobutyrate ....................... No IFF.
Phenylacetaldehyde ............................. No G\, ().
Phenylacetaldehyde,dimethyl acetal ............... No Cl, ELN, GIV.
See footnotes at end of table.

74



Synthetic Organic Chemicals, 1991

Table 7-2—Continued
Flavor and perfume materials for which U.S. production and/or sales were reported, identified by
manufacturer, 1991
Separate Manufacturers’ identification codes
Flavor and perfume materials statistics!  (according to list in table 7-3)
Cyclic—Continued:
Benzenoid and naphthalenoid:
Phenylethyl 2-methylbutyrate ..................... No SCM.
3-Phenylpropylacetate ........................... No ELN, GIV.
Piperonal (Heliotropin) ........................... No AMB.
p-Propenylanisole (Anethole) ..................... Yes ARZ, HPC, NCI, SCM.
p-Propylanisol (Dihydroanethole) .................. No GIV.
Phenylethylbenzoate ............................ No IFF.
p-Tolylacetate ..................c.coiiiiiinn... No ELN.
p-Tolylisobutyrate ............................... No IFF.
p-Tolyloctanoate ........................cooeet. No IFF.
p-Tolylphenylacetate ............................. No GIV.
a-(Trichloromethyl)benzyl acetate (Rosetone) ....... No ARS.
Trimethyl benzyl dioxane ......................... No IFF.
Trimethylcyclohexyl salicylate ..................... No ARS.
Sweeteners, synthetic:
Cyclohexanesulfamic acid (Cyclamic acid) ........ No ABB.
Cyclohexanesulfamic acid, sodium salt
(Sodiumcyclamate) .......................... No ABB.
Saccharin .
(1,2-Benzisothiazolin-3-one,-1,1-dioxide) ....... No PSG.
Saccharinssodiumsalt.......................... No PSG.
Tetramethyl, octahydro acetophenone ............ No IFF.
Tetramethyl octahydro acetyl naphthalene ........ No IFF.
All other synthetic sweetner material ............. No NSW.
All other benzenoid or naphthalenoid chemicals ..... No Cl, IFF, PFZ.
Terpenoid, heterocyclic, and alicyclic:
Acetyl cedrene (Vertoflex) ........................ No BDS.
Allo-ocimene ............ccevveunn.. e eeeeeeaas No SCM, (?).
Allyl cyclohexyl propionate ........................ No Glv.
Amyi cyclohexyl acetate .......................... No IFF.
Amyrisacetate .............coiiiiiiiiii i, No GIV.
Beta methyl iononecoevr ......................... No IFF.
2+tert-Butyl cyclohexanol ......................... No IFF.
2-sec-Butyicyclohexanone ........................ No GIV.
o-tert-Butyicyclohexyl acetate ..................... No Cl, IFF.
(0 T 114 1= - Y No GIV.
a-Campholenicaldehyde ......................... No SCM.
Canrenoate,potassium................cccvvunn.. No IFF.
IFCaIVONE ....iivttiiiiiiiiine it iaenaas No SCM.
B-Caryophyllene .................coiiiiiiiiinnn, No BDS, GIV.
a-Cedrene epoxide (Andrane) ..................... No BDS.
Cedrenol .......oviiiiii e No BDS, ELN, IFF.
07« [+ [ No ELN, IFF.
Cedrylacetate .............c..ooeiiiiiieninnn.. No BDS, ELN, IFF.
Cedrylformate .......................ooiaaet Yes IFF.
Cyclohexyl ethylacetate . ......................... No IFF.
P-CYymene .......cooiiniiiiii i No SCM.
Dihydronordicyclopentadienyl acetate
(037 T No ClL
Dihydronordicyclopentadienyi propionate
(Cyclaprop) (Verdyl propionate extra) .............. No CL
Dihydroterpineol ..................coiiiiinat, No SCM.
Dimethyl cyclohexane methanol ................... No IFF.
2, 6-Dimethylheptan-2-0ol ......................... No GlIVv.
See footnotes at end of table.
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Table 7-2—Continued
Flavor and perfume materials for which U.S. production and/or sales were reported, identified by
manufacturer, 1991
Separate Manufacturers’ identification codes
Flavor and perfume materials statistics'  (according to list in table 7-3)
Cyclic—Continued:
Benzenoid and naphthalenoid:
Dimethyi-3-oxo0-2-pentyicyclopentane
propanedioate ................................ No ®.
Ethylfuroate ............................... ..., No IFF, SCM.
Galaxolide (1,3,4,6,7,8-Hexahydro-4,6,6,7,8,8-
hexamethyi-cyclopenta-y-2-benzopyran) . ......... No IFF.
Guaiacwood acetate ............................. No ELN.
2-Heptylicyclopentanone .......................... No IFF.
Hexadecanolide ..........................coooual. No IFF.
3-Hydroxy-2-ethyl-4-pyrone (Ethyimaltol) ........... No PFZ.
4-(4-Hydroxy-4-methyl pentyl)-3-cyclohexene-10-
carboxaldehyde (Lyral) ......................... No IFF.
3-Hydroxy-2-methyl-4-pyrone (Maltol) .............. No PFZ.
4-Hydroxynonanic acid, y-lactone (y-Nonalactone) ... No ELN.
2-(1-Hydroxypentyl)-cyclopentanone ............... No ®.
4-Hydroxyundecanoic acid,y-lactone
(y-Undecalactone) ...........................s. No ELN.
lonone(a-andB-) ...............o i, No ELN, GIV, NCI, SCM.
a-lonone . ... No GV, IFF, SCM.
Isobornylacetate ................................ No SCM.
Isobomyl methylether...................... e No SCM.
Isobomyl propionate ............................. No ELN.
Isolongifolene epoxide ........................... No Giv.
Isomenthone...............cooooiiiiinini, No GIV.
2-Isopropyicyclohexanol .......................... No Glv.
6-Isopropyidecalone ............................. No GiV.
Isopulegylacetate ............................... No GlIv.
p-Mentha-1,3-diene (a-Terpinene) ................. No SCM.
p-Mentha-1,4-diene (y-Terpinene) .................. No SCM.
p-Menth-8-en-3-ol (Isopulegol) .................... No GIV.
p-Menth-1-en-3-one (Piperitone) ................... No GIV.
p-Menth-4-(8)-en-3-one (Pulegone) ................ No GIV.
di-Menthol, synthetic ............................. No HAR, NCI, SCM.
I-Menthol, synthetic .............................. No HAR.
Menthylacetate ................................. No SCM.
Methylionone(a-andf-) .......................... No BDS, GIV, IFF, NCI.
y-Methylionone .................................. No "~ GIV, IFF, NCI.
6-Methyl-a-ionone ............................... No BDS, GIV.
Methyl-3-oxo-2-pentane acetate ................... No Cl.
Nopylacetate ................................... No NCI.
3-Oxo-2-pentyicyclopropane acetic acid ............ No .
2-Pentyl-cyclopenten-1-one ....................... No .
a-Pineneoxide ........................... ..., No SCM.
Plinol ... ..o, No SCM.
Roseoxide ..............coovviiivuininnnn . No Giv.
Terpinene-ol ................oooiiiiiiiiii, No SCM.
aTerpineol ..., Yes HPC, NCI, SCM.
a-Terpinylacetate ............................... No NCI, SCM.
a-Terpinyl propionate ............................ No ELN.
3,3,5- Trimethyl cyclohexanol (m-Homomenthol) ... .. No ARS.
Trimethyl cyclohexenyl butenone .................. No IFF.
1-(2,6,6-Trimethyl-2-cyclohexen-1-yi)-1,
6-heptadien-3-one (Allyl-a-ionone) ............... No IFF.
Trimethyl norbornane methanol .................... No IFF.
See footnotes at end of table.
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Table 7-2—Continued

Flavor and perfume materials for which U.S. production and/or sales were reported, identified by
manufacturer, 1991

Separate Manufacturers’ identification codes

Flavor and perfume materials . statistics!  (according to list in table 7-3)
Cyclic—Continued:
Benzenoid and naphthalenoid:
5-(2,2,3-Trimethyl(yclopent-3-en-1-yi)-3- .
methylpentan-2-0l ............................. No Giv.
Vetivenol ........... e, No Giv.
Vetivenylacetate ................ccoeeeiiiinnnnn.. No BDS, ELN, GIV, IFF.
All other terpenoid,hetercyclic, or alicyclic
flavor and perfume chemicals ................... No Cl, GIV, IFF, SCM.
Acyclic:
Allyldisulfide . ...........coiiriiiiiiiiiiiian, No IFF.
Allylheptanoate ................c.coiiiiiininen.. No ELN.
Allythexanoate ..............coiiiiiiiiiinn... No ELN.
Ammoniumisovalerate ........................... No RSA.
Butanoic acid, 1-cyciohexylethyl ester .............. No .
Butylbutyrllactate ...................coooieal No ELN.
Citral dimethylacetal ........... e No IFF.
Citronellylacetate ................ccocviiineennn. Yes BDS, ELN, GIV, IFF, SCM.
Citronellylformate ................cccoivininnnn.. Yes BDS, ELN, GIV, IFF.
Citronellyl isobutyrate ............................ No ELN, GIV, IFF.
Citronellylnitrile ..................cccoiiiviia... No SCM.
Citronellyl propionate .......................o.n.. No IFF.
Decanal (Capraldehyde) ...................couenen. No Cl.
Decylacetate ...............ccviiiiiniinennnnn.n. No Glv.
Diethyl sebacate .................... e, No ELN.
Diethylsuccinate .....................cooiiuatnt. No MRF.
Dihydrocarvone ..............coiiiiiiiininnnnnn. No SCM.
Dihydrolinalool ..............coiiiiiiiiiiiiann., No SCM.
Dihydromyrcenol . ...........coiiiiiiiiiinian.... No SCM.
Dihydro pentamethyl indanone .................... No IFF.
Dihydroterpinylacetate ........................... No IFF, NCI.
1,1-Dimethoxyoctane ...............ccceuenuen.. .. No IFF. .
Dimethyl hexanediol ...............cccovvevunne No ®.
2,5-Dimethyl-3-hexyne-2,5diol .................... No @.
3,7-Dimethyl-cis-2,6-octadienal (Citral B) (Neral ..... No NCI.
3,7-Dimethyl-trans-2,6-octadienal
(Citral A, geranial) ...........ccovieieinenannn.. No BDS, NCI.
3,7-Dimethyl-2,6-octadienal (Citrala &b)........... No SCM.
3,7-Dimethyl-2,6-octadienenitrile .................. No Cl.
3,7-Dimethyl-cis-2,6-octadien-1-ol (Nerol ........... No GlV, NCI, SCM.
3,7-Dimethyl-trans-2,6-octadien-1-of (Geraniol) ...... No ELN, GIV, NCI, SCM.
3,7-Dimethyl-1,6-octadien-3-ol (Linalool)
(Linalylalcohol) .............ccoviiiiiiiii, No ELN, IFF, SCM.
3,7-Dimethyl-cis-2,6-octadiencl, acetate
(Nerylacetate) ...............ccovvviiinnininen. Yes ELN, GIV, IFF, SCM.
3,7-Dimethyl-1,6-octadien-3-ol,acetate
(Linalylacetate) .............ccvvvevninenenen.. No GlV, SCM.
3,7-Dimethyl-1,6-octadien-3-yl isobutyrate
(Linalyl isobutyrate) ........................e.t. No Giv.
3,7-Dimethyl-1,6-octadien-3-yl propionate
(Linalyl propionate) .............cc.cciiiiiiinen.. No GIv.
3,7-Dimethyloctanol-1 (Tetrahydrogeraniol) ......... Yes GV, IFF, SCM, (3).
3,7-Dimethyl-3-octanol ........................... No NCI, SCM.
Dimethyloctanyl acetate .......................... No Glv.
3,7-Dimethyl-6-octen-1-al (Citronelial) .............. No Glv, SCM.
See footnotes at end of table.
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Table 7-2—Continued

Flavor and perfume materials for which U.S. production and/or sales were reported, identified by

manufacturer, 1991

Separate Manufacturers’ Identification codes
Flavor and perfume materials statistics!  (according to list in table 7-3)
Acyclic—Continued:
3,7-Dimethyl-6-octen-1-ol (Citronellol) .............. No ELN, GIV, IFF, NCI, SCM.
3.7-Dimethyl-7-octenol 70%, 6-octencl
S0Mer 30% . ..o oo it e No Giv.
Ethylbutyrate ......................ccoiii.... No ELN, HPC, NW,.
Ethylheptanoate ......................ccoot.... No ELN.
Ethylhexanoate .........................co...LL. No ELN, NW.
Ethylisovalerate ................................ No ELN.
Ethyllaurate ............. ... i, No ELN.
Ethyl-2-methylbutyrate .. ......................... No SCM.
Ethyimyristate .................................. No ELN.
Ethylpropionate .................cccociviinnnn... No NW.
Ethyl trimethyl cyclopentenyl buterol ............... No IFF.
Ethylvalerate ................................... No ELN.
Geranylacetate .........................coou.t.. No BDS, Cl, ELN, GIV, IFF, NCI, NW, SCM.
Geranylbutyrate ................................ Yes ELN.
Geranylformate .....................cocoeinn... No BDS, ELN, GIV.
Geranylisobutyrate .............................. No IFF.
Geranyl nitrile (Citralva) .......................... No IFF, SCM.
Geranylpropionate ..................ccevvvnun.n. No ELN.
N-Hexanal ............ .. ..., No Cl.
2-Hexenal ........... ..., No GIV.
cis-3-Hexen-1-ylacetate ......................... No BDS.
cis-3-Hexenylbutyrate ........................... No SCM.
cis-3-Hexenyl methyl carbonate ................... No IFF.
cis-3-Hexenyltiglate ............................. No BDS.
Hexyl 2-methylbutyrate . .......................... No SCM.
Hydroxycitronellol ............................... No SCM.
7-Hydroxy-3,7-dimethyl-1-octanal
(Hydroxycitronellal) .............................. No GlV, IFF, SCM.
7-Hydroxy-3,7-dimethyl octanal, dimethyi acetal
(Hydroxycitronellal, dimethyl acetal ................ No Glv.
Isobutylacetate ................................. No NW.
Isopentyl acetate (Isoamyl acetate) ................ No ELN, NW.
Isopentylbutyrate ............................... No ELN, GIV, NW.
Isopentylformate ................................ No ELN.
Isopentylisovalerate ............................. No ELN.
3-Methyl-2-butenylacetate ........................ No IFF.
2-Methylbutyl isovalerate ......................... No SCM.
Methylbutynol ....................cocveueiun.... No ®.
2-Methyleneundecanal .......................... No .
Methylhexylether ............................... No SCM.
Methylisobutyrate ............................... No HPC.
Methyl-2-methylbutyrate ......................... No SCM.
3-Methyl-2-[and 3]nonenenitrile ................... No GIV.
Methyl-2-nonenoate ............................. No HPC.
Methylpentynol ..................ccooiiiniaa.. No ®.
2-Methylundecanal .............................. No Cl, GIV.
Myrcenylacetate ................................ No IFF.
Myristaldehyde ...................... ...l No GIV.
Nonmanal ........cooviiiiiiiiii ittt No Cl.
1,3-Nonanediol acetate . .......................... No ELN, GIv.
OCIMENe .....coviiiii e, No IFF.
Ocimenylacetate . ............................... No IFF.
Octanal ........c.coviiiiiiiiii i, No Cl.
N-Octylacetate ................................. No SCM.
See footnotes at end of table.
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Table 7-2—Continued
Flavor and perfume materials for which U.S. production and/or sales were reported, identified by
manufacturer, 1991
Manufacturers’ identification codes

Flavor and perfume materials statistics?  (according to list in table 7-3)
Acyclic—Continued:

Octylisovalerate ..................ccoieiinnn... No GIV.

Pseudo linalyl acetate (Neobergamate) ............. No IFF.

Rhodinol .........ccciiiiiiiiiiiiiiii i No GV, IFF.

Tepylacetate ...........ccoviiiviiiinnanenennnn No ELN.

Tetrahydrolinalylacetate . ......................... No SCM.

Tetrahydromyrcenol .................ccovvvinann... No SCM.

2,4,6,8-Tetramethyinonan-1-ylacetate .............. No ClL

Trimethyi-cyclododeca-trienyl ethanone ............ No IFF.

3,5,5-Trimethylhexanal .......................... No IFF.

Undecanal ...........ooviiiiiiiiininenennnnns. No Cl, GIV.

All other acyclic flavor and perfume materials . . ...... No IFF, SCM.

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 manutfacturer did not consent to be identified with the designated products.

Source: Compiled from data received in response to questionnaires of the U.S. Intemational Trade Commission.
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Table 7-3
Flavor and perfume materials: Directory of manufacturers, alphabetical by code, 1991
Code Name of company Code Name of company
ABB ...... Abbott Laboratories IFF ....... International Flavors & Fragrances, Inc.
AMB...... American Bio-Synthetics Corp. KM ...... Kalama Chemical, Inc.
ARS ...... Arsynco, Inc., Sub. Div., of Aceto Corp. MRF...... Morflex Inc.
ARZ ...... Arizona Chemical Co. NCI....... Union Camp Corp., BBA Div.
ATR ...... Atlantic Richfield Co., ARCO Chemical NSW ..... Nutrasweet Co.

Co. NW....... Northwestern Flavors, inc.
BDS...... Fragrance Resources, Inc. PD ....... Parke-Davis, Div. of Wamer-Lambert
Cl........ Firmenich, Inc. Co.
CWN ..... Upjohn Co., Fine Chemicals PFZ ...... Pfizer, Inc.
ELN ...... Elan Chemical Co. PSG...... PMC Inc., Specialities Group, Inc.
Glv....... Givaudan Corp. RAY ...... ITT Rayonier Liguin Products, inc.
HAR ...... Haarmann & Reimer Comp. RSA ...... R.S.A. Corp.
HCF ...... Cape Industries SCM...... SCM Com., Glidco Organics
HPC...... Hercules, 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 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, oOr
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, chemical structure, 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 1991 are given in table
8-1. U.S. production of plastics and resin materials in
1991 totaled 28,253 million kilograms, or 6 percent

less than the 30,053 million kilograms produced in .

1990. From 1987-91, the production of plastics and
resin materials increased irregularly from 26,980
million kilograms in 1987 to 28,253 million kilograms
in 1991, or at an average, annual rate of growth of 1

percent (see figure 8-1). Sales in 1991 totaled 24,787

million kilograms, valued - at $28,141 million,
Figure 8-1 ‘

Plastics and resin materials: U.S. production, 1967-91

Billions
of kilograms

Synthetic Organic Chemicals, 1991

compared with 25,729 million kilograms, valued at
$30.529 million, in 1990.

" Thermosetting materials are those which harden in
composition in the final treatment so that in their final
state they are substantially infusible and insoluble; that
is, they cannot again be softened by heat or solvents.
U.S. production of thermosetting materials totaled
4,542 million kilograms in 1991 compared with 4,309
million kilograms in 1990. Production of the most
important products in 1991 included phenolic (1,201
million kilograms); amino (urea and melamine) resins
(1,262 million kilograms); polyester resins, unsaturated
(513 million kilograms); and alkyd resins (356 million
kilograms).

