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INTRODUCTION

This is the 69th annual report of the U.S. International Trade Commission on domestic production

and sales of synthetic organic chemicals and the raw materials from which they are made. The report

consists of 15 sections, each covering a specified group (based principally on use) of organic chemicals as

follows: Tar and tar crudes; primary products from petroleum and natural gas for chemical conversion;

cyclic intermediates; dyes; organic pigments; medicinal chemicals; flavor and perfume materials; plastics

and resin materials; rubber-processing chemicals; elastomers; plasticizers; surface-active agents; pesticides

and related products; miscellaneous end-use chemicals and chemical products; and miscellaneous cyclic

and acyclic chemicals. Data have been supplied by approximately 752 producers.

Each of the 15 sections is headed by a summary of the statistical data. The first table in each section

gives statistics on products and groups of products in as great detail as is possible without revealing the

operations of individual producers. Statistics for an individual chemical or group of chemicals are given

only when there are three or more producers, no one or two of which may be predominant. Moreover,

even when there are three or more producers, statistics are not given if there is any possibility that their

publication would violate the statutory provisions relating to unlawful disclosure of information accepted in

confidence by the Commission.

^

Data are reported by producers for only those items where the volume of production or sales or value

of sales exceeds certain minimums. Those minimums for all sections are 5,000 pounds of production or

sales or $5,000 of value of sales with the following exceptions: Plastics and resin materials—50,000

pounds or $50,000; pigments, medicinal chemicals, flavor and perfume materials, and rubber-processing

chemicals—1,000 pounds or $1,000. They are usually given in terms of undiluted materials; however,

products of 95 percent or greater purity are considered to be 100 percent pure. Commercial
concentrations are applicable for dyes, certain plastics and resins, and a few solvents; such concentrations

are specifically noted.

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.

Table 1 of the Appendix 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.

Table 2 of the Appendix lists synonymous names for cyclic intermediates. Information on
synonymous names of the organic chemicals included in this report may be found in the SOCMA
Handbook: Commercial Organic Chemical Names, published by the Chemical Abstracts Service of the

American Chemical Society, or the Colour Index (Revised Third Edition) , published jointly by the Society

of Dyes and Colourists and the American Association of Textile Chemists and Colorists.

Table 3 of the Appendix presents the data in this report aggregated in the format of the Harmonized

System (HS) nomenclature on a 6-digit HS basis.

Table 4 of the Appendix is an alphabetical index of all the products in this edition of the report.

Data contained in this report are compiled primarily from Commission's questionnaires sent to

domestic producers and represent the best data available to the Commission. While the data supplied in

the questionnaires are checked against data previously supplied by the submitting firm and with data

^ 18 U.S.C. § 1905 and 44 U.S.C. § 3508.



INTRODUCTION

supplied by other domestic producers, data are not independently verified by direct Commission
examination of the books of companies furnishing information. Data contained in this report should not

be used for investment and other purposes without independent verification.

As specified in the reporting instructions sent to manufacturers, production and sales (unless otherwise

specified) are defined as follows:

PRODUCTION is the total quantity of a commodity made available by Original Manufacturers Only
within the customs territory of the United States (includes the 50 states, the District of Columbia, and
Puerto Rico). It covers synthetic organic chemicals, specified crudes from petroleum and coal tar, and
certain chemically described natural products, such as, alkaloids, enzymes, and perfume isolates. It is the

sum—expressed in terms of 100% active ingredient unless otherwise specified in the reporting

instructions—of the quantities:

Produced, separated, and consumed in the same plant or establishment. A commodity is considered

separated either when it is isolated from the reactive sytem 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 /or others under toll agreements (see general instructions);

Produced and held in stock.

PRODUCTION EXCLUDES:
Purification of a commodity, which is purchased by, or transferred from within, the company, unless

inclusion of such processing is specifically requested in the reporting instructions for individual sections;

Intermediate products which are formed in the manufacturing process, but are not isolated from the

reaction system—that is, not weighed, analyzed, or otherwise measured; except such products as

described above as being produced and not isolated, but directly converted to a finished or 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 you by others under toll agreement;

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

SALES EXCLUDES:
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 /or others under toll agreements.

VALUE OF SALES is the net dollar receipts of sales f.o.b. plant or warehouse, or delivered. F.o.b.

values are preferred, but if they are not readily available form your records, delivered values are

acceptable

.



SUMMARY

Combined production of all synthetic organic chemicals and primary products from petroleum and natural

gas in 1985 was 329,186 million pounds—an decrease of 2.6 percent from the output in 1984 (which also

included data on tars) (table 1). Sales of these materials in 1985, which totaled 173,077 million pounds,
valued at $63,783 million, were 3.3 percent smaller than in 1984 in terms of quantity and 2.6 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. The
total output of these products declined from 331,147 million pounds in 1981 to 299,125 million pounds in

1982, then rose each year until 1985 (figure 1). During that period the output of these products generally

followed the trend of the Federal Reserve Board Index of U.S. Production.

In 1985, production of all synthetic organic chemicals, including cyclic intermediates and finished

products totaled 224,702 million pounds, or 0.2 percent less than the output in 1984. Only three sections

showed an increase in production in 1985 over 1984. Pesticides and related products (1,235 million pounds)
increased by 3.8 percent; plastics and resin materials (49,998 million pounds) increased by 3.6 percent;
miscellaneous cyclic and acyclic chemicals (93,927 million pounds) increased by 2.1 percent; Of the
remaining sections, medicinal chemicals (225 million pounds) showed a decrease in 1985 of 19.4 percent
from that in 1984; elastomer (synthetic rubber) (3,828 million pounds) decreased 17.0 percent; flavor and
perfume materials (152 million pounds) decreased 15.0 percent; rubber-processing chemicals (260 million

pounds) decreased 9.5 percent; miscellaneous end-use chemicals and chemical products (22,214 million

pounds) decreased 6.4 percent; organic pigments (81 million pounds) decreased 5.6 percent; dyes (222
million pounds) decreased 4.5 percent; plasticizers (1,710 million pounds) decreased 4.3 percent; cyclic

intermediates (45,487 million pounds) decreased 3.3 percent; and surface-active agents (5,363 million

pounds) decreased 2.8 percent.

Table 1.—Synthetic organic chemicals and their raw materials: U.S. production and sales, 1984 and 1985

Production

Chemical

1984 1985 (-).1985
over
1984'

1984

Sales

Quantity

1985

decrease

(-).1985
over
1984'

1984

Value

1985

Increase
or

decrease

(-) . 1985
over
1984'

Million Million Million Million Million Million

pounds pounds Percent pounds pounds Percent dollars dollars Percent

Grand total 2 338,025 329,186 -2.6 179,061 173.077 -3.3 65.493 63,763 -2.6

Tar 4,144 (3) ... 2,223 (s) ... 311 (3)

Primary products from
petroleum and natural
gas 108,666 104,484 -3.8 51,178 49,885 -2.5 8,256 7,810 -5.4

Synthetic organic
chemicals, total 2 225,215 224,702 -0.2 125,659 123,193 -2.0 56,925 55,973 -1.7

Cyclic intermediates .... 47,052 45,487 -3.3 19,957 19,585 -1.9 6,930 6,337 -8.6
Dyes 233 222 -4.5 221 267 21 .2 691 651 -5.8
Organic pigments 86 81 -5.6 76 69 -9.3 493 448 -9.2
Medicinal chemicals 279 225 -19.4 152 145 -5.1 1,369 1,339 -2.2
Flavor and perfume
materials 179 152 -15.0 115 86 -25.0 637 587 -7.9

Plastics and resin
materials 48,255 49,998 3.6 40,751 42,171 3.5 20,923 20,168 -3.6

Rubber-processing
chemicals 288 260 -9.5 176 174 -0.9 287 281 -2.0

Plasticizers 1,788 1,710 -4.3 1,685 1,470 -12.8 849 741 -12.7
Surface-active agents .. . 5,519 5,363 -2.8 3,433 3,328 -3.1 1,874 1,574 -16.0
Pesticides and related
product 1,189 1,235 3.8 1,108 1,022 -7.8 4,730 4,437 -6.2

Miscellaneous end-use
chemicals and chem-
ical products 23,731 22,214 -6.4 14,931 16,217 8.6 3,834 6,178 61.1

Miscellaneous cyclic
and acyclic chemicals . 92,009 93,927 2.1 40.386 36.431 -9.8 12,043 11.179 -7.2

' Percentage calculated from figures rounded to thousands.
2 Because of rounding, figures may not add to the totals shown.
3 Not available
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Figure 1.—Synthetic organic chemicals and their raw materials, total, vs FRB Index.
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Source: Production, U.S. International Trade Commission, Synthetic Organic Chemicals: United States
Production and Sales; FRB Index, The Board of Governors of the Federal Reserve System.



GENERAL

In this report, synthetic organic chemicals are classified on the basis of their principal use as follows:

Cyclic intermediates, dyes, organic pigments, medicinal chemicals, flavor and perfume materials, plastics

and resin materials, rubber-processing chemicals, elastomers (synthetic rubber), plasticizers,

surface-active agents, pesticides and related products, miscellaneous end-use chemicals and chemical
products, and miscellaneous cyclic and acyclic chemicals. Most of these groups are further subdivided

either by use or by chemical composition. As intermediates, chemicals are used in the manufacture of

finished products, aggregate figures that cover both intermediates and finished products necessarily

include considerable duplication.

Total production of synthetic organic chemicals (intermediates and finished products combined) in

1985 was 224,702 million pounds, or 0.2 percent less than the output of 225,215 million pounds reported

for 1984, and 114.6 percent more than the output of 104,711 million pounds reported in 1967 (see table

2). Sales of synthetic organic chemicals in 1985 amounted to 123,193 million pounds, valued at $55,973
million, compared with 125,677 mUlion pounds, valued at $56,926 million, in 1984, and 55,177 million

pounds, valued at $10,438 million, in 1967. Production of all cyclic products (intermediates and finished

products combined) in 1985 totaled 72,131 million pounds, or 1.1 percent less than the 72,927 million

pounds reported for 1984, and 131.3 percent more than the 31,182 million pounds reported for 1967;
however, the transfer of eight items, in 1979 from the primary products from petroleum and natural gas

section to the section on cyclic intermediates has caused the output of cyclic products to appear much
higher in relation to 1967 than would otherwise have resulted. Production of all acyclic products in 1985
totaled 148,743 million pounds, or 0.7 percent more than the 147,678 million pounds reported for 1984,
and 113.4 percent more than the 69,707 million pounds reported for 1967.

Table 2.— Synthetic organic chemicals: Summary of U.S. production and sales of Intermediates and
finished products, 1967, 1984, and 1985
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Table 2.— Synthetic organic chemicals: Summary of U.S. production and sales of Intermediates and
finished products, 1967, 1984, and 1985 —Continued

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

Chemical

Increase or decrease (-)

1967 1984 1985 1985 over
1967

1985 over
1984

4. Medicinal Chemicals

Cyclic:

Production 110,129
Sales 70,120
Sales value 348,873

Acyclic:
Production 69,941
Sales 56,804
Sales value 36,402

5. Flavors and Perfume Materials

Cyclic:

Production 57,978
Sales 47,285
Sales value 52,866

Acyclic:

Production 53,558
Sales 49,311
Sales value 40,495

6. Plastics and Resin Materials

Cyclic:

Production 5,033,497
Sales 4,224,121
Sales value 1 ,036,940

Acyclic:

Production 8,759,452
Sales 7,753,242
Sales value 1 ,635,690

7. Rubber-Processing Chemicals

Cyclic:

Production 220,139
Sales 169,970
Sales value 116,318

Acyclic:

Production 43,994
Sales 30,878
Sales value 15,477

fl. Elastomers (Synthetic Rubber)

Production 3,822,545
Sales 3.262,044
Sales value 874,237

9. Plastlclzers

Cyclic:

Production 929,871
Sales 865,084
Sales value 167,827

Acyclic:

Production 332,908
Sales 296,767
Sales value 93,142

10. Surface-Active Agents

Cyclic: 3

Production 1 ,418,444
Sales 852,238
Sales value 95,810

223,730
108,357

1,240,696
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Table 2.— Synthetic organic chemicals: Sunnmary of U.S. production and sales of Intermediates and
finished products, 1967, 1984, and 1985 —Continued

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

Chemical 1985

Increase or decrease (-)

1985 over
1967

1985 over
1984

10. Surface-Active Agents-Continued

Acyclic:

Production 2,060,851
Sales 897,786
Sales value 220,877

1 1

.

Pesticides and Related Products

Cyclic:

Production 823,158
Sales 681,532
Sales value 627,742

Acyclic

:

Production 226,505
Sales 215,831
Sale value 159,301

3,109,332
1,589,835
1,083,626
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SECTION I
-- TAR AND TAR CRUDES

STATISTICAL HIGHLIGHTS

Cynthia B. Foreso

202-523-1230

TAR

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.

Collection of data on coal tar by the Energy Information Administration, U.S. Department of Energy

was discontinued; however, the U.S. International Trade Commission will begin collection of these data

for the 1986 reporting year.

TAR CRUDES

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 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 (see figure 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. However, the 1985 benzene production by petroleum refiners amounted to 1.3 billion

gallons. The output of toluene from petroleum refiners (including material used for blending in aviation

fuel) totaled 704 million gallons in 1985; and the refiners' output of xylene (including that produced for

blending in motor fuels) was not publishable.

Production figures for road tar for 1985 cannot be published; however, production of tar for use other

than as a road tar was 145 million gallons in 1985.

Some of the products obtained from tar and included in the statistics in table 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.

Data for 1985 tar crudes were supplied by 25 companies and company divisions.
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Figure 1.—Crude coal tar.
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Note.—Data for 1985 are not available.

Source: U.S. International Trade Commission, Synthetic Organic Chemicals: United

States Production and Sales.
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TABLE 1.—TAR AND TAB CRUDES; U.S. PRODUCTION AND SALES, 1985

[Listed below are all tar crudes for which any reported data on production or sales may be published.
Table 2 lists all products for which data on production and/or sales were reported and identifies the
manufacturers of each]

TAR AND TAR CRUDES
QUANTITY

PRODUCTION
QUANTITY UNIT

VALUE 1

Coal tar: Coke-oven operators
Crude light oil:^ Coke-oven operators
Intermediate light oil: Coke-oven

operators
Light-oil distillates:

Benzene, all grades, total^

Coke-oven operators
Petroleum refiners^

Toluene, all grades, total
Coke-oven operator
Petroleum refiners'

Xylene, all grades, total^
Coke-oven operators
Petroleum refiners

Naphthalene , crude

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

:

Distillate as such (100% creosote
basis)

Creosote in coal tar solution (100%
solution basis)

Tar, for uses other than road tar
Pitch of tar: hard

1,000 gal—
1,000 gal

1,000 gal—

1,000 gal—
1,000 gal—
1,000 gal—
1,000 gal—
1,000 gal—
1,000 gal—
1,000 gal—
1,000 gal—
1,000 gal—

1,000 lbs—

1,000 gal-

1,000 gal—
1,000 gal—
1,000 tons-

72,394

(*)

C)
C)

1,282,760
C)
C)
703,740
C)
C)
C)

C)

66,587
145,347

515

( = )

54,744

C)
C)
C)
C)
(.')

C)
(«)

42,311
154,719

473

1.000
dollars

(*)

42,739

C)
C)
C)
C)
C)
C)
C)
C)
C)

38,051

38,152
111,698
125,441

.90

.72

265.04

^Unit value per gallon pound, or ton as specified.
^Collection of data on coal tar by the Energy Information Administration, U.S. Department of Energy

(Quarterly Coal Report) was discontinued. The U.S. International Trade Commission will begin collection of
these data for the 1986 reporting year.

^Data reported by tar distillers are not included because publication would disclose the operations of
individual companies.
'Statistics cannot be published; to do so would disclose the operations of Individual companies.
° Includes data for material produced ,for use in blending motor fuels. The annual production statistics

for petroleum refiners on benzene, toluene, and xylene are not comparable with the combined monthly
production figures because of fiscal year revisions.

'Benzene, specification grades (1 ,2 ).

'Sales data for toluene produced by petroleum refiners includes only high purity (98-100%) toluene.

Bote 1.—Statistics for materials produced in coke and gas-retort ovens are compiled by the Energy
Information Administration, U.S. Department of Energy. Statistics for materials produced in tar and
petroleum refineries are compiled by the U.S. International Trade Commission.
Note 2.—Data for all other tars and tar crudes are not included in the 1985 report because publication

would disclose the operations of individual companies.
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TABLE 3. —TAR AND TAR CRUDES: DIRECTORY OF MANUFACTURERS, 1985

ALPHABETICAL DIRECTORY BY CODE

[Names of manufacturers that reported production and/or sales of tar and tar crudes to the U.S. International
Trade Commission for 1985 are listed below in the order of their identification codes as used in table 2]

CODE
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^^ SECTION II -- PRIMARY PRODUCTS FROM PETROLEUM AND NATURAL

GAS FOR CHEMICAL CONVERSION

STATISTICAL HIGHLIGHTS

James Raftery

202-523-0453

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 xylene). 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 sufficientiy 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 xylene, which are used in blending aviation and motor fuel.

The total production of primary products derived from petroleum and natural gas during 1981-85 is

shown in figure 1. Production decreased 16,465 million pounds or by 15 percent from 1981-82 as a

result of economic conditions. Between 1984-85 production also decreased 4 percent from 108,666

million pounds to 104,484 million pounds.

The output of primary products derived from petroleum and natural gas as a group amounted to

104,484 million pounds in 1985. Production in 1984 was 108,666 million pounds. The output of

aromatic and naphthenic products from petroleum amounted to 23,453 million pounds in 1985,

compared with 24,563 million pounds in 1984. Sales amounted to $1,973 million in 1985 and $2,162

million in 1984. In 1985, production of benzene was 9,390 million pounds; production of toluene was

5,074 million pounds; and production of high purity mixed xylenes were 4,464 million pounds (table 1).

Production of all aliphatic hydrocarbons and derivatives from petroleum and natural gas was 81,031

million pounds in 1985, compared with 84,103 million pounds in 1984. Sales of these products were

valued at $5,837 million in 1985, compared with $6,094 million in 1984. Production of ethylene was

29,847 million pounds in 1985. The output of 1,3-butadiene in 1985 was 2,340 million pounds.

Production of propylene in 1985 was 14,887 million pounds (table 1).

Data for 1985 primary products from petroleum and natural gas for chemical conversion were supplied

by 70 companies or company divisions.

' Statistics on chemicals from coal tar are given in Section 1 (Tar and Tar Crudes) of this report.
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Figure 1.—Primary products from petroleum and natural gas.
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TABLE 1.—PRIMARY PRODUCTS FROM PETROLEUM AND NATURAL GAS FOR CHEMICAL
CONVERSION: U.S. PRODUCTION AND SALES, 1985

[Listed below are the primary products from petroleum and natural gas for chemical conversion for which any
reported data on production or sales may be published. (Leaders (...) are used where the reported data are
accepted in confidence and may not be published or where no data were reported.) Table 2 lists all primary
products from petroleum and natural gas for chemical conversion for which data on production and/or sales
were reported and identifies the manufacturers of each]

PRIMARY PRODUCTS FROM PETROLEUM AND NATURAL

GAS FOR CHEMICAL CONVERSION
PRODUCTION

UNIT

VALUE 1

Grand total

AROMATICS AND NAPHTHENES^

Total

Benzene, all grades, total
High purity (98-100%)
Other (90-97.9%)

Toluene, all grades, total
High purity (98-100%)
Other (90-97.9%)^ "

Xylene, mixed, total
High purity (98-100%)
Other (90-97.9%)"

All other aromatics and naphthenes^

ALIPHATIC HYDROCARBONS

Total

Cj Hydrocarbons, total
Acetylene (For chemical use only)
Ethane
Ethylene

Cj Hydrocarbons, total
Propane
Propylene

C^ Hydrocarbons, total
Butadiene and butylene fractions
1,3-Butadiene, grade for rubber (elastomers)
n-Butane
1-Butene
1-Butene and 2-Butene mixed^
Isobutane
Isobutylene
All other'

Cj Hydrocarbons, total
Isoprene (2-Hethyl-l,3-butadiene)
n-Pentane
Pentenes , mixed
All 1.1. 10 11
All other

All other aliphatic hydrocarbons, derivatives and
mixtures , total

Alpha olefins, Cg-Cio

1,000
pounds

104.483.734

23.452.681

9,389.805
8,251,465
1,138,340

5.073.965
4,008,129
1,065,836

4,463,807

4,525,104

81.031.053

35.755.546
277,558

5,631,262
29,846,726

25.191.952
10,305,103
14,886,849

11,650.935
1,017,666
2,340,484
2,214,392

414,248
639,775

1,638,820

3,385,550

65,577
107,108
973,397
899,627

517,474

1.000
pounds

49.885.047

1.000
dollars

7.810.050

13.266.929 1.973.405

718,904

3,658,709

36,618.118 5.836.645

12.600.541 1.756.289
102,781

2,769,057
9,728,703

13,918.244
6,240,393
7,677,851

5.957.062

43,842
185,231

1,527,216

1.869,516

972,754
2,039,338
1,332,556

198,186
242,814
686,096
303,384
181,934

557.907

685,713
1,183,803

1.272,215

44,904

286,297
226,706

159,274
682,789
153,004
45,629
31,793
87,837
66,057
45,832

102.737
10,679

43,806
48,252

$0.16

See footnotes at end of table.
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TABLE 1. —PRIMARY PRODUCTS FROM PETROLEUM AND NATURAL GAS FOR CHEMICAL
COHVERSIOH: U.S. PRODUCTION AND SALES, 1985~C0NTINUED

PRIMARY PRODUCTS FROM PETROLEUM AND NATURAL

GAS FOR CHEMICAL COHVERSIOH
PRODUCTION

UNIT

VALUE

1

ALIPHATIC HYDROCARBONS—Continued

All other aliphatic hydrocarbons, derivatives and
mixtures—Continued

Alpha olefins, Cn and higher
Dodecene (Tetrapropylene)
n-Heptane
Hexane
Nonene (Tripropylene)
n-Paraffins' ^

All other' 5

1.000
pounds

785,336
349,989
123,948
482,457

1,295,557
2,832,150

482,550
118,189
121,660
306,577
160,672
913,618
,144,653

1.000
dollars

121,501
25,397
26,099
63,505
40,338

178,908
286,330

$0.25
.21

.21

.21

.25

.20

.25

^Calculated from rounded figures.
*The chemical raw materials designated as aromatics are in some cases identical with those obtained from

the distillation of coal tar; however, the statistics given in the table above relate only to such materials as
are derived from petroleum and natural gas. Statistics on production and/or sales of benzene, toluene, and
xylene from all sources are given in table 1 of the report on "Tar and Tar Crudes."

^Includes toluene, solvent grade, 90 percent.
* Includes toluene and xylene used as solvents; may include that which is blended in aviation and motor

gasolines.

'Includes data for alkyl aromatics, crude cresylic acid, cyclopentane, naphthalene, naphthenic acid,
carbon black feedstock, distillates, solvents and miscellaneous cyclic hydrocarbons. Includes sales data only
for the other than high purity grades of benzene, toluene, and mixed xylenes.

^Production figures on acetylene from calcium carbide for chemical synthesis are collected by the U.S.
Bureau of the Census.
'Includes data for refinery propylene.
°The statistics represent principally the butene

manufactured.
'Includes production and/or sales data for mixed

only for isobutylene.
^"Includes data for mixtures of Cj hydrocarbons,
^1 Includes sales data only for n-pentane and isoamylene.

^^Includes data for the following chain lengths: Cg-Cg, C9-C15, Cij-Cm, C15-C15, Cjj-Cjg and others.
^ ^Includes production and/or sales data for methane, methylcyclopentadiene, isoheptanes, isohexane,

iso-octane, mixed hexenes, mixed heptenes, mixed octenes, n-octane, di-isobutylene, eicosane, nonene, mixtures
of C and Ca, Cs-Ce, C5-C7, Ce-Cy hydrocarbons, hydrocarbon derivatives, and other hydrocarbons.

content of crude refinery gases from which butadiene is

C, streams, and 2-butene. Includes production data

isopentane, 1-pentene, 2-pentene, and piperylene.
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TABLE 3.~PRIIfARy PRODUCTS FROH PETROLEUM AND NATRUAL GAS FOR CHEMICAL CONVERSION:
DIRECTORY OF NANUFACIURBRS , 1985

ALPHABETICAL DIRECTORY BY CODE

Haines of manufacturers that reported production and/or sales of crude products from petroleum and natural gas for
chemical conversion to the U.S. International Trade Commission for 1985 are listed below in the order of their
identification codes as used in table 2)

Name of Company Name of Company

ACU
AHO
APR
ASH
ATK

HAS
BFG

CCP
CGO
CLK
CPS
CRP
CSD
CSP
CXI

DOW
DUP

EKT

EKX
ELP

EHJ
EPC

GDC
GRS

HEC
HES

HMY
HST

KHI
KLH

Allied Corp., Union Texas Petroleum Corp.
Amoco Corp

.

Atlas Processing Co.

Ashland Oil, Inc., Ashland Petroleum Co.

Atlantic Richfield Co., Arco Chemical Co.

F. Goodrich Chemical
BASF Wyandotte Corp.
B. F. Goodrich Co.

,

Group
Borden, Inc., Borden Chemical Div.

Crown Central Petroleum Corp.

Citgo Petroleum Corp.

Clark Oil & Refining Corp.

CPS Chemical Co., Inc.

Corpus Christi Petrochemical Co

.

Fina Oil & Chemical Co., Cosden Chemical Div.

Coastal Refining & Marketing, Inc.
Chemical Exchange Industries, Inc.

Dow Chemical Co.

E . I , duPont de Nemours & Co . , Inc

.

Petrochemicals Dept.

Eastman Kodak Co .

:

Tennessee Eastman Co. Div.

Texas Eastman Co. Div.

El Paso Products Co.

Exxon Chemical Americas
Enterprise Products Co. of Mississippi

Ferro Corp., Productol Chemical Div.

Chevron Chemical Corp.
Champlin Petroleum Co.

Helmerich & Payne, Inc., National Gas
Odorizing Div.

Hewchem
Amerada Hess Corp. (Hess Oil Virgin Islands

Corp.)
Humphrey Chemical Co.

American Hoeshst Corp., Petrochemical/
Plastics Group

Koch Refining Co.

Kalama Chemical, Inc.

Lyondell Petrochemical Co.

HCB
MER
MOC
MON

NES
NWP

PAS
PLC
PPR

SHC

SHO
SIO
SKO

SNO
SOC
SOG
SOH
SUN
SWR

TCR
TID
THA
TOG
IPC

UCC
UOC
USI

VEL
VST

Borg-Wamer Corp . , Borg-Wamer Chemicals
Merichem Co.

Marathon Petroleum Co., Texas Refining Div.
Monsanto Co.

Ruetgers Nease Chemical Co.

Norchem, Inc.

Olin Corp.

Pennwalt Corp.
Phillips Petroleum Co.

Phillips Puerto Rico Core, Inc.

Rohm & Haas Co.

Shell Oil Co., Shell Chemical Co. Div.

Shell Oil Co.

Standard Oil Co. (Ohio)

Texaco Refining & Marketing, Inc.

Mobil Oil Corp.

:

Gas Liquids Dept.
Mobil Chemical Co., Petrochemicals Div.

SunOlin Chemical Co.

Chevron Corp . , Chevron Chemical Co

.

Charter International Oil Co.

Standard Oil Chemical Co.

Sun Company, Inc.

Southwestern Refining Co., Inc.

Texas City Refining, Inc.
Texaco Refining & Marketing, Inc., Delaware Refinery
Ethyl Corp.
Tenneco Oil Co.

Texas Petrochemicals Corp.
Tenn-USS Chemicals Co.

Texaco Butadiene Co.

Texaco , Inc . , Texaco Chemical Co

.

Union Carbide Corp.
Union Oil Co. of California
National Distillers & Chemicals Corp., U.S.

Industrial Chemicals Co.

U.S. Steel Corp., USS Chemicals Div.

Velsicol Chemical Corp.
Vista Chemical Co.

Note.—Complete names, telephone numbers, and addresses of the above reporting companies are listed in table 1 of
the appendix.
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SECTION III -- CYCLIC INTERMEDIATES

STATISTICAL HIGHLIGHTS

Ed Matusik

202-523-0492

Cyclic intermediates are synthetic organic chemicals derived principally from petroleum and natural

gas and from coal-tar crudes produced by destructive distillation (pyrolysis) of coal. Most cyclic

intermediates are used in the manufacture of more advanced synthetic organic chemicals and finished

products, such as dyes, medicinal chemicals, elastomers (synthetic rubber), pesticides, and plastics and
resin materials. Some intermediates, however, are sold as end products without further processing. For

example, refined naphthalene may be used as a raw material in the manufacture of 2-naphthol or of other

more advanced intermediates, or may be packaged and sold as a moth repellant or as a deodorant. In

1985, about 43 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 1981-85 is shown in figure 1. Total

production of cyclic intermediates in 1985 amounted to 45,487 million pounds, a decrease of 3 percent

compared with production in 1984. Sales of cyclic intermediates in 1985 were 19,585 million pounds,

valued at $6,337 million, compared with 19,957 million pounds, valued at $6,930 million, in 1984.

Intermediates that were produced in excess of 1 billion pounds in 1985 were styene (7,622 million

pounds), ethylbenzene (7,386 million pounds), terephthalic acid, dimethyl ester (6,490 million pounds),

p-xylene (4,779 million pounds), phenol (2,841 million pounds), cumene (2,627 million pounds), and
cyclohexane (1,657 million pounds). These intermediate chemicals produced in excess of 1 billion

pounds accounted for about 84 percent of the total output of cyclic intermediates production in 1985.
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Figure 1.—Cyclic Intermediates.
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TABLE 1.—CYCLIC INTERMEDIATES: U.S. PRODUCTION AND SALES, 1985

[Listed below are all cyclic intermediates for which any reported data on production and sales may be pub-

lished. (Leaders (...) are used where the reported data are accepted in confidence and may not be published,

or where no data were reported.) Table 2 lists all cyclic intermediates for which data on production and/or

sales were reported and identifies the manufacturer of each]

.

CYCLIC INTERMEDIATES PRODUCTION •
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TABLE 3.—CYCLIC INTERMEDIATES: DIRECTORY OF MANUFACTURERS, 1985

ALPHABETICAL DIRECTORY BY CODE

[Names of manufacturers that reported production and/or sales of cyclic intermediates to the U.S. International
Trade Commission for 1985 are listed below in the order of their identification codes as used in table 2]

CODE
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TABLE 3.—CYCLIC INTERMEDIATES: DIRECTORY OF MANUFACTURERS, 1985—Continued

CODE
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SECTION IV -- DYES

STATISTICAL HIGHLIGHTS

Stephen Wanser

202-523-0496

Synthetic dyes are derived in whole or in part from cyclic intermediates. Approximately two-thirds of

the dyes consumed in the United States are used by the textile industry to dye natural and synthetic fibers

or fabrics; about one-sixth is used for coloring paper; and the rest is used chiefly in the production of

organic pigments and in dyeing leather and plastics. Of the several thousand different synthetic dyes that

are known, more than one thousand are manufactured by domestic producers, collectively. The large

number of dyes results from the many different types of materials to which dyes are applied, the different

conditions of service for which dyes are required, and the cost that a particular use can bear. Commercial

dyes are formulated products which are sold in a variety of physical forms (e.g.) granular, powders,

liquids, and pastes) containing concentrations of colorant ranging from 6 percent (approximately) to 100

percent. In the statistical tables, production and sales quantities are expressed in terms of a standard

strength of product (based on dying performance) and not in terms of the amount of actual colorant.

Total domestic production of dyes in 1985 amounted to 222 million pounds, or 4.6 percent less than

the 233 million pounds produced in 1984 (table 1). Sales of dyes in 1985 amounted to 267 million

pounds, valued at $651 million, compared with 221 million pounds, valued at $691 million, in 1984. In

terms of quantity, sales of dyes in 1985 were 21 percent more than in 1984 and in terms of value, 5.9

percent less. The average unit value of sales of all dyes in 1985 was $2.43 per pound, compared with

$3.13 per pound in 1984.

Production of two classes of dyes increased in 1985, while the remaining eight major classes registered

slight to moderate decreases in their production. Mordant dyes increased by 39 percent from 288

thousand pounds in 1984 to 339 thousand pounds in 1985; acid dyes decreased by 24.0 percent to 19.1

million pounds in 1985 from 25.1 million pounds in 1984. Changes in U.S. production of synthetic dyes

followed overall changes in U.S. economic activity during 1981-85 (see figure 1).
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TABLE 1.—DYES: U.S. PRODUCTION AND SALES, 1985

[Listed below are all dyes for which any reported data on production or sales may be published. (Leaders
(...) are used where the reported data are accepted in confidence and may not be published or where no data
were reported.) Table 2 lists all dyes for which data on production and/or sales were reported and
identifies the manufacturers of each]

PRODUCTION
UNIT

VALUE "^

Grand total

ACID DYES

Total

Acid yellow dyes, total
Acid Yellow 17

Acid Yellow 23

Acid Yellow 36

Acid Yellow 49

Acid Yellow 151

All other

Acid orange dyes, total
Acid Orange 7

Acid Orange 156

All other

Acid red dyes, total
Acid Red 1

Acid Red 73

Acid Red 137
Acid Red 151
Acid Red 182

All other

Acid violet dyes

Acid blue dyes total
Acid Blue 145

Acid Blue 324

All other

Acid green dyes

Acid brown dyes

Acid black dyes, total
Acid Black 1

Acid Black 52

All other

BASIC DYES (CLASSICAL AND MODIFIED)

Total

Basic yellow dyes

Basic orange dyes, total
Basic Orange 2

All other

Basic red dyes, total
Basic Red 12

Basic Red 15

All other

1.000
pounds

222.127

19.116

3.114

902

2,069

4.322
180

2,252
1,890

126

355

3,341

4.841

1,224
3,617

107

399

2.126
236
634

1,256

11.661

3,198

211
417

1.550
242

444
864

32.916

7.775
105
79

40

190

7,361

6.899
119

6,780

8.216
127

69
215
314

7,491

106

7.189
25

1,424
5,740

153

431

2.147
207

1,940

11.156

3,035

622
189
433

245

421
854

1.000
dollars

650.580

83.438

10.424
609
338
232

517

8,728

8.855
310

8,545

23.592
391

465
362

1,502
20,872

805

299

7,232
20,827

1,355

2,140

7.909
583

7.326

56.146

2.822
498

2,324

6.466
1,302
1,122
4,042

$2.43

1.34
5.81
4.26
5.72
2.72

1.19

1.28
2.60

1.28

2.87

3.09

6.74
1.69
4.78
2.79

7.67

3.94
11.96
5.08
3.63

8.83

4.96

3.68
2.81

3.78

2.64
5.35

$4.26
5.31
2.67
4.73

See footnotes at end of table.
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TABLE 1.—DYES: U.S. PRODUCTION AND SALES, 1985—CONTINUED

PRODUCTION
UNIT

VALUE

BASIC DYES (CLASSICAL AND MODIFIED)—Continued

Basic violet dyes,
Basic Violet 1

—

Basic Violet 3

—

All other

Basic blue dyes,

Basic Blue 1

—

All other

All other basic dyes-

DIRECT DYES

Total-

Direct yellow dyes.
Direct Yellow 4

Direct Yellow 127-

All other

Direct orange dyes

,

Direct Orange 15

—

Direct Orange 102-

All other

Direct red dyes , total-
Direct Red 72

Direct Red 81

Direct Red 83

Direct Red 236

Direct Red 254

All other

Direct violet and green dyes-

Direct blue dyes.
Direct Blue 80

—

Direct Blue 86

—

Direct Blue 199-

Direct Blue 218-

All other

Direct brown dyes-

Direct black dyes.
Direct Black 22-

Direct Black 80-

All other

3.393
1,773
1,117

503

1,585

1,251

29.661

558

700
10,077

458

1,102

491
396

90

978
1,140
1,989

5.317
228
497

398
734

3,460

194

5.919
1,216
1,190
3,513

1.000
pounds

1,621
953

515

1,524

1,473

1,366

501

932
10,250

2.561
733

1,828

7.320
528
441
146

1,167

5,038

730

13.198
221
736

420
1,676
10,145

419

20.504

1,162
19,342

3,610
3,566
3,032

365

11,641

79.394

1,528
1,641

20,104

3,714

17.219
2,054
1,537

344

2,350

10,934

1,110

19.216
821

2,600
1,657
3,089

11,049

1,715

12.485

2,511
9,974

Per
pound

2.23
3.74
5.88

2.36
2.01

3.71
3.53

2.16

.52

See footnotes at end of table
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TABLE 1.—DYES: U.S. PRODUCTION AND SALES, 1985—CONTINUED

DISPERSE DYES

Disperse yellow dyes-

Disperse orange dyes, total
Disperse Orange 25 and 25:1-
Disperse Orange 30
Disperse Orange 37

Disperse Orange 44 and 44:1-
All other

Disperse red dyes, total-
Disperse Red 1

Disperse Red 5

Disperse Red 73

Disperse Red 133
Disperse Red 177
Disperse Red 179

All other

Disperse violet dyes-

Disperse blue dyes , total-
Disperse Blue 3

Disperse Blue 64
Disperse Blue 79^

All other

Disperse black, brown and green dyes, total-
Disperse Brown 1

Disperse Black 9

All other

FIBER-REACTIVE DYES

Total

FLUORESCENT BRIGHTENING AGENTS

Total

FOOD, DRUG, AND COSMETIC COLORS

Total

Food, Drug and Cosmetic Dyes, Total-

FDSC Red No. 3

FD&C Yellow No. 5

FD&C Yellow No. 6

All other food, drug, and cosmetic, dyes-

PRODUCTION

1.000
pounds

25.091

1,666

3.742

253

1,991
191
300

1,007

4.705

297
204

3,743

294

12.647

6,316
6,331

2.037
753

542
742

6.839

58.028

6.049

5.681

412

1,308
987

2,974

1.000
pounds

25.735

3.226

237

1,599
165

184
1,041

4,932
141
48

305

172
481
188

3,597

354

12.236
436

118
6,008
5,674

2.858
478

2,380

7.166

61.370

5.837

5.484

369
1,294
1,024
2,797

1.000
dollars

94.318

8.152
563

3,505
449

523
3,112

25.889
411
135

1,158
1,574
1,872

727

20,012

2,133

42.762
1,976

639

7,757
32,390

9.187
1,455

51.357

50.774

5.505
6,639
4,811

33,819

UNIT

VALUE 1

Per
pound

$3.66

2.91

2.47

2.38
2.19
2.72
2.84
2.99

5.25
2.91
2.83
3.80
9.17
3.89
3.86
5.56

6.05

3.49
4.54
5.43
1.29
5.71

3.25

10.06

14.93
5.13
4.70

12.09

See footnotes at end of table.
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TABLE 1.—DYES: U.S. PRODUCTION AND SALES, 1985—CONTINUED

PRODUCTION
UNIT

VALUE

1

FOOD, DRUG, AND COSMETIC COLORS--Continued

Drug and Cosmetic Dyes, Total

D&C Red No. 6

D&C Red No. 7

D&C Red No. 27

D&C Red No. 33

DSC Yellow No. 10

All other drug and cosmetic dyes

DRUG AND COSMETIC DYES EXTERNAL

MORDANT DYES

Total

SOLVENT DYES

Total

Solvent yellow dyes
Solvent orange dyes
Solvent red dyes
Solvent blue dyes
All other solvent dyes

VAT DYES

Total

Vat yellow dyes
Vat orange dyes

Vat red dyes
Vat blue dyes
Vat green dyes
Vat brown dyes
Vat black dyes
Vat violet dyes

All other dyes^

1.000
pounds

10.740

1,534
813

2,768
2,901
2,724

36,330

48
99

738

33,554
504
893
184
310

18,273

1.000
pounds

65

102

1.284

7.505

1,242
738

2,391
625

2,509

39.091

182
194

806

34,070
832

1,533
1,155

319

18,808

1.000
dollars

7.810

761

1,147
230
261

2,997
2,414

165

1.183

32.019

6,289
2,994

11,293
4,160
7,283

84.095

1,357
1,163
5,457

58,329
3,401
6,674
5,457
2,257

35,997

Per
pound

t22.38

13.13
10.36
41.56
39.04
45.42
23.73

37.79

4.72
6.65
2.90

7.46
5.99
6.77
1.71
4.09
4.35
4.73
7.06

2.62

"^Calculated from unrounded figures.
'Several close chemical analogs are marketed as Disperse Blue 79 or Disperse Blue 79 similar products.

All of these analogs are aggregated in the statistics under the heading Disperse Blue 79.

^The data include azoic compositions, azoic coupling components, azoic diazo components (bases and
salts), sulfur dyes, and miscellaneous dyes. Statistics for those groups of dyes may not be published

separately because publication would disclose information received in confidence.
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TABLE 3.—DYES: DIRECTORY OF MANUFACTURERS, 1985

ALPHABETICAL DIRECTORY BY CODE

[Names of manufacturers that reported production and/or sales of dyes to the U.S. International Trade Commission
for 1985 are listed below in the order of their identification codes as used in table 2]

CODE
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SECTION V -- ORGANIC PIGMENTS

STATISTICAL HIGHLIGHTS

Stephen Wanser

202-523-0496

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 1985 are given in table I.2 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 1985 was 80.9 million pounds—5.6 percent less than the 85.7

million pounds produced in 1984. Total sales of organic pigments in" 1985 amounted to 69.0 million

pounds, valued at $447.7 million, compared with 76.1 million pounds, valued at $493.0 million, in

1984. In terms of quantity, sales of organic pigments in 1985 were 9.3 percent lower than in 1984; in

terms of value, sales in 1985 were 9.2 percent lower than in 1984. Changes in U.S. production of pigment

has followed overall changes in U.S. economic activity during 1981-85 (see figure 1).

Production of toners in 1985 amounted to 80.3 million pounds—5.5 percent less than the 84.9 million

pounds reported in 1984. Sales in 1985 were 68.5 million pounds, valued at $440.8 million, compared
with 75.5 million pounds valued at $488.6 million, in 1984. Sales in 1985 were 9.3 percent lower than

those in 1984 in terms of quantity, and 9.8 percent lower in terms of value. The individual toners listed in

the report which were produced in the largest quantities in 1985 were Pigment Yellow 12, 13.9 million

pounds; Pigment Blue 15.3, beta form, 9.5 million pounds; Pigment Red 49:1 barium toner, 6.0 million

pounds; Pigment Red 57:1 calcium toner, 8.5 million pounds; Pigment Red 53:1, barium toner, 4.5

million pounds; and Pigment Yellow 14, 4.4 million pounds.

Production of lakes totaled 595,000 pounds in 1985, 24 percent lower than the 782,000 pounds

reported for 1984. Sales of lakes in 1985 amounted to 495,000 pounds, valued at $3.9 million. In terms

of quantity, sales of lakes in 1985 were 19 percent lower than in 1984; in terms of value, sales in 1985

were 10 percent lower than in 1984.

' 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.

2 See also table 2 which lists these products and identifies the manufacturers by codes. The codes are listed in table 3.
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Figure 1.—Organic pigments.
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TABLE 1.—ORGANIC PIGMENTS: U.S. PRODUCTION AND SALES, 1985

[Listed below are the organic pigments for which any reported data on production or sales may be published.
(Leaders (...) are used where the reported data are accepted in confidence and may not be published or where
no data were reported.) Table 2 lists all organic pigments for which data on production and/or sales were
reported and identifies the manufacturers of each]

ORGANIC PIGMENT PRODUCTION

QUANTITY
UNIT

VALUE

2

Grand Total-

Total-

Yellow toners, total
Acetoacetarylide yellows:

Pigment Yellow 1, C.I. II 680—
Pigment Yellow 3, C.I. II 710—
Pigment Yellow 65, C.I. II 740-
Pigment Yellow 74, C.I. II 741-

Diarylide yellows:
Pigment Yellow 12, C.I. 21 090-
Pigment Yellow 13, C.I. 21 100-

Pigment Yellow 14, C.I. 21 095-

Pigment Yellow 17, C.I. 21 105-

Pigment Yellow 83, C.I. 21 108-

All other

Orange toners, total
Pigment Orange 5, C.I. 21 075

—

Pigment Orange 13, C.I. 21 110-
Pigment Orange 16, C.I. 21 160-

Pigment Orange 46, C.I. 15 602-
All other

Red toners, total
Naphthol reds, total

Pigment Red 2, C.I. 12 120
Pigment Red 5, C.I. 12 490
Pigment Red 17, C.I. 12 390
Pigment Red 23, C.I. 12 355
All other naphthol reds

Pigment Red 3, C.I. 12 120
Pigment Red 4, C.I. 12 085
Pigment Red 38, C.I. 12 120
Pigment Red 48:1 barium toner, C.I. 15 865
Pigment Red 48:2, calcium toner, C.I. 15 865

—

Pigment Red 48:4, manganese toner C.I. 15 865-
Pigment Red 49:1 barium toner, C.I. 15 630
Pigment Red 49:2, calcium toner, C.I. 15 630—
Pigment Red 52:1, calcium toner, C.I. 15 860—
Pigment Red 53:1, barium toner, C.I. 15 585
Pigment Red 57:1, calcium toner, C.I. 15 850—
Pigment Red 81, PMA, C.I. 45 160
All other

80.858

80.263

22.516

177
106
938

13,892
313

4,359
570
776

1,287

2.407

759

128
680
615

225

29.171
1,756

47

22

45
87

1,555
851
79

150
721

1,441
214

5,987
832
703

4,451
8,533

363

3,090

1.000
pounds

dry basis ^

69.034

68.539

17.627

115
175
116
986

9,695
250

3,549
513
835

1,393

2.296

725
118
572
680
201

24.358

81

1,699
888
101
134
661

1,385
227

4,529
760

731

3,943
6,416

344

2,411

447.709

440.849

84^16

663

992
942

6,639

39,674
1,609

14,948
3,085
7,420
8,144

15.014

3,893
1,113
3,617
3,298
3,093

12,932
505

970

11,457
4,876

477

1,495
4,141
8,854
1,804

16,507
3,543
4,584

15,968
31,069
5,352

53,021

$6.44

4.47

5.76
5.65
8.11
6.73

4.09

5.37
9.42

4.85
15.35

7.07
10.59

12.04
6.74
5.49
4.74

11.19
6.27
6.40
7.94
3.64
4.66
6.27
4.05
4.84

15.54
21.99

See footnotes at end of table.
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TABLE 1.—ORGAHIC PIGMENTS: U.S. PRODUCTION AND SALES, 1985_C0HTINUED

ORGAHIC PIGMENT PRODUCTIOH
UNIT
VALUE^

TONERS—Continued

Violet toners, total

Pigment Violet 1, PTA, C.I. 45 170-
Pigment Violet 3, (PTA)

Pigment Violet 19, C.I. 46 500
Pigment Violet 23, C.I. 46 500

All other

1.000
pounds

dry basis ^

3.084

1.000
pounds

dry basis ^

2.907 5?, 030

Blue toners, total
Pigment Blue 1 (PMA)

Pigment Blue 15, alpha form, C.I. 74 160

Pigment Blue 15:1, alpha form, C.I. 74 160-

Pigment Blue 15:2, alpha form, C.I. 74 160-

Pigment Blue 15:3, beta form, C.I. 74 160

—

All other

313
2,720

20.671

1,758
304

810

18.856

424

117
35,052
7,663
8,774

106.200

Green toners, total
Pigment Green 7, C.I. 74 260-

All other

65

805
1,028

587
9,536
8,650

2.004

51
733
977
561

8,477
8,057

2.094

813

6,213
10,172
5,862

46,490
36,650

17.347
,849

245
14,781
2,566

Brown and Black toners, total-
Pigment Bro»m 5

All other

3.860

Pigment Red 83. C

Pigment Violet 5:

All other lakes

—

I. 58 000

L, C.I. 58 055-
315
520

3.025

$17.90
15.61
15.41
19.94
25.20
10.83

5.63
15.85
8.47

10.41
10.44
5.48
4.55

8.29
7.99

10.22

12.05
8.81
7.38

^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.

'Calculated from unrounded figures.
^Quantities for toners are reported as dry full-strength toner content, excluding the weight of any

dispersing agent, vehicle, or extender. Quantities for lakes are reported as dry lake content, excluding the

weight of any dispersing agent or vehicle.

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

The abbreviations PMA and PTA stand for phosphomolyhdic and phosphotungstic (including phosphotungs-
tomolybdic) acids, respectively.
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TABLE 3.—ORGANIC PIGMENTS: DIRECTORY OF MANUFACTURERS, 1985

ALPHABETICAL DIRECTORY BY CODE

[Names of manufacturers that reported production and/or sales of organic pigments to the U.S. International Trade
Commission for 1985 are listed below in the order of their identification codes as used in table 2]

CODE
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SECTION VI -- MEDICINAL CHEMICALS

STATISTICAL HIGHLIGHTS

Elizabeth R. Nesbitt

202-523-1768

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 1981-85 are shown in figure 1.

The table shows statistics for production and sales of medicinal chemicals grouped by pharmacological

class. The statistics shown are for bulk chemicals only. Finished pharmaceutical preparations and

products put up in pills, capsules, tablets, or other measured doses are excluded. ^ The difference between

production and sales reflects inventory changes, processing losses, and captive consumption of medicinal

chemicals processed into ethical and proprietary pharmaceutical products by the primary

manufacturer. In some instances, the difference may also include quantities for medicinal grade products

used as intermediates; for example, penicillin V used as an intermediate in the manufacture of other

antibiotics. All quantities are given in terms of 100 percent content of the pure bulk drug.

Total U.S. production of bulk medicinal chemicals in 1985 amounted to 224.7 million pounds. Total

sales of bulk medicinal chemicals in 1985 amounted to 144.6 million pounds, valued at $1,339.3 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 1985 was as follows: Antibiotics, 31.9

million pounds, 5.0 percent higher than in 1984; anti-infective agents other than antibiotics, 25.1 million

pounds, 8.0 percent less than in 1984; central nervous system depressants and stimulants, 63.2 million

pounds, 9.0 percent less than in 1984; gastrointestinal agents and therapeutic nutrients, 48.5 million

pounds, 11 percent less than in 1984; and vitamins, 37.6 million pounds, 25 percent less than in 1984.

Production of some of the more important individual products in the table was as follows: Choline

chloride, 44.2 million pounds, 11 percent less than in 1984; aspirin, 28.2 million pounds, 17 percent less;

and vitamin E, 13.7 million pounds, 18 percent more.

' Complementary statistics on the dollar value of manufacturers' shipments of finished pharmaceutical preparations,

except biologicals, are published annually by the U.S. Department of Commerce, Bureau of the Census, in Current

Industrial Reports, Series MA-28G. Many pharmaceutical manufacturers that report to the Bureau of the Census are

excluded from the U.S. International Trade Commission report because they are not primary producers of medicinal

chemicals; that is, they do not themselves produce the bulk drugs which go into their pharmaceutical products, but purchase

their drug requirements from domestic or foreign producers.
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Figure 1.—Medicinal chemicals.
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TABLE 1. —MEDICINAL CHEMICALS: U.S. PRODUCTION AND SALES, 1985

[Listed below are all synthetic organic medicinal chemicals for which any reported data on production or sales

may be published. (Leaders (...) are used where the reported data are accepted in confidence and may not be

published or where no data were reported.) Table 2 lists all medicinal chemicals for which data on

production and/or sales were reported and identifies the manufacturers of each]

MEDICINAL CHEMICALS PRODUCTION'
UNIT

VALUE

2

Grand total-

Acyclic
Benzenoid '

Cyclic nonbenzenoid'*-

Antibiotics, total—
Penicillins, total
Other antibiotics, total-

For medicinal use^

For nonmedicinal uses'

-

Antihistamines-

Anti-infective agents (except antibiotics), total-

Anthelmintics
Antiprotozoan agents
Other anti-infective agents

Autonomic drugs, total
Sympathomimetic (adrenergic) agents-
Other autonomic drugs

Central depressants and stimulants, total

Analgesics, antipyretics, and nonhormonal anti-

inflammatory agents, total
Aspirin
All other'

Anticonvulsants, hypnotics, and sedatives

Antidepressants
Antitussives
Tranquilizers
Other central depressants and stimulants

Expectorants and mucolytic agents-

Gastrointestinal agents and therapeutic nutrients,

total'

'

Choline chloride, all grades
All other

Renal-acting and edema-reducing agents-

Smooth muscle relaxants'^

Vitamins, total
Vitamin E
All other vitamins

Miscellaneous medicinal chemicals

1.000
pounds

48,729
125,591
50,340

31,922
6,800

25,122
6,727

18,395

211

9,013
10,691
5,384

63.234

55,714
28,160
27,554
1,636

218
342
75

5,249

1,162

44,238
4,219

13,732
23,899

1.000
pounds

144.618

1.000
dollars

1.339.322

43,695
75,672
25,251

11.636
1,626
10,010
3,545
6,465

103

3,497
713

3,623

38,890
286

24

280
9

3,962

980

42.381
39,752
2,629

8,364
24,286

140,018
648,419
550,885

429.786
37,526

392,260
329,127
63,133

5,491

4,926
4,258

24,930

17,289

112,845

112,846
6,307
3,110

53,065
6,197

117,100

7,756

25.603
16,469
9,134

10,725

172.920
86,370
86,550

$9.26

8.57
21.82

36.94
23.08
39.19
92.84
9.77

53.31

2.90

2.90
22.08

129.58
189.55
690.14
29.56

7.91

.41

.60

10.33
3.56

See footnotes at end of table.
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"^The data on production and sales are for bulk medicinal chemicals only. Methionine and most other amino
acids and their salts are now reported in the section on Miscellaneous End-Use Chemicals and Chemical
Products. Section totals are not, therefore, comparable with years prior to 1980.