Thermoplastic materials are those which in their
final state can be repeatedly softened by heat and
hardened by a decrease in temperature. U.S.
production of thermoplastic materials totaled 23,711
million kilograms in 1991 (or 84 percent of the total
plastics and resin materials output for 1991), compared
with 25,743 million kilograms. in 1990. Production of
the most im, products in 1991 included
polyethylene (9,429 million kilograms), polypropylene
(2,664 million kilograms), vinyl resins (4,231 million
kilograms), and styrene type materials (3,310 million
kilograms). In 1991, production of saturated polyester
resins reached 1,689 million kilograms (polyethylene
terephthalate alone reached 1,442 million kilograms).
Production of engineering plastics, in the aggregate,
amounted to 488 million kilograms in 1991.

Table 8-2 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

- 83.

Denby L. Misurelli
202-205-3362

30

25—

20 —

15 —
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1987 1988

1990 199

Source: Compiled from data received in response to questionnaires of the U.S. International Trade Commission.
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Table 8-1 o
Plastics and resin materials: U.S. Production and sales, 1991
B Sales leetrage
n
Plastics and resin materials Production Quantity Value valuet
foors, W % [
ilograms ilograms ars ilogram
dry basis?  dry basis?
Grandtotal .............................. ... 28,252,551 24,786,936 28,140,829 $1.14
Thermosetting resins
Total ... 4,541,880 3,142,434 3,928,123 1.25
Alkyd resins, total ...................... e e, 355,636 279,546 334,921 1.20
Alkyd-acrylate copolymer resins ................... .. 5,605 - 2,699 6327 234
Phthalic anhydridetype ........... ... ottt 313,918 50,962 274,303 1.09
Polybasic acidtype "............ ... 1 7,098 4,114 6997 170
Styrenated-alkyds or copolymeralkyds ............... 6,448 - 1,737 4828 278
Vinyl toluene alkyds ......... .. 07 [T 12,374 11,747 20,529 1.75
Allotheralikyd resins .................. .00 10,193 8,287 21,937 265
Dicyandiamide resins (an amino resin) ................. 1,281 1,267 2,564 202
Epoxy resins, totald 4 _
Unmodified ......................... 254,467 180,443 528,610 2.93
Advanced .......................LooiTTe (121,031)  (69,507) (203,326) (2.97)
Melamine-formaldehyde resins (anaminoresin) ......... 115,523 95,238 223990 235
Phenolic and other tar acid regins ...................... 1,200,624 552,008 593,052 1.07
Polyester resins, unsaturated> ... .. .0 Tt 512,608 453,562 643,865 1.42
Polyether and polyester polyols for urethanes® ... ... . . .. 789,059 690,152 848265 1.23
Polyurethane elastomers and plastics products,
total ... 95,127 80,577 323,700 4.02
Elastomers” .......................... 66,667 83,079 240464 453
Plastics ...................... ol 28,460 27,498 83236 3.03
Urea-formaldehyde resins (an aminoresin)® ........ . . 1,146510 756,183 268,180 .35
All other thermosetting resins® .......... . " Ceraennas 71,054 53,458 160,976  3.01
Thermoplastic resins
Total ..o 23,710,662 21,644,502 24212,706 1.12
Acrylic resins, total'® ............ ... .. 743366 622,002 1,553,033 2.50
Homopolymer resins, except PMMA, of acrylic
or methacrylic acid esters . . ... .. . . e, 23,251 19,268 55,795 2.90
Polymethyl methacrylate (PMMA) resins .. ... . ' " 280,833 177,086 413862 234
Thermosetting acrylic resins ........... ... Heeeeean. 40,821 27,420 84,143  3.07
All other acrylicresins ................ 0000 reens 398,461 398,228 999,233 2.51
Engineering plastics, total™ ............. ... ... . 488,495 350,749 1,295014 369
Polyimides and aljnide-imitje polymers................ 8,778 5,466 124,318 2274
All other engineering plastics .. ....... ... . 7 479,717 345,283 1,170,696 3.39
Fluorocarbon resins ..... e, Fesere e, 23,180 ;‘2 11622 (
Petroleum hydrocarbonresins ..... ... [0 T Tt 174,224 163,71 183, 1.1
Polyamide resins, total ........................ .. 316,144 323,765 974,026 3.01
Nylontype™0 13 . 272,414 280,646 902,080 3.21
Non-nylontype .............. ..ol 43,730 43,119 71946 1.67
Polyester resins, saturated, total© 4, . 1,688,506 1,161,988 2048364 1.76
Polyethylene terephthalate (PET) .. e iieereegee., 1,441,972 971,425 1,496,722 154
All other saturated polyesters, including poly-
butylene terephthalate, (PBT) resins ............. .. 246,534 190,563 551,642 290
See footnotes at end of table.
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Table 8-1—Continued
Plastics and resin materials: U.S. Production and sales, 1991
» Sales cvletrage
n
Plastics and resin materials Production Quantity Value value!
Kiograms,  kiogr dollars ki
ilograms ilograms ars ilogram
dry basis?  dry basis?
Thermoplastic resins—Continued
Polyethyleneresins, total ............................. 9,429,407 9,387,443 7284639 $.78
Ethylene-vinyl acetate (EVA)resins .................. 242,056 226,710 239,170 1.05
Specific gravity 0.940 and below, total ................ 5,236,044 5,193,087 3,964,623 .76
Low density polyethylene (LDPE) resins ........... 3,006,174 2,923,696 2,322,145 .79
Linear low density polyethylene (LLDPE)

TESINS ..ttt e 2,229,870 2,269,391 1,642,478 .72
Specific gravityover0.940 .......................... 3,850,976 3,881,484 2,949,937 .76
All other ethylenecopolymers ....................... 100,331 86,162 130,909 1.52

Polypropyleneresins . .....................coeiiia.. 2,664,063 2,403,391 1,792,668 .75
Rosin modifications, total ............................. (13 163,142 218999 1.34
Modified rosin (unesterified) ......................... ((’122 49,570 62,427 1.26
Modifiedrosinesters .......................coua... 75,05 80,497 111,939 1.39
Rosin esters, unmodified (Estergums) ............... 33,856 33,075 44633 1.35
Styrene plastics materials, total . ....................... 3,310,464 2,978,314 3,795324 1.27
Acrylonitrile-butadiene-styrene terpolymer (ABS)
PESINS .. ittt it e 487,596 439,396 858,733 1.95
Polystyrene homopolymers, total .................... 2,189,752 1,898,378 1,883,640 .99
Expandable polystyrene beads .. 313,902 229,074 251,565 1.10
Rubber modified polystyrene ...................... 807,956 770,442 790,028 1.03
Straight polystyrene ............................. 1,067,894 898,862 842,047 .94
" Styrenelatexes, total ............................L 303,227 335,008 428599 1.28
Strrene-butadlene latexes .................. ...l 281,681 314,667 396,154 1.26
All other styrene latexes .......................... 21,546 20,341 X 1.60
Methyl methacrylate-butadiene styrene (MBS) ........ 51,336 44,907 102,678 2.29
All otzler styrene plastics materiais> ................. 278,553 260,625 521,674 2.00
Vinylresins, total'® .................................. 4,230,895 3,827,554 3,433,149 .90
Polyvinyl acetate' ................................ 243,905 191,918 314,197 1.64
Polyvinyl chloride homopolymers .................... 3,455220 3,273,328 2,361,277 72
Polyvinyl chloride copolymers ....................... 90,487 83,798 158,757 1.89
Vinyl acetate-acrylate cﬁlymers e 261,338 138,124 264,000 1.91
Polyvinylidene chloride, latex and solid types ......... 37,423 24,839 60,409 243
Allothervinylresins® ... ... ... .....0.............. 142,522 115,547 274509 238
All other thermoplastic resins™® ........................ 533,011 262,438 1,634,026 6.23
1 Calculated from unrounded figures.

2 Dry weight basis 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.

3 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 ent 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
methyl methacrylate), and polyallyl resins (such as diallyl phthalate and diglycol carbonate). Data are on an “as sold"
basis, including monomer if part of the resin system.

6 In 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.
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Footnotes for table 8-1—Continued

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 VIII, Plastics and resin materials, and section X, Elastomers (synthetic
rubber). Henceforth those polyurethane products classified as “thermaplastic™ urethane elastomers will be reported in
SOC section X; all other urethane elastomers will remain in SOC section VIl

8 Includes thiourea resins.

9 Includes acetone-formaldehyde resins, glyoxal-formaldehyde resins, furfuryl resins, polybutadiene resins,
silicone resins, and certain other thermosetting resins.

10 Does not include production or sales for fiber use.

1 En?ineerin plastics: Includes acetal, polémrbonate. polyetheretherketone (PEEK) resinsbpolyphenylene
oxide, pol yphen)dgene sulfide, and polysulfone. ngineering 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 co ents and chemical herooessing equipment.” The above list of plastics
(all of which are thermoplastic) was selected from a larger Agroup in tnis 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.

12 Reported data did not meet the disclosure criteria.

" 13 Statistics for nylon 6 and nylon 6/6 which are used in plastics applications (e.g., mokding, etc.) are included
ere.

14 Statistics are included here for polyethylene terephthalate used in plastics applications (e.g., molding, etc.)
Statistics also are included here for rroduction 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.

15 Includes data for a-methyl styrene polymers, styrene acrylonitrile (SAN) oopongner resins, styrene-allyl alcohol
copolymer resins, styrene-divinylbenzene copolymer resins, styrene-maleic anhydride copolymer resins,
styrene-methyl methacrylate copolymer resins, and other styrene resins.

16 Data are reported on the basis of dry resin content, excluding the weight of plasticizers, extenders, fillers
coloring agents, stabilizers, or impact ifiers, unless otherwise noted.

17 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.

'8 Includes polyvinyl alcohol, polyvinyl butyral, polyvinyl formal, polyvinylidene chioride, and other vinyl! resins.

'9 Includes cellulose plastics, coumarone-indene resins, phenoxy resins, polybutylene type resins, polyphenyl
aromatic ester resins, polyterpene phenol, chlorinated polyolefins, acrylonitrile modified rosin (unesterfied)
(production only); fluorocarbon resins (sales only) and certain other thermoplastic materials.

Note.—Data reported to the U.S. International Trade Commission do not necessarily coincide with that reported to the

Society 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 Intemational Trade Commission.
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Table 8-2
Plastics and resin materials for which U S. production and/or sales were reported, identified by manufacturer,
1991
Separate Manufacturers’ identification codes
Plastics and resin materials statistics!  (according to list in table 8-3)
Thermosetting resins:
Acetone-formaldehyderesins .................... No BAS, FLH, GP.
Alkyd resins: Yes
Acrylate-alkyd copolymerresins ................ Yes CKC, CPV, DRR, MNP, PPG, REL, g’)
Phthalic anhydride type alkyd resins ............ Yes ACO, AKZ, BAS, BLC, CGL, CJO, CKC,
BRU, JOB, CPV, DRC, DUP, ECC, EW,
FOC, GLD, GRG, GRV, IMI, LIC, MMM,
MNP, NCP, PPG, PRT, QCP, RC!, REL,
REZ, SRY, TCC, UNO, USP.
Polybasic acid type alkyd resins ................ Yes CJO, CKC, EW, FOC, GLD, IMI, OV, MID,
PPG REL, SCN ).
Styrenated-alkyds, or copolymer alkyds ......... Yes CJSE ISKC CP\; EW IMI, MNP, MRT,
Vinyltoluene alkyds ........................... Yes BI:JCO BC(I%IILN CI%C CPV, GLD, GRYV, IM|,
Am:A" other alkyd copolymers ..................... Yes BLC, CGL CJO DUP MNP.
no resins:
Melamme-fonnaldehyde resins ................. Yes ACY, AUX, BOR, CBD, CGL, CKC, DGO,
DRC, GP, GRG, HCL, MID, MNP, MON,
PLS, PMC, PPL, PST, RCI, REL, REZ,
RSN, SQA, TCC, WRD.
Urea-formaldehyderesins ..................... Yes ACY, AUX, BOR, CBD, CGL, CKC, CPV,
GP, MMM, MNP, PMC, PPL, PST, REL,
\TVECZL SAC, SPU, SQA, SYT, SOR,
Dicyandiamideresins ........................... Yes ECC, HCL, S, SYT, TCC.
Epoxy resins: ' Yes
Epoxy resins, advanced ....................... Yes AIP, AKZ, CNI, BAS, CGL, CQY, CJO,
CKC, CPV, DOW, EW, GE, GLD, GRG,
GRV HXL, MID, MIL, MMM MRT OCF
PPG, RCI, REZ, SMO, ®).
Epoxy resins, unmodified ...................... Yes ASH, BAS, CGY, CKC, CLU, CMS,
CPV, DAN, DOW, HYA, MNP, PRT, RCI,
REZ, SHC, UCC, (
Furfuryltyperesins ............................. No CLU, DRR, HVG, UNO.
Glyoxal-formaldehyde resins ..................... No AUX, HCL, SQA, TCC, WPG.
Phenolic and othertaracidresins ................. Yes ADC, ASH, BAS, BME, BOR, BSC, BTL,
CBD, CKC, DRR, EW, GP, GRV, HCL,
HER, HKP, HPC, HVG, IR, ISP, LI,
MCA, MID, MMM, OCF, PLS, PSG, PSL,
RH, SCN, SPL, UCC, UNO, USR, VS8V,
WPG, WTH, (2) ). (2). ®.
Polybutadieneresins ............................ No CCS, CNI, PAS, LC.
Polyester resins, unsaturated, and allyl resins: Yes
Alylresing............coiiiiiiiiniineinenn... No ATR, CMS, M.
Dlallyl isophthalate............................ No CMS.
Polyester resins, unsaturated .................. No ADC, APH, ART, ASH, BAS, CGL, CKC,
CMS, EW, GLD, GRG, IM|, IPC, JOB,
LI, MID, MMM, MRT, NCP, OCF, PPG,
PPL, RCI, SCN, SIC.
Polyether and polyester polyols for urethanes ...... Yes ATR, BAS, BMC, BPT, CHC, CXI, DOW,
GRG, HCF, ICI, MRT, OMC, PPG, PPL,
RCI, RUO, SLC, SYT, UCC, WM, (3).
Polyurethane elastomer and plastic products: Yes
Polyurethane elastomers ...................... Yes ACY, ADC, ARO, BAS, BPT, CAS, CGY,
: CNI, DNS, HXL, HYC, INP, MRT, PPG,
PRC, QUN, RSN, RUO, SCN SLC
SMO, SYT, USM, USR.
Polyurethaneresins .......................... Yes CGL, DUP, EW, GLD, GRD, HVG, HYC,
INP, JOB, LC, OMC PEL, SHX, SIF, (2)
See footnotes at end of table.
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Table 8-2—Continued

Plastics and resin materials for which U.S. production and/or sales were reported, identified by manutacturer,
1991

Separate Manufacturers’ identification codes
Plastics and resin materials statistics!  (according to list in table 8-3)

Thermosetting resins—Continued:

Siliconeresins ................................. No CJO, DCC, MID, PEL, SPD.
All other thermosetting resins, benzenoid .......... Yes ACY, AKZ, BAS, GLD, GRV, PRC, GRV,
‘ m% h:zl)D.(zl;!E(lé.) R('al')C. RUO, S, TCC,
Thermoplastic resins:
Acrylic resins: Yes
Copolymer resins of acrylic and/or methacrylic
acid resins:
Butyl acrylate ethyl acrylate copolymer
TeSINS . ... ...t No AIP, BFG, ICl, MIL, RH, TCC, UOC.
Butyl methacrylate-ethyl methylacrylate
copolymerresins ......................... No uoC.
2-Ethylhexy! acrylate-methy acrylate
copolymerresing ......................... No UOC, AIP.
Other copolymer resins of acrylic and/or
methacrylic acidesters .................... Yes ACO, AIP, BAS, CHP, CKC, CPV, DRB,

DRC, ESS, FLH, GGl, GLD, ICI, JNS,
KMP, MON, NES, NSC, PPG, PRA, PYI,
RAS, RCI, RH, SCN, SYT, TCC, UCC,

Thermosetting acrylicresins ..................... Yes Alg,)A , BAS, CGY, CKC, CPV, DRC,
DUP, GRV, MID, MNP, PPG, PRA, REL,
REZ, SCP, SM.
Homopolymer resins of acrylic and/or methacrylic
Sither homopolymer resins of acyic andlior
er ho ymer resins of acrylic a
methacrylicacidesters ...................... Yes AIP, CKC, CPV, DUP, RH, SAR, SCP,
Polymethyl methacrylate (PMMA) ............... Yes ART, DUP, ICI, JOB, MRT, PKL, PYI, RH,
CYR, SAR, SQA, TCC.
Cellulose plastics and resins:
Celluloseacetate ............................... No EKT, MIL.
Cellulose acetatebutyrate ....................... No EKT.
Cellulose acetate propionate ..................... No EKT.
Ethylcellulose ..........................ooo.l. No AQU, (2).
Chlorinated polyolefins, thermoplastic ............... No EKT.
Coumarone-indeneresins ......................... No CKC.
Acrylonitrileresin ....................cooiiiil.. No .
Engineering plastics: Yes
Acetalresins ..........................c il Yes DUP, HCL, PRT, UTF, WPG.
Polycarbonateresins ........................... No DOW, GE, SQA.
Polyimides and amide-imide polymers ............. Yes DUP, EW, GE, GRG, PDI, SCN.
Polyphenylene oxide typeresins .................. No GE. '
Polyphenylene sulfideresins ..................... No HCL, PLC.
Fluorocarbon resins: Yes
Ethylene/chlorotrifluoro ethylene copolymer ........ No AUS.
Polytetrafluoroethylene (PTFE) ................... No AUS, DUP, ICI.
Polyvinylfluoride ............................... No DUP.
Polyvinylidene fluoride .......................... No AUS, PAS.
All other fluorocarbonresins ..................... No DUP.
Nylon 6,6-acrylonitrile-butadiene-styrene ............ No MON.
Petroleum hydrocarbonresins ...................... Yes ARZ, BAS, CFX, CXI, EKX, ENJ, GYR,
HPC, LI, NEV, (3), (3).
Phenolpolymers ..............................LL No ARZ.
Phenoxy (R) resin (other than for coating and
adhesives) .............coiiiiiiiiiiiian. No NEV, UCC.
See footnotes at end of table.
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Table 8-2—Continued '
P!;;stlcs and resin materials for which U.S. production and/or sales were reported, identified by manutacturer,
1991 .
Separate Manufacturers’ identification codes
Plastics and resin materials statistics!  (according to list in table 8-3)
Thermoplastic resins—Continued:
Polyamide resins: Yes
on-nylon type, polyamideresins ................. Yes ARSZQACOOUSI\II:I’XA EFH, GP, LII, S, SCP,
Nylon type, polyamide resins ..................... Yes ACS, AGI, BAS, BCM CTR, DGO, DUP,
GRGUI-IS% MON, NYL, PAS RSN, SCP,
Polybutylene typeresins .......................... No AMO, ENJ, SHC.
Polyester resins, saturated: Yes
Polybutylene terephthalate(PBT) ................. No BAS, GE, HCL.
Polyethylene terephthalate (PET) ................. Yes ACS DUPKEKT GE, GYR, HCL, IC|, TRY,
All other polyester resins, saturated ............... Yes ACS, AUS, BAS, CGY, CKC, CPV, DUP,
EKT, GLD, GRG, GYR, HCL, ICl, IMI,
MID, MNP, PPG, REL, SCN, USM.
Polyethylene and copolymers resins: Yes
Ethylene-vinyl acetate (EVA) resins ............... Yes ENJ, NSC, RCI, RSN, USI, WLK.
Other ethylene copolymerresins ................. Yes DO\;V EKX ENJ EVL HXL KTX, SQA,
Specific gravity 0.940 and below (LDPE)............. Yes DOW, DUP, EKX, ELP, ENJ, LYP, SM,
SOC, SOA, Ucc, USI, WLK.
Specific gravity 0.940 and below, linear (LLDPE) .... Yes DOW, ENJ, SM, SOC, UCC, USL.
Specific gravityover0.940 ....................... Yes DOW, ENJ. HCL, HIM, HKP, PAX, PLC,
Polypropylene polymer and copol i Y AI\%'TASI%CngCng EKX, ELP, ENJ,
olypropylene polymer al ymer resins ........ es
P HIM LYP MIL, PLC, SHC, SLT, US|,
Polyterpeneresins ................................ No ARZ.
Rosin modifications: Yes
Modified rosin (unesterified) ...................... Yes ARZ, CJO, HPC, WTH, WVA.
Modified rosinesters ............................ Yes ARZ, BAS, CKC. EW, FRP, GP GRV, HCL,
HPC, LIi, WTH, WV, WVA,
Rosin esters, unmodified ;Ester gums)............ Yes ARZ, CKC, FRP, HPC
&m”ﬁpm m:t-:tnyr (ABS) terpol Yes
onitrile ien ene ymer
PESING ... .itiiiiii i et iiiieiennannns. Yes DOW, GE, GRD, MON.
a-Methyl styrenepolymers ....................... No AIP, AMO, CKC, CPV, JNS.
Styrene-acrylommlecopolymerreslns (SAN) ....... vo DOW, ICl, MON. -
Polystyrene: 'es '
Expandable polystyrene beads ................. Yes ATR, BAS, DPI, HMN, TXS.
Rubber modified polystyrene ................... Yes Mg?_n Agl CSD, DOW, DPI, HMN,
Straight polystyrene .......................... Yes AEP, AMO, API, ATR, CSD, DLT, DOW,
%I:Is HMN, HPC, KTP, PLR, SM, SOC,
Styrene latexes: Yes
ene-butadiene latexes ..................... Yes DOW, GRD, GYR, PYI, RCI, UOC.
All other styrene Iatexes ....................... Yes ADC, CCS, FRS, GRD, SPO, UCC, UOC.
Other styrene Yes
Hﬁ‘styrene-acryl%nutglg .......... (Mﬁé) ..... No MON.
ethyl methacrylate: iene styrene
resins cryII ........ yl styr .............. :‘es SE)I;, KTX, RH.
ene-acrylonitrile-a-meth styrene ........... lo] R
sSt%ene—allyl alcohol copolymerresins ............ No HPC, MON.
Styrene-divinylbenzene copolymer resins ........ No EK, RH, TCC.
Styrene-maleic anhydride copolymer resins ...... No ATR, DIX, JNS, MON, PAS.
Styrene-maleic anhydride, glass filled ........... No MON.
Styrene-maleic anhydride-isobutanol terpolymer .. No MON.
St?'rene-methyl methacrylate copolymer resins ... No ADC, PLR, ZNC,
All other styrene copolymers ................... Yes AP, ATR, CKC, CPV, EW, FLH, GAF,
GE, GG, GYR, HPC, JNS, MON, PLC,
SCN, SGA, TCC, (3).
See footnotes at end of table.