'Calculated from rounded figures.

^Benzenoid, as used in this report, describes any cyclic medicinal chemical whose molecule contains
either a 6-membered carbocyclic ring with conjugated double bonds or a 6-membered heterocyclic ring with 1 or

2 hetero atoms and conjugated double bonds, except the pyrimidine ring.
* Includes antibiotics of unknown structure.
'Includes semisynthetic penicillins and all other penicillins.
'Includes production and sales of antifungal and antitubercular antibiotics, tetracyclines, and

cephalosporins

.

'Includes production and sales of tetracyclines.
° Includes production and sales of urinary antiseptics; does not include production of sulfaguanldine used

as an intermediate in the production of anti-infective sulfonamides; also includes sulfonamides.

'Includes sales quantity and value of aspirin; also production and sales of acetominiphen.
^"Includes production and sales of amphetamines, general anesthetics, respiratory and cerebral

stimulants, and skeletal muscle relaxants.
^ ^Methionine and its salts are now reported in the section in Miscellaneous End-Use Chemicals and

Chemical Products under amino acids.
"^ 'Includes theophylline derivatives.
^ ^Includes production and sales of vitamin A, vitamin B, vitamin C, vitamin D, and vitamin K.

^'Includes production and sales of antineoplastic agents, cardiovascular agents, diagnostic agents,
hematological agents, and unclassified medicinal chemicals. Also includes production and sales of local
anesthetics, dermatological agents, hormones and synthetic substitutes, sales quantity and value of smooth
muscle relaxants and production of renal-acting and edema-reducing agents.
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TABLE 3.—HBDICIHAL CHBHICALS: DIRECTORY OF HAHUFACTintERS , 1985

ALPHABETICAL DIRECTORY BY CODE

[Names of manufacturers that reported production and/or sales of medicinal chemicals to the U.S. International

Trade Commission for 1985 are listed below in the order of their identification codes as used in table 2]

CODE :
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SECTION VII -- FLAVOR AND PERFUME MATERIALS

STATISTICAL HIGHLIGHTS

Eric Land

202-523-0491

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 1985 amounted to 151.9 million pounds.

Sales of these materials in 1985 amounted to 86.1 million pounds, valued at $586.6 million, compared

with 114.7 million pounds, valued at $636.8 million, in 1984. U.S. production of flavor and perfume

materials in 1985 decreased by 15.0 percent from the level in 1984 while the quantity of sales decreased

by 25.0 percent, primarily owing to declines in production and sales of two major chemicals in this

section, monosodium glutamate and saccharin.

Production of cyclic flavor and perfume materials in 1985 amounted to 101.2 million pounds; sales

amounted to 70.5 million pounds, valued at $546.9 million. Individual publishable chemicals in the cyclic

group produced in the greatest volume in 1985 were anethole, q-methylionone, and eugenol.

U.S. output of acyclic flavor and perfume materials in 1985 amounted to 50.7 million pounds; sales of

these materials amounted to 15.6 million pounds, valued at $39.6 million. Monosodium glutamate,

formerly the most important of the acyclic chemicals was no longer produced domestically.
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Figure 1.—Flavor and perfume chemicals.

Millions of

pounds

zuu-

180-





VII -- FLAVOR AND PERFUME MATERIALS 121

TABLE 1.—FLAVOR AND PERFUME MATERIALS: U.S. PRODUCTION AND SALES, 1985

[Listed below are all synthetic organic flavor and perfume materials for which any reported data on production
or sales may be published. (Leaders (...) are used where the reported data are accepted in confidence and

may not be published or where no data were reported.) Table 2 lists all flavor and perfume materials for

which data on production and/or sales were reported and identifies the manufacturers of each]

FLAVOR AND PERFUME MATERIALS PRODUCTION
UNIT

VALUE 1

Grand total-

Benzenoid and Naphthalenoid

Total-

s-Ally1-2-methoxyphenol (Eugenol)

Phenethyl isobutyrate
2-Phenethyl phenylacetate
Phenylacetaldehyde, dimethyl acetal
p-Propenyianisole (Anethole)
All other benzenoid and naphthalenoid materials-

Terpenoid, Metaracyclic, and Acyclic

Total

Cedryl acetate
lonones
Y-Hethylionone
o-Terpinyl acetate
Vetivenyl acetate
All other terpenoid, heterocyclic, and alicyelic
materials

ACYCLIC

Total-

Ally hexanoate
Citronellyl formate
3,7-Dimethyl-cis-2,6-octadien-I-ol acetate (Neryl

acetate)
3,7-Dimethyl-l,6-octadxen-3-yl propionate (Linalyl

propionate) :-

3 , 7-Dimethyloctanol-l (Tetrahydrogeraniol)
3,7-Dimethyl-6-octen-l-ol (Citronellol)
Ethyl hexanoate
Geranyl acetate
Geranyl formate
2-Hexenal
cis-3-Hexen-l-yl acetate
7-Hydroxy-3 , 7-dimethyl-l-octanal (Hydroxycitronellal)

Isopentyl butyrate
1 , 3-Nonanediol acetate
N-Octyl acetate
All other acyclic materials

1.000
pounds

151.871

101.217

107
2,695

83,699

14.382

651
1,231

21

22

17

368

1,568

48,159

1.000
pounds

60.151

108
2,302

57,490

125

111
468

1,558
8

98
9

3

81

1.000
dollars

586.560

775

117

461
5,649

495,464

668

948

3,020

643

39,192

39.623

149

138

95

108

4,442
38

435
68
54

167
362

Per
pound

3.35

5.87
4.27
2.45
8.62

5.34
8.55
6.45

48.94

4.08

3.58
8.78

23.93

2.85
4.65
4.42
7.77

18,03

2.06
5.42

''Calculated from unrounded figures.
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VII - FLAVOR AND PERFUNE MATERIALS

TABLE 3. —FLAVOR AND PBKFUMB MATERIALS: DIRECTORY OF MANUFACTURERS, 1985

ALPHABETICAL DIRECTORY BY CODE

[Names of manufacturers that reported production and/or sales of flavor and perfume materials to the U.S. Inter-
national Trade Commission for 1985 are listed below in the order of their identification codes as used in table 2]

135

CODE



136 SYNTHETIC ORGANIC CHEMICALS. 1985

SECTION VIII -- PLASTICS AND RESIN f^ATERIALS

STATISTICAL HIGHLIGHTS

Edward J. Taylor

202-523-3709

Plastics and resin materials are high molecular weight polymers which, at some stage in their

manufacture, exist in such physical condition that they can be shaped or otherwise processed by the

application of heat and pressure. The terms "plastics," "resin," and "polymers," can be (and often are)

used interchangeably by the trade. Depending on the chemical composition, manufacturing process, or

intended use, the commercial products may contain plasticizers, fillers, extenders, stabilizers, coloring

agents, or other additives. There are about 40 to 50 basic plastics and resins which are available

commercially. These basic materials are available in literally thousands of individual compounds each

with its distinct properties depending on the molecular weight of the resin and the types and amounts of

the additives present. Plastics materials may be molded, cast, or extruded into semifinished or finished

solid forms. Resin materials may be in the form of solutions, pastes, or emulsions for applications such as

protective coatings, adhesives, or paper and textile treatment.

Statistics on U.S. production and sales of synthetic plastics and resin materials for 1985 are given in

table 1. U.S. production of plastics and resin materials in 1985 totaled 49,998 million pounds, or 3.6

percent more than the 48,255 million pounds produced in 1984. From 1981-85, the production of

plastics and resin materials increased irregularly from 40,601 million pounds in 1981 to 49,998 million

pounds in 1985, or at an average, annual rate of growth of 5.3 percent (see figure 1). Sales in 1985

totaled 42,171 million pounds, valued at $20,168 million, compared with 40,751 million pounds, valued

at $20,923 million, in 1984.

Thermosetting materials are those which harden with a change in composition in the final treatment so

that in their final state as finished articles they are substantially infusible and insoluble; that is, they carmot

again be softened by heat or solvents. U.S. production of thermosetting materials totaled 8,243 million

pounds in 1985, compared with 7,997 million pounds in 1984. Production of the most important

products in 1985 included phenolic (1,714 million pounds), amino (or urea and melamine) resins (1,624

million pounds), polyester resins, unsaturated (1,336 million pounds), and alkyd resins (830 million

pounds)

.

Thermoplastic materials are those which in their final state as finished articles can be repeatedly

softened by heat and hardened by a decrease in temperature. U.S. production of thermoplastic materials

totaled 41,755 million pounds in 1985 (or 83.5 percent of the total plastics and resin materials output for

1985), compared with 40,257 million pounds in 1984. Production of the most important products in

1985 included polyethylene (15,799 million pounds), polypropylene (5,654 million pounds), vinyl resins

(8,107 million pounds), and styrene type materials (7,229 million pounds).
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Rgure 1.—Plastics and resin materials.
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Source: U.S. International Trade Commission, Synthetic Organic Chemicals: United States

Production and Sales.
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TABLE 1.—PLASTICS AND RESIN MATERIALS: U.S. PRODUCTION AND SALES, 1985

[Quantities and values are given in terms of the total weight of the materials (dry basis). Listed below are

all plastics and resin materials, urethane type elastomers, and certain precursors for which any reported

data on production or sales may be published. (Leaders (...) are used where the reported data are accepted

in confidence and may not be published or where no data were reported.) Table 2 lists all products for

which data on production and/or sales were reported and identifies the manufacturers of each]

PLASTICS AND RESIN MATERIALS PRODUCTION UNIT

VALUE 1

Grand total-

THEEMOSETTING RESINS

Total-

Alkyd resins, total
Phthalic anhydride type
Polybasic acid type

Styrenated-alkyds or copolymer alkyds-
Vinyl toluene alkyds

Other copolymer alkyds

Epoxy resins: '"

Unmodified
Advanced '•

Furfuryl type resins
Glyoxal-formaldehyde resins
Melamine-formaldehyde resins (an amino resin)

—

Phenolic and other tar acid resins
Polyester resins, unsaturated
Polyether and polyester polyols for urethanes -

Polyurethane elastomers and plastics products,

total
Elastomers
Plastics

Urea-formaldehyde resins (an amino resin)-

Other thermosetting resins

THERMOPLASTIC RESINS

Total-

Acrylic resins, total

Butyl acrylate-ethyl acrylate copolymers resins-
Homopolymer resins, except PMMA, of acrylic or

methacrylic acid esters
Polymethyl methacrylate (PMMA) resins
Thermosetting acrylic resins
Other acrylic resins

1.000
pounds

dry basis ^

49.997.869

1.000
pounds

dry basis '

Engineering plastics =

Petroleum hydrocarbons resins-

Polyamide resins, total-
Nylon type
Non-nylon type

See footnote at end of table.

1.000
dollars

20.167.800

8.242.728

830.372
713,521
42,369
15,617
25,661
33,204

420,760
(342,451)
23,307
19,047

208,316
1,713,618
1,336,107
1,760,621

180,863
158,855

1,415,683
175,179

41.755.141

1.427.113
78,862

97,045
482,612
127,691
640,903

778,774
254,437

346,475
62,730

3.889.722

458.565 296.297
397,522
23,579
6,495

25,492
5,477

323,332
(136,718)
23,116

177,354
1,206,766
1,261,775
1,401,153

230.954

244,961
21,105

5,380
17,549
7,302

389,781
(189,657)
17,997

154,623
659,773
797,107
807,751

148,550
82,404

1,214,104
151,523

35.722.567

269,107
104,465

220,515
172,306

16.278.078

1.061.514

63,851

24,572
336,887
26,126

563,570

599,568
223,143

378.631

52,769

30,743
358,136
30,966

588,900

969,044
109,130

316,884
61,747

527,292
70,839

to .48

.69

1.33

1.21

(1.39)

.87

.55

.63

.58

.18

1.14

.46

1.05

1.05
1.19
1.04

1.62
.49

1.66
1.15
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TABLE 1. --PLASTICS AND RESIH MATERIALS: U.S. PRODUCTION AND SALES, 198S—CONTINUED

PLASTICS AND RESIN MATERIALS PRODUCTION
UNIT

VALUE

1

THERMOPLASTICS RESINS—Continued

Polyester resins, saturated, total
Polyethylene terephthalate (PET)

Other saturated polyesters, including Polybutylene
terephthalate, (PBT) resins

1.000
pounds

dry basis

1.285.440

1.000
pounds

dry basis

991.386

1.000
dollars

789.120

Polyethylene resins, total
Ethylene-vinyl acetate and other copolymer

resins
Specific gravity 0.940 and below"
Specific gravity over 0.940

1,115,792

169,648

15.799.107

858,110

133,276

14.274.932

613,424

175,696

4.728.834

Polypropylene resins
Polyterpene resins
Polytetrafluoroethylene (PTFE) resins-

481,049
8,804,593
6,513,465

5,654,450
28,112
25,494

415,095
7,687,157
6,172,680

4,393,155
27,602
20,017

203,939
2,645,416
1,879,479

1,489,418
22,965

126,933

Rosin modifications, total
Modified rosin (unesterified)
Modified rosin esters
Rosin esters, unmodified (Ester gums)-

169,421
131,756
39,220

150,709
128,446
36,906

Styrene plastics materials, total
Acrylonitrile-butadiene-styrene terpolymer (ABS)

resins
Expandable polystyrene beads
Methyl methacrylate-butadiene-styrene (MBS) resins

and certain other styrene copolymer and ter-
polymer resins

Rubber modified polystyrene
Straight polystyrene
Styrene-acrylonitrile copolymer (SAN) resins
Sytrene latexes, total

Styrene-butadiene latexes
All other styrene latexes

All other styrene plastics materials '*

49,188
84,978
24,401

3.087.867

,347,658
513,238

339,846
1,421,435
1,994,230

769,562
681.279

1,038,889
479,757

276,840
1,116,338
1,682,841

598,129
665,233

846,228
227,027

230,137
415,947
566,186
251,563
394.081

Vinyl resins, total
Polyvinyl acetate
Polyvinyl alcohol
Polyvinyl chloride and copolymers
Polyvinylidene chloride resins, latex type-
Vinyl acetate-acrylate copolymers
Other vinyl and vinylidene resins

627,995
53,284

161,719

8.106.722

526,489
38,744

136,292

7.243.367

357,763
26,318

156,698

All other thermoplastic resins

635,589
166,819
,667,869
19,197

345,173
272,075

416,923

495,603
143,391
,058,705
18,508

309,780
217,380

245,280

301,834
119,638
,868,820
16,822

126,462
291,121

411,858

Per
pound

to. 80
.71

1.32

.34

.83

6.34

.33

.66

.37

.34

.42

.59

.38

.61

.83

'-Calculated from unrounded figures.
*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.
^Includes reactive diluents which are an integral part of the resin. Excludes the weight of hardeners sold

in association with the resin as part of a two-component system.

*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.
'Polyester resins are unsaturated alkyd resins, later to be copolymerized with a monomer (Such as styrene or

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

*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.

'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.
'Includes acetone-formaldehyde resins, dicyandiamide resins, glyoxal-formaldehyde resins/sales only,

polybutadiene resins, silicone resins, thiourea resins, and certain other thermosetting resins.
' Does not include production or sales for fiber use.
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FOOTNOTES—CONTINUED

^"Engineering plastics: Includes acetal, polycarbonate, polyimide and amide-imide polymers,

polyphenylene oxide, polyphenylene sulfide and polysulfone. Engineering plastics are defined in Hhittington's

Dictionary of Plastics , as "All plastics, with or without fillers or reinforcements, which have mechanical,

chemical and thermal properties suitable for use in construction, machine components and chemical processing

equipment." The above list of plastics (all of which are thermoplastic) was selected from a larger group in

this source. Certain other plastics named in Whittington's Dictionary as engineering plastics, such as ABS

resins, acrylic resins, and nylon resins, are not included in the above list as they are published separately.

"^^Statistics for nylon 6 and nylon 6/6 which are used in plastics applications (e.g., molding, etc.) are

included here.
•'Statistics are included here for polyethylene terephthalate used in plastics applications (e.g.,

molding, etc.) Statistics also are included here for production only when the starting materials are

converted directly to a finished product(i.e. , "in situ" production), polyester film and tape are examples of

such a conversion.
* 'Combines conventional low density polyethylene (LDPE) resins with linear low density polyethylene

(LLDPE) resins, because several of the leading producers of LLDPE continue to aggregate these data with that

of LDPE.

^'Includes data for a-methyl styrene polymers, p-methyl styrene polymers, styrene-allyl alcohol

copolymer resins, styrene-divinylbenzene copolymer resins, styrene-maleic anhydride copolymers resins,

styrene-methyl methacrylate copolymers resins, and other styrene type plastics material.

^'Data are on the basis of dry resin content, excluding the weight of plasticizers, extenders, fillers

coloring agents, stabilizers, or impact modifiers, unless otherwise noted.

**Data for polyvinyl acetate produced and sold in latex form includes the weight of any protective

colloids which are used as emulsion stabilizers and form an integral part of the resin system. Production and

sales do not include polyvinyl acetate used as a reactive intermediate for polyvinyl alcohol or other vinyl

resins

.

^ 'Production and sales do not include polyvinyl alcohol used as a reactive intermediates for polyvinyl

butyral or other vinyl resins.

^"Includes polyvinyl butyral, polyvinyl formal, polyvinylidene chloride (solid type), and other vinyl

resins.

^'Includes cellulose plastics, coumarone-indene resins, fluorocarbon resins (except PTFE) , phenoxy

resins, polybutylene type resins, polyphenyl aromatic ester resins, and 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.
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TABLE 3. —PLASTICS AND RESIN MATERIALS: DIRECTORY OF MANUFACTURERS, 1965

ALPHABETICAL DIRECTORY BY CODE

[Names of manufacturers that reported production and/or sales of plastics and resin materials to the U.S.
International Trade Commission for 1985 are listed below in the order of their identification codes as

used in table 2]

CODE



ms SYNTHETIC ORGANIC CHEHICALS, 1985

TABLE 3.—PLASTICS AND RESIH MATERIALS: DIRECTORY OF MANUFACTURERS, 1985--Continue(l

CODE
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TABLE 3.—PLASTICS AND RESIN MATERIALS: DIRECTORY OF HAHUFACTURERS , 1985—CONTINUED

CODE
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SECTION IX -- RUBBER PROCESSING CHEMICALS

STATISTICAL HIGHLIGHTS

Cynthia Trainor

202-523-1255

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 1985 are given in table 1.^ Data on

production of rubber-processing chemicals during 1981-85 is given in figure 1.

Production of rubber-processing chemicals as a group in 1985 amounted to 260 million pounds, or 10

percent less than the 288 million pounds produced in 1984. Sales of rubber-processing chemicals in 1985

amounted to 174 million pounds, valued at $281 million, compared with 176 million pounds, valued at

$287 milUon, in 1984.

The production of cyclic rubber-processing chemicals in 1985 amounted to 237 million pounds, or 9

percent less than the 260 million pounds produced in 1984. Sales of cyclic rubber-processing chemicals in

1985 totaled 155 million pounds, valued at $258 million, compared with 154 million pounds, valued at

$261 million, in 1984. Of the total production of cyclic rubber-processing chemicals in 1985,

antioxidants, antiozonants, and stabilizers accounted for 67 percent, and accelerators, activators, and

vulcanizing agents for 29 percent. Production of antioxidants, antiozonants, and stabilizers, which

amounted to 160 million pounds in 1985, included 100 million pounds of amino compounds and 59

million pounds of phenolic and phosphite compounds. Sales of amino antioxidants, antiozonants, and

stabilizers in 1985 amounted to 71 million pounds, valued at $108 million; sales of phenolic and phosphite

antioxidants, antiozonants, and stabilizers were 34 million pounds, valued at $59 million.

Production of acyclic rubber-processing chemicals in 1985 amounted to 23 million pounds, or 18

percent less than the 28 million pounds produced in 1984. Sales in 1985 totaled 20 million pounds,

valued at $22 million, compared with 22 million pounds, valued at $26 million, in 1984. Dithiocarbamic

acid derivatives accounted for 30 percent of the production of acyclic rubber-processing chemicals in

1985.

See table 2, which lists these products and identifies the manufacturers by codes. These codes are given in table 3.
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Figure 1.—Rubber-processing chemicals.
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TABLE 1.—RUBBER PROCESSING CHEMICALS: U.S. PRODUCTION AND SALES, 1985

(Listed below are all rubber-processing chemicals for which any reported data on production or sales may be
published. (Leaders (...) are used where the reported data are accepted in confidence and may not be
published or where no data were reported.) Table 2 lists all rubber-processing chemicals for which data on
production and/or sales were reported and identifies the manufacturers of each]

RUBBER-PROCESSING CHEMICALS PRODUCTION
UNIT

VALUE 1

Grand Total-

Total-

Accelerators , activators, and vulcanizing agents
total

Thiazole derivatives, total
2,2' -Dithiobis [benzothiazole]
All other thiazole derivatives

All other accelerators, activators, and
vulcanizing agentsz 3

Antioxidants, antiozonants , and stabilizers, total-
Amino compounds, total

l,2-Dihydro-2,2,4-trimethylquinoline
Substituted p-phenylenediamines
All other amino compounds'*

Phenolic and phosphite compounds, total
Phosphites
Polyphenolics , total

Bisphenol , hindered
All other polyphenolics

All other phenolic and phosphite compounds, tot

Phenol, styrenated mixtures
All other phenolic and phosphite compounds

All other cyclic rubber-processing chemicals

Total-

Accelerators, activators, and vulcanizing agents,
total

Dithiocarbamic acid derivatives
All other accelerators, activators, and

agents*
All other acyclic rubber-processing chemicals

237.224

69.151
63,918
7,219

56,699

159.528
100,211

64,619
35,592
59,317
45,264
6,059
1,305
4,754
7,994

622
7,372

8,545

22.940

2,399
16,067

1,000
pounds

1.000
dollars

41.441
36,156
6,285

29,871

105.181
70,704
12,085
43,556
15,063
34,477
24,171
6,267

4,039
584

3,455

19.564

1,964
14,118

68,027
52,012
7,545

44,467

16 7,080
107,872
13,046
69,930
24,896
59,208
29,210
21,889

8,109
629

7,480

22.242

8,292

3,758
10,192

$1.61

1.59
1.53
1.08
1.61
1.65
1.72
1.21
3.49

2.21
2.38

^Calculated from unrounded figures.
^Includes aldehyde-amine reaction products, guanidines, dithiocarbamates , and other accelerators,

activators, and vulcanizing agents.
^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."
'Includes aldehyde- and acetone-amine reaction products.
'Also includes other antioxidants, antiozonants, and stabilizers.
'Includes blowing agents, peptizers, and other cyclic rubber-processing chemicals.

'Includes thiurams, xanthates, sulfides, and other accelerators, activators, and vulcanizing agents.

° Includes blowing agents, polymerization regulators, shortstops, and other acyclic rubber processing
chemicals

.
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TABLE 3.—RUBBBK-PROCBSSIHG CHEMICALS: DIRBCTORX OP HANUFACTURERS , 1985

ALPHABETICAL DIRECTORY BY CODE

[Names of manufacturers that reported production and/or sales of rubber-processing chemicals to the U.S. Interna-
tional Trade Commission for 1985 are listed below in the order of their identification codes as used in table 2]

CODE
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SECTION X -- ELASTOMERS

STATISTICAL HIGHLIGHTS

Edward J. Taylor

202-523-3709

Elastomers (synthetic rubber) are high polymeric materials with properties similar to those of natural

rubber. The term "elastomers" as used in this report means substances, whether in bale, crumb, powder,

latex or other crude form, which can be vulcanized or similarly processed into a material that can be

stretched to at least twice their original length; and, after having been so stretched and the stress removed,

will return with force to approximately their original length. U.S. production and sales of elastomers m

1985 are shown in table 1.^

Total U.S. production 2 of synthetic rubber in 1985 amounted to 3,828 million pounds, a decrease of

16 9 percent from that produced in 1984. The production of synthetic rubber declined irregularly from

4 849 million pounds in 1981 to 3,828 million pounds in 1985, or by 21.1 percent, (see figure 1.). Total

sales of elastomers in 1985 amounted 2.228 million pounds, a decrease of 17.1 percent from that sold m

1984.

Styrene-butadiene rubber (SBR-type rubber) in 1985 continued to be the elastomer produced in the

greatest quantity as it has been for more than a quarter of a century. U.S. production of SBR-type rubber,

including 11 million pounds of its vinylpyridine sub-type, amounted to 1,440 milhon pounds m

1985 Solution polymerized butadiene rubber, a stereo type elastomer, was produced domestically m

1985 in the next largest amount-600 million pounds. Other principal types of synthetic elastomers for

which U.S. production data are reported separately are ethylene-propylene rubber, production of which

was 440 million pounds in 1985; and butadiene-acrylonitrile (NBR-type) rubber, producuon of which was

118 million pounds.

Sales of SBR-type rubber by U.S. producers in 1985 amounted to 651 million pounds. Sales of

solution polymerized butadiene rubber amounted to 268 million pounds, and those of ethylene-propylene

rubber to 311 million pounds. Sales of NBR-type rubber in 1985 amounted to 104 million pounds.

1 See also table 2 which lists these products and indicates the manufacturers of each by code. The codes are identified

by company name in table 3.
. , „

2 Urethane type elastomers are now included in the section "Plastics and Resm Materials.
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Figure 1.—Elastomers (synthetic rubber).
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Source: U.S. International Trade Commission, Synthetic Organic Cliemicais: United
States Production and Sales.
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TABLE 1.—ELASTOMERS (SYNTHETIC RUBBER) :
"^ U.S. PRODUCTION AND SALES, 1985

(Listed below are elastomers (synthetic rubber) for which reported data on production or sales may be
published. (Leaders (...) are used where the reported data are accepted in confidence and may not be

published or where no data were reported.) Table 2 lists all elastomers for which data on production and/or
sales were reported and identifies the manufacturers of each]

ELASTOMERS PRODUCTION
QUANTITr

UNIT

VALUE

3

Grand total

Butadiene-acrylonitrile type (NBR-type)
Ethylene-propylene type (EP-type)

Polyacrylate (ACM) ester type
Polybutadiene (solution polymerized) type (BR-type)
Styrene-butadiene type (SBR-type)

Styrene-butadiene-vinylpyridine type

All other elastomers

1.000
pounds

3.827.941

1.000
pounds

1.000
dollars

$0.92

117,987
439,887

6,202
600,071

1,428,086
10,904

1,224,804

104,456
310,832

3,870
268,380
651,012

889,306

94,489
236,420

8,506
149,465
248,537

.90

.76

2.20
.56

.38

1.48

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

approximately their original length.
^Includes oil content of oil-extended elastomers.
^Calculated from unrounded figures.
"Virtually all production of SBR elastomer is the dry type of product.
'Includes acrylic ester, butyl, chlorinated natural rubber, epichlorohydrin, fluoroelastomers,

polybutadiene type (emulsion), polychloroprene (neoprene) type, polyisobutylene type, polyisoprenes (including
cyclorubber)

, polysulfide, silicone type, styrene-butadiene-vinylpyridine type (sales only), and miscellaneous
elastomers.
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TABLE 3. --ELASTOMERS (SYNTHETIC RUBBER): DIRECTORY OF MAMUFACTURERS , 1985

ALPHABETICAL DIRECTORY BY CODE

[Names of manufacturers that reported production and/or sales of elastomers to the U.S. International Trade

Commission for 1985 are listed below in the order of their identification codes as used in table 2)

CODE
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SECTION XI -- PLASTICIZERS

STATISTICAL HIGHLIGHTS

Jesse Lawrence Johnson

202-523-0127

Plasticizers are organic chemicals that are added to synthetic plastics and resin materials to (1)

improve workability during fabrication, (2) extend or modify the natural properties of these materials, or

(3) develop new improved properties not present in the original material. Table 1 presents statistics on

U.S. production and sales of plasticizers in as great a detail as is possible without revealing the operations

of individual producers.