Section 8

Table 8-2—Continued

Plastics and resin materials for which U.S. production and/or sales were reported, identified by manufacturer,
1991

Separate Manufacturers’ identification codes

Plastics and resin materials statistics'  (according to list in table 8-3)
Thermoplastic resins—Continued:
All other styrene type plastics materials ............ No FER, ICI.
Vinyl resins: Yes
olyvinyl acetateresins ......................... Yes AIP, CGL, DAN, FLH, FLN, GLD, GRD,

JOB, MNP, MON, PYI, RCI, SQA, NSC,
TCC, UCC, UOC, (3.

Polyvinyl alcoholresins ......................... No AIP, DUP.
Polyvinyl butyralresins .......................... No MON.
‘l;ol));lvinyl formagegn copol ....................... $o E\;CR(C)S BAENN'FLH FLN. GLD. KMP. NGJ
inyl acetate-a e ymers ................ (- , , A \ , ) ,
B;I’)% PRA, RCI, RH, SPC, SQA, UCC,
Polyvinyl chloride and copolymer resins: Yes
All other polyvinyl chloride copolymer resins . . ... . Yes BCP, BFG, KYS, UCC, VYN.
Polyvinyl chloride homopolymer resins .......... Yes BCP, BFG, CNT, FOR, GGC, GYR, HKP,
KYS, PLC, SHT, VST, VYN.
Polyvinylidine chloride resins:
Latex type polyvinylidene chioride resins . . ........ No BFG, DOW, GRD, UOC.
Solid type polyvinylidene chloride resins .. No DOW.
Allothervinylresins ............................ Yes DIX, EW, FLH, GLD, NCJ, RH, UCC.
All other thermoplastic resins, benzenoid ............ Yes BRD, FER, HCL, LII, NES, 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 be identified with the designated products.

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



Table 8-3

Synthetic Organic Chemicals, 1991

Plastics and resin materials: Directory of manutacturers, alphabetical by code, 1991.

Name of company

Conap, Inc.

Certainteed Corp.

H.B. Fuller Co. :

Cook Paint & Varnish Co..

Fina Oil & Chemical Co.

Custom Resins Div. of Bemis Co., Inc.

Chemical Exchange Industries, Inc.

CYRO Industries

Hickson Danchem Corp.

Dow Corning Corp.

Day-Glo Color Corp.

Dixie Chemical Co., Inc.

Deltech Corp.

Dennis Chemical Co.

Dow Chemical Co.

Dart Polymers, Inc., Sub of Dart
Container Corp.

Rohm Tech, Inc.

Dock Resins Corp.

Delta Resins & Refractories, Inc.

E. |. duPont de Nemours & Co., Inc.:
Automotive Product Dept.
Chemicals and Pigments Dept.
ED/IMG Dept.
Petrochemicals Dept.
Polymer Products Dept.

Dexter Corp., Automative Div.

Eastem Color & Chemical Co.

E. F. Houghton & Co.

Eastman Kodak Co.:
Tennessee Eastman Co. Div.
Texas Eastman Co. Div.

Rexene Products Company

Exxon Chemical Americas

Essential Industries, Inc.

Eval Company of America

Westinghouse Electric Corp., Electrical

Ferro Comp., Keil Chemical Div.

H. B. Fuller Co.

Frankin Intemational, Inc.

Handschy Industries, Inc., Ink &
Chemicals Div.

Formosa Plastics Corp.

Akzo Coatings, Inc.

Firestone Tire & Rubber Co., Firestone
Synthetic
Rubber & Latex Co. Div.

ISP Chemicals Corp.

General Electric Co.:
Electromaterials Div.
Specialty Chemical Group

Code Name of company

ACO..... Adco Chemical Co.

ACS ..... Allied Signal, Inc.
Engineered Materials Sector.
Engineered Plastic Div.

ACY ..... American Cyanamid Co.

ADC ..... Anderson Development Co.

AEP ..... Packaging Corp. of America

AES ..... Advanced Elastomer Systems, L.P.

AGl...... EMS-American Grilon, Inc.

AP ...... Air Products & Chemicals, Inc.

AKZ ..... Alzo Coating, Inc.

AMO .... Amoco Corp.

APH ..... Alpha Resins Corp.

APl ...... American Polymers, Inc.

AQU..... Aqualon Co.

ARO..... Arnco

ART ..... Aristech Chemical Corp.

ARZ ..... Arizona Chemical Co.

ASH ..... Ashiand Oil, Inc.

ATR ..... Atlantic Richfield Co., Arco Chemical Co.

AUS ..... Ausimont N.V.

AUX ..... Auralux Corp.

BAS ..... BASF Corp.

BCM..... Belding Heminway Co. -

BCP ..... " Borden Chemical & Plastics Delaware
Limited Partnership '

BFG ..... B. F. Goodrich Co.

BLC ..... Ranbar Technology, Inc.

BMC..... Brin-Mont Chemicals, Inc.

BME..... Allied Signal, Inc., Friction Materials Div.

BOR..... Borden, Inc., Packaging & Industrial

. Products Div.

BPT ..... Permuthane Coatings, Inc.

BRD..... Lonza, Inc.

BRU..... M. A. Bruder & Sons, Inc.

BSC..... Cascade Resins, Inc.

BTL ..... BTL Specialty Resin Corp.

CAS ..... CasChem, Inc.

CBD..... Neste Resins Corp.

CCsS..... Advanced Resins, Inc.

CFX ..... Chemtax, Inc.

CGL ..... Cargill, Inc.

CGY..... Ciba-Geigy Corp.

CHC..... Carpenter Chemical Co.

CHP ..... C. H. Patrick & Co., Inc.

o ..... C. J. Osbom Chemicals, Inc.

CKC..... Cook Composites and Polymers
Co.

CLU ..... CL Industries, Inc. ,

CMP..... Commercial Products Co., Inc.

CMS..... Cosmic Plastics, Inc.

See footnotes at end of table.
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Table 8-3—Continued
Plastics and resin materials: Directory of manufacturers, alphabetical by code, 1991

Code Name of company Code Name of company
GGC Georgia-Gulf Corp.,: MD ..... Dexter Corp., Dexter Specialty Coatings
PVC Compound Div. ML...... Milliken & Co., Milliken Chemical Div.
Plaquemine Div. MMM Minnesota Mining & Manufacturing Co,
GGl ..... Grow Group, Inc., Cello Corp. Div. MNP..... McWhorther, Inc.
GLD ..... Glidden Co. MON . Monsanto Co.
GP ...... Georgia-Pacific Corp.: MRT ..... Morton International inc., Morton
Resins, Inc. Chemical Div.
GRD..... W. R. Grace & Co., Organic Chemicals NCJ ..... National Casein of New Jersey
Div., NCP..... Niles Chemical Paint Co.
GRG P. D. George Co. NES ..... Ruetgers-Nease Chemical Co.
GRV..... Guardsman Products, Inc. NEV ..... Neville Chemical Co.
GYR..... Goodyear Tire & Rubber Co. NSC..... National Starch & Chemical Corp.
HCF ..... Cape Industries NTC ..... National Casein Co.
HCL ..... Hoechst Celanese Corp: NYL ..... Nylon Com. of America
Bayport Works OCF..... Owens-Corning Fiberglas Corp.
Fibers Industrial Div. OMC . Olin Cormp.
Sou-Tex Works PAS ..... ELF Atochem North America, Inc.
HER ..... Heresite Protective Coatings, Inc. PAX ..... Paxon Polymer Co., LP.
HM ..... Himont U.S.A,, Inc. PDI...... Phelps Dodge Industries, Inc., Phelps
HKP ..... Occidental Chemical Corp., Dodge Magnet Wire Co. Div.
Polymers and Plastics Group PEL ..... Pelron Corp.
HMN Huntsman Chemical Corp. PKL ..... Plaskolite, Inc.
HPC ..... Hercules, Inc. PLC ..... Phillips 66 Co.
HVG..... Ametek, Inc., Haveg Div. PLR ..... Novacor Chemicals, Inc.
HXL ..... Hexcel Comp., Hexcel Chemical Products PLS ..... Plastics Engineering Co.
Dexter Corp: PMC..... Plastics Manufacturing Co.
HYA ..... Aerospace Material Div. PPG..... PPG Industries, Inc.
HYC ..... Dexter Electronic Materials Div. PPL ..... Pioneer Plastics Corp.
ICI ...... ICI Americas: PRA..... Para-Chem Southem, Inc.
Film Group Div. PRC..... Products Research & Chemical Corp.
ICI Acrylic, Inc. PRT ..... Pratt & Lambert, Inc.
Resin Div. PSG..... PMC, Inc., PMC Specialites Group, Inc.
Rubicon, Inc. PSL ..... Plaslok Corp.
Specialty Chemical Div. PST ..... Perstorp Compounds, Inc.
M ... Insulating Materials, Inc. PYI...... Morton Intemational, Inc., Morton
INP...... Synair Corp. Chemical Div.
ov...... Akzo Resins & Vehicles QCP..... Quaker Chemical Cormp.
IPC...... Interplastic Com. QUN..... K. J. Quinn & Co., Inc.
IRI ...... Stuart-ironsides, Inc. RAS ..... Surface Coatings, Inc.
ISP ...... Indspec Chemical Corp. RCI...... Reichhold Chemicals, inc.
JNS ..... S.C. Johnson & Son, Inc. REL ..... Akzo Coatings, Inc.
JOB ..... Jones-Blair REZ ..... Rhone-Poulenc, Inc.
KMP ..... Kelly-Moore Paint Co., Inc. RH ...... Rohm & Haas Co.
KTP ..... Kama Corp. RSN ..... ELF Atochem North America, Polymers
KTX ..... Kaneka Texas Comp. Div.
KYS ..... Keysor Century Corp. RTC ..... Mount Vemon Mills, Inc.
LC ...... Lord Corp., Chemical Products Group RUO..... Ruco Polymer Com.
LiC...... Lilly Industrial, Inc. S........ Sandoz Chemicals Corp., Color and
L ..., Lawter intemational, Inc. Chemicals Div.
LYP ..... Lyondell Petrochemical Co. SAC ..... Southeastern Adhesives Co.
MCA..... Masonite Corp., Alpine Resin Div. SAR ..... Esschem, Inc.
See footnotes at end of table.
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Table 8-3—Continued o
Plastics and resin materials: Directory of manutacturers, alphabetical by code, 1991
Code Name of company Code Name of company
SCN..... Schenectady Chemicals, Inc. TCC ..... Sybron Chemicals, Inc.
SCP ..... Henkel Corp. TNA ..... Ethyl Com.
SHC ..... Shell Oil Co., Shell Chemical Co. TRY ..... Toray Plastics America, Inc.
SHT ..... Shintech, Inc. TXS ..... Scott Polymers, inc.
SHX ..... Sherex Chemical Co., Inc. ucc..... Union Carbide Corp., Industrial Chemical
SiIC...... BP Chemicals, Inc., Silmar Div. Div.
SIF ...... BP Chemicals, Inc., Filon Div. UNO..... United-Erie, Inc.
SKP ..... Shakespeare Co. Monofilament Div. uoc..... Union Oil Co. of California
:::? ----- 22:00' ‘;’:m 006")"@ usl...... Quantum Chemical Corp., US! Division
------ vay Foymer Lorp. USM..... Emhart Corp., Bostik Div.
SM...... M&%L?'éhcmpj: | Co. USP ..... U.S. Polymers, Inc.
~wnemical Lo.: USR..... Uniroyal, Chemical Co., Inc.
Chemical Products Div. UTF Uttraform Co
Petrochemicals Div. VST ..... Vista Chemical Co
Polystyrene Business Group VSV ... Valentine Sugars inc
SMO .... Smooth-On, Inc. w Vygen, knc ugars, Inc.
..... Chevron ., Chevron Chemi . P
Ssgg ..... Somhernmn,clz:c. Ghemical o WCL..... Wright Chemical Corp.
SPC ..... Insilco Corp., Sinclair Paint Co. Div. WIK..... Westiake Corp.
SPD ..... General Electric Co., Silicone Products WLM ...  Wellman, Inc.
Dept. WM ..... Inolex Chemical Co.
SPL ..... Spaulding Composites Co., Industrial WPG .... West Point-Pepperell, Inc.
Plastics Div. Grifftex Chemical Co., Sub.
SPO ..... Ameripol Synpol Co. Div. of Uniroyal WRD .... Weyerhaeuser Co.
Goodrich Tire Co. WTH .... Union Camp Corp., Chemical Div.
SPU ..... Spulock Adhesives, Inc. WVA..... Westvaco Corp.
SQA ..... Sequa Chemicals, Inc. WYK .... Wyckoff Chemical Co., Inc.
SRY ..... Synray Corp. YKK ..... YKK Corp.
SYT ..... Synthron, Inc. ZNC ..... Zeon Chemicals, Inc.

Source: Compiled 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 1991 are given in table
9-1. Data on production of rubber-processing
chemicals during 1987-91 are given in figure 9-1.

Production of rubber-processing chemicals as a
group in 1991 amounted to 155 million kilograms, or
14 percent less than the 179 million kilograms
produced in 1990. Sales of rubber-processing
chemicals in 1991 amounted to 114 million kilograms,
valued at $457 million, compared with 136 million
kilograms, valued at $458 million, in 1990.

The production of cyclic rubber-processing
chemicals in 1991 amounted to 140 million kilograms,
or 1 percent more than the 138 million kilograms
produced in 1990. Sales of cyclic rubber-processing
chemicals in 1991 totaled 99 million kilograms, valued
at $428 million, compared with 104 million kilograms,

Figure 9-1

Synthetic Organic Chemicals, 1991

valued at $413 million, in 1990. Of the total production
of cyclic rubber-processing chemicals in 1991,
antioxidants, antiozonants, and stabilizers accounted
for 61 percent, and accelerators, activators, and
vulcanizing agents for 37 percent. Production of
antioxidants, antiozonants, and stabilizers, which
amounted to 85 million kilograms in 1991, included 54
million kilograms of amino compounds and 31 million
kilograms of phenolic and phosphite compounds. Sales
of amino antioxidants, antiozonants, and stabilizers in
1991 amounted to 40 million kilograms, valued at $165
million; sales of phenolic and phosphite compounds
were 30 million kilograms, valued at $130 million.

Production of acyclic rubber-processing chemicals
in 1991 amounted to 15 million kilograms, or 63
percent less than the 40 million kilograms produced in
1990. Sales in 1991 totaled 14 million kilograms,
valued at $29 million, compared with 32 million
kilograms, valued at $44 million, in 1990.

Table 9-2 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
9-3.

Cynthia Trainor
202-205-3354

Rubber-processing ohemigals’: U.S. production, 1987-91
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Source: Compiled from data received in response to questionnaires of the U.S. International Trade Commission.
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Figure 9-1
Rubber-processing chemicals: U.S. production, 1987-91

Sales Average
Unit
Rubber-processing chemicals Production Quantity Value value!
1,000 1,000 1,000 Per
kilograms kilograms dollars kilogram
GrandTotal .............................. 154,596 113,813 457,337 $4.02
Cyclic
Total ... 139,796 99,434 427,997 4.30
Accelerators, activators, and vulcanizing :
agentstotal ................................ 51,030 25,441 103,641 4.07
Thiazole derivatives, total .................... 49,160 23,685 86,645 3.66
N-tert-Butyl-2-benzothiazolesulfenamide . . . . . 10,821 9,238 39,186 424
2,2'-Dithiobisfbenzothiazole] ............... 4,419 5,153 13,900 2.70
All other thiazole derivatives ............... 33,920 9,294 33,559 3.61
All other accelerators, activators, and
vulcanizing agents23 ... . ... ... ..., ... 1,870 1,756 16,996 9.68
Antioxidants, antiozonants, and stabilizers,
total ... 84,735 70,164 295,242 - 421
Amino compounds, total ..................... 54,085 39,753 165,350 4.16
Substituted p-phenylenediamines . ........... 33,946 23,950 112,758 4.7
All other amino compounds?® ................. .. 20,139 15,803 52,592 3.33
Phenolic and phosphite compounds, total5 . . . .. 30,650 30,411 129,892 4.27
Polyphenolics ............................ 2,653 - - -
All other phenolic and phosphite
compounds .............iiiniiiein..... 27,997 630,411 6129,892 64.27
All other cydlic rubber-processing chemicals? .. .. 4,031 3,829 29,114 7.60
Acyclic :
Total ... 14,800 14,379 29,340 2.04

! Calculated from unrounded figures.

2 Includes aldehyde-amine reaction products, dithiocarbamates, and other accelerators, activators, and

vulcanizing agents.

3 Data on dithiocarbamates included in 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.

5 Also includes other antioxidants, antiozonants, and stabilizers.
8 Includes sales quantity and value figures for polyphenoalics.

7 Includes blowing agents and other cyclic rubber-processing chemicals.
Source: Compiled from data received in response to questionnaires of the U.S. International Trade Commission.
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N,N'-Di-2-naphthyl-p-phenylenediamine ........

Table 9-2
Rubber-processing chemicals for which U.S. production and/or sales were reported, identified by
manufacturer, 1991 :
Separate Manufacturers’ Idonﬂm
Rubber-processing chemicals statistics!  (according to list in table 9-3)
Cyclic:
Accelerators, activators, and vulcanizing agents:
Aldehyde-amine reaction products: -
Heptaldehyde-aniline condensate ................. No USR.
Triethyltrimethylenetriamine ..................... No USR.
All other aldehyde-amine reaction products,
cyclic ... ..o No DUP.
Dithiocarbamic acid derivatives:
Dibenzyidithiocarbamic acid, sodiumsalt ......... No USR.
Dibenzyldithiocarbamic acid, zincsalt ............ No USR.
Al other dithiocarbamic acid derivatives, cyclic .... No VNC.
Guanidines:
Dicatechol borate, di-o-tolylguanidine salt . ........ No VNC, (3.
All other guanidines, cyclic . ..................... No VNC.
Thiazole derivatives:
N-tert-Butyl-2-benzothiazolesulfenamide . . .. . ... .. Yes BFG, MON, USR.
N-Cyclohexyi-2-benzothiazolesulfenamide . ....... No MON, USR.
2,2"-Dithiobis[benzothiazole] .................... Yes BFG, MON, USR.
2-Mercaptobenzothiazole ....................... No MON, USR.
2-Mercaptobenzothiazole, coppersalt ............ No ACY.
2-Mercaptobenzothiazole, zincsalt .............. No USR, (3).
N-Morpholinyl-2-benzothiazolyl disulfide . ......... No GYR.
N-Oxydiethylene-2-benzothiazolesulfenamide ... .. No BFG, USR.
Al other thiazole derivatives, cyclic .............. No BFG, (3).
All other cyclic accelerators, activators, and
vulcanizing agents:
Bis(morpholinothiocarbamoyl) disulfide ........... No ACY.
1,3-Dihydro-4(or 5)-meﬂ1yl-2H-benzlm|dazole-2-
thione ...........oiiiiiiii No VNC.
Dimethylammonium hydrogen isophthalate ....... No ®.
Di-N,N'-pentamethylenethiuram tetrasulfide ... .... No VNC.
4,4"-Dithiodimomholine ......................... No MON.
2-Mercaptotololuimidazole, zinc salt ... .. ........... No VNC.
m-Phenylenebismaleimide . ... .. e, No DUP.
" Al other accelerators, activators, and vulcanizing
" agents,Cyclic ...........iiiiiiiiiiiiiii... No DUP, USR, (3).
Antioxidants, antiozonants, and stabilizers :
Amino antioxidants, antiozonants, and stabilizers:
Aldehyde- and acetone-amine reaction products:
Diphenylamine-acetone aldehyde . . ............. No USR.
Diphenylamine-acetone condensate ........... No BFG, USR.
All othr aldehyde and acetone-amine reaction
products, cyclic ........................... No USR.
Substituted p-phenylenediamines:
Alkylaryl-p-phenylenediamines ................ No MON.
N,N'-Bis(1,4-dimethylpentyl)-p-
phenylenediamine ......................... No MON, UPM.
N,N'-Bis(1-ethyi-3-methyipentyl)-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-Dimethylibutyl)-N'-phenyl-p-
phenylenediamine ......................... No UPM, USR.
No BFG.

See footnotes at end of table.
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Section 9

Table 9-2—Continued =~ - »
Rubber-processing chemicals for which U.S. production and/or sales were reported, identified by
manufacturer, 1991
' ' Co Sepa Manufacturers’ identification codes
Rubber-processing chemicals statistics!  (according to list in table 9-3)
Cyclic-Continued
Antioxidants, antiozonants, and stabllizers -Continued
Amino antioxidants, antiozonants, and stabilizers
-Continued
Substituted p-phenylenediamines-Continued
N,N'"-Diphenyi-p-phenylenediamine ............ No BFG.
N-Isopropyi-N'-phenyl-p-phenylenediamine ..... No USR.
N-(1-Methylheptyl)-N'-phenyl-p-phenylenediamine No UPM.
N-(1-Methylipentyl)-N'-phenyl-p-phenylenediamine No USR. ,
All other p-Phenylenediamines, substituted .. ... No KPI, UPM, USR.
Other amines: o
p-Anilinophenol .................... ...l No BFG.
1,2-Dihydro-2,2,4-trimethylquinoline .. ............ No BFG, MON, USR.
Nonyldiphenylamine mixture (Mono-, di-, and tri-) .. No USR.
Octyldiphenylamine ............................ No BFG, USR.
Octyldiphenylamine, alkylated ................... No BFG.
p-(p-Toluenesulfonamido)diphenylamine ............ No USR.
Phenolic and phosphite antioxidants and stabilizers:
Phosphites:
Alkylaryl phosphites mixed ...................... No FER, GE.
Nonylphenyl phosphites, mixed .................. No GE, USR.
Polyphenolic phosphites, polyalkylated ........... No BFG, GE.
Triaryl phosphites ............................. No GE.
Polyphenolics (including bisphenols):
Bisphenol, hindered ............................ No 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.
2,2'-Methylenebis(6-tert-butyl-4-ethyiphenol) ...... No ACY.
All other phenolic antioxidants and stabilizers:
Phenol, alkylated .............................. No ACY, BFG, GYR, NEV.
Phenol, hindered .............................. No GYR, 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.
S-Phenyltetrazole .................................. No OMC.
p-Toluenesulfonylsemicarbazide ..................... No USR.
All other cyclic rubber-processing chemicals:
p-tert-Amyiphenol sulfide (Tackifier) ................. No PAS.
N-(Cyclohexyithio)phthalimide . ...................... No MON.
Diphenyl-4,4'-diphenylimethylenedicarbamate ......... No USR.
All other rubber-processing chemicals, cyclic . ......... No FER.
Acyclic:
Accelerators, activators, and vulcanizing agents:
Dithiocarbamic acid derivatives;
Dialkyldithiocarbamic acid derivative ............. No ®.
Dibutyidithiocarbamic acid, nickel salt ............ No USR, VNC.
Dibutyidithiocarbamic acid, sodiumsalt ........... No USR, VNC.
Dibutyldithiocarbamic acid, zincsalt .............. No VNC, (3).
See footnotes at end of table.
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Table 9-2—Continued
Rubber-processing chemicals for which U.S. production and/or sales were reported, identified by
manufacturer, 1991
Separate Manufacturers’ identification codes
Rubber-processing chemicals statistics!  (according to list in table 9-3)
Acyclic-Continued
Accelerators, activators, and vulcanizing agents-
Continued
Diethyldithiocarbamic acid, cadmium salt and
bis(diethylthiocarbamoyl)disulfide, mixture ...... No @.
Diethyldithiocarbamic acid, sodiumsalt ........... No ©).
Diethyldithiocarbamic acid, telluriumsalt . ......... No ®.
Diethyidithiocarbamic acid, zincsalt .............. No VNC, (3.
Dimethyldithiocarbamic acid, bismuth salt . ... ... . .. No ®.
Dimethyldithiocarbamic acid, coppersalt . ......... No ®.
Dimethyldithiocarbamic acid, lead salt ............ No ®.
Dimethyldithiocarbamic acid, seleniumsalt .. ... ... No ®.
Dimethyldithiocarbamic acid, zincsalt ............ No VNC.
Al other dithiocarbamic acid derivatives, acyclic ... No @®.
Thiurams:
Bis(dibutyithiocarbamoyl) disulfide ............... No ®.
Xanthates and sulfides:
Di-n-butylxantho disuffide ....................... No USR.
Zincisopropyl xanthate ......................... No VNC.
All other acydlic accelerators, activators, and
vulcanizing agents: ,
Al other accelerators, activators, and vulcanizing
agents,acyclic .................coiiiuninin... No DUP, (3).
Polymerization regulators:
n-Dodecylmercaptans ........................... No PLC.
tert-Nonyimercaptan............................. No PAS.
n-Octyimercaptan .....................ooovene. .. No PAS, PLC.
tert-Octyimercaptan ............................. No PLC.
All other polymerization regulators, acyclic .......... No PLC.
Shortstops:
Dimethyldithiocarbamic acid, potassium salt . ......... No USR.
Dimethyldithiocarbamic acid, sodiumsatlt ........... No ALC, USR, VCC, VNC.
All other acyclic rubber-processing chemicals:
Waxes and paraffinicproducts .................... No DUP.
Zinc laurate (Activator, physical property
improver, and processing auxiliary) .............. No USR.
Ali other rubber-processing chemicals, acyclic . ...... No ®.

1 Chemicals for which seperate 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 manutacturer did not consent to be identified with the designated products.

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



Section 9

Table 9-3

Rubber-processing chemicals; Directory of manutacturers, alphabetical by code, 1991

Code Name of company Code Name of company

ACY ........ American Cyanamid Co. KPI......... Kenrich Petrochemicals, Inc.

ALC ........ Alco Chemical Corp. ] MON ....... Monsanto Co.

BFG ........ B.F. Goodrich Co., B.F. Goodrich NEV ........ Neville Chemical Co.
Chemical Group OMC ....... Olin Com.

DUP........ E. 1. duPont de Nemours & Co., Inc. PAS ........ ELF Atochem North America, Inc.
Polymer Products Dept. PLC ........ Phillips 66 Co.

FER ........ Ferro Corp., Bedford Chemical Div. UPM........ UOP, Inc.

GE ......... General Electric Co., Speciality USR........ Uniroyal Chemical Co., Inc.
Chemical Group VvVCC........ Vinings Industries, Inc.

GYR........ Goodyear Tire & Rubber Co. VNC........ Vanderbilt Chemical Corp.

HXL ........ Hexcel Com., Hexcel Chemical
Products

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 or synthetic rubbers are high polymer
material exhibiting extensibility and elastic recovery.
The term “elastomers” as used in this report pertain to
substances, whether in bale, crumb, powder, latex, or
other crude form, which can be vulcanized or similarly
processed into materials which can be stretched to at
least twice their original length and which, 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 1991 are shown
in table 10-1.

In 1991, total U.S. production! of elastomers
amounted to 2,166 million kilograms, a decrease of 3.0
percent from that produced in 1990. The production of
elastomers has remained stable during the past 5 year
period; 1991 production showed an increase of 1.8
percent over 1987 production. Sales of elastomers also
decreased slightly in 1991 compared to 1990. The sales
volume decreased by 1.7 percent and sales value
decreased 4.7 percent.

! Polyurethane type elastomers have previously been included in
the section VIII “Plastics and Resin Materials.” The commission
reports urethane elastomers in section VIII, 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.

Figure 10-1
Elastomers: U.S. production, 1987-91

Billions
of kilograms

5
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Elastomers production was dominated by
styrene-butadiene rubber (SBR) in 1991; production
amounted to 902 million kilograms. Polybutadiene
rubber was produced in the next largest quantity,
amounting to 371 million kilograms. These two
rubbers are used primarily in the production of tires.
Other principle types of synthetic elastomers for which
US. production data were reported separately are
thermoplastic elastomers, production of which was 215
million kilograms in 1991; ethylene-propylene rubber,
production of which was 206 million kilograms in
1991; and butadiene-acrylonitrile rubber (NBR).
production of which was 73 million kilograms in 1991.

Sales of styrene-butadiene rubber by U.S.
producers in 1991 amounted to 603 million kilograms.
In 1991, sales of polybutadiene rubber amounted to
170 million kilograms, and those of ethylene-propylene
rubber to 194 million kilograms. Sales of
thermoplastic elastomers amounted to 176 million
kilograms and butadiene-acrylonitrile rubber amounted
to 75 million kilograms.

Table 10-2 lists the products reported in this
section and indicates the manufacture(s) of each by
col;:llee. 'Iolfgse codes are identified by company names in
table 10-3. :

Denby L. Misurelli
202-205-3362

N\
BN

-

1987 1988 1989

1990 1991

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

Table 10-1
Elastomers (synthetic rubber):! U.S. production and sales, 1991

Sales Average

Unit
Elastomers Production? Quantity2 Vvalue value®
1,000 1,000 1,000 Per
kilograms kilograms  dollars kilogram
Grandtotal ................................... 2,166,164 1,529,127 2,979,307 $1.95

Acrylictype elastomers ............................. 4,138 5,637 26,927 4.78
Butadiene-acrylonitrile type (nitrile) (NBR-type) ........ 72,979 74,892 163,721 2.19
Ethylene-propylene type (EP-type) ................... 206,045 193,659 394,272 2.04
Polybutadiene type (BR-type), total .................. 370,713 170,120 159,823 .94

Polybutadiene, emulsion-polymerized .............. 15,481 12,253 12912 1.05

Polybutadiene, solution-polymerized ............... 355,232 157,867 146,911 .93
Silicone (Q) type elastomers ........................ 59,993 38,455 357,927 9.31
Styrene-butadiene type (SBR)-type), total ............. 902,038 602,787 593,101 .98

Styrene-butadiene, drytype ....................... 763,542 464,090 418,066 .90

Styrene-butadiene-vinylpyridine ................... 7,800 5,336 14658 275

Styrene-butadiene, latex type and other ............ 130,696 133,361 160,377 1.20
Thermoplastic elastomers (such as styrene-block

copolymers, thermoplastic olefin elastomers,

thermoplastic polyurethane elastomers,

and copolyesters) ....................ooiinn..., 215,319 175,783 535243 3.04
Allotherelastomers®............................... 334,939 267,794 748293 2.79

1 The term “elastomers” is defined as substances in bale, crumb, powder, latex, and other crude forms which can
be vuicanized or similarly processed into materials that can be stretched at 68° F. to at least twice their original length
and, after having been stretched and the stress removed, will return with force to approximately their original length.

2 Includes oil content of oil-extended elastomers.

3 Calculated from unrounded figures.

4 Includes butyl, chlorosulfonated polyethylene, epichlorohydrin, fluoroelastomers, hydrogenated nitrile,
polychloroprene (neoprene) type, polyisoprene, 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 10-2

Synthetic Organic Chemicals, 1991

Elastomers for which U.S. production and/or sales were reported, identified by manufacturer, 1991

Separate Manufacturers’ identification codes
Elastomers statistics!  (according to list in table 10-3)
Cyclic
Epichlorohydrin elastomers (CO, ECO) tpye............ No ZNC.
Styrene-butadiene (Sor SBR)type ................. Yes
Styrene-butadiene,drytype ...................... Yes CPY, FRS, DYG, GYR, RCI, SPO.
Styrene-butadiene, latextype .................... No - BAS, BFG, GNT, GRD, GYR, MMM.
Styrene-butadiene-vinylpyridine .................. Yes BFG, FRS, GNT, GYR.
All other styrene-butadiene type elastomers,
other.........ooiiiiiiiiii i No ASY, LC.
Thermoplastic elastomers (such as styrene-block
copolymers, thermoplastic olefin elastomers,
thermoplastic polyurethanes elastomers, and
copolyester) ............. ... ... Yes AES, BAS, BFG, DOW, DUP, EEP, EPI,
: FRS, GEP, HCL, ROG, SHC.
All other cyclicelastomers ......................... No TNA.
Acyclic
Butadiene-acrylonitrile type (nitrile) (NBR-type) ........ Yes BFG, CPY, GYR, MMM, RCI, USR, ZNC.
Butyl (isobutylene-isoprene) type ................... No ENJ.
Chiorosulfonated polyethylene (CSM) type .. ......... No DUP.
Ethylene acrylic elastomer ......................... No DUP.
Ethylene-propylene (EP)type ...................... Yes CPY, DUP, ENJ, USR.
Fluoroelastomers (CFM, FKM, FFKM) type .......... No DUP, MMM.
Hydrogenated nitrile (HNBR) type .................. No ZNC.
Polyacrylic (ACM) type elastomers .................. No ACY, ZNC.
Polybutadiene acrylic acid acrylonitrile terpolymer
(PBAN) ...\ e No ASY.
Polybutadiene (BR)type ........................... Yes
Polybutadiene, emulsion-polymerized ............. Yes DYG, GNT, GYR, RCl, SPO.
Polybutadiene, solution-polymerized .............. Yes ASY, FRS, GYR, PLC.
Polychloroprene (Neoprene) (CR)type .............. No DUP, DKA.
Polyisoprene (IR)type ...............cccovvinn... No GYR.
Polysulfide (T) type elastomers ..................... No MRT.
Silicone (Q) type elastomers ....................... Yes DCC, MRT, SPD, SWS.

1 Chemicals for which seperate 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. Intemational Trade Commission.
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Section 10

Tabie 10-3
Elastomers (synthetic rubber): Directory of manufacturers, alphabetical by code, 1991
Code Name of company Code Name of company
ACY ...... American Cyanamid Co. GRD...... W. R. Grace & Co., Organic
AES ...... Advanced Elastomer Systems Chemicals Div.
ASY ...... American Synthetic Rubber Corp. Polymers & Chemical Div.
BAS ...... BASF Corp. GYR...... Goodyear Tire & Rubber Co.
BFG ...... B. F. Goodrich Co. HCL ...... Hoechst Celanese Corp.,
CPY ...... Cmo‘ymer Rubber & Chemical Corp Advanced Materials Gfoup
Dce...... Dow Coming Corp. LC....... Lord Corp., Chemical Products Group
DKA ...... Miles, Inc. MMM ... Minnesota Mining and
DOW ..... Dow Chemical Co. Manutacturing Co.
DUP...... E. I. duPont de Nemours & Co., Inc., MRT ... Morton International, Inc., Morton
Polymer Products Dept. Chemical Div
DYG...... Dynagen, Inc., Subsidary of PLC Phillios 66 Co ’
GeneralTre TRV e Wips "
EEP ...... Furon Co. :glG ...... :elchddcghemlcals. Inc.
. :ee  ROG ..... ogers Corp.
o e ng:gmn:,m::ﬁ% SHC...... Shell Oil Co., Shell Chemical Co.
Orthane Div. SPD...... General Electric Co., Silicone Products
FRS ...... Firestone Tire & Rubber Co., Firestone Dept.
Synthetic Rubber & Latex Co. Div. SPO...... Ameripol Synpol Co., Div. of Uniroyal
GE ....... General Electric Co., Speciality Goodrich Tire Co.
Chemical Group SWS ..... Wacker Silicones Corp.
GEP...... General Electric Co., TNA ...... Ethyl Corp
Plastics Div. USR...... Uniroyal Chemical Co., Inc.
GNT ...... Gencorp Polymers Products ZNC ...... Zeon Chemicals, Inc.