U.S. production of plasticizers totaled 1,710 million pounds in 1985, a decrease of 4.3 percent from

the 1,788 million pounds reported for 1984. The trend of production of these products is shown in the

graph in figure 1. Sales of plasticizers totaled 1,470 million pounds, valued at $741 million, in 1985,

compared with 1,685 million pounds, valued at $849 million, in 1984.

Production of cyclic plasticizers in 1985, which consisted chiefly of the esters of phthalic anhydride,

phosphoric acid, and trimellitic acid, amounted to 1,286 million pounds, a decrease of 3.9 percent from

the 1,338 million pounds reported for 1984. Sales of cyclic plasticizers in 1985 totaled 1,118 million

pounds, valued at $499 million, compared with 1,307 million pounds, valued at $578 million, in 1984.

The most important cyclic plasticizers were the dioctyl phthalates, with production of 275 million poimds,

in 1985.

Production of acyclic plasticizers in 1985 totaled 424 million pounds, a decrease of 5.6 percent from

the 449 million pounds reported for 1984. Sales of acyclic plasticizers totaled 351 million pounds, valued

at $243 million, in 1985, compared with 378 million pounds, valued at $271 million, in 1984. Epoxidized

soya oils were the most important acyclic plasticizers in 1985 with production of 96 million pounds.
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Rgure 1.—Plastlclzers.
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Source: U.S. International Trade Commission, Synthetic Organic Chemicals: United States

Production and Sales.
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(Listed below are plasticizers for which any reported data on production or sales may be published. (Leaders

(...) are used where the reported data are accepted in confidence and may not be published or where no data

were reported.) Table 2 lists all plasticizer chemicals for which data on production and/or sales were

reported and identifies the manufacturers of each]

PLASTICIZERS

Grand total-

Benzenoid
Honbenzenoid-

Total

Phosphoric acid esters''

Phthalic anhydride esters, total

Dibutyl phthalates (including diisobutyl
phthalates)

Diethyl phthalate
Diisodecyl phthalate
Dimethyl phthalate
Dioctyl phthalates
Di-tridecyl phthalate
All other phthalic anhydride esters

Trimellitic acid esters

All other cyclic plasticizers^

Total-

Adipic acid esters, total
Di(2-ethylhexyl) adipate

Diisobutyl adipate
Diisodecyl adipate
Diisooctyl adipate

Ditridecyl adipate
m-Octyl m-decyl adipate

All other adipic acid esters-

Complex linear polyesters and polymeric
plasticizers

Epoxidized esters, total
Epoxidized soya oils

All other epoxidized esters-

Oleic acid esters, total
Butyl oleate
All other oleic acid esters-

Palmitic acid esters
Phosphoric acid esters-

Di(2-ethylhexyl) sebacate-

PRODUCTION

1.000
pounds

1.709.859

1,447,293
262,566

1.285.753

50,526

1.135.963

21,732
17,151
146,269

7,650
275,392
21,790

645,979

48,545

125.186
36,991

212

1,400
1,496
8,952
5,331
70,804

49,527

95,617
16,862

1,676
9,835

3,405
17,855

3,613

1.469.748

1,233,402
236,346

1.118.334

970.346

19,435
14,311

133,384
7,997

288,313
21,228

485,678

53,211

94,777

34,335

1,000
1,445
9,290
4,169

36,497

26,306

112.434
96,282
16,152

1,581
9,642

3,369
14,262

1.000
dollars

585,898
155,449

384.443

8,442
18,887
45,490
4,060

87,724
11,662
208,178

37,399

76,919

17,479

739
824

8,028
2,813

27,360

25,423

65.321
53,308
12,013

1,028
6,572

2,769
14,825

UNIT

VALUE

2

$0.50

.48

.66

.43

1.32
.34

.51

.30

.55

.43

.70

.81

.55

.74

.65

.68

1.04

1.57

See footnotes at end of table.
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TABLE l.~PLASIICIZERS: U.S. PRODUCTION AND SALES, 1985—CONTINUED

PLASTICIZERS PRODUCTION
UNIT

VALUE*

ACYCLIC—Continued

Stearic acid esters, total
n-Butyl stearate
All other stearic acid esters

All other acyclic plasticizers'

1.000
pounds

1.000
pounds

9.907 13.265

1.000
dollars

9.254
7,683
2,224

90,623

11,186
2,079

80,342

7,044
2,210

54,683

i-yp
.63

1.06

^Includes data for compounds used principally (but not exclusively) as primary plastlcizers. Does not
include clearly defined extenders or secondary plastlcizers.

^Calculated from unrounded figures.
^Includes benzenoid products as defined in part 1, schedule 4, of the Tariff Schedules of the United States

Annotated

.

'Includes data for cresyl diphenyl phosphate, dlbutyl phenyl phosphate, diphenyl octyl phosphate, trlcresyl
phosphate, triphenyl phosphate, and other cyclic phosphoric acid esters.

'Includes data for glycol dibenzoates, toluenesulfonamides, tetrahydrofurfuryl oleate, and other cyclic
plastlcizers.

^Includes data for azelaic acid esters, citric and acetylcitric acid esters, myristlc acid esters,

pelargonic acid esters, ricinoleic and acetylricinoleic acid esters, glyceryl and glycol esters, and other
acyclic plastlcizers.
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TABLE 3.~PLASIICIZBRS: DIRECTORY OF MANUFACTURERS, 1985

ALPHABETICAL DIRECTORY BY CODE

[Haines of manufacturers that reported production and/or sales of plasticlzers to the U.S. International Trade
Commission for 1985 are listed below in the order of their identification codes as used in table 2]

CODE
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SECTION XII -- SURFACE-ACTIVE AGENTS

STATISTICAL HIGHLIGHTS

Eric Land

202-523-0491

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 are grouped by ionic class and by
chemical class and subclass. All quantities are reported in terms of 100-percent organic surface-active

ingredients and thus exclude all inorganic salts, water, and other diluents. Sales statistics reflect sales of

bulk surface-active agents only; sales of formulated products are excluded. Data for "all other" in each of

the categories, which was published in previous editions, can be derived by subtracting from the totals of

each category the sum of the enumerated items within that category. Data for the production of

surface-active agents during 1981-85 are shown in figure 1.

Total U.S. production of surface-active agents in 1985 amounted to 5,363 million pounds, or 2.8

percent less than the 5,519 million pounds reported for 1984. Sales of bulk surface-active agents in 1985

amounted to 3,328 million pounds, valued at $1,574 million, compared with sales in 1984 of 3,443 million

pounds, valued at $1,874 million. In terms of quantity, sales in 1985 were 3.3 percent less than in 1984.

Production of anionic surface-active agents in 1985 amounted to 3,355 million pounds, or 62.6

percent of the total surfactant output reported for 1985. Sales of anionics in 1985 amounted to 1,684

million pounds, valued at $538 million.

Production of cationic surface-active agents in 1985 amounted to 418 million pounds, 8.3 percent less

than the 456 million pounds reported in 1984. Production of nonionic surface-active agents amounted to

1,564 million pounds in 1985, 1.4 percent more than the 1,543 million pounds reported in 1984. Sales of

cationic surface-active agents in 1985 decreased by 3.2 percent in terms of quantity, and by 14.3 percent

in terms of value when compared with sales as reported in 1984. Sales of nonionics in 1985 decreased by

2.0 percent in terms of quantity, and by 25.6 percent in terms of value when compared with sales as

reported in 1984.

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.
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Figure 1.—Surface-active agents.
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Source; U.S. International Trade Commission, Synthetic Organic Chemicals: United States

Production and Sales.
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TABLE 1.—SUHFACE-ACTIVE AGENTS: U.S. PRODUCTION AND SALES, 1985

[Listed below are the surface-active agents for which reported data on production or sales may be published.
(Leaders (...) are used where the reported data are accepted in confidence and may not be published or where
no data were reported.) Table 2 lists all surface-active agents for which data on production and/or sales
were reported and identifies the manufacturers of each]

SURFACE-ACTIVE AGENTS PRODUCTION
quantity'

UNIT

VALUES

Grand total

AMPHOTERIC

Total

(Carboxymethyl) [3-(coconut oil amido)propyl]
dimethylammonium hydroxide, inner salt

N-Dodecyl-3-iminodipropionic acid, dlsodium salt
(Mixed alkyl) sulfobetaine

ANIONIC

Total

Carboxylic acids (and salts thereof), total
Amine salts of fatty, rosin, and tall oil acids
Coconut oil acids, potassium salt
Coconut oil acids, sodium salt
Oleic acid, sodium salt
Palm oil acids, sodium salt
Stearic acid, potassium salt
Tallow acids, sodium salt

Phosphoric and polyphosphoric acid esters (and salts
thereof) , total

Alcohols and phenols, alkoxylated and phosphated,
total

Decyl alcohol, ethoxylated and phosphated
Dinonylphenol, ethoxylated and phosphated
Mixed linear alcohols, ethoxylated and phos-

phated
Nonylphenol, ethoxylated and phosphated
Phenol, ethoxylated and phosphated
Tridecyl alcohol, ethoxylated and phosphated

All other phosphoric and polyphosphoric acid esters
(and salts thereof), total

Decyl and octyl phosphate
2-Ethylhexyl phosphate, sodium salt
Mixed alkyl phosphate

Sulfonic acids (and salts thereof), total
Alkylbenzenesulfonates , total

Dodecylbenzenesulfonic acid
Dodecylbenzenesulfonic acid, calcium salt
Dodecylbenzenesulfonic acid, isopropylamine salt-
Docecylbenzenesulfonic acid, sodium salt
Dodecylbenzenesulfonic acid, triethanolamine

salt
Tridecylbenzenesulfonic acid, sodium salt

See footnotes at end of table.

1.000
pounds

25.369

970

254
1,099

3.355.178

831.989
2,625

104,125
417
222
682

324,940

43.642

30,441
1,459

843

5,695
12,478
2,963

760

13,201
756

300
2,697

568,642
234,372

7,062
5,067

168,941

7,188
118,987

1.000
pounds

3,327.828

1.000
dollars

22.026

935

254

1.683.542

1,292
329

3,236
133
56

490
21,540

27,534
1,317

797

5,106
11,531
2,863

6,084
721

248
1,055

1.276.125
187,798
122,819

3,793
4,158

47,927

6,874

24.973

1,591
377

71.970
1,603

193
1,307

175
28

462

5,950

24,296
945

762

5,082
6,988
3,181

8,842
425

335
1,670

284.340
97,427
56,534
3,865
3,347

26,105

3,998

$0.47

1.70
1.48

.46

1.24

.59

.54

1.32
.50

.94

1.35
1.58

1.02
.80

.54
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TABLE 1.—SURFACE-ACTIVE AGENTS: U.S. PRODUCTION AND SALES, 1985—CONTINUED

SURFACE-ACTIVE AGENTS PRODUCTION'

quantity'

1.000
pounds

ANIONIC—Continued

Sulfonic acids (and salts thereof)—continued
Benzene-, cumene-, toluene-, and xylensulfonates,

total
Cumenesulfonic acid, sodium salt
Xylenesulfonic acid, sodium salt

Ligninsulfonates and naphthalenesulfonates, total

—

Diisopropylnaphthalenesulfonic acid, sodium salt-

Ligninsulfonic acid, ammonium salt
Ligninsulfonic acid, calcium salt
Ligninsulfonic acid, chromium salt
Ligninsulfonic acid, sodium salt

Mixed alkane sulfonic acid, sodium salt
Sulfosuccinamic acid derivatives
Taurine derivatives
Sulfonic acids having ester or ether linkages,

total
Sulfosuccinic acid esters, total

Sulfosuccinic acid, bis(2-ethylhexyl)ester,
sodium salt

Sulfosuccinic acid, ditridecyl ester,
sodium salt

All other sulfonic acids (and salts thereof)

Sulfuric acid esters (and salts therof), total
Acids, amides, and esters, sulfated
Alcohols, sulfated, total

Decyl sulfate, sodium salt
Dodecyl sulfate, ammonium salt
Dodecyl sulfate, diethanolamine salt
Dodecyl sulfate, magnesium salt
Dodecyl sulfate, sodium salt
Dodecyl sulfate, triethanolamine salt
2-Ethylhexyl sulfate sodium salt
Mixed linear alcohols, sulfated, ammonium salt

—

Mixed linear alcohols, sulfated, triethanolamine
salt

Octyl sulfate, sodium salt
Ethers, sulfated, total

Alkylphenols, ethoxylated and sulfated
Dodecyl alcohol, ethoxylated and sulfated,

ammonium salt ^

Dodecyl alcohol, ethoxylated and sulfated,
sodium salt

Mixed linear alcohols, ethoxylated and sulfated
ammonium salt

Mixed linear alcohols, ethoxylated and sulfated,
sodium salt

Natural fats and oils, sulfated, total
Castor oil, sulfated, sodium salt
Coconut oil sulfated, sodium salt
Mixed fish oils, sulfated, sodium salt
Neatsfoot oil, sulfated, sodium salt
Tall oil, sulfated, sodium salt
Tallow sulfated, sodium salt

105
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TABLE 1.—SURFACE-ACTIVE AGENTS: U.S. PRODUCTION AND SALES, 1985—CONTINUED

SURFACE-ACTIVE AGENTS PRODUCTION
UNIT

VALUES

CATIONIC

Total

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

Acyclic, total
(Coconut oil alkyDamine, ethoxylated
(Mixed alkyDamine, ethoxylated
(9-Octadecenyl) amine, ethoxylated
(Tallow alkyDamine, ethoxylated
N-(Tallow alkyDtrimethylenediamine, ethoxylated

Cyclic (including imidazoline and oxazoline
derivatives , total

l-(2-Hydroxyethyl)-2-nor(tall oil alkyD-2-
imidazoline

Amines and amine oxides having amide linkages, total
3-Lauramido-N,N-dimethylpropyl amine oxide
Stearic acid-diethylenetriamine condensate
Stearic acid-ethylenediamine condensate, mono-
ethoxylated '

Tall oil acids polyalkylenepolyamine condensate

Amines, not containing oxygen (and salts therof),
total

Amine salts
Diamines and polyamines

Imidazoline derivatives
N-(9-0ctadecenyDtrimethylenediamine
N- (Tallow alkyDdipropylenetriamine
B- (Tallow alkyDtrimethylenediamine

Monoamines , total
(Coconut oil alkyDamine
N,N-Dimethyloctadecylamine
(Hydrogenated tallow alkyDamine
9-Octadecenylamine
Octadecylamine
(Soybean oil alkyDamine '-

(Tallow alkyDamine

Quaternary ammonium salts, containing oxygen

Quaternary ammonium salts, not containing oxygen
Total

Acyclic , total
BiB(coconut oil alkyDdimethylammonium chloride-
Bis (hydrogenated tallow alkyDdimethylammonium

chloride
N,N,N' ,N' ,N'-Pentamethyl-N-(tallow alkyDtri-

methylene-bis( ammonium chloride)
TrimethyK tallow) ammonium chloride

1,000
pounds

90,310
82,766
2,379

686
1,001
6,548

7,544

594

29.112
300
6 70

169
10,446

108.383
585

25,480
9,198

973
548

7,414
82,318

1,337
5,419
8,519
2,007
2,623
7,633

41,079

146.620
116,452

65,232

718

311,759

41,596
35,253
3,507

6,310
1,924

6,343

377

14,037
325
556

75.587

19,895
9,475

191
3,903

54,129
1,477

323

4,367
6,017
1,475

899

8,383

31,966

145.688
119,570

1,584

1,071
1,205

1,000
dollars

298,840

34.671
28,142
3,016

3,576
1,530

6,529

1,255

13.962
628
858

68.250

17,030
7,749

169
3,185

49,492
1,799

510
3,689
4,676
1,555

665

5,867

29,148

127,926
105,614

2,402

898

1,218

.80

.86

1.03

3.33

1.93
1.54

1.22
1.58

.78

1.05

.88
1.52

See footnotes at end of table.
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TABLE 1.—SUKFACE-ACTIVE AGENTS: U.S. PRODUCTION AND SALES, 198S~CONTIHUED

SURFACE-ACTIVE AGENTS PRODUCTION'

quantity'

CATIONIC—Continued

Quaternary ammonium salts, not containing oxygen

—

Continued
Benzenoid, total'*

Benzyl (coconut oil alkyDdimethylairanonium
chloride

BenzyIdimethyl (mixed alkyDammonium chloride
1-Benzylpyridinium chloride
BenzyItrimethylammonium chloride

All other cationic surface-active agents-

NONIOKIC

Total

Carboxylic acid amides, total
Diethanolamine codensates (amine/acid ratio=2/l),

total
Coconut oil acids
Coconut oil and tallow acids
Laurie and myristic acids
Oleic acid
Stearic acid
Tall oil acids

Diethanolamine condensates (other amine/acid
ratios) , total

Coconut oil acids (amine/acid ratio=l/I)
Laurie acid (amine/acid ratio=l/l)
Laurie and myristic acids (amine/acid ratio=l/l)-
Linoleic acid (amine/acid ratio=l/l)
Oleic acid (amine/acid ratio=l/l)
Soybean oil acids (amine/acid ratio=l/l)
Stearic acid (amine/acid ratio=l/l)

Other carboxylic acid amides, total
Coconut oil acid-ethanolamine condensate (amine/

acid ratio=l/l)

Carboxylic acid esters, total
Anhydrosorbitol esters, total

Anhydrosorbitol monolaurate
Anhydrosorbitol mono-oleate
Anhydrosorbitol monostearate
Anhydrosorbitol trioleate

Diethylene glycol esters, total
Diethylene glycol monolaurate
Diethylene glycol monostearate

Ethoxylated sorbitol and anhydrosorbitol
esters , total
Ethoxylated anhydrosorbitol monolaurate
Ethoxylated anhydrosorbitol mono-oleate
Ethoxylated anhydrosorbitol monostearate
Ethoxylated anhydrosorbitol triester of tall

oil acids
Ethoxylated anhydrosorbitol trioleate
Ethoxylated anhydrosorbitol tristearate

1.000
pounds

30,168

2,665
12,418

139

3,913

2,955

1.564.163

52.931

16,664
7,767
3,206

787
742

88
1,880

26,838
19,051
3,592
1,633

493
136

1,027
118

16,428

4,466

259.137
33,686
4,883
6,765

17,763
2,250

17,367
423
71

30,841
5,573
7,636

11,087

532

2,094
921

1.000
pounds

11,137
139

3,445

1.310.501

48.257

13,834
6,346
3,061

237
505

1,660

24,171
17,449
2,806
1,586

512
83

987
87

10,252

206,463
31,535
4,844
4,993
17,605
1,999
1,447

432
81

28,424
5,304
7,149
9,859

528
2,035

807

7,520
157

2,611

24,883

712.851

40.243

10,256
5,121
1,576

255
372

1,197

20,382
14,154
2,915
1,514

460
57

604

170,960
22,761
3,570
4,003

11,872
1,473
1,075

281
82

22,342
4,537
4,845
7,430

325

1,724
668

See footnotes at end of table.
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TABLE 1.—SURFACE-ACTIVE AGENTS: U.S. PRODUCTIOH AND SALES, 1985—CONTINUED

SURFACE-ACTIVE AGENTS PRODUCTION
QUANTITY^

UNIT
VALUE

3

NONIONIC—Continued

Carboxylic acid esters—Continued
Ethylene glycol monostearate
Glycerol esters, total

Complex glycerol esters
Glycerol esters of chemically defined acids,

total
Glycerol raono-oleate

Glycerol monoricinoleate
Glycerol monostearate

Glycerol esters of mixed acids
Natural fats and oils, ethoxylated, total

Castor oil, ethoxylated
Hydrogenated castor oil, ethoxylated
Lanolin, ethoxylated

Polyethylene glycol esters, total
Polyethylene glycol diester of tall oil acids-
Polyethylene glycol dilaurate
Polyethylene glycol dioleate
Polyethylene glycol monoester of tall oil acids
Polyethylene glycol monolaurate
Polyethylene glycol mono-oleate
Polyethylene glycol monopelargonate
Polyethylene glycol monostearate
Polyethylene glycol sesquiester of tall oil

acid
Polyglycerol esters, total
Polyglycerol mono-oleate

1 , 2-Propanediol monostearate

Ethers , total
Benzenoid ethers, total'*

Dinonylphenol , ethoxylated
Dodecylphenol , ethoxylated
Nonylphenol , ethoxylated
Nonylphenol, ethoxylated and propoxylated
Phenol, ethoxylated

Nonbenzenoid ethers , total
Chemically-defined linear alcohols, ethoxylated

total
Decyl alcohol , ethoxylated
Dodecyl alcohol, ethoxylated
9-Octadecenyl alcohol, ethoxylated
Octadecyl alcohol, ethoxylated
Oleyl alcohol, ethoxylated

Mixed linear alcohols, alkoxylated, total
Mixed linear alcohols, ethoxylated
Mixed linear alcohols, ethoxylated and

propoxylated

See footnotes at end of table.

1.000
pounds

2,715
60,700
11,339

18,004
6,123

55

11,149
31,357
32,995
13,756
5,064
1,894

46,570
3,825

857

2,916
664

5,019
3,563
1,431
5,934

2,054
1,555

640
1,665

1.215.350
432,013

4,173
15,548

323,314
825

1,853
703,976

28,045
6,913
3,221
1,213
1,471
2,365

675,931
607,747

25,220

2,641
53,366
8,207

14,772
4,347

52
10,090
30,387
24,090
9,859
3,639
1,366

38,827
1,449

901
661
503

4,436
2,458

5,124

1,764
1,488

640
1,328

379,536
3,343

13,954
297,738

770
605,177

24,022
4,953
2,757

680

2,357
581,155
516,148

1.000
dollars

2,102
46,874
10,817

12,352
3,803

77

8,987
23,705
21,457
7,167
4,295
1,202

29,231
817
924
537
419

3,403
2,059

4,296

1,190
2,076

791

1,907

484.219
178,788

2,763
7,440

113,983

642
260,440

24,439
2,534
2,285

730

2,750
236,001
204,392

.88

1.32

.84

.87

1.46
.80
.78

.89

.73

1.18
.88

.75

.56

1.03
.81

.83

.83

.53

.38

.51

.83

1.07

1.17
.41

.40
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TABLE l.—SUBFACB-ACTIVB AGENTS: U.S. PRODUCTION AND SALES, igSS—COHTIHUED

SURFACE-ACTIVE AGENTS PRODUCTION'
quantity'

UNIT

VALUE*

1.000
pounds

HONIONIC—Continued

Ethers—Continued
Other ethers and thloethers, total
Mixed alcohols, ethoxylated
Poly(mixed ethylene, propylene) glycol
Tridecyl alcohol, ethoxylated

All other nonionic surface-active agents

—

79,282
6,460

12.979
13,481

36,745

8,699

11,161

1.000
dollars

4,887

17.429

$0.75

.56

1.56

'All quantities are given in terras of 100 percent organic surface-active ingredient.

^Sales include products sold as bulk surface-active agents only.
'Calculated frora unrounded figures.
*The term "benzenoid" used in this report, describes any surface-active agent, except lignin derivatives,

whose molecular structure includes 1 or more 6-membered carbocyclic or heterocylic rings with conjugated

double bonds (e.g., the benzene ring or the pyridine ring).

NOTE: Data for "all other" categories, which were published in previous editions of this report, can be
derived by subtracting frora the totals of each category the sura of the enumerated items within that category.
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TABLE 3.—SURFACE-ACTIVE AGENTS: DIRECTORY OF MANUFACTURERS, 1985

ALPHABETICAL DIRECTORY BY CODE

[Names of manufacturers that reported production and/or sales of surface-active agents to the U.S. International

Trade Commission for 1985 are listed below in the order of their identification codes as used in table 2]

CODE :
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TABLE 3.—SUKFACE-ACTIVE AGENTS: DIRECTORY OF MANUFACTURERS, 198S—CONTINUED

225

CODE
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SECTION XIII -- PESTICIDES AND RELATED PRODUCTS

STATISTICAL HIGHLIGHTS

Edmund Cappuccilli

202-523-0490

Pesticides and related products include fungicides, herbicides, insecticides, rodenticides, and related

products such as plant growth regulators, seed disinfectants, soil conditioners, soil fumigants, and

synergists. The data are given in terms of 100 percent active materials; they exclude such materials as

diluents, emulsifiers, and wetting agents.

U.S. production of pesticides and related products in 1985 amounted to 1,235 million pounds—3.9
percent greater than the 1,189 million pounds reported for 1984 (table 1).^ Sales in 1985 were 1,022

million pounds, a decline of 7.8 percent, as compared with 1,108 million pounds reported in 1984; the

value of sales was $4,437 million in 1985, compared with $4,730 million in 1984—a decline of 6.2

percent. Data for production of pesticides and related products during 1981-85 are shown in figure 1.

The output of cyclic pesticides and related products amounted to 876 million pounds in 1985—4.0

percent greater than the 843 million pounds produced in 1984. Sales in 1985 were 713 million pounds,

valued at $3,266 million, compared with 809 million pounds, valued at $3,557 million, in 1984.

Production of acyclic pesticides and related products in 1985 amounted to 359 million pounds,

compared with 347 million pounds reported for 1984. Sales in 1985 were 309 million pounds, compared

with 299 million pounds reported for 1984; the value of sales were $1,171 million in 1985, compared with

$1,174 million in 1984.

' See also table 2, which list these products and identifies the manufacturers by codes. These codes are given in table :
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Figure 1.—Pesticides and related products.