Note.—Complete names, telephone numbers, and addresses of the above reporting companies are listed in app A.
Source: Compiled 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 or improved properties not present in the original
material. Table 11-1 presents statistics on U.S.
production and sales of plasticizers in as great detail as
is possible without revealing the operations of
individual producers.

U.S. production of plasticizers totaled 828 million
kilograms in 1991, a decrease of 7.0 percent from the
891 million kilograms reported for 1990. The trend of
production of these products is shown in the graph in
figure 11-1. Sales of plasticizers totaled 810 million
kilograms, valued at $1,052 million in 1991, compared
with 827 million kilograms, valued at $967 million, in
1990.

Production of cyclic plasticizers in 1991, which
consisted chiefly of the esters of phthalic anhydride,
phosphoric acid, and trimellitic acid, amounted to 604

Figure 111
Plasticizers: U.S. production, 1987-91

Millions
of kilograms
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Synthetic Organic Chemicals, 1991

million kilograms, an decrease of 5.6 percent from the
640 million kilograms reported for 1990. Sales of
cyclic plasticizers in 1991 totaled 604 million
kilograms, valued at $708 million, compared with 644
million kilograms, valued at $665 million, in 1990.
The most important cyclic plasticizers were the dioctyl
pl;tghalm. with production of 123 million pounds, in
1991.

Production of acyclic plasticizers in 1991 totaled
224 million kilograms, a decrease of 10.7 percent from
the 251 million kilograms reported for 1990. Sales of
acyclic plasticizers totaled 205 million kilograms,
valved at $344 million in 1991, compared with 182
million kilograms, valued at $301 million, in 1990.
Epoxidized esters were the most important acyclic
plasticizers in 1991 with production of 62 million
kilograms.

Table 11-2 lists the products reported in this section
and indicates the manufacturer(s) of each by code.
'Hw;e codes are identified by company name in table

Jesse Lawrence Johnson
202-205-3351

1000

__

%

__

1987

1990 1991

Source: Compiled from data received in response to questionnaires of the U.S. International Trade Commission.
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Section 11

Table 11-1
Plasticizers: U.S. production and sales, 1991
Sales Average
Unit
Plasticizers Production? Quantity Value value?
1,000 1,000 1,000 Per
kilograms kilograms dollars kilogram

Grandtotal ..................................... 827,931 809,927 1,052,464 $1.30
Benzenoid® ................ ettt ettt 685,480 677,074 843,139 1.25
Nonbenzenoid .............................. ... ... 142,451 132,853 209,325 1.58
Cyclic '

Total ... 604,042 604,433 708,491 1.17
Phthalic anhydride esters, total ........................ 546,477 537,728 603,912 1.12

Dibutyl phthalates (including diisobutyl

phthalates) ................................... 8,506 6,450 7,945 1.23

Diisodecylphthalate ............................. 95,348 96,103 83,902 .87

Dioctylphthalates ............................ .. 122,510 125,206 115,518 92

All other phthalic anhydride esters ................. 320,113 309,969 396,547 1.28
Trimeliiticacidesters ................................. 15,731 24,400 43,333 1.78
Al other cyclic plasticizersS ......................... .. 41,834 42,305 61,246  1.45
Acyclic

Total ..o 223,889 205,494 343,973 1.67
Adipicacidesters,total ............................... 56,523 48,651 86,116 1.77

Di(2-ethylhexyl) adipate .......................... 24,343 23,159 30,036 1.30

Diisodecyladipate ............................... 987 1,074 1,768 1.65

All other adipicacidesters ........................ 31,193 24,418 54,312 2.22
Complex linear polyesters and polymeric plasticizers . . ... 42,013 30,178 65,665 2.18
Epoxidizedesters ................................... 62,383 66,687 75,445 1.13
Butyloleate ...................oooiiniii, 535 5§17 773 1.50
Sebacic acidesters,total ............................. 3,380 3,080 16,017 5.20

Dibutylsebacate ................................ 245 250 895 3.58

All other sebacicacidesters ...................... 3,135 2,830 15,122 5.34
Stearicacidesters ................................... 5,145 5,240 8,791 1.68
All other acydlic plasticizersS ....................... ... 53,910 51,141 91,166  1.78

! Includes data for compounds used principally (but not exclusively) as primary plasticizers. Does not include
clearly defined extenders or secondary plaslicugz'rs.
2 Calculated from unrounded figures.

An 3 Includes benzenoid products as defined in part 1, schedule 4, of the Tariff Schedules of the United States

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), 1991, results from a
con-sbinaﬁon of incorrect repo;ﬁng by some companies, er:;‘-of-year inventory adjustments, and rounding.

Includes data for cresyl diphenyl ph e, di enyl hate, diphenyl phosphate, tricresy!
phosphate, triphen te, a othgrSpcyhgtlc phmwc acicr ggg}s glycol dibemogta?es. toluenesulfonamides,
tetrahydroturfuryl oleate, and other cyclic plasticizers. ‘

§ Includes data for azelaic acid esters, citric and acetylcitric acid esters, myristic acid esters, pelargonic acid
esters, ricinoleic and acetyiricinoleic 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 11-2

Synthetic Organic Chemicals, 1991

Plasticizers for whlch U.S. production and/or sales were reported identified by manufacturer, 1991

Separate Manufacturers’ Idenﬁﬁcation codes
Plasticizers statistics!  (according to list in table 11-3)
Cyclic plasticizers Yes
N-n-Butyl benzenesulfonamide ..................... No UTC.
Diethylene glycol dibenzoate ....................... No KLM, VEL.
Dipropanediol dibenzoate (Dipropylene glycol '
dibenzoate) ..................oiciiiiiiiiiaLL, No KLM, VEL.
N-Ethyl-p-toluenesulfonamide ............ e No EPI, UTC.
Phosphoricacidesters: ........................... No
Isodecyl diphenyl phosphate ..................... No MON.
Tricresylphosphate ............................. No FMC.
Triphenylphosphate ............................ No FMC, MON.
Ali other phosphoricacid esters .................. No FMC, MON, SCP, SM.
Phthalic anhydride esters: ) Yes
Bis(2-ethylhexyl)terephthiate ............... e No EKT.
Butyl benzylphthalate . . ......................... No MON.
Butyloctylphthalates ........................... No ART.
Di(2-butoxyethyl) phthalate ...................... No ART.
Dibutyl phthalate (including diisobutyi ph1halate) .... Yes ART, EKT, NOD, UTC, WTH.
Dicyclohexyl phthalate .......................... No ute, .
Diethylene glycol phthalate ...................... No CMB.
Diethylisophthalate ......................c...... No ®.
Diethylphthalate ............................... No EKT, MRF.
Di-(heptyl, nonyl) phthiate, mlxed esters ........... No BAS, ENJ, SC.
Di-(heptyl, nonyl, undecyl) phthlate, mixed esters ... No BAS, SC.
Diisodecyl phthalate ............................ Yes ART, ENJ, HCC, MON, NOD, TEK.
Diisononyl phthalate ......... S No ART, BAS, ENJ, MRF, TEK.
Dimethyl isophthalate ......................... .- No UTC.
Dimethylphthalate . ............................. No EKT, MRF, UTC.
Di-(nonyl, decyl.undecyl) phthlate, mixed esters .... No BAS.
Dinonylphthalate ............................... No BAS, ENJ, SC, TEK
Diphenyiphthalate . ........................... .. No ART.
Di-tridecylphthalate ............................. No. ENJ, HCC, NOD, SM, TEK.
Diundecylphthalate . ............................ No ART, BAS, SC, TEK.
Hexyl n-decylphthalate ......................... No VST.
n-Octyl n-decyiphthalate ........................ No ART, VST.
Dioctyl phthalates: Yes
Di(2-ethylhexyl) phthalate . ..................... No ART, BAS, EKT, ENJ, NOD, TEK.
Diiso-octyl phthalate .......................... No " ENJ, HAL, HCC, NOD, TEK.
All other dioctyl phthalates ..................... No WTH.
Glycol phthalate esters: No
Butyl phthalyl butyl glycolate ................... No ®.
All other glycol phthalate esters ................ No HAL.
All other phthalic anhydride esters ................ Yes BAS, MON, NOD, SC, TEK, WTC.
Polyethylene glycol dibenzoate ..................... No VEL.
" Tetrahydrofurfuryloleate . .......................... No WTC.
Trimellitic acid esters: Yes
Tri(2-ethylhexyl) trimellitate ...................... No BAS, ENJ, TEK.
Tri-n-hexyitrimellitate ... ......................... No .
Triisodecyl trimellitate ........................... No ENJ, WM.
Triisononyl trimeliitate ........................... No ART, TEK.
Triiso-octyl trimellitate ........................... No NOD.
trimethyl trimeliitate ..................... ... No FER.
Trioctyl trimellitate .............................. No ART, EKT.
All other trimellitic acid esters .................... No ART, BAS, TEK, (), (3.
All other cyclic plasticizers ............. e Yes BOE, NEV, NOD, UTC.
See footnotes at end of table.
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Section 11

Table 11-2—Continued
Plasticizers for which U.S. production and/or sales were reported, identified by manufacturer, 1991
Separate Manufacturers’ identification codes
Plasticizers statistics'  (according to list in table 11-3)
Acyclic plasticizers: Yes
Adipic acid esters: : Yes
Butylene glycol adipate ........................ .. No HAL.
Di(2-(2-butoxyethoxy)ethyl) adipate ............... No HAL, MON.
Dibutoxyethyl adipate ........................ ... No HAL.
Di(2-ethylhexyl) adipate ......................... Yes ART, CAS, EKT, ENJ, HAL, MON, NOD,
TEK, WTH.
Di-n-hexyladipate ........................ ... ... No EKT, MON.
Diisobutyl adipate .............................. No HAL, WTC, (3).
Diisodecyl adipate ............................ .. Yes HAL, HCC, NOD.
Diisononyl adipate .............................. No ART, TEK.
Diiso-octyladipate .............................. No HAL, HCC, SM.
Diisopropyl adipate ............................. No WTH.
Dimethyl adipate .......................... ... .. No MRF.
Di-n-octyladipate................................ No WTH.
Di-tridecyl adipate .............................. No NOD, WM.
Ethylene glycol adipate .......................... No HAL.
Neopentyl glycol adipate ...................... .. No HAL.
All other adipicacid esters ....................... Yes ENJ, HAL, SCP, SM, WTC.
Azelaic acid esters: No
Di(2-ethylhexyl) azelate ......................... No HAL, SCP, TEK.
All other azelaic acid esters .................... .. No SCP.
Citric and acetyicitric acid esters: Yes
Tributyl acetylcitrate ............................ No UTC.
Tributylcitrate . .......................... .. ... No A.
Triethyl acetyicitrate .......................... .. No ®.
Triethylcitrate . ................................. No @.
All other citric and acetyicitric acid esters .......... No CCL, (3.
Complex linear polyesters and polymeric
plasticizers: Yes
Adipic acid type complex linear polyesters and .
polymeric plasticizers ................. ... . ... No CMB, HAL, SCP, TEK, WTC, WTH.
All other complex linear polyesters and polymeric
plasticizers ...................... . ... . . . ... No AQU, EKX, HPC, SBC, SCP, SM, TEK,
VND, WM, WTC.
Epoxidized esters: .............................. .. Yes
Epoxidized linseedoils ..................... ... .. No PAS, UCC, WTC.
Epoxidized pentaerythritol tetraphthalate . . ......... No UCC.
Epoxidized soyaoils ............................ No FER, FMB, PAS, TEK, UCC, WTC.
2-Ethylhexyl epoxytallates ..................... .. No UCC, WTC,
All other epoxidized esters ..................... .. No PAS, UCC.
Glyceryl tripropionate .......................... . No EKT.
Glutaric acid esters: No
Neopentyl glycol glutarate .................... . .. No HAL.
All other glutaricacidesters ................. ... .. No HAL.
Lauric acid esters: No
All other lauricacidesters ....................... No HAL.
Myristic acid esters: No
Isopropyl myristate ....................... ... . .. No CAS, WM, WTH.
All other myristicacidesters ..................... No CAS, WTH.
Octandic aciud esters; No
2-Butoxyethyloleate ...................... ... . .. No HAL.
Oleic acid esters: Yes
Butyloleate .................................... No CHL, SCP, WTC, WTH.
Decyloleate ................................. .. No SBC, VND.
Glyceryl trioleate (Triolein) ..................... .. No SCP, WTC.
See footnotes at end of table.
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Table 11-2—Continued
Plasticizers for which U.S. production and/or sales were reported, identified by manufacturer, 1991
Separate Manufacturers’ identification codes
Plasticizers - statistics'  (according to list in table 11-3)
Acyclic plasticizers-Continued Yes
Oleic acid esters-Continued ' Yes
Isobutyioleate .............................. ... No SBC.
Methyloleate .................................. No SCP, WTC.
Oleyloleate ........................ . No SBC.
Proply oleates: No
n-Propyloleate ................................. No SCP.
Aliotheroleicacidesters ........................ No SCP.
Palmitic acid esters: No
n-Butylpalmitate ............................... No EKT.
2-Ethylhexylpaimitate ........................... No CAS, VND, WM, WTH,
Isobutylpalmitate . .............................. No WTH.
Isopropylpalmitate .......................... .. No CAS, WM, WTH.
All other palmiticacid esters ..................... No SBC.
Pelargonic acid esters:
Glycol pelargonate ............................. No SCP.
Isodecyl pelargonate ............................ No SCP.
All other pelargonic acid esters ................... No SBC, SM, WM.
Phosphoric acid esters: No
Tri(2-butoxyethyl) phosphate ..................... No FMC, MON, RDA.
Tributyl phosphate .............................. No FMC.
Triethylphosphate ........................... ... No EKT.
Trioctylphosphate .......................... ... No FMC, RDA.
Ricinoleic and acetylricinoleic acid esters: No
n-Butyl acetylricinoleate ......................... No CAS.
Butyl ricinoleate ............................ " No CAS.
Glyceryl monoricinoleate ........................ No CAS.
Glyceryl tri(acetyiricinoleate) ..................... No CAS.
Methyi ricinoleate . ............. e, No CAS, SCP.
Propylene glycol monoricinoleate ................. No CAS.
Al other ricinoleic and acetyiricinoleic acid
esters............. et i e e eeaeenen, No CAS.
Sebacic acid esters: Yes
Dibutoxyethyl sebacate .......................... No HAL.
Dibutyl sebacate ............................. .. Yes HAL, MRF, g
Di(2-ethylhexyl) sebacate ........................ No HAL, TEK,
Diisopropyl sebacate ............................ No SBC, (3).
Dimethyl sebacate .............................. No A. O.
Propylene glycol sebacate ....................... No HAL.
All other sebacicacidester ...................... Yes
Stearic acid esters: No
n-Butylstearate ................................ No CHL, SCP, WM, WTC, WTH.
2-Ethylhexyi stearate ........................ ... No CAS, HCL, wM.
Glyceryl triacetyl stearate ........................ No CAS.
Hexadecylstearate ............................. No HCL.
Isobutyl stearate ............................... No SCP, WTC, WTH
Isopropyl stearate .............................. No CAS, WM.
Myristyl stearate .............................. .. No VND.
Tridecyl stearate ............................. .. No WM.
All other stearicacid esters .................... .. No CMB, SBC, SM, VND, WM
See footnotes at end of table.
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Section 11

Table 11-2—Continued . »
Pla'sticlzgrs for which U.S. production and/or sales were reported, identified by manufactyrer, 1991

Separate Manufacturers’ identification codes

Plasticizers statistics'  (according to list in table 11-3)
Acyclic plasticizers-Continued Yes

Stearic acid esters-Continued No

Sucrose acetateisobutyrate ....................... No EKT.

Tetraethylene glycol di(2-ethylhexanoate) ............. No HAL, UCC, WM.

Triethylene glycol di(caprylate-caprate) .............. No HAL.

Triethylene glycol di(2-ethylbutyrate) ................ No HAL.

Triethylene glycol di(2-ethylhexanoate) . ............. No EKT, HAL

2,2,4-Trimethyl-1,3-pentanediol diisobutyrate . ........ No EKX.

All other acyclic plasticizers ........................ Yes HCL, VND, WM.

1 Chemicals for which separate statistics are r ed 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 manutfacturer did not consent to be identified with the designated products.
Source: Compiled from data received in response to questionnaires of the U.S. Intemnational Trade Commission.
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Plasticizers: Directory of manufacturers, alphabetical by code, 1991

Code Name of company Code Name of company
AQU...... Aqualon Co. HPC...... Hercules, Inc.
ART ...... Aristech Chemical Comp. KM ...... Kalama Chemical, Inc.
BAS ...... BASF Comp. MON ..... Monsanto Co.
BOE...... Boehme Filatex, Inc. MRF...... Morflex, Inc.
CAS ...... CasChem, Inc. NEV ...... Neville Chemical Co.
CCL ...... Catawba-Charlab, inc. NOD...... Huls America, Inc.
CHL ...... Chemol Co. PAS ...... ELF Atochem North America, Inc.
CMB...... Cambridge Industries Co. RDA...... Rhone-Poulenc, Inc.
EK ....... Eastman Kodak Co.: SBC...... Scher Chemicals, Inc.
EKT ...... Tennessee Eastman Co. Div. SC ....... Sterling Chemical, Inc.
EKX ...... Texas Eastman Co. Div. SCP ...... Henkel Comp.
ENJ ...... Exxon Chemical Americas SM....... Mobil Oil Corp. Chemical Products Div.
EPI....... Eagle Picher Industries, Inc. TEK ...... Teknor Apex Co.
FER ...... Ferro Corp.: ucc...... Union Carbide Corp., Industrial
Bedford Chemical Div. Chemicals Div.
Grant Chemical Div. utc ....... Unitex Chemical Corp.
FMB ...... FMC Cormp., Chemical Products Group VEL ...... Vesicol Chemical Corp.
FMC...... FMC Com., Nitro Div. VND...... ISP-Van Dyk, Inc.
HAL ...... C. P. Hall Co. VST ...... Vista Chemical Co.
HCC...... Hatco Chemical Corp. WM ...... Inolex Chemical Co.
HCL ...... Hoechst Celanese Corp., Sou-Tex WTC ..... Witco Cormp.
Works WTH ..... Union Camp Corp., Chemical Div.

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 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 12-1) 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 the production of surface-active agents during
1987-91 are shown in figure 12-1.

Total U.S. production of surface-active agents in
1991 amounted to 3,379 million kilograms, or 11
percent less than the 3,795 million kilograms reported
for 1990. Sales of bulk surface-active agents in 1991
amounted to 2,028 million kilograms, valued at $2,257
million, compared with sales in 1990 of 1,930 million
kilograms, valued at $2,193 million. In terms of

Synthetic Organic Chemicals, 1991
cllgggtity. sales in 1991 were 5 percent greater than in

Production of anionic surface-active agents in 1991
amounted to 2,223 million kilograms, or 66 percent of
the total surfactant output reported for 1991. Sales of
anionics in 1991 amounted to 1,064 million kilograms,
valued at $779 million.

Production of cationic surface-active agents in
1991 amounted to 300 million kilograms, 13 percent
less than the 343 million kilograms reported in 1990.
Production of nonionic surface-active agents amounted
to 842 million kilograms in 1991, 0.4 percent less than
the 845 million kilograms reported in 1990. Sales of
cationic surface-active agents in 1991 decreased by 2
percent in terms of quantity, but increased by 1 percent
in terms of value when compared with sales as reported
in 1990. Sales of nonionics in 1991 increased by 3
percent in terms of quantity, but decreased by about 2
percent in terms of value when compared with sales as
reported in 1990.