Billions of
pounds

2-1

1.43

1.11

1.02

1.19

1.24

1981 1982 1983 1984 1985

Source: U.S. International Trade Commission, Synthetic Organic Chemicals: United States
Production and Sales.
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TABLE 1. —PESTICIDES AHD RELATED PRODUCTS: U.S. PRODUCTION AND SALES, 1985

(Listed below are all pesticides and related products for which any reported data on production or sales may be
published. (Leaders (...) are used where the reported data are accepted in confidence and may not be pub-
lished or where no data were reported) . Table 2 lists all pesticides and related products for Which data on
production and/or sales were reported and identifies the manufacturers of each]

PESTICIDES AND RELATED PRODUCTS PRODUCTION
QUANTITY

UNIT

VALUE

»

1.000
pounds

1.000
pounds

1.000
dollars

Grand total-

876.212 712.722

Fungicides, total
Naphthenic acid, copper salt-
All other cyclic fungicides^

-

96.282 74.500
3,516

92,766

Herbicides and plant growth regulators, total-
s' ,4'-Dichloropropionanilide (Propanil)

All other cyclic herbicides^

2,122
72,378

519.886

2,071
218,157

Insecticides and rodentlcides , total
Cypermethrin
Organophosphorus insecticides '*

All other cyclic insecticides and rodentlcides^

ACYCLIC

Total

Fungicides^

Herbicides and plant growth regulators'

Insecticides, rodentlcides, soil conditioners, and

fumigants , total
Organophosphorus insecticides °

Trichloronitromethane (chloropicrin)
All other acyclic insecticides, rodentlcides, soil

conditioners, and fumigants'

12,993
618,231

148.706

2,288,826

3,291
74,960
70,455

2,249
52,012
64,075

62,395
258,265
436,337

1.170.784

12,756

124,620

221.326

19,602

115,691

42,267

594,733

533.784

82,525
10,885

127,916

51,763
6,388

115,549

245,552
6,274

281,958

t4.34

.98

3.01

27.74
4.97
6.81

2.16

5.14

4.74
.98

••Calculated from unrounded figures.
^Includes benomyl, captafol, captan, chlorothalonil, DMTT, folpet, PCP, PMA, and others.

^Includes alachlor, atrazine, benefin, bensulide, 2,4-D and other 2,4-D esters and salts, dicamba,

dinitrophenol compounds, diuron, DNBP, isopropyl phenylcarbamates (IPC and CIPC) , maleic hydrazide, molinate,

NPA, picloram, triazines, trifluralin, uracils, plant growth regulators, and others.

'Includes diazinon, methyl parathion, and other phosphorothioates and phosphorodithioates

.

'Includes carbaryl, chlorinated insecticides (chlordan, heptachlor, and others), insect attractants, DEET

and other insect repellents, small amounts of rodentlcides, and others.

'Includes dithiocarbamates.
'Includes butylate, dalapon, EPTC, methanearsonic acid salts, thiocarbamates , and organophosphorus

herbicides, and others.
'Includes acephate, disulfoton, ethion, malathion, phorate, and other organophosphorus insecticides.

•Includes aldicarb, methomyl, methyl bromide, soil conditioners and fumigants, small quantities of

rodentlcides, and others.

Note.—Does not include data for the insect fumigant, p-dichlorobenzene , nor the fungicide, o-phenylphenol.
These data are included in the section on "Cyclic Intermediates." It also does not include data for the

fungicides, dimethyldithiocarbamic acid, sodium salt and dimethyldithiocarbamic acid, zinc salt (i.e.,

ziram) . These data are Included in the section on "Rubber-Processing Chemicals." The data for ethylene
dibromide, a fumigant, are included in the "Miscellaneous End-Use Chemicals and Chemical Products" section.
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TABLE 3. —PESTICIDES AND RELATED PRODUCTS: DIRECTORY OF MANUFACTURERS, 1985

ALPHABETICAL DIRECTORY BY CODE

[Names of manufacturers that reported production and/or sales of pesticides and related products to the U.S.
International Trade Commission for 1985 are listed below in the order of their identification codes as used in
table 2]

CODE
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SECTION XIV -- MISCELLANEOUS END-USE CHEMICALS

AND CHEMICAL PRODUCTS

STATISTICAL HIGHLIGHTS

David G. Michels

202-523-0293

This section incorporates those end-use groups which are not readily classifiable within the prior

sections of this report. Both cyclic and acyclic chemicals fall within this section. With the exception of

enzymes and fuel additives, both production and sales of all other end-use groups contained within this

section have increased for the first time since 1981.

In 1985, the production of miscellaneous end-use chemicals exceeded 22,214 million pounds, a

decrease of 6 percent from the more than 23,731 million pounds of production reported for 1984.

Except for a sharp rise in 1982, production of these chemicals has remained nearly level throughout the

period 1981-85 (figure 1). Sales in 1985 totaled 16,217 million pounds, valued at $6,178 million. The
sales quantity increased 9 percent from that of 1984 with the value of sales increasing by 61 percent.

Polymers for fibers and urea collectively accounted for 79 percent of the 1985 production of these

miscellaneous end-use chemicals. Urea accounted for 56 percent of the 1985 sales quantity of these

chemicals.

In 1985, the production of lubricating oil and grease additives totaled 1,418 million pounds, a increase

of 31 percent, compared with 1984. Total sales quantity for 1985 was 998 million pounds, 18.2 percent

less than the 1984 sales quantity of 1,226 million pounds, while the value of sales decreased by 20 percent

to $710 million.

Production of fuel additives for 1985 totaled 2,226 billion pounds, an increase of 16 percent from the

previous year. Total sales quantity for 1985 was 1,817 million pounds, up 48 percent from the 1984 sales

quantity of 1,222 million pounds, with the sales value increasing 13 percent to $569 million.
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Figure 1.—Miscellaneous end-use chemicals and chemical products.

Billions of

pounds

4U-





XIV -- MISCELLANEOUS END-USE CHEMICALS AND CHEMICAL PRODUCTS 245

TABLE 1.—MISCELLANEOUS END-USE CHEMICALS AND CHEMICAL PRODUCTS:
AND SALES, 1985

U.S. PRODUCTION

[Listed below are all miscellaneous end-use chemicals and chemical products for which any reported data on pro-
duction or sales may be published. (Leaders (...) are used where the reported data are accepted in confi-
dence any may not be published or where no data were reported.) Table 2 lists all miscellaneous end-use
chemicals and chemical products for which data on production and/or sales were reported and indentifies the
manufacturers of each]

MISCELLANEOUS END-USE CHEMICALS
AND CHEMICAL PRODUCTS

Grand total

Amino acids and their salts
Chelating agents, nitrilocids and salts, total

(Ethylenedinitrilo)tetraacetic acid (EDTA)
(Ethylenedinitrilo)tetraacetic acid, disodium
copper salt, diohydrate

(Ethylenedinitrilo)tetraacetic acid, disodium
zinc salt, dihydrate

(Ethylenedinitrilo)tetraacetic acid, disodium salt
(Ethylenedinitrilo)tetraacetic acid, tetrasodium
salt

(N-Hydroxyethylethylenedinitrilo)triacetic acid,
trisodium salt

Nitrilo-tris-methylene triphosphonic acid
All other

Chemical indicators
Chemical reagents and fine chemicals

Enzymes , total
Bacterial amylase
Glucoamylase
Pectinase
Proteases , total

Rennin
All other proteases

All other enzymes

Flotation reagents

Fuel additives, total
Gasoline additives, total
Methyl-t-butyl ether"
Tetra(methyl-ethyl) lead, (TEL-TML, reacted)
All other gasoline additives

Fuel additives, all other

Lubricating oil and grease additives, total
Oil soluble petroleum sulfonates:

Oil soluble petroleum sulfonate, barium salt
Oil soluble petroleum sulfonate, calcium salt
Oil soluble petroleum sulfonate, sodium salt

All other lubricating oil and grease additives

Paint driers, naphthenic acid salts, total' ^

Calcium naphthenate
Cobalt naphthenate
Iron naphthenate
Manganese naphthenate
Paint driers, naphthenic acid salts, all other

PRODUCTION

1.000
pounds

22.214.251

124,609
360.284

9,889

370

4,869
1,867

150,110

4,141
189,038

2.225.585
2,127,563
1,891,147

27,054
209,362
98,022

1.418.333

2,282
298,350
83,268

1,034,433

10.311
483

3,620

610
5,565

QUANTITY

1.000
pounds

16.217.149

122,323
239.665

4,811
1,674
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-MISCELLANEOUS END-USE CHEMICALS AND CHEMICAL PRODUCTS:
AND SALES, 198S—CONTINUED

U.S. PRODUCTION

MISCELLANEOUS END-USE CHEMICALS
AND CHEMICAL PRODUCTS PRODUCTION

UNIT

VALUE 1

Photographic chemicals, total
p-Diethylaminobenzendiazonium chloride

All other photographic chemicals

Polymers for fibers, total
Nylon 6 and 6/6''

Polyacrylonitrile and acrylonitrile copolymers'*—
Polyethylene terephthalate**

All other polymers for fibers

Polymers, water soluble, total
Acrylamide polymers and co-polymers
Cellulose esters and ether
Polyacrylic acid salts, total

Ammonium polyacrylate
Polyacrylate methacrylate copolymer
Sodium Ammonium polyacrylate and copolymers
Sodium polyacrylate
All other polyacrylic acid salts

All other water soluble polymers

Tanning materials, synthetic

Textile chemicals, other than surface-active
agents , total

Dimethylolhydroxyethylene urea
Urea polymers with formaldehyde and methanol
All other tetxile chemicals, other than surface-

active agents

Urea in compounds or mixtures, total
In feed compounds
In liquid fertilizer
In solid fertilizer
Urea in compounds or mixtures, all other

All other miscellaneous end-use chemicals and chem
ical products

6.361.78
1,825,708

738,221
2,547,392
1,250,468

402,464
110,507
164,736
60,313
2,924

11,654
17,320
2,274
26,141
66,908

23,535

41,086
20,523

499

11,136,^899

255,644
2,822,693
7,389,948
668,614

84,169

1.000
pounds

5.125

1.000
dollars

22.857
458

22,399

72,525
155,374
45,268

12,944
467

31,857
50,505

24,408

75,916

454,996
35,427

10,702
1,908

22,817
85,725

15,549

18,948
492

9.099.807

7,479
310

664.199
218,522

2,157,592
6,227,109

496,484

3,510,742

17,483
192,291
418,861
35,564

$4.46

1.05

2.93
.78

.72

1.16

^Calculated form unrounded figures.
^Not available.
^Statistics exclude production and sales of tricresyl phosphate. Statistics on tricresyl phosphate are

given with the section on "Plasticizers."
'The difference between the production reported here and that shown on the Preliminary Report on U.S.

Production of Selected of Selected Organic Chemicas (includinR Synthetic Plastics and Resins Materials. 1985

results from a combination of incorrect reporting by some companies, and end-of-year inventory adjustment, and

rounding.

'Quantities are given on the basis of solid naphthenate.
^Statistics exclude production and sales of copper naphthenate. Statistics for copper naphthenate are

given in the section on "Pesticides and Related Products."
'Includes all other items listed in table 2 which are not individually publishable as groups.
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TABLE 3 . —MISCBLLAHEOUS EMD-USE CHEMICALS AND CHEMICAL PRODUCTS: DIRECTORY OF MANUFACTURERS, 1985

ALPHABETICAL DIRECTORY BY CODE

[Names of manufacturers that reported production and/or sales of miscellaneous end-use chemicals to the U.S.

International Trade Commission for 1985 are listed below in the order of their identification codes as used

in table 2]

CODE :
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TABLE a—MISCBLLAHEOUS END-USE CHEMICALS AND CHEMICAL PRODUCTS:
HANUFACTURBHS, 198S~CONTINUBD

DIRECTORY OF

CODE
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SECTION XV -- MISCELLANEOUS CYCLIC AND ACYCLIC CHEMICALS

STATISTICAL HIGHLIGHTS

Aimison Jonnard and David G. Michels

202-523-0387 202-523-0293

The term "miscellaneous chemicals" as it is used here comprises those synthetic organic products that

are not included in the use groups covered by sections I-XIV of this report. They include products that

are employed in a great variety of uses. The number of chemicals used extensively for only one purpose is

not large. Among the products covered in this section are those used for refrigerants, aerosols, solvents,

and a wide range of chemical intermediates.

U.S. production of miscellaneous cyclic and acyclic chemicals in 1985 amounted to 93.9 billion

pounds, an increase of 2.0 percent compared with production in 1984. Production of miscellaneous cyclic

chemicals comprised only 2.9 percent of this section's total production.

Figure 1 shows the trend of production of miscellaneous chemicals during 1981-85, and shows there

has been a considerable increase since the low point in 1982. However, the 1985 production of 93.9

billion pounds was slightly less than the 95.0 billion pounds produced in 1981, and was considerably

smaller than the all-time peak of 98.8 billion pounds produced in 1979. Because most of the production

of miscellaneous chemicals is used internally by their producers to make more advanced intermediates

and other chemical products, their sales are much smaller than their production. In 1985, sales of

miscellaneous chemicals were 36.4 billion pounds, valued at $11.2 billion, compared with 40.4 billion

pounds, valued at $12.0 billion, in 1984. This decrease in sales in 1985 was 10.0 percent in quantity and

6.5 percent in value. Oxygenated hydrocarbons accounted for 60 percent of the production of all acyclic

miscellaneous chemicals. Production of oxygenated hydrocarbons, which include organic acids, alcohols

(the largest group), ketones, esters, ethers, aldehydes, epoxides, and other chemicals, decreased from

59.0 billion pounds in 1984 to 54.6 billion pounds in 1985, or by 7.0 percent. With the exception of

polyhydric alcohols, which benefited from a 1 -billion-pound increase in production of ethylene glycol in

1985, all types of oxygenated hydrocarbons shared in the decrease. Production of methanol, a

monohydric alcohol, decreased about 3 billion pounds in 1985 compared with its production in 1984.

The largest individual group of miscellaneous acyclic chemicals is the halogenated hydrocarbons.

Production of halogenated hydrocarbons increased from 19.4 billion pounds in 1984 to 26.8 billion

pounds in 1985, or by 38 percent. Production of chlorinated hydrocarbons, by far the largest segment of

this group, increased 41.0 percent in 1985, to 25.8 billion pounds, from 18.3 billion pounds in 1984.

Virtually all of the increase in production was accounted for by ethylene dichloride, up almost 5 billion

pounds in 1985, and vinyl chloride monomer, up more than 3 billion pounds. Ethylene dichloride is the

raw material for vinyl chloride, which in turn is the raw material for polyvinyl chloride plastics.



XV -- MISCELLANEOUS CYCLIC AND ACYCLIC CHEMICALS 261

Figure 1.—Miscellaneous cyclic and acyclic chemicals.
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TABLE l.~HISCELLAHEOUS CYCLIC AND ACYCLIC CHEMICALS: U.S. PRODUCTION AND SALES, 1985

[Listed below are all miscellaneous cyclic and acyclic chemicals for which any reported data on production or
sales may be published. (Leaders (...) are used where the reported data are accepted in confidence and may
not be published or where no data were reported.) Table 2 lists all miscellaneous cyclic and acyclic
chemicals for which data on production and/or sales were reported and identifies the manufacturers of each]

MISCELLANEOUS CYCLIC AND ACYCLIC CHEMICALS PRODUCTION
UNIT

VALUE

1

Grand total

CYCLIC

Total

Benzoyl peroxide
Butyl benzoate
tert-Butyl peroxybenzoate
Caprolactam^
Cumene hydroperoxide
2,6-Di-tert-butyl-p-cresol (BHT) , tech. grade
Dodecenylsuccinic anhydride
Hexamethylenetetramine , tech. grade
Lactones
Maleic anhydride '

Pinene and derivatives, total
g-Pinene
Pine oil, synthetic
All other

l,3,5-Trichloro-5-triazine-2,4,6-(lH, 3H, 5H)trione
All other miscellaneous cyclic chemicals

ACYCLIC

Total

NITROGENOUS COMPOUNDS

Total

Amides , total
Acrylamide monomer
N,N'-Ethylene bis (oleamide)
N,N*-Ethylenebis(stearamlde)
All other

Amines , total^
Butylamines

Di-n-butylamine
Ethylamines

:

Diethylamine
Ethylamine, mono-

1.000
pounds

93.927.389

2.691.986

8,546

536
3,878

,089,497
1,132
2,515
5,476

80,253
86,630

393,529

237.091
41,523
39,165

156,403

101,643
681,260

91.235.403

7.212.270

252.746

393

252,353

1.448.959
29,079
4,141

19,696
59,303

1.000
pounds

1.000
dollars

11.179.826

1.253.280 1.096.092

8,466
484

3,807

1,219
4,484
4,479

48,791
16,062

330,993

70.955

20,771
277

8,261

1,863
5,118
3,865

16,438
17,059

145,507

23.476

40,536
30,419

16,805
6,671

853,457

3.069.639 1.309.614

170.293 118.876
63,105

421
27,574
79,193

499.954

24,574
494

18,458
75,350

379.656
25,329
4,717

20,716
3,628

to .31

2.45

.57

2.17

1.53
1.14
.86

.34

1.06
.44

70

.39

1.17
.67

.95

.76

.82

.77

See footnotes at end of table.
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-mSCELLAHEOUS CYCLIC AND ACYCLIC CHEMICALS:
AND SALES, 1985~C0NTINUED

U.S. PRODUCTION

HISCELLANEOUS CYCLIC AND ACYCLIC CHEMICALS PRODUCTION
UNIT

VALUE!

NITROGENOUS COMPOUNDS—Continued

Amines *—Continued
Triethylamine
Ethylenediamine

Isopropylamine, mono-
Methylamines

:

Dimethylamine
Methylamine, mono-
Trimethylamine

All other

1 , 3-Diethyl-2-thiourea
Dimethylaminoethyl methacrylate

2
Ethanolamines, total

2,2'-Aminodiethanol (Diethanolamine)
2-Aminoethanol (Monoethanolamine)
2,2' ,2' '-Nitrilotriethanol (Triethanolamine)

Nitriles , total
Acetonitrile
Acrylonitrile
2-Methyllactonitrile (Acetone cyanohydrin)

—

All other

All other nitrogenous compounds

ACIDS, ACYL HALIDES AND ANHYDRIDES

Total

Acetic acid, synthetic, 100%
Acrylic acid
Fatty acids, hydrogenated and nonhydrogenated-
Fumaric acid
Propionic acid
All other acid, acyl halides, and anhydrides

—

SALTS OF ORGANIC ACIDS

Total

Acetic acid salts, total
Ammonium acetate

1.000
pounds

17,277
63,881
54,198

65,904
52,317
29,384

,057,920

2,796

537.287
166,479
215,342
155,466

4.103.526
22,268

2,348,871
1,008,424

723,963

866,956

11.162.295

2,897,465
795,015

48,643
99,748

7,321,424

315.491

1.000
pounds

17,787
47,049
51,446

57,247

17,921
276,896

330

1,394

505.596
157,388
154,297
193,911

1.699.999

1,370,803

329,196

192,073

2.298.521

1,027,636
142,677
122,929
29,133
66,348

909,798

292,379

1.000
dollars

15,429
36,293
23,316

24,796

5,921
248,524

680

2,470

124.068
41,596
41,464
41,008

481.706

420,225

61,481

202,158

794.435

141,730
63,506
39,423
17,813
14,634

517.329

239.277

Per
pound

$0.87

.22

.57

19.095 18.559 13.612

See footnotes at end of table.
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TABLE 1.—MISCELLANEOUS CYCLIC AND ACYCLIC CHEMICALS: U.S. PRODUCTION
AND SALES, 1985—CONTINUED

MISCELLANEOUS CYCLIC AND ACYCLIC CHEMICALS PRODUCTION
UNIT

VALUE

1

ACYCLIC—Cont inued

SALTS OF ORGANIC ACIDS—Continued

Acetic acid salts—Continued
Potassium acetate
Sodium acetate
Zinc acetate
All other

2-Ethylhexanoic acid (a-Ethylcaproic acid) salts
total

Cadmium 2-ethylhexanoate
Calcium 2-ethylhexanoate
Cobalt 2-ethylhexanoate
Lead 2-ethylhexanoate
Manganese 2-ethylhexanoate
Nickel 2-ethylhexanoate
Zinc 2-ethylhexanoate
Zirconium 2-ethylhexanoate
All other

Calcium neodecanoate

Calcium propionate

Oxalic acid salts:
Ammonium oxalate
Potassium oxalate

Stearic acid salts, total
Aluminum stearates
Barium stearate
Cadmium stearate
Calcium stearate
Cobalt stearate
Magnesium stearate
Zinc stearate
All other

All other salts of organic acids

ALDEHYDES

Total

Butyraldehyde
Formaldehyde (37% by weight)^
Propionaldehyde
All other aldehydes

See footnotes at end of table.

1.000
pounds

506
13,195

408
4,821

20.863
219

2,146
4,409

939

1,085
1,826

956

3,529
5,754

90

19,438

3,215
876
90

69,147
511

22,629
27,925
1,919

129,545

8.228.498

1,286,229
5,606,140

219,391
1,116,738

1.000
pounds

1.000
dollars

1,721

426
16,239

17.641

2,146
3,493

962

1,086
1,227

909

2,833
4,985

93

15,700

3,470
673
97

65,923
519

16,079
26,363
1,457

125,677

2.086.288

38,258
1,742,409

8,319
297,302

531
11,531

30.300

2,234
9,273
1,064
1,033
1,792
1,036

5,164
8,704

120

7,176

164

127

87.681
4,438

689
212

42,767
1,428

11,519
24,315
2,313

100,097

201.459

6,381
108,780

1,972

84,326

Per
pound

$0.75

1.25
.71

1.11
.95

1.46
1.14
1.82
1.74

1.30

.46

2.18
2.40

.77

1.28
1.02
2.18
.65

2.75
.72
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TABLE 1.—MISCELLAHEOUS CYCLIC ASD ACYCLIC CHEMICALS: U.S. PRODUCTIOH
ADD SALES, 1985~G0HTI1IUED

MISCELLANEOUS CYCLIC AND ACYCLIC CHEMICALS
QUANTITY

ACYCLIC—Continued

Total-

Acetone :
*

From cvimene

From isopropyl alcohol
4-Hydroxy-4-methyl-2-pentanone (Diacetone alcohol-

Methyl ethyl ketone (2-Butanone)^
A-Methyl-2-pentanone (Methyl isobutyl ketone)

All other ketones

ALCOHOLS, MONOHYDRIC, UNSUBSTITUTED

Alcohols, Cii or lower, unmixed, total-
Butyl alcohols, total

n-Butyl alcohol (n-Propylcarbinol^

—

Isobutyl alcohol (Isopropylcarbinol^

All other
Ethyl alcohol, synthetic
2-Ethyl-l-hexanol^
Isopropyl alcohol
Methanol, synthetic^
Propyl alcohol (Propanol)
All other

Alcohols, Ci2and higher, unmixed, total-

Mixtures of alcohols:
Containing Cu or lower only-

Other mixtures

ESTERS OF MONOHYDRIC ALCOHOL

Total-

Allyl methacrylate
Butyl acetates:

n-Butyl acetate
Isobutyl acetate

Butyl aerylate
tert-Butyl peroxy-2-ethylhexanoate-
tert-Butyl peroxypivalate
Dibutyl maleate
Dioctyl maleate
2-Ethoxyethyl acetate
Ethyl acetate (100% basis) ^

Ethyl acrylate
2-Ethyl-l-hexyl acrylate

1.000
pounds

2.621.992

1,148,980
638,820
36,925

537,101
130,907

129,259

11.934.525

11.044.256
2.843.431

716,242
174,968

1,952,221
648,784
536,310

L, 234, 553

>, 002, 918

145,283
632,977

165,411

184,726
540,132

4.927.305

668

179,140
76,732

423,620
1,952
2,402
2,904
4,055

103,038
191,981
303,100
79,240

1.000
pounds

2.341.920

1.000
dollars

527.648

1,051,870
482,108
30,637

559,589
135,122
82,594

6.690.328

184,509
82,147
12,468

140,713
51,110
56,701

1.212.347

6.181.900 971.212

459,628
119,966

384,836
852,630

2,656,904
84,875

1,623,061

69,911

124,454
314,063

2.834.342

100,958
20,564

103,290
203,830
192,377
27,769

322,424

42,329

56,295
142,511

1.117.394

662

112,601
57,033
210,771

1,947
2,522
2,826
3,776

101,557
178,403
209,874
58,561

1,290

48,479
17,122
98,188
6,458
8,576
1,554
2,834

43,776
44,573
84,394
32,225

See footnote at end of table.
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TABLE I.—HISCELUINEOUS CYCLIC AND ACYCLIC CHEMICALS: U.S. PRODUCTION
AND SALES, 198S~C0iniNUED

MISCELLANEOUS CYCLIC AND ACYCLIC CHEMICALS PRODUCTION
QUANTITY

UNIT

VALUE

1

ACYCLIC—Continued

ESTERS OF MONOHYDRIC ALCOHOLS- -Continued

Fatty acid esters, not included with plasticizers or
surface-active agents, total

Myristyl myristate
Tridecyl stearate
All other

Methyl methacrylate^
Phosphorus acid esters, not elsewhere specified
Propyl acetate
Vinyl acetate
All other esters of monohydric alcohols

POLYHYDRIC ALCOHOLS

Total^

1,4-Butadediol
Ethylene glycol^
Pentaerythritol^
Propylene glycol^
Sorbitol (70% by weight)
All other polyhydric alcohols

POLYHYDRIC ALCOHOL ESTERS

^

Total

POLYHYDRIC ALCOHOL ETHERS

Total

2-Butoxyethanol^
2-(2-Butoxyethoxy)ethanol (Diethylene glycol mono-

butyl ether)
2-[2-(2-Butoxyethoxy)ethoxy]ethanol (Triethylene

glycol monobutyl ether)
Diethylene glycol
Dipropylene glycol
2-Ethoxyethanol
2-(2-Ethoxyethoxy)ethanol (Diethylene glycol mono-

ethyl ether)
2-[2-(2-Ethoxyethoxy)ethoxy]ethanol (Triethylene

glycol monoethyl ether)
2-Methoxyethanol( Ethylene glycol monomethyl ether)

—

2-(2-Methoxyethoxy)ethanol (Diethylene glycol
monomethyl ether)

2- [2-(2-Methoxyethoxy)ethoxy]ethanol (triethylene
glycol monomethyl ether)

Polyethylene glycol

See footnotes at end of table.