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 12-2 lists the products reported in this
section and indicates the manufacturer(s) of each by
co&:.ilz'hgsecodesmidenﬁﬂedbycompanyname in
ta -3.

Eric Land
202-205-3349
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Synthetic Organic Chemicals, 1991

Table 12-1
Surface-active agents: U.S. production and sales, 1991
Sales? Average
Unit
Surface-active agents Production! Quantity Value value3
1,000 1,000 1,000 Per
kilograms kilograms dollars kilogram
Grand total 3,379,162 2,027,823 2,257,046 $1.11
Amphoteric
Total ..o 14,633 12,125 31,375 2.59
(Carboxymethyi)[3-(coconut oil amido)propyi]
dimethylammonium hydroxide, inner salt . ........... 4,421 3,078 8056 262
(Mixed alkyl) sulfobetaine ............................ 284 260 722 278
All other amphoteric surface active agents ............. 9,928 8,787 22597 257
Anionic
Total ... 2,223,007 1,064,222 - 779,180 .73
Carboxylic acids (and salts thereof), total .............. 755,420 235,974 153,148 .65
Amine salts of fatty, rosin, and tall oil acids, .......... 3.257 2,872 4698 1.64
Carboxylic acids having amide, ester, or ether linkages 7.244 6,960 14,104 203
Coconut oil acids, potassiumsalt ................... 1,755 229 2,404 10.50
Coconut oil acids, sodiumsalt ...................... 78,895 4,350 4,250 .98
Oleic acid, sodiumsalt ............................ 96 58 98 1.68
Tall oil acids, potassiumsalt........................ 5,073 1,385 691 .50
Tallow acids, sodiumsalt .......................... 260,223 17,187 10,235 .60
All other carboxylic acids (and salts thereof) ........... 398,877 202,933 116,668 .57
Phosphoric and polyphosphoric acid esters (and salts
thereof),total .................. ... ...l 32,350 28,138 54495 1.94
Decyl alcohol, ethoxylated and phosphated ........ 274 229 585 255
Decyl and octyl phosphate ....................... 1,027 999 1,494 1.49
Dinonyiphenol, ethoxylated and phosphated ....... 490 467 1,027 2.20
2-Ethylhexanol, ethoxylated and phosphated ....... 1,194 1,219 1,483 1.22
2-Ethylhexyl phosphate ......................... 350 295 531 1.80
Hexylphosphate ............................... 408 321 604 1.88
Mixed alkyl phosphate .......................... 740 585 2338 3.99
Mixed linear alcohols, ethoxylated and
phosphated ...................ccoviiinn..L. 2,556 2,284 5,464 2.39
Nonylphenol, ethoxylated and phosphated . ........ 3,976 . 3,589 8695 2.42
9-Octadecenyl! alcohol, ethoxylated and phosphated 658 7M1 2373 3.34
Phenol, ethoxylated and phosphated .............. 659 645 1,381 2.14
Tridecy! alcohol, ethoxylated and phosphated ... ... 5,366 () () 4
All other phosphoric and polyphosphoric acid esters
(and salts ther_eof) ............................ 14,652 16,794 28,520 1.70
Sulfonic acids (and salts thereof), total ................ 1,000,655 655,230 341682 0.52
Dodecylbenzenesulfonicacid ...................... 157,205 105,201 83,361 $.79
Dodecylbenzenesulfonic acid, calciumsalt ........... 2,431 1,743 5476 3.14
Dodecylbenzenesulfonic acid, isopropylamine salt . ... 4,258 3,937 6,073 1.54
Dodecylbenzenesulfonic acid, potassiumsalt . .. ...... 18 *4 “ )
Docecylbenzenesulfonic acid, sodiumsalt ........... 216,334 24,997 40638 1.63
Dodecylbenzenesulfonic acid, triethanolamine salt . . .. 1,548 1,531 2,715 1.77
Ligninsulfonic acid, calciumsalt .................... 292,780 283,561 31,607 1
Ligninsulfonic acid, sodiumsalt ..................... 87,816 87,140 29,982 .34
Tridecylbenzenesulfonic acid, sodiumsalt ........... 11,738 709 1,167 1.65
Xylenesulfonic acid, sodiumsalt .................... 34,076 29,973 21,888 .73
All other sulfonic acids (and salts thereof) . ........... 192,451 116,438 118,775 1.02
See footnotes at end of table.
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Section 12

Table 12-1—Continued
Surface-active agents: U.S. production and sales, 1991
Sales? Average
Unit
Surface-active agents Production? Quantity Value valued
1,000 1,000 1,000 Per
kilograms kilograms dollars kilogram
Anionic—Continued
Sulfuric acid esters (and salts thereof), totalS ........... 415,629 125,936 195,346 1.55
Butyl oleate, sulfated, sodiumsalt .................. 261 247 346 1.40
Castor oil, sulfated, sodiumsalt .................... 2,199 1,744 2,446 1.40
Dodecyl alcohol, ethoxylated and sulfated,
ammoniumsalt................................. 550 395 1,415 3.58
Dodecyl alcohol, ethoxylated and sulfated,
sodiumsalt ................ ... ... ..., 7,578 6,795 19,417 2.86
Dodecyl sulfate, ammoniumsalt .................... 8,724 5,861 12,813 2.19
Dodecyl sulfate, magnesiumsalt ................... 49 50 278 5.60
Dodecyl sulfate, sodiumsalt ....................... 12,659 12,004 33,930 2.83
Dodecyl sulfate, triethanolamine salt ................ 1,805 1,083 3,580 3.30
2-Ethylhexyl sulfate sodiumsalt .................... 1,746 1,733 3476 201
Mixed linear alcohols, ethoxylated and sulfated,
sodiumsalt ............ ... ..., 65,966 4 4 “4
Octyl sulfate, sodiumsalt .......................... 217 199 661 3.32
Tall oil, sulfated, sodiumsalt ....................... 548 516 559 1.08
Tallow, sulfated, sodiumsalt ....................... 303 228 199 .87
Al other sulfuric acid esters (and salts thereof) . ...... 313,024 95,081 116,226 1.22
All other anionic surface activeagents ................ 18,953 18,944 34,509 1.82
Cationic
Total ... e 299,908 186,928 400,744 2.14
Amines and amine oxides, total ...................... 181,231 88,994 178,251 2.1
N.N-Bis(2-hydroxyethyl)(tallow alkyl)amine,
ethoxylated .................................... - 1,614 3,399 2.1
(Coconut oil alkyl) amine .......................... - 535 1,358 2.54
(Coconut oil alkyl)amine, ethoxylated ................ 1,684 1,37 2,539 1.85
N,N-Dimethylhexadecylamine ...................... 1,286 527 1,494 2.84
N,N-Dimethyloctadecylamine ...................... 2,217 2,131 5,412 2.54
(Hydrogenated tallow alkyl)amine ................... 3,296 1,536 2,163 $1.41
1-(2-Hydroxyethyl)-2-nonyl-2-imidazoline ............ 443 323 1,095 3.39
1-(2-Hydroxyethyl)-2-nor(tall oil alkyl)-2-
imidazoline .....................coieiiian..L. 768 320 2,407 7.52
N-Methyibis(coconut oil alkyl)amine ................. 4 168 236 1.40
Mixed alkyl)amine ................................ 2,341 2,244 3,473 1.55
(Mixed alkyl)amine, ethoxylated .................... 687 463 1,606 3.48
(9-Octadecenylamine ............................. 2,909 1,732 3,223 1.86
(9-Octadecenyl)amine, ethoxylated ................. 1,412 1,227 2,300 1.88
Octadecylamine ..................ccooeeeeeunnnn... “ 473 1,241 2.62
(Soybean oil alkyl)amine, ethoxylated ............... 895 880 2,730 3.10
(Tallow alkyl)amine, ethoxylated .................... 1,961 1,36 3,604 2.64
N-(Tallow alkyl) trimethylene diamine, ethoxylated . ... 1,802 1,214 1,669 1.37
All other amines and amines oxides ................. 159,530 70,869 138,302 1.95
Quaternary ammonium saltstotal ..................... 114,284 97,169 219,984 2.26
Benzyl(coconut oil alkyl)dimethylammonium
chloride ................o i, 818 796 1,734 2.18
Benzyidimethyl(mixed alkylJammonium chioride ...... 6,312 4,519 17,544 3.88
Benzyldimethyl octadecyl ammonium chioride . . ...... 366 2n 1,391 5.14

See footnotes at end of table.
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Table 12-1—Continued
Surface-active agents: U.S. production and sales, 1991
Sales? Average
Unit
Surface-active agents Production! Quantity Value value®
1,000 1,000 1,000 Per
kilograms kilograms dollars kilogram
Cationic-Continued
Quaternary ammonium salts-Continued
Benzyl(hydrogenated tallow alkyl)dimethylammonium
chloride ............c i, 1,454 770 1,693 2.20
Bis(coconut oil alkyl)dimethylammonium chioride ... .. 1,805 1,572 4,186 2.66
Bis(hydrogenated tallow alkyl)dimethylammonium
chloride ........c.cviiiiiiiiiiiiiii it 38,043 34,692 55,136  1.59
Hexadecyltrimethylammonium chloride .............. 806 5§32 2337 439
Trimethyl(tallow alkyl)ammonium chioride . ............ 1,093 1,045 2,981 2.85
All other quaternary ammoniumsalts ............... 63,587 §2,972 132,982 2.51
All other cationic surface-activeagents ................ 4,393 765 2509 328
Nonionic
Total ..o e e 841,614 764,548 1,045,747 1.37
Carboxylic acid amides, total ......................... 53,646 44,489 70,590 1.59
Coconut oil acids, diethanolamine condensate,
amineacidratio=2/1 ........................... 1,398 1,416 2,385 1.94
Coconut oil acids, diethanolamine condensate,
amineacidratio=1/1 ........................... 11,279 11,313 14907 1.32
Lauric acid, diethanolamine condensate,
amineacidratio=1/1 .................ccoviunnn. 6,621 6,667 7,940 1.19
Lauric and myristic acids, diethanolamine
condensate, amineacidratio=1/1................ 670 872 1,985 $2.28
Oleic acid, diethanolamine condensate, _
amineacidrato=2/1 ........................... 73 85 189 2.21
Oleic acid, diethanolamine condensate,
amineacidratio=1/1 ........................... 111 63 182 2.88
Soybean oil acids, diethanolamine condensate,
amineacidratio=1/1 ........................... - 1,069 2,115 1.98
Stearic acid, diethanolamine condensate
amineacidratio=1/1 ........................... 327 323 5§54 1.72
Tall oil acids diethanolamine condensate
amineacidratio=2/1 ........................... 548 “4 4 “
Tall oil acids diethanolamine condensate
amineacidratio=1/1 ............ccoevivvinnnn.. 73 4 () ()
Tallow acids, diethanolamine condensate,
amineacidratio=2/1 ....................c0une. 122 74 160 2.16
All other carboxylicacidamides .................... 32,424 22,607 40,173 1.78
Carboxylic acid esters, total .......................... 155,949 119,417 226,239 1.89
Anhydrosorbitol monolaurate ....................... 3,590 2,627 5215 1.99
Anhydrosorbitol mono-oleate ....................... 5,056 2,705 4,787 1.77
Anhydrosorbitol monostearate . ..................... 8,553 7,063 11,437 1.62
Castoroil, ethoxylated ............................ 12,371 10,095 16,290 1.61
Diethylene glycol mono-oleate ..................... 405 469 832 1.77
Ethoxylated anhydrosorbitol monolaurate ............ 3,337 2,968 7626 2.57
Ethoxylated anhydrosorbitol mono-oleate ............ 4,302 4,225 8,750 2.07
Ethoxylated anhydrosorbitol monostearate ... ......... 4,480 4,442 9656 2.17
Ethoxylated anhydrosorbitol tristearate .............. 298 252 598 237
Ethoxylated sorbitol monostearate .................. 88 85 201 2.37
Ethylene glycol distearate ......................... 1,849 1,954 3235 1.66
Ethylene glycol monostearate ...................... 1,896 2,009 3,685 1.83
Glycerol diester of lard acids ....................... 453 4 “4 “
See footnotes at end of table.
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Table 12-1—Continued

Surface-active agents: U.S. production and sales, 1991

A

Sales?

Average
Unit
Surface-active agents Production! Quantity Value value®
1,000 1,000 1,000 Per
kilograms kilograms dollars kilogram
Nonionic-Continued
Carboxylic acid esters-Continued
Glycerol mono-oleate ............................. 4,454 4,305 7,257 1.69
Clycerol monostearate ............................ 4,392 3,868 7,368 1.91
Hydrogenated castor oil, ethoxylated ................ 1,414 1,249 2,017 1.62
Lanolin, ethoxylated .............................. 505 400 946 2.36
Polyethylene glycol diester of tall oil acids . . ... . ....... 3,884 “4 4 “
Polyethylene glycol dilaurate ....................... 823 758 1,168 1.54
Polyethylene glycol dioleate . ....................... 1,662 659 1,304 1.98
Polyethylene glycol distearate ...................... 910 856 2,764 3.23
Polyethylene glycol monolaurate ................... 3,786 3,584 5,560 1.55
Polyethylene glycol mono-oleate ................... 2,383 1,956 3,067 1.57
Polyethylene glycol monopalmitate ................. 111 4 4 *
Polyethylene glycol monopelargonate ............... 1,855 4 4 4
Polyethylene glycol monostearate .................. 3,113 3,039 5278 1.74
Polyethylene glycol sesquiester of tall oil acids ....... V) 473 1,103 233
Polyglycerol mono-oleate .......................... 330 304 945 3N
Tall oil acids, ethoxylated .......................... 391 350 804 2.30
All other carboxylicacid esters ....................... 79,258 58,722 114,346 1.95
Ethers,total ............ ... . 622,562 594,684 735,787 1.24
Decyl alcohol, ethoxylated ......................... 3, 3,579 6,009 1.68
Dinonyiphenol, ethoxylated ........................ 1,705 1,402 2,768 1.97
Dodecyl alcohol, ethoxylated ................... S 1,146 961 2,379 2.48
Dodecylphenol, ethoxylated ........................ 2,700 2,753 5,385 1.96
Hexadecyl alcohol, ethoxylated ..................... 668 “4 4 4
Isodecyl alcohol, ethoxylated ....................... 1,385 1,215 1,471 1.21
Mixed alcohols, ethoxylated ........................ 821 732 809 1.1
(Mixed alkyl)phenol-formaidehyde, alkoxylated . ...... 9,112 4 4 “
Mixed linear alcohols, ethoxylated .................. 313,982 307,589 306,774 1.00
Mixed linear alcohols, ethoxylated and
propoxylated ...................... ... ... ... : 13,597 12,043 20,081 1.67
Nonyiphenol, ethoxylated .......................... 178,422 176,105 195,210 1.1
Nonyiphenol, ethoxylated and propoxylated . ......... 1,246 1,318 3,132 2.38
Nonyiphenol-formaldehyde, alkoxylated ............. 2,127 - - -
9-Octadecenyl alcohol, ethoxylated ................. 1,484 1,431 1,872 1.31
Octadecyl alcohol ethoxylated ...................... 1,209 1,210 3,431 2.83
Oleyl alcohol, ethoxylated ......................... 728 701 1,973 2.82
Phenol, ethoxylated . .............................. 380 4 ) “4
Poly(mixed ethylene, propylene) glycol .............. 4,312 1,829 3880 212
Tridecyl alcohol, ethoxylated .......... P 3,775 3,048 4,741 1.56
Trimethylol propane, alkoxylated .................... 1,433 1,433 3266 228
All other ether ethers and thioethers ................. 78,529 77,335 172,606 2.23
All other nonionic surface-active agents ............... 9,457 5,958 13,131 2.20

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

5 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 12-2
Surface-active agents for which U.S. producﬂon and/or sales were reported identified by manufacturer, 1991

_ . Separate Manufacturers’ identification codes
Surface-active agents o o statisﬁcs‘ (according to list in table 12-3)

Amphoteric surface-active agents:
1 1-B|s(carboxymethyl)‘z-undecyl-2-|m|dazollmum
hydroxide, disodiumsalt ........................ ... No PCI.
1-Carboxyethyl-1-(2-hydroxyethyl)-2-heptyl-2-
mdazohmum hydroxide, sodium derivative, sodium

............................................. No RDA.

N- [2 (Carboxymethylammo)ethyl] -N-(2-hydroxyethyl)- _

coconut oil amide, sodiumsalt ..................... No ETC.
Carboxymethyl-3-cocoamidopropyl dimethyl ammonium

chioride, sodiumsalt ..................... ... No ENJ.
(Carboxymethyl)[s (coconut oil amido)propyl]-

dimethylammonium hydroxide, innersalt............. Yes BFw-i-PP(% RDA, SBC, SCP, SHX, WM,
(Carboxymethyl)dodecyidimethylammonium hydroxide,

innersalt ...t e No RDA.

1 Carboxymetl'iyl-z-heptadecyl -1-(2-hydroxyethyl)-2-
|m:dazohmum hydroxide, sodium derivative, sodium N RDA
............................................. o .
1-Carboxymethyl-1-(2-hydroxyethyl)-2-heptyi-2-
imidazoliniumhydroxide, sodium derivative, sodium : ‘
SAl ..., No' RDA.
1-Carboxymethyl-1-(2- hydroxyetl'\yl)-2-nonyl-2-
|m|dazohmum hydroxide, sodium derivative, sodium

............................................. "No RDA.
-Carboxymethyl -1-(2-hydroxyethyl)-2-undecyl-2- -
lmndazollmum hydroxide, sodium denvatlve. sodium No ROA
-Carboxymethyl -1-(2- hydroxyethyl)-z undecyl-2-
mdazohmumhydroxnde. sodium derivative, sodium N ‘ RDA
....................... R L I .
Coooamadoamphog cinate ......... e eereeas co ~ MOA.
N-Cocoamido-propyl-N,N-dimethylamine oxide .. .. ' MOA.
3-Cocoamidopropyl-2- hydroxy-3-su|fopropyld|methyl B
ammonium hydroxide, innersalt ................... . No SHX.
Cocoamphocarboxyglycinate . ..................... ...No MOA.
Cocoamphocarboxypropionate ....................... No ' MOA.
Cocoamphopropionate ............cccovuviivieinennn. No - MOA.
3-{(Coconut oil alkyl)amdoethylene-(z-hydroxyethyl) '
aminojpropionicacid ...............ooiiiiiiinn No RDA.
N,N-di(hydroxyethyl)-n-carboxymethyl tallow ammonium ,
quatinnersalt ..., No SHX.
N,N-Dihydroxyethyl tallow glycinate ................... No MOA.
N-Dodecyi-3-iminodipropionic acid, disodium salt ....... No MOA, RDA, SCP. .
Ngogecyl‘;:t’,ﬂ: s hlpyrgplon!g:glg monosodIf ium sal);l N . No RDA.
-Hydroxyethyl-1-(2-hydroxy jumsulfonatoprop;
2-nor-coconut oil fatty acids-2-imidazolinium
n d meth}l'i'('é hyd-350d ..... foraones “2 No RDA.
1-Hydroxy: -(2-hydroxy iumsulfonatopropyl-2- C
oleyl-2-imidazolinium hydroxide .................... No RDA.
1-(2-Hydroxyethyl)-2-undecyl-3- ‘
carboxyethylimidazoline,sodiumsalt ................ No RDA.
Isodecyloxypropyhmmoproplonlc acid, monosodium No ENJ
Isonanylamldomprolc acid, friethanolamine salt ........ No RDA.
Isostearic amphopropionate . ......................... No MOA.
Laurylamidopropyl betaine ....................oooin No MOA.
Laurylamphoglycinate . ............ccovviiiininieninn No MOA.
(Mixed alkyl)sulfobetaine ......................0..... Yes BRD, MOA, SBC, WTC, (3).
See footnotes at end of table.
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Section 12

Table 12-2—Continued
Surface-active agents for which U.S. production and/or sales were reported, identified by manufacturer, 1991

Separate  Manutacturers’ Identification codes

Surface-active agents statistics! (according to list in table 12-3)
Amphoteric-Continued

Oleamidopropyl betaine ........................... .. No RDA.