1.000
pounds

5.743.412

353,482
4,178,310

93,726
499,529
179,087
439,278

1,766.656

276,814

69,736

10,148
440,549
52,877

123,879

25,743

12,061
83,493

28,501
73,327

1.000
pounds

307
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TABLE 1.—MISCELLANEOUS CYCLIC AND ACYCLIC CHEMICALS: U.S. PRODUCTION
AND SALES, 1985—CONTINUED

MISCELLANEOUS CYCLIC AND ACYCLIC CHEMICALS PRODUCTION
QUANTITY

ACYCLIC—Continued

POLYHYDRIC ALCOHOL ETHERS—Continued

Polyglycols, ethylene glycol and glycol ether,
mixed

Polypropylene glycol
Tetraethylene glycol
Triethylene glycol
All other polyhydric alcohol ethers

HALOGENATED HYDROCARBONS

Total-

Chlorinated hydrocarbons , total

Carbon tetrachloride
Chlorinated paraffins (C10-C30):

35%-64% chlorine
Chloroform
Chloromethane (Methyl chloride)

Dichloromethane (Methylene chloride)^

Ethyl chloride (Chloroethane)^
Ethylene dichloride (l,2-Dichloroethane)2—
Tetrachloroethylene (Perchloroethylene)^—
1 , 1 , 1-Trichloroethane (Methyl chloroform)^

-

Vinyl chloride, monomer (Chloroethylene)^ —
All other

Fluorinated (including other fluorohalogenated)

hydrocarbons, total
Chlorodifluoromethane (F-22)2

Dichlorodifluoromethane (F-12)2

Trichlorofluoromethane ( F-11 ) ^

All other

lodinated (not otherwise halogenated) hydrocarbons-

All other halogenated hydrocarbons

ALL OTHER MISCELLANEOUS ACYCLIC CHEMICALS

Total

Acyclic peroxides:
2-Butanone peroxide-

Expoxides, ethers, and acetals, total
Ethylene oxide?

Glycidyl ethers, total
l-Butoxy-2 , 3-epoxypropane (Butyl glycidyl ether)

All other

1.000
pounds

5,605
16,065
24,159

149,691
333,841

26.836.764

25.804.474
645,618

79,904
275,255

467,118
170,503

12,100,888
677,819
868,776

9,462,979
1,055,614

1.019.486
235,350
301,893
175,781
306,462

64

9.897.607

9,751

8.033.541
5,430,359

6,157
536

2,597,025

1.000
pounds

10,440
16,001
143,596
326,689

1.000
dollars

6,493
6,640

40,047
188,224

360,328

81,962
383,723
174,097
502,503
82,606
409,990
437,996
580,088
,868,762
238,961

783.796

58,220

31,104
54,508
36,560
94,519
13,287
38,776
81,043

182,689
459,810
85,698

633.712
141,255
284,044
171,168
187,329

60

2.874.231

158,033
182,317
81,104
212,258

553

14,606

2.148.042
615,170

6,218
546

1,526,654

16,026

616.791
130,971
12,477
1,037

473,343
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-MISCELLANEOUS CYCLIC AND ACYCLIC CHEMICALS:
AND SALES, 1985—CONTINUED

U.S. PRODUCTION

MISCELLANEOUS CYCLIC AMD ACYCLIC CHEMICALS PRODUCTION
UNIT

VALUE

1

ACYCLIC—Continued

ALL OTHER MISCELLANEOUS ACYCLIC CHEMICALS—Continued

Phosgene (Carbonyl chloride)
Silicone fluids
All other miscellaneous acyclic chemicals

MIXTURES NOT SPECIFICALLY ITEMIZED

Total

Glycol residues

1.000
pounds

514,095
134,116

1,206,104

1.000
pounds

88,769
627,180

1.000
dollars

168,715
452,346

*1.90
.73

13,414 1,763

^Calculated from unrounded figures.
^The difference between the production reported here and that shown on the Preliminary Report on U.S.

Production of Selected OrRanic Chemicals (IncludinR Synthetic Plastics and Resin Materials. 1985 . results from
a combination of incorrect reporting by some companies, end-of-year inventory adjustments, and rounding.
'Statistics exclude production and sales of fatty amines. Statistics on fatty amines. Statistics on

fatty amines are included in the section "Surface-Active Agents."
^Statistics exclude production and sales of potassium and sodium stearates. Statistics on these

stearates are included in the section "Surface-Active Agents .

"

'Statistics for production of specially denatured alcohol, 209,876,665 wine gallons, and completely
denatured alcohol, 297,955,185 wine gallons, for calendar year 1985 are compiled from data supplied by the
Bureau of Alcohol, Tobacco, and Firearms. Withdrawals of completely denatured alcohol for fuel use was
222,893,158 wine gallons; nearly all specially denatured alcohol is considered to be used for fuel.

'Some polyols which are used as intermediates for urethanes have been included in the section "Plastics and
Resin Materials."
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TABU 3.—MISCELLANEOUS CYCLIC AND ACYCLIC CHEMICALS: DIRECTORY OF MANUFACTURERS, 1985

ALPHABETICAL DIRECTORY BY CODE

[Names of manufacturers that reported production and/or sales of miscellaneous cyclic and acyclic chemicals to the
U.S. International Trade Commission for 1985 are listed below in the order of their identification codes as used
in table 2]

CODE :
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TABLE 3. —MISCELLANEOUS CYCLIC AND ACYCLIC CHEMICALS: DIRECTORY OF MANUFACTURERS, 1985—CONTINUED

CODE
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TABLE 3.~MISCELLAHE0US CYCLIC AND ACYCLIC CHEMICALS: DIRECTORY OF MANUFACTURERS, 1985~CONTINUED

CODE
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TABLE 1.—SYNTHETIC ORGANIC CHEMICALS: ALPHABETICAL DIRECTORY OF
MANUFACTURERS, BY COMPANY, 1985

[Names of synthetic organic chemicals manufacturers that reported production and/or sales to the U.S. Inter-
national Trade Commission for 1985 are listed below alphabetically, together with their identification
codes as used in table 2 of the 15 individual sections of this report)

NAME OF COMPANY
TELEPHONE
NUMBER

OFFICE ADDRESS

A & E Plastic Inc

AZS Corp

AZS Chemical Corp

Abbott Laboratories

Abex Corp., Friction Products Div.-
U.S.

Adco Chemical Co
Agrico Chemical Co
Air Products & Chemicals, Inc
Ajay Chemicals, Inc
Ajinomoto U.S.A., Inc
Akzo Chemie America, Armak Chemicals
Noury Chemicals

Alabama By-Products Corp
Alberta Gas Chemicals , Inc
Albright & Wilson, Inc
Alco Chemical Corp
Alcolac , Inc
Aldrich Chemical Co., Inc
Alex Chemical Co
Allegheny Chemical Corp
Alliance Chemical, Inc
Allied Corp.

:

Chemical Section
Union Texas Petroleum Corp

Allied-Bendix Corp., Friction
Materials Div.

Alox Corp
Alpha Corporation of Tennessee

Alpha Laboratories, Inc

Amerada Hess Corp. (Hess Oil Virgin
Island Corp.)

American Bio-Synthetics Corp
American Cyanamid Co
American Hoechst Corp .

:

Hoechst Fibers Industries Div
Petrochemicals/Plastics Group
Sou-tex Works
Specialty Products Group, Rhode

Island Works.
American Synthetic Rubber Corp
Ametek, Inc., Haveg Div
Amoco Corporation

Amvac Chemical Corp

Anaquest
Anderson Development Co
Angus Chemical Co
Anzon , Inc
Apex Chemical Co . , Inc

Apollo Colors, Inc
Ardmore Chemical Co

818-968-3801

404-873-1851

404-873-1850

312-937-7262

703-662-3871

201-589-
918-588-
215-481-

404-943-
919-832-
312-786-

716-778-
205-250-

201-267-
804-798-

615-629-
301-355-
414-273-
717-462-
814-776-
201-344-

201-455-
713-960-
518-273-

716-282-

901-853-

0880
2000
4911
6202
2890
0400
8554
5400
1400
4291
1405
2600
3850
3500
1186
2344

5000
7500
6550

1295
2450

303-756-1338

201-750-6000

414-

201-

803-

201-

704-

401-

502-

302-

312-

384-7017
831-2768

579-5750
231-2954
827-7531
823-2000

448-2761
995-0410
856-6111

213-264-3910

608-273-0019
517-263-2121
312-498-6700
215-427-3000
201-354-5420

312-564-9190
201-481-2406

14505 Proctor Ave., P. 0. Box 1268,
Industry, CA 91749.

762 Marietta Blvd., H.W. , Atlanta,
GA 30318.

752 Marietta Blvd., N.W. , Atlanta,
GA 30318.

14th St. & Sheridan Rd., H. Chicago,
IL 60064.

P. 0. Box 3250, Winchester, VA 22601.

49-129 Rutherford St., Newark, NJ 07105.
One William Center, Tulsa, OK 74172.
P. 0. Box 538, Allentown, PA 18105.
1400 Industry Rd., Powder Springs, GA 30073.
4020 Ajinomoto Dr., Raleigh, NC 27610.
300 S. Wacker Dr., Chicago, IL 60614.

2153 Lockport-Olcott Rd., Burt, NY 14028.
P. O. Box 10246, Birmingham, AL 35202.
7 Century Dr., Parsippany, NJ 07054.
P.O. Box 26229, Richmond, VA 23260-6229.
909 Mueller Dr., Chattanooga, TN 37406.
3440 Fairfield Rd., Baltimore, MD 21226.
940 W. St. Paul Ave., Milwaukee, WI 53233.
119 N. Union St., Shenandoah, PA 17976.
Gillis Ave., Ridgway, PA 15853.
33 Avenue P, Newark, NJ 07657.

P. 0. Box 1087-R, Morristown, NJ 07960.
P. 0. Box 2120, Houston, TX 7 7001.
P. 0. Box 238, Green Island, NY 12180.

3943 Buffalo Ave., Niagara Falls, NY 14303.
P. 0. Drawer A, Hwy. 57 E, Collierville,

TN 38017.

1685 S. Fairfax St., P. 0. Box 22223,
Denver, CO 80222.

1 Hess Plaza, Woodbridge, NJ 07095.

710 W. National Ave., Milwaukee, WI 53204.
One Cyanamid Plaza, Wayne, BJ 07470.

P. O. Box 5887, Spartanburg, SC 29301.
Route 202-206 North, Somerville, NJ 08876.
p. 0. Box 866, Mount Holly, HC 28120.
129 Quidnick St., Coventry, RI 02816.

P. 0. Box 32960, Louisville, KY 40232.
900 Greenbank Rd., Wilmington, DE 19808.
P. 0. Box 87703 Mail Code 1201,

Chicago, IL 60680-0703.
4100 E. Washington Blvd., Los Angeles,

CA 90023

.

2005 W. Beltline Hwy., Madison, WI 53713.
1415 E. Michigan St., Adrian, MI 49221.
2211 Sanders Rd., Northbrook, IL 60062.
2545 Aramingo Ave., Philadelphia, PA 19125.
200 S. First St., p. 0. Box 254,

Elizabethport, NJ 07206.
899 Skokie Blvd., Northbrook, IL 60062.
29 Riverside Ave., Newark, NJ 07104.
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-SYNTHETIC ORGAHIC CHEMICALS: ALPHABETICAL DIRECTORY OF HANUFACTUBERS

,

BY COMPAHY, 1985—COHTIHUED

IDENTI-
FICATION

CODE

NAME OF COMPANY
TELEPHONE
NUMBER

OFFICE ADDRESS

ARN
ARZ
ALS
ARP
ARK

ARO
ARL
ARS

API
BLA

ATL
ATR

APD
APR
AUX
KCH

BTL
BAS

ICC
ICF

DBC

BKC

BCK
BIB
BEE

BCH
BLZ
BEN
BIS

BDS

BNS

BOC
BNP

BHX
LAK
BOR

BFP

BMC

Arenol Chemical Corp
Arizona Chemical Co

Armco, Inc , Eastern Steel Div

—

Armour Pharmaceutical Co

Armstrong World Industries, Inc-

ARNCO
Arol Chemical Products Co-

Arsynco, Inc

Ashland Oil, Inc

Ashland Petroleum Co
Asoma Polymers, Inc

Astor Products , Inc . , Blue Arrow
Div.

Atlantic Industries, Inc

Atlantic Richfield Co., Arco
Chemical Co.

Atlas Powder Co. Sub. of Tyler Corp-

Atlas Processing Co

Auralux Corp
Joseph Ayers, Inc

BTL of Illinois, Inc--
BASF Corp

Inmont Div-
Inmont Div-

Badische Corp

J. T. Baker Chemical Co-

Baxter Travenol Laboratories, Inc-

Beckman Instruments, Inc
Spinco Div

Beecham, Inc., Beecham Laboratories

Div.
Beecham, Inc:

Beecham Western Hemisphere, Inc

Belding Chemical Industries
Belzak Corp

Bennett's Paint Corp
Bethlehem Steel Corp---

Biddle Sawyer Corp

Binney and Smith, Inc-

Biocraft Laboratories, Inc-
Bison Nitrogen Products Co-

Blu-Hax Pigments Div
Bofors Nobel, Inc

Borden, Inc.

:

Borden Chemical Div
Borg-Wamer Corp . , Borg-Wamer

Chemicals
Breddo Inc

Brin-Hont Chemicals, Inc

718-784-0948
201-794-3200
513-425-5000
815-932-6771
717-397-0611

213-567-1378
201-344-1510

201-933-2323

614-889-3333
606-329-3333
617-987-0144
904-783-5000

201-235-1800
215-557-2846

417-624-0212
318-636-2711
203-886-2616
215-837-1808

419-244-5856
616-392-2391
201-263-4050

201-263-4050
201-365-3400
201-263-4050
804-887-6000
201-859-2151

312-948-2000

619-438-9151
714-871-4848
201-469-5200

201-881-3000

212-944-6040
201-773-0602
801-486-2211
215-694-4522

212-736-1580

215-253-6271

201-796-3434
712-277-1340

312-586-8400
616-788-2341

614-225-4000
304-424-5411

913-321-5300
919-292-0566

40-33 - 23d St., Long Island City, HY 11101.

200 So. Sudduth PI., Panama City, FL 32404.

703 Curtis St., Middletown, OH 45043.
P. 0. Box 511, Kankakee, IL 60901.
Liberty & Charlotte Sts., Lancaster,
PA 17604.

5141 Firestone Place, South Gate, CA 90280.
649 Ferry St., Newark, NJ 07105.

126-20 Northern Blvd., Flushing, NY
11368.

P. 0. Box 2219, Columbus, OH 43216.

P. 0. Box 391, Ashland, KY 41101.
Old Webster Rd., Oxford, MA 01540.

5244 Edgewood Ct. , Jacksonville, FL
32205.

10 Kingsland Rd., Nutley, NJ 07110.

1500 Market St., Philadelphia, PA 19101.

P. 0. Box 87, Joplin, MO 64802.

P. 0. Box 3099, Shreveport, LA 71133.

29 Stott Ave., Norwich, CT 06360.
275 Keystone Dr., Bethlehem, PA 18017.

2112 Sylvan Ave., Toledo, OH 43606.
491 Columbus Ave., Holland, MI 49423.

and 100 Cherry Hill Rd., Parsippany, NJ
07054.

100 Cherry Hill Rd., Parsippany, NJ 07054.

1255 Broad St., Clifton, NJ 07015.

and 100 Cherry Hill Rd., Parsippany,
P. 0. Box Drawer D, Williamsburg, VA 23187.

222 Red School Lane, Phillipsburg, NJ
08865.

Route 120 & Wilson Rd., Round Lake, IL
60053.

6200 El Camino Real, Carlsbad, CA 92008.

1050 Page Mill Rd., Palo Alto, CA 94304.

101 Possumtown Rd., Piscataway, NJ

08854.

3 Garret Mountain Plaza, West Paterson,

NJ 07424.
P. 0. Box 300, Grosvenor Dale, CT 06246.

850 Bloomfield Ave., Clifton, NJ 07012.

2131 South West Salt Lake City, UT 84115.

Martin Tower - 8th Fl., Bethlehem, PA
18016.

2 Penn Plaza - Suite 2439, New York, NY
10121.

P. 0. Box 431, 1100 Church Lane, Easton,

PA 18044-0431.
12 Industrial Park, Waldwick, NJ 07463.

Terra Centre, 600 4th St., Sioux City,

lA 51101.
7000 W. 60th, Chicago, IL 60638.

5025 Evanston Ave., Muskegon, MI 49443.

180 E. Broad St., Columbus. OH 43215.

International Center, Parkersburg, WV
26101.

18th & Kansas Ave., Kansas City, KS 66105.

3921 Spring Garden St., Greensboro, NC 27407
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Bristol-Myers Co

M. A. Bruder & Sons, Inc

Buckman Laboratories, Inc
Buffalo Color Corp
Burroughs Wellcome Co

OF Industries, Inc
CL Industries, Inc
C.N.C. International, Inc
CPC International, Inc.:
Acme Resin Corp
Amerchol Corp

Penick Corp
CPS Chemical Co., Inc
CYRO Industries

Cambridge Industries Co
Cape Industries

Capital City Products Co., Armstrong
Chemical Plant.

Carbose Corp
Cargill , Inc
Carpenter Chemical Co
Cascade Resins, Inc
Caschem, Inc
Catalyst Resources, Inc
Catawba-Charlab , Inc

Cedar Chemical Co

Celanese Corp .

:

Celanese Chemical Co . , Inc
Celanese Fibers Operations
Celanese Specialities
Celanese Specialty Resins

Cell Products, Inc
Certainteed Corp
Certified Processing Corp
Champlin Petroleum Co
Charter International Oil Co
Chattanooga Coke & Chemicals Co . , Inc

Chattem , Inc
Chembond Corp

Chemfax , Inc
Chem-Fleur , Inc
Chemical Exchange Industries, Inc
The Chemithon Corp

Chemol Co
Chemos Corp
Chevron Chemical Co
Chevron Corp . , Chevron Chemical Corp-
CHR. Hansen's Laboratory, Inc
Ciba-Geigy Corp
Agricultural Div

Citgo Petroleum Corp
Clark Oil & Refining Corp

212-546-4000

215-353-5100

901-278-0330
716-827-4500
919-248-3000

312-438-9500
217-662-2136
401-751-7711

312-771-9600
201-287-1600

201-935-6600
201-727-3100
201-930-0100

617-924-0026
919-343-1150

608-752-9007

814-443-
612-475-
804-359-

503-343-
201-858-

713-682-
704-523-

1611
7634

0800
2111
7900

5300
4242

901-767-6851

214-689-
704-554-
201-635-
502-585-
201-828-
215-341-
201-923-
512-882-

713-923-
615-821-

4000
2000
2600
8011
6100
7000
5200
8871
3578
3541

615-821-4571
503-746-6501

601-863-6511
201-589-4266
713-526-8291
206-937-9954

919-272-
201-623-
713-754-

415-894-
414-476-
914-478-
919-292-
314-491-

314-889-

3121
3334
2000
7700
3630
3131
7100
7356

9600

345 Park Ave., 5th Fl., New York, NY
10154.

52nd St. & Grays Ave., Philadelphia, PA
19143.

1256 N. McLean Blvd., Memphis, TH 38122.
100 Lee St., Buffalo, NY 14210.
3030 Comwallis Rd., Research Triangle

Park, NC 27709.

Salem Lake Dr., Long Grove, IL 60047.
P. 0. Box 218 Georgetown, IL 61846.
20 Priviledge St., Woonsocket, RI 02895.

1401 Circle Ave., Forest Park, IL 60130.
136 Talmadge Rd., P. 0. Box 4051, Edison,

NJ 08818-4051.
158 Mount Olivet Ave., Newark, NJ 07114.
P. 0. Box 162, Old Bridge, NJ 08857.
155 Tice Blvd., P. 0. Box 8588, Woodcliff

Lake, NJ 076 75.

440 Arsenal St., Watertown, MA 02172.
310 N. Front St., P. 0. Box 1694, Wilmington,
NC 28402.

1530 S. Jaekson St., Janesville, WI 53545.

100 Maple St., Somerset, PA 15501.
P. 0. Box 5630, Minneapolis, MN 55440.
P. 0. Box 27205, Richmond, VA 23261.
P. 0. Box 1989, Eugene, OR 97440.
40 Avenue A, Bayonne, NJ 07002.
P. 0. Box 250, Elyria, OH 44035.
5046 Old Pineville Rd., P. 0. Box 240497,

Charlotte, NC 28224.
P. O. Box 3, Rifle Range Road, Vicksburg,

MS 39180.

1250 W. Mockingbird Lane, Dallas, TX 75247.
P. 0. Box 32414, Charlotte, NC 28232.
26 Main St., Chatham, NJ 07928.
P. 0. Box 37600, Louisville, KY 40233.
5 Georges Rd., New Brunswick, NJ 08901.
P. 0. Box 860, Valley Forge, PA 19482.
U.S. Highway #22, Hillside, NJ 07205.
P. 0. Box 9176, Corpus Christi, TX 78469.
P. 0. Box 5008, Houston, TX 77012.
4800 Central Ave., P. 0. Box 2339,

Chattanooga, TN 37409.
1715 W. 38th St., Chattanooga, TN 37409.
1600 Valley River Dr., Suite 390, Eugene,
OR 97401.

Three Rivers Rd., Gulfport, MS 39503.
200 Pulaski St., Newark, NJ 07105.
3813 Buffalo Speedway, Houston, TX 7 7098.
5430 W. Marginal Way, SW. , Seattle, WA

98106.

2410 Randolph Ave., Greensboro, NC 27420.
225-235 Emmett St., Newark, NJ 07114.
595 Market St., San Francisco, CA 94120.
575 Market St., San Francisco, CA 94105.
9015 W. Maple St., West Allis, WI 53214.
444 Saw Mill River Rd. . Ardsley, NY 10502.
P. 0. Box 18300, Greensboro, NC 27419.
P. 0. Box 1562, Lake Charles, LA 70602.
7930 Clayton Rd., St. Louis, MO 63117.
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CLI
CSP

CLD
CCS

CIC
CNC
COC
CEI

CAC
CMP
CNI
CON

CTL
CTP
CPV
COP
CPY
CRP

COS
CRD
CK
CCP
USM
CRZ

CYT
CUS

CTR
CYH
CYL
AMD

DGO
DPW
DGC

DRR
DKA
DNS
DRB

DSO &

PLX
UDI
DEX
HYA

HYC

HID

AGP

Clintwood Chemical Co

Coastal Refining & Marketing Inc
Colgate-Palmolive Co
Colloids , Inc
Colorado Chemical Specialties, Inc

Colorado Resins, Inc

Color Chem International Corp
Columbia Nitrogen Corp
Columbia Organic Chemical Co., Inc

Combustion Engineering , Inc . , C-E Cast
Products.

Cominco American, Inc
Commercial Products Co., Inc

Conap , Inc
Concord Chemical Co., Inc
Conoco Specialty Products, Inc

Continental Chemical Co

Continental Polymers, Inc

Cook Paint & Varnish Co

Coopers Creek Chemical Corp
Copolymer Rubber & Chemical Corp
Corpus Christi Petrochemicals Co

Cosan Chemical Corp
Croda, Inc
Crompton & Knowles Corp
Crown Central Petroleum Corp
Crown Metro, Inc
Crown Zellerbach Corp., Chemical

Products Div.
Cumberland International Corp
Custom Pigments Corp
Customs Resins Div. of Bemis Co. , Inc-
Cychem, Inc

Cycle Chemical Corp
Cycle Products, Inc

Dan River, Inc., Chemical Products
Div.

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

Day-Glo Color Corp
Deepwater , Inc
Degussa Corp

Delta Resins & Refractories,
Denka Chemical Corp
Dennis Chemical Co
Derby Co., Inc

Inc-

DeSoto, Inc-

DeSoto Petrochemicals Inc
Dexter Chemical Corp

Dextex Corp
.

, Hysol Aerospace &

Industrial Products Div., Dexter
Specialty Chemicals Group.

Hysol Electronic Chemical Div.

,

Dexter Specialty Chemicals Group.
Midland Div

Dial Corp-

312-890-5790
512-887-4100
212-310-2000
201-926-6100
303-278-1963

303-278-1963

201-444-8563
404-823-4000
803-425-1786
412-344-7500

509-747-6111
201-427-6887
716-372-9650
609-966-1526
713-293-1767

201-472-5000
213-637-2103
816-391-6000
215-828-0375
504-355-5655
713-751-7100

201-460-9300
212-683-3089
215-376-8749
301-539-7400
803-277-1870
206-254-0922

713-682-1221
312-252-7273
612-340-6000
513-641-4371
305-592-6700
213-582-6411

804-799-7000

517-676-3800

216-391-7070
714-751-3522
201-288-6500

414-462-1200
713-477-8821
314-771-1800
617-342-5831

312-391-9000

817-625-2111
212-542-7700
818-968-6511

818-968-6511

312-623-4200

312-892-4381

4342 S. Wolcott Ave., Chicago. IL 60609.
Nine Greenway Plaza, Houston, TX 77046.
300 Park Ave., New York, NY 10022.
394 Frelinghuysen Ave., Newark, NJ 07114.
4880 Robb St. - Unit #2, Wheat Ridge,

CO 80033.
4880 Robb St. - Unit #2, Wheat Ridge,

CO 80033.
7 Plymouth Rd., Glen Rock, NJ 07452.
P. 0. Box 1483(13), Augusta, GA 30913.

P. 0. Box 1045, Camden, SC 29020.

305 Mt. Lebanon Blvd., Pittsburgh, PA 1523

W. 818 Riverside Ave., Spokane, WA 99201.
117 Ethel Ave., Hawthorne, NJ 07506.
1405 Buffalo St., Olean, NY 14760.
17th & Federal Sts., Camden, NJ 08105.

600 N Daisy Ashford Rd., P. 0. Box 2197,
Houston, TX 77252.

270 Clifton Blvd., Clifton, NJ 07015.

2225 E. Del Amo Blvd., Compton, CA 90220.
P. 0. Box 389, Kansas City, MO 64141.

River Rd., West Conshohocken, PA 19428.

P. 0. Box 2591, Baton Rouge, LA 70821.

1000 Louisiana St., Suite 2700, Houston,
TX 7 7002.

400 - 14th St., Carlstadt, NJ 07072.

183 Madison Ave., New York, NY 10016.

P. 0. Box .341, Reading, PA 19603.
1 N Charles St., Baltimore, MD 21203.

P. 0. Box 5695, Greenville, SC 29606.
P. 0. Box 4266, Vancouver, WA 98662.

1523 N. Post Oak Rd., Houston, TX 77055.

2125 W. Rice St., Chicago, IL 60622.

800 Northstar Ctr. , Minneapolis, MN 42420.

P. 0. Box 16056, Cincinnati, OH 45216.

7500 N.W. 66th St., Miami, FL 33166.

1922 E. 64th St., Los Angeles, CA 90001.

P. 0. Box 261, Danville, VA 24543.

432 Hogsback Rd
.

, Mason. MI 48854.

4515 St. Clair Ave., Cleveland, OH 44103.

P. 0. Box 17599, Irvine, CA 92713.

Rt. 46 at Hollister Rd., Teterboro, NJ

07608.
6263 N. Teutonia Ave., Milwaukee, WI 53209.

8701 Park Place Blvd., Houston, TX 77017.

2700 Papin St., St. Louis, MO 63103.

231 Industrial Park, 119 Authority Dr.

,

Fitchburg, MA 01420.

1700 S. Mt. Prospect Rd., Des Plaines,

IL 60018.