Oleyl bggi)ne ...................................... No RDA.

1-(Sodium carboxymethyi)-1-(sodium
carboxymethyleneoxyethylene)-2-nor-(coconut oil
fatty acids)-2-imidazolinium lauryl sulfate ............ No RDA.
N-(T?tllow alkyl)-3-iminodipropionic acid, disodium
sal

............................................. No MOA, RDA, SCP.
Tridecyloxypoly(ethyleneoxy)propionic acid, potassium
salt ... No MRV. ‘
All other acyclic amphoteric surface-active agents ...... No BRD, DUP, ENJ, MOA, RDA, SCP.
All other cyclic amphoteric surface-active agents........ No BRD, SBC. '
Anionic
Carboxylic acids (and salts thereof):
Amine salts of fatty, rosin, and tall oil acids:
Coconut oil acids. diethanolaminesalt . ............ RDA, SHX.
Coconut oil acids, ethanolamine salt .............. SBP.
Coconut oil acids, triethanolamine salt . ... .. .. .. SCP.
Isostearic acid, mixed isopropanolamines salt . . .
Isostearic acid, triethanolamine salt ........... .. l.
Oleic acid, diethanolamine salt ............... " RDA.
Oleic acid, mixed isopropanolamine salt . .......... uTcC, ).
Oleic acid, morpholinesalt ................... X
Oleic acid, triethanolaminesalt ..............
Rosin acids, triethanolaminesalt ............ . .. C.
Stearic acid, triethanolaminesalt ............ .. . BRD, PC!, SBP.
Tall oil acids, diethanolamine salt (Condensate) RDA, WPG.
all oil fatty acids), triethanolamine salt ........... PNX, WPG. -
allow acids, diethanolaminesalt ............. . | SBP.
Tallow acids, triethanolaminesalt ............. . .’ CPC, ENJ, SBP, (3).
All other amine salts of fatty, rosin, and tall
oilacids .......................... ... .. BRD, WVA, (2).
Cartipxkyalic acids having amide, ester, or ether
inkages:
Butoxyethylene oxyacetic acid, sodiumsalt ........ No RDA.
5(or 6)-Carboxy-4-hexyl-2-cyclohexene-1-octanoic
acid, reaction products with castor oil . . .......... No QU
N-(Coconut oil acyl)sarcosine, sodium salt ......... No , HMP.
Bl.N-Dimethyl cya(gmrawide .. ) ....... i scdimn No PEL.
odecyloxypol eneoxy)acetic acid, sodium
salt ... No RDA.
N-Lauroylsarcosine, sodiumsalt ............. .. .. No HMP.
N-(Mixed alkyisulfonyl)glycine, sodiumsalt . ... .. .. No HMP,
Mixed(secondary linear alcohol)polyethylene
propionic acid, sodiumsaltt ......... ... .. ... .. No HP.
Naphthenic acid, ethoxylated ................ . No .
Nonyiphenol poly(ethyleneoxy)acetic acid, sodium
salt ... No BRI.

Poly(oxy-1,2-ethanediyi), w-(2-carboxyethoxy)-w'-

hydroxy-a, a’-(iminodi-2, 1-ethanediyl) bis-,N-

tallow alkyl derivs., potassiumsalt .......... .... No RDA.
Tride;yloxypoly(ethyleneoxy)aceﬁc acid, sodium

sa

...... et eieiiieiitieiiianeneenn. ... NO FTX, S.
carboxylic acids with amide, ester or ether
linkage .................. ... ... No BRD, PCI, WM.
Potassium and sodium salts of fatty, rosin, and
tall oil acids:
Alkoxy triacryi fitanate .......................... ... No KPI.
S(or 6)carboxy-4-hexyl-2-cyclohexene- 1-octanoic
acid, potassiumv/sodiumsalts ................... No @.
See footnotes at end of table.
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“Table 12-2—Continued

Synthetic Organic Chemicals, 1991

Surface-active agents for which U.S. production and/or sales were reported, identified by manufacturer, 1991

Separate Manufacturers’ identification codes

Surface-active agents statistics! (according to list in table 12-3)
Anionic-Continued
Carboxylic acids (and salts thereof)-Continued
Potassium and sodium salts of fatty, rosin, and
tall oil acids-Continued
Castor oil acids, potassiumsalt ................... No GRL.
Castor oil acids, sodiumsalt ............. e No DEX, LEA.
Coconut oil acids and oleic acid, potassiumsalt .... No HCL.
Coconut oil acids, potassiumsalt ................. Yes C%NG %?«sx GRL, HEW, HNT, JTM, NMC,
Coconut oil acids, sodiumsalt .................... Yes AGP, BSW, CON, CP, ENJ, HEW, LEV,
NMC, PG, PNX, (3).
Corn oil acids, potassiumsalt .................... No HNT, MCP.
Corn oil acids, sodiumsalt ....................... No NMC.
Gluconic acid, potassium and sodium salts W/20%
mix of sodium bisulfite-formaidehyde ............ No HCL.
Heptanoic acid, potassiumsalt ................... No %
Isostearic acid, isoproxy titaniumsatt .............. No I
Lauric acid, potassiumsalt....................... No PG.
Mixed vegetable fatty acids, potassiumsalt . ....... No CRT, GRL.
Mixed wool grease and tall oil fatty acids . .. ......... No SLM.
Neoalkoxy, frineodecanoyl titanate .. ... .. . KPI.
Neoal , frineodecanoyl zirconate KPI.
Oleic acid, potassiumsalt............... BSW, PG, WBG, (3).
Oleic acid, sodiumsalt ................. BSW, HNT, NMC, SCP, WBG.
Olive oil acids, potassiumsalt ............. HNT.
Palm oil acids, sodiumsalt ................ AGP, BSW, CON, HEW, PG.
Rosin acids, potassiumsalt ...................... No ARZ, ECC, WVA, ().
Rosin acids, sodiumsalt ......................... No ARZ, SLM, (3.
Stearic acid, ammoniumsalt ................... .. No BSW.
Stearic acid, potassiumsalt ...................... No CON, SCP.
Stearic acid, sodiumsalt......................... No HEW, JTM, LEV, PNX.
Tall oil acids, potassiumsalt...................... Yes C%%XDAN. ESS, FER, HNT, JTM, LEA,
) 'SBP, SCP, WVA, (3).
Tall oil acids, sodiumsalt ........................ No NMC, PG, WVA, (3), (3).
Tallow acids, potassiumsalt...................... No CRT, PG.
Tallow acids, sodiumsalt ........................ Yes AGPIZ,i B(%w. CON, CP, HEW, LEV, NMC,
Potassium and sodium salts of fatty
rosin,andoilacids ............................ No ECC, GAF, PG, SCP, WVA.
Other carboxylic acids:
All other carboxylicacids ........................ No ARV%VIB\RD' BRI, MOA, SCP, TX, USR,
Pho?hon'c and polyphosphoric acid esters (and salts
ereof):
Alcohols and phenols, alkoxylated and phosphated:
Buty! alcohol, ethoxylated and ph ted ......... No RDA.
Decy! alcohol, ethoxylated and phosphated ........ Yes MCP, OC, RDA, VKR.
Dinonyiphenol, ethoxylated and p ted ....... Yes CPC, ETC, GAF, RDA, WTC.
Dodecyl! alcohol, ethoxylated and hated . ..... No CPC, ENJ, GAF, HCL, RDA, VKR.
Dod henol, ethoxylated and phosphated ....... No DEX, GAF, RDA.
2-Ethylhexanol and ethoxylated nonylphenol,
EOI ted ........... . el P No CCC.
2-Ethylhexanol and ethoxylated nonyiphenol,
Eol hosphated, sodiumsalt ................... No CCC.
2- m;rhexanol. ethoxylated and phosphated ....... Yes BRD, CPC, ETC, PPG, SCP, SDC, WTC.
2-Ett'1tylhexanol. ethoxylated, phosphated, potassium No BRI
salt ... .
Hexylalcohol, ethoxylated and phosphated .......... No RDA.
Isopentyl alcohol, ethoxylated and phosphated ... . No RDA.
Lauryl alcohol, ethoxylated and phosphated . ....... No RDA.

See footnotes at end of table.
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Section 12

Table 12-2—Continued
Surface-active agents for which U.S. production and/or sales were reported, identified by manufacturer, 1991

Surface-active agents

Separate Manufacturers’ identification codes

statistics! (according to list in table 12-3)

Anionic-Continued
Phosphoric and polyphosphoric acid esters

(and salts thereof)-Continued

Alcohols and phenols, alkoxylated and phosphated

-Continued
Mixed linear alcohols, alkoxylated and phosphated,
potassiumsalt ................... ... ... No
Mixed linear alcohols, ethoxylated and
phosphated .................................. Yes

Mixed linear alcohols, ethoxylated and phosphated,
sodiumsalt ............. .. ... No

Nonylphenol, ethoxylated and phosphated,
dlethanolamme salt ..., No

9-Octadeceny| alcohol, ethoxylated and phosphated Yes
Octylphenol, ethoxylated and phosphated

PCI.

BAS, CRD, CRT, EFH, ENJ, ESS, ETC,
FER, GAF, HCL, HRT, MOA, MRV, RDA,
™ C. (.

CHP.
ARL, BRD, CPC, DEX, ESS, ETC, GAF,
GDC,

OMC.

WTC.
ETC, GAF, HCL, RDA, WTC.
RDA, WTC.

Phenol, ethoxylated and phosphated .............. es ETC, HDG MOA, PPG, WTC.
Polyhydnc alcohol, ethoxylated and phosphated . No ETC, R
Polypropylene glycol phosphated ................ - No BAS, TMH.
Tridecyl alchol, ethoxylated and phosphated,
polyalkylene polyaminesalt .................... No gz‘
Tridecyl alcohol, ethoxylated and phosphated - . ... . .. Yes D, CPC, DAN, DEX, ETC, GAF, MIL,
RDA, VKR, WTC.
Tridecyl alcohol ethoxylated and phosphated,
potassiumsalt ............................... No DEX.
Tridecylphenol, ethoxylated and phosphated ....... No TCC.
All other alcohols and phenols, alkoxylated
and phospated or polyphosphated .............. No ETC, GAF, RDA, SCP, TCC.
Alcohols, phosphated or polyphosphated:
Butylphosphate .........................co.e No HRT, TCC.
Butyl phosphate, potassiumsatt .................. No DUP.
Decyl and octylphosphate ....................... Yes ENJ, ETC, HCL, SCP.
polyphosphate sodiumsalt ................ No CRD.
1 .2 Ethanediol phosphate . ....................... No
Ethanol 2,2',2"-nitrilotris-tris(dihydrogen
phosphate)ester, disodiumsalt ................. No
Ethyl alcohol, phosphated, aminesalt ............. No C.
2-Ethylhexyl ph ate ... Yes CHP, ETC, FER, OC, OMC, RDA, SOS.
2-Ethylhexylphosphate, potassiumsalt ............ No PCl.
2-Ethylhexyl phosphate, sodiumsalt .............. No CHP, DAN, ENJ, PAT, S.
2-Ethylhexyl polyphosphate, sodiumsalt ........... No DEX, GAF.
Hexadecyldiphosphate .......................... No
Hexadecylmonophosphate ....................... No
Hexylphosphate ............................... Yes C, HCL, ICI.
Hexyl phosphate, potassiumsalt ................. No ICl.
Isooctylphosphate ............................. No BRI, QCP.
Isooctyl phosphate, potassiumsalt ................ No QCP.
Isopropylphosphate ............................ No TCC.
Me'm'{Ibutyl pyrophosphate, ethylenedioxy titanium KPI
Mixed alkyl phoshate, sodiumsalt ................ No .
Mixed alkyl phosphate .......................... Yes P, HCL, WTC, (3).
Mixed alkyl phosphate, alkylaminesalt ............ No .
Mixed alkyl phosphate, diethanolamine salt ........ No P.
Mixed alkyl phosphate, potassiumsalt ............. No QCP.
See footnotes at end of table.
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Table 12-2—Continued

Synthetic Organic Chemicals, 1991

Surface-active agents for which U.S. production and/or sales were reported, identified by manufacturer, 1991

Separate Manufacturers’ identification codes

Surface-active agents statistics! (according to list in table 12-3)
Anionic-Continued
Phosphoric and polyphosphoric acid esters
(and salts thereof)-Continued
Alcohols, phosphated or
polyphosphated-Continued
Mixed alkyl phosphate, triethanolanine satt ... ....... No ®).
Neoalkoxy tris(dioctyl) pyrophosphato zirconate .... No KPI.
Octyl diphosphate, oxoethylene titanium salt ....... No KPL.
Octylphosphate .......................ioes No ENJ, GAF.
Octyl phosphate, alkylamine satt . ......... . No @p
Octyl phosphate, isoproxy titanium salt . . No l.
Octyl phosphate neoalkoxy titanium salt . ... No KPI.
Octyl polyphosphate ....................... ... No DEX.
Octyl polyphosphate, potassiumsalt .............. No DEX:
Octyl pyrophosphate. ethylenedioxy titaniumsalt ... No KPI.
Qctyl pyrophosphate, isoproxy titaniumsalt ........ No KPI.
Octyl pyrophosphate neoalkoxy titaniumsalt ....... No KPLI.
Octyl pyrophosphate, oxoethylenedioxy titanium
Salt ... e i, No KPI.
N-2(C-5 to C-1 7)alky|am|do-N-carboxye1h N-2- _
hydroxyetmyl 3-amino-2-mydroxypropyl phosphate
disodiumsalt .................... ...l No MOA.
Tridecyl phosphate ............................. No HCL.
All other phosphated and polyphosphated
Omalcghoshb ..... SOt e i ediers, No ETC, SOS.
er phosphoric and polyphosphoric aci ers:
Blend of fatty and phosphate esters ......... e No MIL
Glycerol, ethoxylated andphosphated . ............. No ®.
Glycerol monoester of mixed fatty acids, - .
osphated ..........0 .. 0cceiiiiiiiiain.. No WTC.
Octadeclyamme ethoxylated and phosphated, .
Nfggumﬁan hondlyphospho"cld ....... No GDC. ‘
er phosphoric and po ric a ,
........................................ BRD, ENJ, SCP, WTC.
Sulfomc acnds (and salts thereof): .
Alkylbenzenesulfonates: ,
Dodecylbenzenesulfonates: )
Dodecylbenzenesulfonicacid .................. Yes EI\{,Jé_]I_L‘I;'&_lI_.gV(.z;‘JPR, PIL, SCP, STP, TEN,
Dodecylbenzenesulfonic acid, (Mixed alkyl)amne
salt ... e No JLP, TMH, (3.
Dodecylbenzenesulfonic acid, ammonium salt .... No ®.0.
Dodecylbenzenesulfonic acid, calciumsalt ....... Yes HCL, ICI, RH, STP, TMH, WTC, ().
Dodecylbenzenesulfomc acid, diethanolamine Nol Rb A
Dodecylbenzene sulfonic acid, DMAP salt ....... No WTC."
Dodecylbenzenesulfomc acid, isopropanolamine Yes | PIL
....................................... 'es
Dodecylbenzen&eulfonlc acid, isopropylamine ' .
....................................... No E%‘i’ ICI(.z)KPl, NES, PPG, RDA, STP,
Dodecylbenzenesulfomc acid, monoethanolamine
....................................... No ESS, PCL.
Dodecytbenzen&sulfomc acid, potassium salt. .. .. Yes BRI, ESS, LEA, @.
Dodecylbenzenesulfonic acid, sodiumsalt ....... Yes BLA, BOE, BRI, CP, CPC, DOW, ECC,
JTM, LEA, LEV, NES, PCI, PG, PIL,
PNX, RDA, STP, TEN, VST, WTC, ( ).
Dod?tcylbenzenesulfomc acid, riethanolamine

Yes BRD, BRI, CCC, CPC, ESS, NES, PCl,

PPG, RDA, SCP, STP, WTC, (3

See footnotes at end of table.
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Section 12

Table 12-2—Continued

Surface-active agents for which U.S. production and/or sales were reported, identified by manutacturer, 1991

Separate  Manufacturers’ identification codes

Surface-active agents statistics! (according to list in table 12-3)
Anionic-Continued
Sulfonic acids (and salts thereof)-Continued
Alkylbenzenesulfonates-Continued
Dodecyibenesulfonates—Continued
Other alkylbanzenesulfonates-Continued
All other dodecylbenzene sulfonates .......... No BAS, ENJ, PG.
Other alkylbenzenesulfonates:
Benzene sulfonicacid ....................... .. No WTC.
2,4-Didodecylbenzenesulfonic acid, ammonium
salt ... No QU
Didodecg!benzenesulfonic acid, sodiumsalt . . . . .. No .
[Mono-(C+o-1")alkyl derivativeslbenzenesulfonic
acid, ammoniumsalt ..................... ... No ("3
Neoalkoxy, dodecylbenzene-sulfony! titanate . . . . . No l.
Oxirane, methyl-, polymer with oxirane,
didodecylbenzenesulfonate . ................. No Q’P
Tridecylbenzenesulfonicacid ................... No . .
Tridecylbenzenesulfonic acid, sodiumsalt . .. .. ... Yes BLA, CMT, CP, CPC, STP.
Benzene-, cumene-, toluene-, and xylenesulfonates:
Cumenesulfonic acid, ammoniumsalt ............... No NES, STP.
Cumenesulfonic acid, sodiumsalt .................. No NES, STP.
Toluenesulfonic acid, potassiumsalt ................ No NES.
Toluenesulfonic acid, sodiumsalt ................ ... No NES, PG, VST.
Toluene xylene sulfonicacid ....................... No WTC.
Xylenesulfonic acid, ammoniumsatt............... .. No NES, STP.
Xylenesulfonic acid, potassiumsalt .............. ... No DUP. .
xrlen&sulfonic acid, sodiumsalt .................... Yes ICI, NES, PIL, SDC, STP, WTC.
| other benzene-, cumene-, toluene-, and
xylenesulfonates ............................ ... No SCP.
Ligninsulfonates:
Ligninsulfonic acid, aluminumsalt................... No DUP.
Ligninsulfonic acid, ammoniumsatt .............. ... No MAR, PSP, RAY.
Ligninsulfonic acid, calciumsalt ................. .. Yes FPC, MAR, PSP.
Ligninsulfonic acid, chromiumsalt ............. . . No PSP, RAY,
Ligninsulfonic acid, ironsalt ..................... " No MAR, PSP,
Ligninsulfonic acid, manganesesalt ................. No MAR.
Ligninsulfonic acid, mixed chromium and iron
Salts ... ... No PSP.
Ligninsulfonic acid, mixed satt ................. . .. No LKY.
Ligninsulfonic acid, sodiumsalt ............ ... . ... Yes ENJ, MAR, PSP, RAY, WVA,
Ligninsulfonic acid, zincsalt........................ No MAR, PSP.
All other ligninsulfates ....................... No ETC.
hthalenesulfonates:
utyinaphthalenesulfonicacid ...................... No DUP.
Butglnahthalenesulfonic acid, sodiumsait ........... No ECC, SCP.
Di(C5-C6 alkyl)naphthalenesulfonicacid ............. No gh
Diisopropylnaphthalenesulfonic acid, sodium salt . . . .. No P, SCP.
Methyinaphthalenesulfonic acid, sodiumsalt ......... No CPC, SCP.
Naphthalenesulfonic acid, bis(1-m: ethyl)-,
compounded with cyclohexanamine (1:1) .......... No ®.
Naphthalene sulfonic acid, sodium salt,
formaldehyde condensate ....................... No ICI.
All other naphthalenesulfonates ................. . No HAL, SCP, WTC
Sutfonic acids having amide linkages:
Sulfosuccinamic acid derivatives:
N-[Coconut oil alkyl]sulfosuccinamic and
disodiumsalt ........... ... .. ... ... ... ... .. No WPG.
N-(1,2-Dicarboxyethyl)-N-
octadecylsulfosuccinamic acid, tetrasodium
......................................... No ACY, DUP, MOA.