510 E. Central St., Fort Worth, TX 76113.

845 Edgewater Rd., Bronx, NY 10474.

15051 East Don Julian Rd., Industry, CA
91746.

15051 E. Don Julian Rd., Industry, CA
91749.

E. Water St., Waukegan, IL 60085.

2000 Aucutt Rd., Montgomery, AL 60538.
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Diamond Shamrock Chemicals Co
Diaz Chemical Corp
Disogrin Industries Corp

Diversitech General, Polymers Div
Dixie Chemical Co., Inc
Dock Resins Corp
Dominion Products, Inc
Dover Chemical Corp. Sub. of ICC

Industries, Inc.
Dow Chemical Co

Chemical Corp., Texize Division
Dow Coming Corp
Drexel Chemical Co

E. I. duPont de Nemours & Co., Inc
Dye Specialties, Inc
Dynamit Nobel of America, Dynamit
Nobel Chemicals Div.

EM Industries , Inc . , EM Science Div
EMS-American Grilon, Inc
Eagle Pitcher Industries, Ohio Rubber

Co. Div.

Eastern Color & Chemical Co
Eastman Kodak Co

Tennessee Eastman Co. Div
Texas Eastman Co. Div

East Shore Chemical Co, Inc
Eaton Corp

. , Industrial Polymers
Products Div.

Elan Chemical Co
Elco Corp. Sub. of Detrex Chemical

Industries, Inc.

El Paso Products Co
Emery Chemicals, Division of National

Distillers & Chemical Corp.
Emery Industries , Inc . , Trylon Div
Emhart Corp., Bostik U.S. Div
Emkay Chemical Co
Empire Coke Co
Enenco , Inc
Enterprise Products Co. of
Mississippi.

Essential Chemicals Corp
Essex Chemical Corp . , Essex Industrial

Chemicals, Inc.
Ethichem Corp
Ethyl Corp
Exxon Chemical Americas

FMC Corp
Agricultural Chemical Group
Specialty Chemicals Div

FRP Co
Fabricolor Manufacturing Corp
Fairmount Chemical Co . , Inc
Farmland Industries, Inc

Farmland Industries, Inc
Felton International, Inc

214-659-7000
716-638-6321
603-669-4050

216-798-3320
713-526-2604
201-862-2351
718-499-3050
216-343-7711

517-636-6125

803-963-4261
517-496-4000
901-774-4370

302-774-0911
201-866-9504
201-784-0200

609-354-9200
803-481-9173
216-942-0500

401-331-9000
716-724-4000
615-229-2000
214-236-5000
616-726-3106
216-523-5000

201-344-8014
216-749-2605

915-333-7200
513-530-7300

803-963-4031
617-777-0100
201-352-7053
205-323-2400
901-320-5800
713-880-6500

404-691-3000
201-773-6300

201-933-7880
804-788-5000
713-870-6000

215-299-6000
215-299-6000
716-876-8300

912-367-3616
201-742-3900
201-344-5790
816-459-6000

913-843-7300
718-497-4664

351 Phelps Ct., Irving, TX 75015.
P. 0. Box 194, Holley, NY 14470.
Grenier Industrial Airpark, Manchester,
NH 03130.

1 General St., Akron, OH 44329.
3635 W. Dallas Ave., Houston, TX 77019.
1512 U. Elizabeth Ave., Linden, NJ 07036.
882 - 3d Ave., Brooklyn, NY 11232.
W. 15th & Davis Sts., P. 0. Box 40,

Dover, OH 44622.
2020 Willard H. Dow Center, Midland,

MI 48674.
P. 0. Box 368, Greenville, SC 29602.
2200 W. Salzburg Rd., Auburn, MI 48640.
2487 Penn St., P. 0. Box 9306, Memphis,
TN 38109.

DuPont Bldg. , Wilmington, DE 19898.
100 Plaza Center, Secaucus, NJ 07094.
10 Link Dr., Rockleigh, NJ 07647.

2909 Highland Ave., Cincinnati, OH 45212.
P. 0. Box 1948, Sumter, SC 29151.

P. 0. Box 1398, Denton, TX 76201.

35 Livingston St., Providence, RI 02904.
343 State St., Rochester, NY 14650.

P. 0. Box 1974, Kingsport, TN 37662.
P. 0. Box 1974, Kingsport, TN 37662.

1221 E. Barney Ave., Muskegon, MI 49443.
1199 S. Chillicothe Rd., Aurora, OH 44202.

268 Doremus Ave., Newark, NJ 07105.
P. 0. Box 09186, Cleveland, OH 44109.

619 N. Grant, Odessa, TX 79760.
11501 North Lake Dr., Cincinnati, OH 45249.

P. 0. Box 628, Mauldin, SC 29662.
Boston St., Middleton, HA 01949.
319 - 2d St., Elizabeth, NJ 07206.
1927 1st Ave., H. Birmingham, AL 35203.
P. 0. Box 125, Memphis, TN 38101.
P. 0. Box 4324, Houston, TX 77210.

28391 Essential Rd., Merton, WI 53056.
1401 Broad St., Clifton, NJ 07015.

150 Grand St., Carlstadt, NJ 07072.
330 S. 4th St., Richmond, VA 23219.

13501 Katy Freeway, Houston, TX 77079.

2000 Market St., Philadelphia, PA 19103.

2000 Market St., Philadelphia, PA 19103.

Sawyer Ave . & River Rd . , Town of Tonawanda

,

NY 14150.
P. 0. Box 349, Baxley, GA 31513.
24-1/2 Van Hoaten St., Paterson, NJ 07505.
117 Blanchard St., Newark, NJ 07105.

3315 North Oak Trafficway, Kansas City, MO
64116.

P. 0. Box 69, Lawrence, KS 66044.
599 Johnson Ave., Brooklyn, NY 11237.
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RBC
CSD

FRF
FRS

FST
FPC
FLM

CIK
FTE
FMO

FJI
FKE
FLN
FRE

GAF
GLX
GAN

SPD
GNF

GLC
GRG
GGC

GGC

GGC

GGC

TNI
GBF

GIV
GAI

Ferro Corp .

:

Ferro Chemical Div
Grant Chemical Div
Keil Chemical Div
Productol Chemical Div

Fike Chemicals, Inc

Fina Oil & Chemical Co., Cosden
Chemical Div.

Finetex, Inc

Firestone Tire & Rubber Co.:

Firestone Fibers & Textile Co

Firestone Synthetic Rubber & Latex
Co. Div.

First Chemical Corp
Flambeau Paper Corp
Fleming Laboratories, Inc

Flint Ink Corp., Cal/Ink Div
Foote Mineral Co

Ford Motor Co., Paint Operations-

Formosa Plastics Corp:
Louisiana
USA

Foy-Johnston , Inc

Frank Enterprise, Inc

Franklin International
Freeman Chemical Corp
Fritzsche Dodge & Olcott, Inc

H. B. Fuller Co

GAF Corp . , Chemical Corp-
Galxie Chemicals Corp
Gane's Chemicals, Inc

Genencor, Inc
General Electric Co-

Insulating Materials-

Silicone Products Div
General Foods Manufacturing Corp .

,

Maxwell House Coffee Div.

General Latex & Chemical Corp
P D George Co
Georgia Gulf Corp., Bound Brook Div-

Houston Div

Plaquemine Div

PVC Compound Div-

Georgia-Pacif ic Corp.:

Bellingham Div
Resins Inc

The Gillette Co., Chemical Div-
Gist-Brocades, USA, Inc

216-641-8580
504-654-6801
219-931-2630
213-945-3401

304-755-3336
214-750-2400

201-797-4586

804-541-2000
216-379-7495

601-762-0870
715-762-3231
704-372-5613

415-525-1188
215-363-6500
313-466-1913

504-356-
201-966-
513-631-

614-253-

614-443-
414-284-
212-929-

612-645-

3341
6980
4270
5519
0241
5541
4100
3401

201-862-2600
201-279-0558
212-391-2580

415-

614-

413-

588-3475
622-5310
494-4793

518-385-7999

206-

404-

-266-3330
-420-3436

-576-8000
-621-5700
-395-4533

-521-4000

-521-4000

-521-5200

733-4410
521-4000

-421-7000
-527-9000

Givaudan Corp
Glasurit America, Inc-

201-

313-

365-8000
861-1000

7050 Krick Rd., Bedford, OH 44146.

P. 0. Box 263, Baton Rouge, LA 70821.

3000 Sheffield Ave., Hammond, IN 46320.

10051 Romandel Ave., Santa Fe Springs,
CA 90670.

P. 0. Box 550, Nitro, WV 25143.

8350 N. Central, Dallas, TX 75206.

418 Falmouth Ave., Elmwood Park, NJ
07407.

P. 0. Box 450, Hopewell, VA 23869.

P. 0. Box 2786, Akron, OH 44301.

P. 0. Box 1427, Pascagoula, MS 39567.

P. 0. Box 340, Park Falls, WI 54552.
2215 Thrift Rd., P. 0. Box 34384,

Charlotte, NC 28234.

1404 - 4th St., Berkeley, CA 94710.

Route 100, Exton, PA 19341.

400 Groesbeck Hwy., Mt. Clemens, MI

48043.

P. 0. Box 271, Baton Rouge, LA 70821.

66 Hanover Rd., Florham Park, NJ 07932.

1776 Mentor Ave., Cincinnati, OH 45212.

700 Rose Ave., Columbus, OH 43219.

2020 Bruck St., Columbus, OH 43207.

P. 0. Box 247, Port Washington, WI 53074.

76 - 9th Ave., New York, NY 10011.

3520 Lexington Ave. N. , St. Paul, MN 55126.

P. 0. Box 12, Linden, NJ 07036.

26 Piercy St., Paterson, NJ 07524.

1114 Avenue of the Americas, New York,

NY 10036.

180 Kimball Way, S. San Francisco, CA 94080.

1350 S. Second St., Coshocton, OH 43812

and 1 Plastics Ave., Pittsfield, MA
01201.

RV-28, 1 Campbell Rd., Schenectady, NY
12345.

Mechanicville Rd., Waterford, NY 12188.

1125 Hudson St., Hoboken, NJ 07030.

675 Mass. Ave., Cambridge, MA 02139.
5200 H. Second St., St. Louis, MO 63147.

400 Perimeter Ctr. , Terr. Suite 595,

Atlanta, GA 30348.

400 Perimeter Ctr., Terr. Suite 595,

Atlanta, GA 30348.

400 Perimeter Ctr., Terr. Suite 595,

Atlanta, GA 30348.

P. 0. Box 629, Evergreen Rd., Plaquemine, LA
70765.

P. 0. Box 1236, Bellingham, WA 98227.

133 Peachtree St. NE., Atlanta, GA
30361.

3560 W. 16th St., N. Chicago, IL 60054.

5550 - 77 Center Dr., P. 0. Box 241068,
Charlotte, NC 28224.

100 Delawanna Ave., Clifton, NJ 07014.

3301 Bourke Ave., Detroit, MI 48238.
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BY COMPANY, 1985~CONTINUED

NAME OF COMPANY
TELEPHONE
NUMBER

OFFICE ADDRESS

Glyco, Inc

B.F. Goodrich-Ameripol SBR Div

—

B. F. Goodrich Co.

:

B. F. Goodrich Chemical Group

Goodson Chemical Corp

Goodyear Tire & Rubber Co

W. R. Grace & Co.

:

Agricultural Chemicals Group

—

Hampshire Chemicals Div
Organic Chemicals Div. , Evans

Chemetics

.

Polymers & Chemicals Div
Grain Processing Corp
Grant Industries, Inc
Great Lakes Chemical Corp

Greenwood Chemical Co

Gresto Mfg. Inc

Guardsman Chemicals, Inc

Haarmann & Reimer Corp
C. P. Hall Co
Halocarbon Products Corp
Haltermann Ltd. Co
Handschy Industries, Inc., Farac

Varnishes & Chemicals.
Hanna Chemical Coatings Corp

Harshaw/Filtrol Partnership
Hart Products Corp
Hatco Chemical Co
Hawlceye Chemical Co
Helmerich & Payne, Inc., Natural
Gas Odorizing Div.

Henkel Corp
Hercules , Inc
Heresite-Saekaphen, Inc
Heterene Chemical Corp
Heterochemical Corp

Heubach Inc
Hewchem
Hewitt Soap Co . , Inc
Hexagon Laboratories, Inc
Hexcel Corp . , Hexcel Chemical

Products

.

High Point Chemical Corp
Himont, U.S.A., Inc
Hodag Chemical Corp
Hoffmann-LaRoche , Inc
Honlg Chemical & Processing Corp-
E. F. Houghton & Co

Hummel Chemical Co
. , Inc

Humphrey Chemical Co
Philip A. Hunt Chemical Corp.,

Organic Chemical Div.
Huntington Laboratories, Inc

203-8'*7-1191

216-374-2000

216-447-6000

801-278-5311

216-796-7383

901-357-2311
617-861-6600
203-655-8741

617-861-6600
319-264-4211
201-791-6700
317-463-2511

703-456-6832

919-475-8101

616-452-5181

201-686-3132
312-767-4600
201-343-8703
713-452-5951
312-597-7990

614-294-3361

216-292-9200
201-433-6665
201-738-1000
319-243-5800
713-424-5568

612-828-8000
302-594-5000
414-684-6646
201-278-2000
516-561-8225

201-242-1800
601-863-6600
513-253-1151
212-324-7550
201-472-6800

919-884-2214
302-594-5500
312-675-3950
201-235-5000
201-344-0881
215-666-4000

201-754-1800
203-281-0012
201-977-5000

219-356-8100

488 Main St., P. 0. Box 5100, Norwalk,
CT 06856.

500 S. Main St., Akron, OH 44318.

6100 Oak Tree Blvd., Cleveland, OH 44131.

3760 S. Highland Dr., Suite 200, Salt Lake
City, UT 84106.

1144 E. Market St., Akron, OH 44316.

P. 0. Box 27147, Memphis, TN 38127.
55 Hayden Ave., Lexington, MA 02173.

90 Tokeneke Rd. , Darien, CT 06820.

55 Hayden Ave., Lexington, MA 02173.

P. 0. Box 349, Muscatine, lA 52761.
P. 0. Box 360, Elmwood Park, NJ 07407.
P. 0. Box 2200, Hwy. 52, W. Lafayette,

IN 47906.

P. 0. Box 26, State Hwy. #690, Greenwood,
VA 22943.

216 E. Holly Hill Rd. , Thomasville, NC
27360.

1350 Steele Ave., S.W.. Grand Rapids, HI
49507. .

70 Diamond Rd., Springfield, NJ 07081.
7300 S. Central Ave., Chicago, IL 60638.

82 Burlews Ct. , Hackensack, NJ 60638.
15717 Jacintoport Blvd., Houston, TX 77015.

13601 S. Ashland Ave., Riverdale, IL 50627.

1313 Windsor Ave., P. 0. Box 147, Columbus,
OH 43215.

3400 Bank St., Louisville, KY 40212.
173 Sussex St. , Jersey City, NJ 07302.

King George Post Rd., Fords, NJ 08863.
P. 0. Box 899, Clinton, lA 52733.
3601 Decker Dr., P. 0. Box 4175, Baytown,
TX 77520.

7900 W. 78th St., Minneapolis, MN 55435.
Hercules Plaza, Wilmington, DE 19899.
822 S. 14th St., Manitowoc, WI 54220.
790 - 21st Ave., Paterson, NJ 07513.
Ill E. Hawthorne Ave., P. 0. ^ox 157,

Valley Stream, NY 11580.

Heubach Ave., Newark, NJ 07114.

2500 - 33d Ave., Gulfport, MS 39501.

333 Linden Ave., Dayton, OH 45403.
4166 Boston Rd., Bronx, NY 10475.
205 Main St., Lodi, NJ 07644.

601 Taylor Ave., High Point, NC 27251.
1313 N. Market St., Wilmington, DE 19894.

7247 H. Central Park Ave., Skokie, IL 60076.

340 Kingsland St., Nutley, NJ 07110.
414 Wilson Ave., Newark, NJ 07105.

Madison & Van Buren Aves . , Valley Forge

,

PA 19482.
P. 0. Box 250, S. Plainfield, NJ 07080.
P. 0. Box 325, N. Haven, CT 06473-0325.

One Wellington Rd., Lincoln, RI 02865.

970 E. Tipton St., Huntington, IN 45750.
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By COMPANY, 1985~CONTINUBD

IDENTI-
FICATION

CODE
NAME OF COMPANY

TELEPHONE
NUMBER

OFFICE ADDRESS

HUS
HYN

RAY
IGC
IND
IDC

ENP
SPC

ILI
IFF

IPC
CCA
lOV

JRC
JFR
JRG

JTO
UPF
MRX
JNS
JOB
JOR

KAI
KLM

KAN
KHP
KMI
KCU

KTP

KYS
KCW
CHF
KHI
KON

KMC
KPT

Husky Industries,
Hynson, Westcott,

Inc
& Dunning, Inc

ICI Americas, Inc-

Chemicals Div
ITT Rayonier, Inc

Indiana Gas & Chemical Corp-
Indol Color Co., Inc

Industrial Color, Inc

Inland Steel Co
Inolex Chemical Co-

Ins ilco Corp.

:

Enterprise Co

Sinclair Paint Co. Div-

Interlake , Inc
International Flavor & Fragrances,

Inc.

International Minerals & Chemical
Corp.

:

Industrial Chemicals Div
Interplastic Corp
Interstab Chemicals, Inc
lovite , Inc

Ironsides Co-

Jarchem Industries, Inc
George A. Jeffreys S Co., Inc

Andrew Jergens Co

Jetco Chemicals, Inc
Jim Walter Resources, Inc., CIC Div

—

Johnson Matthey, Inc., Pigments Dept-

S. C. Johnson & Son, Inc
Jones-Blair Co
Jordan Chemical Co

Kaiser Aluminum & Chemical Corp-

Kalama Chemical, Inc

Kanasco , Ltd
Kelly-Moore Paint Co., Inc
Kemlin Industries, Inc
Kennecott Minerals Co . , Utah Copper

Div.

Kenrich Petrochemicals, Inc

Kent Polymers, Inc-

Keysor Century Corp
Keystone Color Works, Inc-
Kincaid Enterprises, Inc

—

Koch Refining Co
H. Kohnstamm & Co., Inc

Komac Paint, Inc-
Koppers Co

. , Inc-

LCP Chemicals:
Maine
West Virginia,

404-393-1430
301-837-0890

302-575-3000

302-575-3000
203-348-7000
812-232-0231
201-242-1300
815-722-7402

219-392-5408
215-271-0800

312-541-9000
213-268-2511

312-986-6600
212-765-5500

812-232-0121

312-566-2600
612-331-6850
201-247-2202
312-481-8900

614-224-2228

201-344-0600
703-389-8220
513-421-1400

214-872-3011
205-849-3032
201-373-7801
414-631-2000
214-353-1600
215-583-7000

415-271-3300
206-682-7890

301-789-7800
415-592-8337
515-266-2111
801-322-6178

201-823-9000

717-455-2021

805-259-2360
717-854-9541
304-755-3377
316-832-5217
212-620-4800

303-534-5191
412-227-2228

201-225-4840
304-843-1310

P. O. Drawer I, Dickinson, ND 58601.

Charles & Chase Sts., Baltimore, MD 21202.

Concord Pike & Murphy Rd., Wilmington,
DE 19897.

Wilmington, DE 19897.

1177 Summer St., Stamford, CT 06904.
1341 Hulman St., Terre Haute, IN 47808.
1029 Newark Ave., Elizabeth, NJ 07201.

50 Industry Ave., Bldg. 28, Joliet,
IL 60435.

3210 Watling, E. Chicago, IL 46312.

Jackson & Swanson Sts., Philadelphia,
PA 19148.

1191 S. Wheeling Rd. , Wheeling, IL 60090.

3960 E. Washington Blvd., Los Angeles, CA
90023.

2015 Spring Rd., Oak Brook, II 60521.

521 W. 57th St., New York, NY 10019.

P. 0. Box 207, Terra Haute, IN 47808.

421 E. Hawley St., Hundelein, IL 60060.

2015 NE Broadway, Minneapolis, HN 55413.

500 Jersey Ave., New Brunswick, NJ 08903.
21625 Oak St., P. 0. 129, Matteson, IL

60443.

270 W. Hound St., Columbus, OH 43215.

40 Ball St., Newark, NJ 07105.

P. 0. Box 909, Salem, VA 24153.

2535 Spring Grove Ave., Cincinnati, OH
45214.

P. 0. Box 1898, Corsicana, TX 75110.

P. 0. Box 5327, Birmingham, AL 35217.

1200 Grove St., Irvington, NJ 07111.

1525 Howe St., Racine, WI 53403.

2728 Empire Central, Dallas, TX 75235.

1830 Columbia Ave., Folcroft, PA 19032.

P. 0. Box 337, Gramercy, LA 70052.

Suite 1110, Bank of California Center,

Seattle, WA 98164.
6110 Robinwood Road, Baltimore, MD 21175.

987 Commercial St., San Carlos, CA 94070.

2100 Maury St., DesMoines, lA 50301.
P. 0. Box 31838, Salt Lake City, UT 84106.

P. 0. Box 32, 140 E. 22nd St., Bayonne,

NJ 07002.

666 Dietrich Ave., P. 0. Box 658, Hazelton,

PA 18201.
P. 0. Box 308, Saugus, CA 91350.

151 W. Gay Ave., York, PA 17403.

P. 0. Box 671, Nitro, WV 30067.

P. 0. Box 2302, Wichita, KS 67201.

161 Avenue of the Americas, New York, NY
10013

.

201 Osage ST., Denver, CO 80204.

Koppers Bldg., K-1050, 10th Fl., Pittsburgh,

PA 15219.

P. 0. Box 149, Orrington, ME 04474.

Box Box J, Moundsville, WV 26041.
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NAME OF COMPANY
TELEPHONE
NUMBER OFFICE ADDRESS

LTV Steel Co., Inc

Lake States Div. of Rhinelander
Paper Co.

Laurel Products Corp
Lawter International, Inc
Lee Laboratories, Inc

Leksi , Inc
Lever Brothers Co
C. Lever Co., Inc
Eli Lilly & Co

Eli Lilly Industries, Inc

Lilly Industrial Coatings, Inc
Lonza , Inc
Lord Corp . , Chemical Products Group

Los Angeles Soap Co

Louisiana Chemical Specialties, Inc
Lyondell Petrochemical Co

MacKenzie Chemical Works, Inc
McCloskey Varnish Co
McCloskey Varnish Co., Oregon
McCloskey Varnish Co., California
McCormick & Co . , Inc . , McCormick-
Strange, Flavor Div.

McLaughlin Gormley King Co
McWhorter , Inc

MAK Chemical Corp

MW Manufacturers, Inc., Southern Resin
Div.

Magnesium Elektron, Inc
Magruder Color Co . , Inc
Mallinckrodt , Inc

Marathon Petroleum Co., Texas Refining
Div.

Marden-Wild Corp

Marlowe-Van Loan Corp

Hasonite Corp . , Alpine Resin Div
Mayo Chemical Co
Mazer Chemicals, Inc
Melamine Chemicals, Inc
Merck i Co . , Inc
Merichem Co
Miles Laboratories, Inc.,

Biotechnology Group.
Hilliken & Co., Milliken Chemical Div-
Millmaster Onyx Group, Inc., Lyndal

Chemical Co. Div.
Minnesota Mining & Manufacturing Co
Miranol Chemical Co., Inc
Mississippi Chemical Corp
Mobay Chemical Corp .

:

Agricultural Chemicals Div

Dye & Pigment Div
Pittsburgh Div

216-622-5000

715-369-4356

215-423-
312-498-
804-862-
215-521-
212-906-
215-639-

317-261-
809-757-

5300
4700
2534
3800
6000
8640
2000
4150

317-634-8512
201-794-2400
814-868-3611

213-627-5011

504-775-1801
713-652-7200

516-234-8600
215-624-4400
503-226-3751
213-726-7272
301-667-7400

612-544-0341
312-428-2657

317-288-4464

703-483-0211

201-782-5800
201-242-1300
314-895-2000

419-422-2121

617-666-0400

919-886-7126

601-863-5772
404-696-6711
312-244-3410
504-473-3121
201-574-4000
713-455-1311
219-262-7445

803-472-9041
212-687-2757

612-736-0940
201-329-3900
601-746-4131

816-242-2345

201-686-3700
412-777-2000

LTV Steel Bldg., 25 W. Prospect Ave.,
Cleveland, OH 44115.

515 W. Davenport St., Rhinelander, WI
54501.

2600 E. Tioga St., Philadelphia, PA 19134.
990 Skokie Blvd., Northbrook, IL 60062.
P. 0. Box 1658, Petersburg, VA 23805.
P. 0. Box 56, Essington, PA 19029.
390 Park Ave., New York, NY 10022.
736 DunksFerry Rd. , Bensalem, PA 19020.
307 E. McCarthy St., Indianapolis, IN 46285.
Call Box 1198 - Pueblo Station, Carolina,
PR 00628-1198.

P. 0. Box 946, Indianapolis, IN 46206.
22-10 Route 208, Fair Lawn, NJ 07410.
2000 W. Grandview Blvd., P. 0. Box 10038,

Erie, PA 16514-0038.
617 E. 1st St., P. 0. Box 2198 T.A.,

Los Angeles, CA 90051.
12537 Scenic Hwy., Baton Rouge, LA 70807.
1221 McKinney, Suite 1600, Houston, TX

77253.

1 Cordello Ave., Central Islip, NY 11722.
7600 State Rd., Philadelphia, PA 19136.
4155 N.W. Yeon Ave., Portland, OR 97210.
5501 W. Slauson, Commerce, CA 90040.
230 Schilling Circle S., Hunt Valley, MD

21031.
8810 - 10th Ave., N. , Minneapolis, MN 55427.
400 E. Cottage Place, Carpentersville, IL

60110.
1200 Rochester Ave., P. 0. Box 2423,
Muncie, IN 47302.

P. 0. Box 68, Thomasville, NC 27360.

R.D. #2, Box 251, Flemington, NJ 08822.
1029 Newark Ave., Elizabeth, NJ 07201.
675 UcDonnell Blvd., Building-10-3-5

,

St. Louis, MO 63134.
539 S. Main St., Findlay, OH 45840.

500 Columbia St., P.O. Box 499, Somerville,
MA 02143.

1511 Joshua Circle, P. 0. Box 1851, High
Point, NC 27261.

P. 0. Box 2392, Gulfport, MS 39505.
5544 Oakdale Rd., Smyrna, GA 30080.
3938 Porett Dr., Gumee, IL 60031.
P. 0. Box 748, Donaldsonville, LA 70346.
P. 0. Box 2000, Rahway, NJ 07065.

1914 Haden Rd., Houston, TX 77015.
1127 Myrtle St., Elkhart, IN 46515.

P. 0. Box 817, Inman, SC 29349.
Coronet Dr., Dalton, GA 30720.

3M Center 224-6SE, St. Paul, MN 55144.
P. 0. Box 436, Dayton, NJ 08810.
P. 0. Box 388, Yazoo City. MS 39194.