See footnotes at end of table.
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Table 12-2—Continued

Synthetic Organic Chemicals, 1991

Surface-active agents for which U.S. production and/or sales were reported, identified by manutacturer, 199¢

Surface-active agents

Separate Manufacturers’ identification codes
statistics! (according to list in table 12-3)

Anionic-Continued ‘
Sulfonic acids (and salts thereof)-Continued

Sulfonic acids having amide linkages-Cont.
Sulfosuccinamic acid derivatives-Cont.

N-Octadecylsulfosuccinamic acid, disodiumsalt .... No ACY, HIP.
Oleamidosulfosuccinamic acid, disodium salt . ... .. .. No SBC.
N-(Oleoyloxyisopropyl)sulfosuccinamic acid . . ... ... No WTC.
All other sulfosuccinamic acid derivatives . ......... No DUP, SCP.
Taurine derivatives:
N-(Coconut oil acyl)-N-methyltaurine, sodium
salt .. ... No FTX, RDA.
N-Methyl-N-oleoyltaurine, sodiumsalt ............. No CPC, FTX, HCL, RDA.
N-Methyl-N-(tall oil acyl)taurine, sodiumsatlt . ....... No CCC, DUP, FTX, RDA, WVA,
All other sulfonic acids having amide linkages:
All other sulfonic acids having amide linkages ... ... No HCL.
Sulfonic acids having ester or ether linkages:
Sulfosuccinic acid esters:
Sulfosuccinic acid, bis(diisobutyl)ester,
amidodisodiumsalt ........................... No MOA.
Sulfosuccinic acid, bis(2,6-dimethyl-4-heptyi)-
ester,sodiumsalt............................. No MOA, NSC.
Sulfosuccinic acid, bis(2-ethylhexyl)ester,
sodiumsalt ........................ e, No ACY, AMU, APX, BRI, CCC, CHP, ECC,
svrzll_.jé FTX, HCL, MCP, MOA, WPG,
Sulfosuccinic acid, dihexyl ester, sodiumsalt ....... No ACY, FTX, MOA.
Sulfosuccinic acid, diisodecyl ester, sodium
salt ... No FTX.
Sulfosuccinic acid, diisooctyl ester, sodium
salt .. ... No ARI, MIL, SCP, SHX.
Sulfosuccinic acid, dioctyl ester, sodium salt . .. .. ... No MOA.
Sulfosuccinic acid, dipentyl ester, sodiumsalt ...... No ACY.
Sulfosuccinic acid, ditridecyi ester, sodium
Suslfauld(lrylpolethyl ..... TR No ACY, MOA.
osuccinic acid, (lau yethylene gly:
ether) ester, disodiumsalt ..................... No SHX.
Sulfosuccinic acid, (coconut oil alkyl)-
iminoi nol half-ester, sodiumsalt ......... No MOA.
Sulfosuccinic acid, lauramidomonoethanolamine,
disodiumsalt ................................ No RDA.
Sulfosuccinic acid, monolaureth ester, disodium
......................................... No MOA, RDA.
Sulfosuccinic acid myristyl ester disodium
s han cid.nle ... ethyllycol ...... No WTC.
lfosuccinic acid, oleamidopolyethyleneglycol,
disodiumsalt ..................... 00 ... No MOA.
All other sulfosuccinicacidesters ................. No FTX, MOA, RDA, SCP, WTC.
All other sulfonic acids having ester or ether
linkages: v
Coconut oil acids, 2-sulfoethyl ester, sodium
salt ... No FTX, LEV.
Dodecyidiphenyloxidedisulfonicacid .............. No ®.
Dodecyldiphenyloxidedisulfonic acid, disodium
salt ... No PIL, RDA, (3).
n phenol, ethoxylated and sulfonated,
umsalt ................ eeereeeieeaiiean, No APX.
All other sulfonic acid with ester linkages .......... No GAF.
Al other sulfonic acids with ether linkages ......... No PG, PPG.
See footnotes at end of table.
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Section 12

Table 12-2—Continued
Surface-active agents for which U.S. production and/or sales were reported, identified by manufacturer, 1991

' : Separate Manufacturers Idenﬁﬂcatlon codes
Surface-active agents statistics! (according to list in table 12-3)

Anionic-Continued

Sulfonic acids (and salts thereof)-Continued
Sulfonic acids having ester or ether linkages-Cont.

Other sulfonic acids:
Allyl sulfonate, sodiumsalt....................... No ARD.
Mixed alkane sulfonic acid, sodiumsalt ............ No STP, WTC.
Mixed linear olefin sulfonate ..................... No RDA, STP, WVA.
n-Octanesulfonic acid, sodiumsalt ................ No .

Oleyloxyethyidiamide oxypropanol sulfonicacid .... No
Petryokl)eummmc acid, water soluble

(Acid layer), sodium St ..., No PIL.
All other sulfonicacids .......................... No CLU, HAL.
Sulfuric acid esters (and salts ther
Acids, amides, and esters, sulfat
Coconut oil acnds-ethanolamme salt sulfated,
Mpotedass:Ikyl s Ilfatethoxylated ............. No ENJ.
ixed alkyl p eno sulfate
triethanolaminesalt ........................... No MIL
Carboxyiic acid esters (except natural fats and
oils), sulfated:
Esters of sulfated oleic acid:
Butyl oleate, sulfated, sodiumsatlt............. Yes ICl, MCP, MRV, NSC.
yl oleate sulfated sodium salt ........ No DEX.
oOleate, sulfated sodiumsalt ........... No ICL.
Oleuc acid, sulfated ...................oooi No ACT.
Propyl oleate sulfated, sodiumsalt ........... No MRYV.
All other esters of sulfated oleicacid .......... No SCP.
Other sulfated esters:
Tall oil acids. sulfated, sodiumsalt ............ No ICl.
Alcohols, sulfated
Decyl and octyl sulfate sodiumsalt ............... No DUP, STP, WTC.
Decyl sulfate, sodium salt .. ...................... No ARI, SCP.
Dodecyisulfate salts:
Dodecyl sulfate, ammoniumsalt ................ Yes BRD, LEV, FIDA. SCP, STP, TNL
Dodecyl sulfate, diethanolamine salt ............ No BRD, DUP, STP
Dod?tcyl sulfate, N,N-diethylcyclohexylamine No DUP.
Dodecyl sulfate, nesiumsalt ............... Yes BRD, RDA, STP.
Dodecyl sulfate, sodium sat ................... Yes BRD DUP, RDA, SCP, STP.
Dodecyl sulfate, triethanolamine salt ............ Yes BRD, RDA. SCP TNI.
3 9-D:eﬁ1yl-6—tndecyl sulfate, sodiumsatlt .......... No NCC.
2-Ethylhexyl sulfate, sodium'salt .................. Yes NCC, PCl, RDA, SCP, WTC.
7-Ethy|-2-memyl-4-undecyl sulfate, sodiumsatt . .. .. No NCC.
Hexadecyl sulfate, sodiumsalt ................... No RDA, STP.
Hexyl sulfate, potassiumsalt ..................... No
All other linear alcohols, sulfated . .................. No BRD PG, RDA, SCP.
Mixed linear alcohols, sulfated, ammoniumsalt . ... . No CP, S, SCP, WTC, (9.
Mlxed linear alcohols, sulfated, diethanolamine No wTC
Mnxed linear alcohols, sulfated, sodiumsalt ........ No CP, DUP, PG, SCP, WTC.
Mixed linear alcohols, sulfated, triethanolamine :
salt ... e No SCP, WTC.
Octyl sulfate, sodiumsalt ........................ Yes ARG, DUP, RDA, SCP, WTC.
Oleyl sulfate, sodiumsalt ........................ No DUP, RDA.
Oxoalcohol bottoms, sulfated, sodiumsalt ......... No WVA.
Tridecyl sulfate, sodium sal . ..................... No RDA.
All other alcohols and phenols, sulfated ... ........... No BRD, RDA.
See footnotes at end of table.
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Table 12-2—Continued

Synthetic Organic Chemicals, 1991

Surface-active agents for which U.S. production and/or sales were reported, identified by manufacturer, 1991

Surface-active agents

Separate Manufacturers’ identification codes
statistics! (according to list in table 12-3)

Anionic-Continued

Sulfuric acid esters (and salts thereof)-Continued
Alcohols, sulfated-Continued
Ethers, sulfated:
Alkylphenols ethoxylated and sulfated:

1-Naphthol, ethoxylated and sulfated, free acid . SCP.
Nonylphenol ethoxylated and sulfated, ammonium
....................................... No GAF, RDA, STP.
Octylphenol ethoxylated and sulfated, sodium
salt ... No RDA, STP.
All other sulfated cyclicethers .................. No BRD, RDA, SCP, WTC.
Dodecyl alcohol, ethoxylated and sulfated,
ammoniumsalt................... ... ... Yes BRD, MOA, RDA, SCP, TNI.
Dodecyl alcohol, ethoxylated and sulfated, sodium
........................................... Yes BRD, RDA, SCP.
Dodecyl and tetradecyl alcohols, ethoxylated and
sultated, ammonium salt ........................ No Q
2- Hexyloxypropyl sulfate, sodiumsalt ............... No .
Isobtinttanol ethoxylated and sulfated, ammonium N ®
........................................... o .
Mixed linear alcohols, ethoxylated and sulfated,
ammoniumsalt ......... ... No PG, RDA, SCP, STP, VST, WTC, (3.
Mixed linear alcohols, ethoxylated and sulfated,
iumsalt ........ .. ..., Yes D%f:\G, PIL, RDA, SCP, STP, VST, WTC,
Tndecyl alcohol, ethoxylated and sulfated,
.................................... No BRD, RDA.
All other sulfatedethers ........................... No BRD.
Natural fats and oils, sulfated:
Castor oil, sulfated, sodiumsalt .................... Yes ACT, ACY, AR, ARL, CRT, DEX, HIP, LEA,
MRV, S, SCP SLM, WHW.
Coconut oil, sulfated, sodiumsaltt ................... No WHW.
Cod oil, sulfated, sodiumsalt ....................... No ARI;
Cod oil, sulfated, sodiumsalt ....................... No WHW.
Grease, other than wool, sulfated, sodiumsalt . ....... No WHW.
Herringoil, sulfated ............................... No SLM.
Herring oil, sulfated, sodiumsalt .................... No ARI, SLM, WHW.
Hydrogenated marine glycerides, sulfated, sodium No CRT
Lard sulfated, sodiumsalt ......................... No CIN, CRT, DUP, WHW.
Mixed animal and vegetable oil, sulfated, sodium No SLM
Mixed fish oils, sulfated, ammoniumsalt ............. No CIN.
Mixed fish oils, sulfated, sodiumsalt ................ No CRT, SLM, WHW.
Mixed vegetable oils, sulfated sodiumsalt ........... No CRT.
Mixed vegetable oils, sulfated, sodiumsalt ........... No CPC.
Neat's oot oil, sulfated sodiumsatt ................. No ARI, WHW.
Soybean oil, sulfated, sodiumsalt .................. No ACT, SCP, WHW.
All other sulfated animal fats and oils ................ No WHW.
All other sulfated fish and marine fatoils ............. No WHW.
Synthetlc fatty alcohol ester, sulfated, sodium No SLM
TaII oil, sulfated, ammoniasalt ...................... No CIN.
Tall oil, sulfated, sodiumsalt ....................... Yes ACT, AR, CIN, CRT, WHW, WTC.
Tallow, sulfated, sodiumsalt ....................... Yes ARI, CCC, CRT, NSC, WHW.
All other vegetable oils, sulfated .................... No CRT, SCP.
All other sulfuricacidesters ........................ No BRD, SCP.
Other anionic surface-active agents:
Lignin, sodiumsalt......................... ... No WVA.
See footnotes at end of table.
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Section 12

Table 12-2—Continued

Surface-active agents for which U.S. production and/or sales were reported, identified by manufacturer, 1991

Separate Manufacturers’ identification codes

Surface-active agents statistics' (according to list in table 12-3)
Anionic-Continued
Sulfuric acid ester (and salt thereof)-Continued
Mixed alpha-olefins and vegetable .................. No SLM.
Mixed linear alcohols, ethoxylated and carbonated,
sodiumsalt ............ ... ... ... ... ... No S.
Nonylphenol, ethoxylated and carbonated, sodium
salt ... No WTC.
Stearoylisolactylate .............................. No BFP.
Stearoyl iso-lactylate, sodiumsalt................... No BFP.
Stearoyl-2 lactylate, calciumsalt .................... No BFP.
Stearoyl lactylate, mixed sodium and calciumsalt . .. .. No BFP.
Stearoyl lactylate, sodiumsalt ...................... No BFP.
Tridecyl alcohol, ethoxylated and carbonated,
sodiumsalt ....................... .. ..., No S.
All other anionic surface-activeagents............... No DUP, MOA, WVA.
Cationic surface-active agents:
Amine oxides and oxygen-containing amines (except
those having amide linkages):
Acyclic:
3-(C12-15 alkyloxy)-1-propanamine ................. No ENJ.
Amides from C-4g unsaturated fatty acid dimers
and polyhexamethylenepolyamines, ethoxylated .... No .
Bis-(2-hydroxyethyl)isodecyloxypropylamine oxide .... No .
N,N-Bis 2-hydroxyethyl;octadecylamine ............. No ARC, SHX.
N,N-Bis(2-hydroxyethyl)(tallow alkyl)amine ............ Yes ARC, ENJ, HCL, JTO, SHX.
Cocoamidopropyl dimethylamine ................... No .
(Coconut oil alkyl)amine, ethoxylated . ................ Yes sc\>lCBQI§T CE:N‘(%) ETC, ICI, PPG, SHX,
SCoconut oil alkyl)amine, ethoxylated, acetate PG, (3.
nut oil(alkyl)amine, ethoxylated and
phosphated .................................... .
Diethylenetriamine, alkoxylated . ............... .
N,N-Dimethyldecylamine oxide ................ .
N,N-Dimethyldodecylamine oxide .............. D, PPG, SCP.
N,N-Dimethylhexa mineoxide ................. ARC, PPG.
N,N-Dimethyl(mixed alkyl)amine oxide .............. S.
1,2-Ethanediamine, N-(2-aminoethyl)-, ethoxylated
andpropoxylated ............................ No .
Ethylenediamine, alkoxylated ...................... No .
Ethylene diamine ethoxlated ....................... No l.
Hexyloxypropylamine ............................. No DUP, ENJ.
(Hydrogenated tallow alkyl)amine, ethoxylated ....... No ENJ, ETC, SHX, WTC.
N-(2-Hydroxyethyl)-N,N',N'-tris(2-hydroxypropyi)-
ethylenediamine ....................... ... ... No ®.
2-Imidazoline-1-(2-aminoethyl)-2-(tall oil alkyl),
Cethoxylated ............ ... ... ...l No Qu
Isodecyloxypropylamine ........................... No .
Isodecyloxypropylamine, ethoxylated ................ No ENJ.
3-(3-Isodecyloxy)propylaminopropyl amine . .......... No SHX.
N-Isodecyloxypropyl trimethylene diamine ........... No ENJ.
Isopropoxy-tns(2-ethylenediamino)ethyl titanate ...... No KPL.
Isotridecyloxypropylamine ......................... No ENJ.
N-Isotridecyloxypropyl trimethylene diamine . ......... No ENJ.
3-(Mixed alkoxy)propylamine, ethoxylated oxides ..... No SHX.
3-(3-Mixed alkoxy)propylaminopropyl amine .. ........ No SHX.
(Mixed alkyl)amine, ethoxylated .................... Yes BRD, ICI
Neoalkoxy, trilm-amino)-phenyl titanate . . ............ No KPI.
Neoalkoxy, tris(m-amino) phenyl zirconate ........... No KPL.
See footnotes at end of table.
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Synthetic Organic Chemicals, 1991

Table 12-2—Continued
Surface-active agents for which U.S. production and/or sales were reported, identified by manufacturer, 1991

Separate Manufacturers’ identification codes
Surface-active agents statistics! (according to list in table 12-3)

Cationic-Continued

Amine oxides and oxygen-containing amines (except
those having amide linkages)-Continued

Acyclic-Continued
Neoalkoxy, tris (ethylene diamino) zirconate . ....... No KPL.
9-Octadecenyl)amine, ethoxylated ............... Yes ARG, ETC, GAF, RDA, SHX, WTC, (2).
ecylamine, ethoxylated ..................... No ARC ETC, WTC.
Octyldimethylamineoxide ....................... No
Polyalkylene polyamine, ethoxylated .............. No BAS
(Soybean oil alkyl)amine, ethoxylated ............. Yes ARC, ENJ, ETC, JTO, RDA, SHX, SVC,
(Tallow alkyl)amine, ethoxylated .................. Yes A%(B:AS' ENJ, HCL, PPG, S, SCP, SHX,
(Tallow alkyl)amine, propoxylated ................. No HX.
N-(Tallow alkyl)trimethylenediamine, ethoxylated . ... Yes ARC, ENJ, ETC, JTO, (3).
[Tallow ethyl alkyllamine, ethoxylated, sulfate ....... No RDA.
N,N,N',N'-Tetrakis(2-Hydroxyethyl)ethylenediamine,
pr opoxylated ................................. No HCL.
N,N,N',N'-Tetrakis(2-hydroxypropyl)-
ethyleneduamme propoxylated and ethoxylated ... No BAS, ETC.
3-(3-Tridecyloxy)propylaminopropyl amine ......... No SHX.
Tridecyl-3-(trimethyleneamine), ethoxylated ........ No JTO.
Triethanolamine, ethoxylated ..................... No MIL, RSA, SCP.
Triethanolamine ph te ester ................. No ®.
Amine oxides and oxygen-containing amines
(except those with amide linkages), acydlic ... .... No ARC, BRD, ENJ, ETC, MOA, PG, RD<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>