P. 0. Box 4913, Hawthorne Rd., Kansas
City, MO 64120

P. 0. Box 385, Union, NJ 07083.
Mobay Rd., Pittsburgh, PA 15205.
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TABLE 1.—SYHTHETIC ORGANIC CHEMICALS: ALPHABETICAL DIRECTORY OF HAHUFACTURERS

,

BY COMPAHY, 1985~C0IITI1IUED

IDEHTI-
FICATIOH

CODE
NAME OF COMPAHY

TELEPHONE
NUMBER

OFFICE ADDRESS

MOA
HON
MCI
MCP
MRF

CCW
MRT
HHI
MOT
PHZ

NTL

CHN
LEM
NTB
NTC
NCJ
USI

NMC
NSC
NTS

NEP
NVM
NEV

NCC
NLO
NCP

CNP
NOC

FSN

NWP

NW
NPC
NOR
NBI
NOD

NSW
NUT

Mobil Oil Corp.

:

Gas Liquids Dept
Mobil Chemical Co

Chemical Products Div-
Petrochemicals Div

Hona Industries, Inc
Monsanto Co

Mooney Chemicals, Inc
Moretex Chemical Products, Inc-
Morflex Chemical Co., Inc

Morton Thiokol, Inc.:

Carstab Div
Morton Chemical Div

Ventron Div
Motomco, Ltd
The Murphy-Phoenix Co

NL Industries, Inc-

HL Chemicals Div
N-Ren Corp .

, Cherokee Nitrogen Div

Napp Chemicals, Inc

National Biochemical Co
National Casein Co
National Casein of New Jersey
National Distillers & Chemicals Corp.

U.S. Industrial Chemicals Co

National Milling & Chemical Co., Inc-

National Starch & Chemical Corp

National Steel Corp . , Great Lakes

Plant

.

Nepera , Inc
Nevamar Corp
Neville Chemical Co

Niacet Corp
Niklor Chemical Co., Inc

Niles Chemical Paint Go
Kordell Industries Div

Hipro, Inc
The Norac Co.

,

Mathe Div

—

NOR-AM Chemical Co-

Norchem, Inc-

Northwestem Chemical Co

Northwest Petrochemical Corp
Norwich Eaton Pharmaceutical, Inc-

Novo Biochemical Industries Inc

Nuodex, Inc

The Nutrasweet Co-
Nutrlus, Inc

The O'Brien Corp-

Occidential Chemical Corp.:

Durez Div
Industrial & Specialty Chemical Div-

703-849-3000
212-883-4242
201-321-6000
713-590-7700

201-345-8220
314-694-1000
216-781-8383
803-583-8441
919-292-1781

513-733-2100
312-621-5555
617-774-3100
608-244-2904
216-831-0404

212-621-9400

609-443-2450
800-543-6736
201-773-3900
312-722-0126
312-846-7300
609-829-1880

513-530-6500

215-482-6600
201-685-5000
313-297-3601

914-782-8171
301-569-5000
412-331-4200

716-285-1474
213-830-2253
616-683-3377
219-255-9678

404-823-4000
818-334-2908
201-779-4981

302-575-2000

402-633-5735

312-231-6111
206-293-3176
607-335-2111
919-494-2014
201-981-5000

312-982-7000
216-526-5522

415-761-2300

716-696-6000
716-286-3000

P. 0. Box 900, Dallas, TX 75221.

P. 0. Box 726, Paramus, NJ 07652.

P. 0. Box 250, Edison, NJ 08818.

World Tower One, 15600 Drummit Blvd.,

Houston, TX 7 7032.

76 E. 24th St., Paterson, NJ 07544.

800 N. Lindberg Blvd., St. Louis, MO 63167.

2301 Scranton Rd., Cleveland, OH 44113.

314 W. Henry St., Spartanburg, SC 29304.

2110 High Point Road, Greensboro, HC 27403.

West St., Reading, OH 45215.

2 N. Riverside Plaza, Chicago, IL 60606.

150 Andover St., Danvers, MA 01923.

P. 0. Box 8422, Madison, WI 53708.

23811 Chagrin Blvd., Beechwood, OH 44122.

1230 Avenue of the Americas, New York,

NY 10020.

P. 0. Box 700, Hightstown, NJ 08520.

P. 0. Box 429, Pryor, OK 74352.

199 Main St., Lodi, NJ 07644.

3127 W. Lake St., Chicago, IL 60612.

601 W. 80th St., Chicago, IL 60620.

P. 0. Box 226, Riverton, NJ 08077.

11500 N. Lake Dr., P. 0. Box 429550,

Cincinnati, OH 45249.

4601 Flat Rock Rd. , Philadelphia, PA 19127.

10 Findeme Ave., Bridgewater, NJ 08807.

1 Quality Dr., Ecorse, MI 48229.

Route #17, Harriman, NY 10926.

8339 Telegraph Rd., Odenton, MD 21113.

Grand Avenue, Neville Island, Pittsburgh, PA

15225.
400 - 47th St., Niagara Falls, NY 14304.

2050 E. 220th St., Long Beach, CA 90810.

P. 0. Box 307, Niles, MI 49120.

413 Clover Rd., P. 0. Box 930, Mishawaka,

IN 46544.
P. 0. Box 1483(13), Augusta, GA 30913.

405 S. Motor Ave., Azusa, CA 91702.

169 Kennedy Dr., P. 0. Box 2230, Lodi,
NJ 07644.

3509 Silverside Road, P. 0. Box 7495,

Wilmington, DE 19803.

Two Center Park Plaza, Norchem Center,

Omaha, NB 68102.

120 N. Aurora St., West Chicago, IL 60185.

P. 0. Box 99, Anacortes, WA 98221.

17 Eaton Ave., Norwich, NY 13815.

P. 0. Box 575, Franklinton, NC 27525.

Turner Place, Piscataway NJP. 0. Box 365,
08854.

4711 Golf Rd., Skokie, IL 60076.

8221 Brecksville Rd., Brecksville, OH 44141.

450 E. Grand Ave., S. San Francisco,

CA 94080.

Walck Rd., N. Tonawanda, NY 14120.

360 Rainbow Blvd. S., Niagara Falls,

NY 14303.
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TABLE 1.—SYNTHETIC ORGANIC CHEMICALS: ALPHABETICAL DIRECTORY OF MANUFACTURERS,
BY COMPANY, 1985—CONTINUED

IDENTI-

FICATION
CODE

NAME OF COMPANY TELEPHONE
NUMBER OFFICE ADDRESS

PVC Div
Olin Corp
Onyx Chemical Co
Organics/LaGrange, Inc
Orient Chemical Corp
Original Bradford Soap Works, Inc-
C. J. Osbom Chemicals, Inc
Owens-Coming Fiberglas Corp

PBI-Gordon Corp

PMC Specialities Group, Inc

PMP Fermentation Products , Inc

PPG Industries, Inc.
Pacific Anchor Chemical Corp-

Pantasote, Inc., Film/Compound Div
Parish Chemical Co
Parke-Davis Div. of Warner Lambert Co-
Passaic Color & Chemical Co
C. H. Patrick & Co., Inc
Pelron Corp
Pennwalt Corp
Lucidol Div

Pennzoil Co . , Pennzoil Morco Co
Pennzoil Co., Penreco Div
Perkins Industries, Inc

Permuthane , Inc
Perry & Derrick Co., Inc
Perstorp Compounds, Inc
Perstorp Polyols, Inc
Petrochemicals/Desoto, Inc
Pfanstiehl Laboratories, Inc
Pfister Chemical, Inc
Pfizer, Inc

Pfizer Pharmaceuticals, Inc
Pharmachem Corp
Pharmacia P-L Biochemicals , Inc
Phelps Dodge Industries, Inc.,

Phelps Dodge Magnet Wire Co. Div.
Phillips Paraxylene, Inc
Phillips Petroleum Co

Phillips Puerto Rico Core, Inc
Phthalchem, Inc
Piedmont Chemical Industries, Inc

—

Pierce Chemical Co
Pilot Chemical Co
Pioneer Plastics Div. of LOF

Plastics, Inc.

Plaskolite , Inc
Plaslok Corp
Plastics Engineering Co
Plastics Manufacturing Co
Plastics Specialities & Technology,

Inc., Synthetic Products Co.

Polycast Technology Corp
Polymer Applications, Inc
Polymer Industries

215-327-
203-356-
201-434-
312-764-

201-465-

401-821-
609-662-

419-248-

6400
2000
1700
6700
0714
2141
0128
8000

201-777-

801-226-
201-540-
201-279-
803-244-
312-442-

215-587-
716-877-

713-337-
412-283-

913-677-

617-531-
513-351-

413-584-
419-729-
817-625-
312-623-
201-945-
212-573-

809-846-
215-867-

414-225-
219-456-

8500
2018
2000
0400
4831
9100
7000

1740
1534
5600
5831

1880
5800
2472
5448
2111
0370
5400
2323
4300
4654
2600
4444

Polyrez Co. , Inc-

809-864-1515
918-661-6600

809-864-1515
513-681-0099
919-885-5131
815-968-0747
213-723-0036
207-784-9111

614-294-3281
716-681-7755
414-458-2121
214-330-8671
216-531-6010

203-327-6010
716-875-0775
803-244-5351

609-845-1813

P. 0. Box 699, Pottstown, PA 19464.
120 Long Ridge Rd., Stamford, CT 06904.
190 Warren St., Jersey City, NJ 07302.
7125 N. Clark St., Chicago, IL 60626.
121 Tyler St., Port Newark, NJ 07114.
200 Providence St., W. Warwick, RI 02893.
820 Sherman Ave., Pennsauken, NJ 08109.
Fiberglas Tower, Toledo, OH 43659.

816-421-4070 : Kansas City, MO

216-356-0700 :

414-352-3001

412-434-3131
213-725-1800

1217 W. 12th St.

64101-9984.
20525 Center Ridge Rd, Suite 235, Rocky
River, OH 44116.

7670 N. Port Washington Rd., Milwaukee,
WI 53217.

PPG Place, Pittsburgh, PA 15272.
6055 E. Washington Blvd., Suite 700,

Los Angeles, CA 90040.
26 Jefferson St., Passaic, NJ 07055.
145 N. Geneva Rd. , Orem, UT 84057.
188 Howard Ave., Holland, MI 49423.
28-36 Paterson St., Paterson, NJ 07501.
P. 0. Box 2525, Greenville, SC 29602.
7847 W. 47th St., Lyons, IL 60534.
Three Parkway , Philadelphia, PA 19102.
1740 Military Rd. , Buffalo, NY 14240.
P. 0. Drawer C, Dickinson, TX 77539.
Union Bank Bldg. Butler, PA 16001.
6405 Metcalf St., Suite 422, Overland Park,

KS 66202.
Corwin St., Peabody, MA 01960.
2510 Highland Ave., Cincinnati, OH 45212.
238 Nonotuck St., Florence, MA 01060.
600 Matzinger Rd., Toledo, OH 43612.
510 E. Central St., Fort Worth, TX 76113.
1219 Glen Rock Ave., Waukegan, IL 60085.
Linden Ave., Ridgefield, NJ 07657.
235 E. 42d St., New York, NY 10017.
P. 0. Box 628, Barceloneta, PR 00617.
719 Stefko Blvd., Bethlehem, PA 18016.

2202 N. Bartlett Ave., Milwaukee, WI 53202.
4300 New Haven Ave., Fort Wayne, IN 46803.

P. 0. Box 1166, Guayama, PR 00655.
15 Al Phillips Bldg., Bartlesville, OK

74004.
P. 0. Box 1166, Guayama, PR 00655.
6675 Beechlands Dr., Cincinnati, OH 45237.
331 Burton Ave., High Point, NC 27260.
3747 N. Meridan Rd. , Rockford, IL 61103.
11756 Burke St., Santa Fe Springs, CA 90670.
Pionite Rd., Auburn, ME 04210.

P. 0. Box 1497, Columbus, OH 43216.
3155 Broadway, Buffalo, NY 14227.
3518 Lakeshore Rd., Sheboygan, WI 53081.
2700 S. Westmoreland, Dallas, TX 75233.
16601 St. Clair Ave., Cleveland, OH 44110.

69 Southfield Ave., Stamford, CT 06902,
3445 River Rd. , Tonawanda, NY 14150.
P. 0. Box 2184, Roberts Rd. , Greenville;

SC 29602.
S. Columbia St. & R.R, Woodbury, NJ 08096.
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TABLE 1.—SYNTHETIC ORGANIC CHEMICALS: ALPHABETICAL DIRECTORY OF MANUFACTURERS,
BY COMPANY, 1985—CONTINUED

IDENTI-
FICATION

CODE
NAME OF COMPANY

TELEPHONE
NUMBER

OFFICE ADDRESS

PVI
POP
PRT
JLP

QCP
QUN

RSA

RCN

RAS
BLC

RAB

MAR
RBI
REG
RCI
RIL

REL

REM
RDA
RCD
AMS
RTC
RIK

RSH
RIV

ROB

ORT

RH

ROM

RUC

RUO
NES

SBF

SCH

Polysar, Inc.:

Latex Div
Plastics Div

Polyvinyl Chemical Industries

Pope Chemical Corp

Pratt & Lambert , Inc . , Paint Div

—

J. L. Prescott Co

Procter & Gamble Co . , Procter &

Gamble Mfg. Co.

Products Research & Chemical Corp-

QO Chemicals, Inc-

Quaker Chemical Corp

K. J. Quin & Co., Inc

R.S.A. Corp-

Racon, Inc

—

Raffi and Swanson, Inc

Ranbar Technology, Inc., Ball Chemical

Raymark Corp-

Reed Lignin, Inc
Reeves Brothers, Inc
Regis Chemical Co

Reichhold Chemicals, Inc

Reilly Tar & Chemical Corp--

Reliance Universal, Inc., Louisville

Resins Div.

Remington Arms Co., Inc

Rbone-Poulenc, Inc

Richardson Polymer Corp

Ridgway Color Co

Riegel Textile Corp., Riechem Div

Riker Laboratories, Inc. Sub. of

3M Co.

Rilsan Corp
Riverdale Chemical Co

Robeco Chemicals, Inc., Div. of Aceto

Corp.
Roehr Chemicals, Inc

Rohm S Haas Co

—

Roma Color, Inc-

Rubicon, Inc

Ruco Polymer Corp
Ruetgers-Nease Chemical Co-

SBS Products Inc-

SCM Corp .

:

Coatings & Resins Div-
Organic Chemicals Div-

PCR, Inc
S.D.S. Biotech Corp

216-836-0451
671-537-9901
617-658-6600
201-279-2702
716-873-6000
201-777-4200
513-627-5194

818-240-2060

312-850-2330

215-828-4250
617-321-3200

914-693-1818

316-524-3245

617-933-4200
412-486-1111

203-371-0101

203-625-0710
803-576-1210
312-967-6000
914-682-5700
317-247-8141

502-459-9110

203-333-1112
201-846-7700
203-245-0441
814-776-2151
803-242-6050
818-341-1300

201-447-3300
312-756-2010

212-986-6410

718-784-8473

215-592-3000

617-676-3481

302-575-3596
504-673-6141
516-931-8104
814-238-2424

517-799-4941

216-344-8000
904- 764-1711
904-764-1711
216-357-3000

1795 W. Market St., Akron, OH 44313.

29 Fuller St., Leominster, MA 01453.

730 Main St., Wilmington, MA 01887.

33 - 6th Ave., Paterson, NJ 07524.

75 Tonawanda, Buffalo, NY 14207.

27 - 8th St., Passaic, NJ 07055.

P. 0. Box 599, Cincinnati, OH 45201.

5430 San Fernando Rd.,
Glendale, CA 91209.

P. 0. Box 1800,

823 Commerce Dr., Suite 200, Oak Brook,

IL 60521.

Elm & Lee Sts
.

, Conshohocken, PA 19428-0809.

195 Canal St., Maiden, MA 02148.

690 Saw Mill River Rd., Ardsley, NY
10502.

6040 S. Ridge Rd., P. 0. Box 198, Wichita,

KS 6 7201.

100 Eames St., Wilmington, MA 01887.

1114 William Flinn Highway, Glenshaw, PA
15116.

1204 Darlington Ave. , Crawfordsville,
IN 47933.

81 Holly Hill Lane, Greenwich, CT 06830.

P. 0. Box 1898, Spartanburg, SC 29304.

8210 Austin Ave., Morton Grove, IL 60053.

525 N. Broadway, White Plains, NY 10603.

1510 Market Square Center, 151 N. Delaware

St., Indianapolis, IN 46204.

P. 0. Box 37510, Louisville, KY 40232.

939 Bamum Ave., Bridgeport, CT 06601.

120 Jersey Ave., New Brunswick, NJ 08903.

17 Woodland Rd., Madison, CT 06443.

75 Front St., Ridgway, PA 15853.

P. 0. Box 3478, Greenville, SC 29602.

19901 Nordhoff St., Northridge, CA 91324.

266 Harristown Rd., Glen Rock, NJ

220 E. 17th St., Chicago Heights,

60411.

99 Park Ave., New York, NY 10016.

07452.

Long Island City, NY

Philadelphia,

52-20 - 37th St.

11101.
Independence Mall West.

PA 19105.

749 Quequechan St., P. 0. Box 268,

Fall River, MA 02722.

P. 0. Box 751, Wilmington, DE 19897 and

P. 0. Box 517, Geismar, LA 70734.

New South Rd., Hicksville, NY 11804.

201 Struble Rd., College, PA 16801.

302 Waller St.

48605.
P. 0. Box 1387, Saginaw, MI

925 Euclid Ave., Cleveland, OH 44X15.

P. 0. Box 389, Jacksonville, FL 32201.

P. 0. Box 389, Jacksonville, FL 32201.

7528 Auburn Rd., P. 0. Box 348, Painosville,

OH 44077. J
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BY COMPANY, 1985~C0NTINUBD

NAME OF COMPANY
TELEPHONE
NUMBER

OFFICE ADDRESS

SSC Industries, Inc
Safeway Stores, Inc

St. Croix Petrochemical Corp

Salem Oil & Grease Co
Salsbury Laboratories, Inc
Samuel Bingham Co

Sandoz Chemicals Corp
Sandoz , Inc . , Colors & Chemicals Div-
Schenectady Chemicals, Inc
Scher Chemicals, Inc
The Schering Corp
Scholler, Inc
Scientific Protein Laboratories
Scott Paper Co
Seaboard Chemicals, Inc

G. D. Searle & Co
Shakespeare Monofilament Div
Shell Oil Co

Shell Chemical Co
Shenango , Inc
Shepherd Chemical Co
Sherex Chemical Co . , Inc
The Sherwin-Williams Co.:

Consumer Div
Shintech, Inc

J. R. Simplot Co
Simpson Timber Co

G. Frederick Smith Chemical Co
SmithKline Beckman Corp

. , SmithKline
Chemicals Div.

Smooth-On , Inc
Soltex Polymer Corp
Soluol Chemical Co., Inc

Southeastern Adhesives Co
Southern Chemical Products Co

Southland Corp .

:

Chemical Div
Fine Chemical Div

Southwestern Refining Co., Inc
Spaulding Fibre Co., Inc., Industrial
Plastics Div.

SpecialtyChem Products Corp
Specialty Organics, Inc
Spectrachem Corp
Squibb Manufacturing, Inc
Standard Chlorine of Delaware, Inc
Standard Oil Chemical Co
Standard Oil Co
Standard Oil Co., Filon Div.,

Engineered Materials Co.

Standard Oil Co., Silmer Div.,
Engineered Materials Co.

Stauffer Chemical Co.:
Agricultural Product Div
Calhio Chemicals, Inc
Chlor Alkali Products
Specialty Group
Stauffer-Wacker Silicones Corp

404-762-9651
415-944-4473

809-778-6450

617-745-0585
515-257-2422
312-298-6777

704-372-
704-372-

518-370-
201-4 71-

201-558-
215-739-

608-849-
215-521-

617-745-

0120
0210
4200
1300
4000
0900
5944
5000
1915

312-982-7000
803-754-7011
713-241-5105
713-241-5105
412-771-4400
513-731-1110
614-764-6500

301-837-3030
713-965-0713

208-336-2110
503-289-1111

614-881-5501
215-270-7000

201-647-5800
713-522-1781
401-821-8100

704-754-3493
912-746-5147

312-458-8450
214-828-7011
512-884-8863
716-692-2000

715-735-9033
818-962-2008
201-595-8181
809-852-1255
201-997-1700
216-575-4141
216-586-5180

203-222-3521
203-222-3521
203-222-3000
203-222-3000
517-263-5711

1550 E. Taylor Ave., East Point, GA 30344.
2800 Ygnacio Valley Rd., Walnut Creek,

CA 94598.
P. 0. Box 6801, Christlansted, St. Croix,

U.S., VI 00820.
60 Grove ST., Salem, MA 01970.
2000 Rockford Rd. , Charles City, lA 50616.
11101 W. Franklin Ave., Franklin Park, II

60131.

4000 Monroe Rd., Charlotte, NC 28205.
4000 Monroe Rd., Charlotte, NC 28205.
P. 0. Box 1046, Schenectady, NY 12306.
Industrial West, Clifton, HJ 07012.
1011 Morris Ave., Union, NJ 07083.
P. 0. Box 26968, Philadelphia, PA 19134.

700 E. Main St., Waunakee, WI 53597.
P. 0. Box 925, Everett, WA 98206.

30 Foster St., P. 0. Box 707, Salem, HA
01970.

5200 Old Orchard Rd., Skokie, IL 60076.
6111 Shakespeare Rd., Columbia, SC 29223.
P. 0. Box 3105, Houston, TX 77002.
P. 0. Box 3105, Houston, TX 77002.
200 Neville Rd., Pittsburgh, PA 15225.
4900 Beech St., Cincinnati, OH 45212.
P. 0. Box 646, Dublin, OH 43017.

2325 Hollins Ferry Rd., Baltimore, MD 21230.
24 Greenway Plaza, Suite 811, Houston, TX

77046.
151 North 3rd Ave., Pocatello, ID 83204.
2301 N. Columbia Blvd., Portland, OR

97217.

P. 0. Box 23214, Columbus, OH 43223.
P. 0. Box 900, 900 River Rd., Conchohocken

,

PA 19428.

1000 Valley Rd., Gillette, NJ 07933.
P. 0. Box 1000, Deer Park, TX 77536.
Green Hill & Market Sts., P. 0. Box

112, W. Warwick, RI 02893.
P. 0. Box 2070, Lenoir, NC 28645.
430 Lower Boundary St., P. 0. Box 205,

Macon, GA 31202.

7666 W. 63d St., Summit, IL 60501.

2828 N. Haskell Ave., Dallas, TX 75204.
P. 0. Box 9217, Corpus Christi, TX 78469.
310 Wheeler St., Tonawanda, NY 14150.

2 Stanton St., Marinette, WI 54143.

5623 N. 4th St., Irwindale, CA 91706.

200 Sheridan Ave., Paterson, NJ 07502.
P. 0. Box 609, Humacao, PR 00661.
1015 Belleville Turnpike, Kearny, HJ 07032.
200 Public Square, Cleveland, OH 44114.
200 Public Square, Cleveland, OH 44114.
12333 S. Van Ness Ave.. Hawthorne, CA 90250.

12333 S. Van Ness Ave., Hawthorne, CA 90250.

Nyala Farm Rd.

,

Nyala Farm Rd .

,

Nyala Farm Rd .

,

Nyala Farm Rd .

,

3301 Sutton Rd.

Westport, CT 06881.
Westport, CT 06881.
Westport, CT 06880.
Westport, CT 06881.

, Adrian, MI 49221.
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CODE

NAME OF COMPANY
TELEPHONE

NUMBER
OFFICE ADDRESS

SDH &
TMS

SDW
SD
CIN

.
SNW
SNA
SUN
SNO
IOC,

JSC &

TCC
SYL
IHP

BUC

SPO
SRY
HFT

ARA
SYT

TEK
TLI

TEN
TVA

TU
TER

TUS
TSA
TCR
TPC
TXS

TMH
TRI
TRO
TUL
TLC

UPM
UHL

UNO
DRL
WTH
NCI
NCI

Stepan Chemical Co-

Sterling Drug, Inc
Hilton Davis Chemical Co. Div

Sterling Organics Div
Sterling Pharmaceuticals, Inc

Stockhausen, Inc
Sun Chemical Corp .

:

Chemicals Div
Pigments Div

Sun Company, Inc
SunOlin Chemical Co
Sybron Chemical, Inc

Sylvachem Corp
Synair Corp

Synalloy Corp., Blackman Uhler
Chemical Div.

Synpol , Inc

Synray Corp
Syntex Agribusiness, Inc., Nutrition &

Chemical Div.

Syntex Chemicals, Inc
Synthron , Inc

Teknor Apex Co
Teledyne Industries, Inc., Teledyne
McCormick Selph.

Tenneco Oil Co
Tenneco Polymers, Inc

Tennessee Chemical Co
Tennessee Valley Authority, NFDC, TVA,

OACD, Div. of Developmental
Production.

Tenn-USS Chemicals Co
Terra International, Inc

Terra Nitrogen, Inc-

Terrell Corp
Texaco , Inc . , Texaco Chemical Co-

Texaco Butadiene Co

Texas Alkyls, Inc
Texas City Refining, Inc

Texas Petrochemicals Corp
Texstyrene Plastics, Inc

Thompson Hayward Chemical Co-

Triad Chemical
Troy Chemical Co
Tull Chemical Co., Inc

Twin Lake Chemical, Inc

UOP, Inc., UOP Process Div-
Paul Uhlich & Co., Inc

Inc-
Ungerer & Co
Unichema Chemical

,

Union Camp Corp
Chemical Products Div
Terpene & Aromatics Div-

312-446-7500

212-907-2000
513-841-4000

212-907-2000
212-907-2000
919-378-9393

201-224-4600
212-986-5500
215-293-6600
302-792-3100
609-893-1100

904-764-1711
615-698-8801

803-585-3661

409-722-8321
201-245-2600
417-866-7291

303-443-1926
704-437-8611

401-725-8000
408-637-3731

713-757-2635
713-475-5000
615-496-3331
205-386-2377

713-884-4400
712-277-1340

712-277-1340

616-658-
713-666-
713-666-
713-479-
409-945-

713-477-
817-831-

3351
8000
8000
8411
4451

9211
0533

913-321-3131
504-473-9231
201-589-2500
205-831-1154
716-433-3824

312-391-2000
914-478-2000

201-628-0600
201-327-6100
201-628-2000
201-628-2000
201-628-2000

RR #1, Elwood, IL 60421 and 100 W. Henter
Ave., Maywood, NJ 07607.

2144 E. State St., Trenton, HJ 08619.

2235 Langdon Farm Rd., Cincinnati, OH 45237.

90 Park Ave., New York, NY 10016.
P. 0. Box 11247, Barcelonita, PR 00617.

P. 0. Box 16025, Greensboro, NC 27406.

P. 0. Box 70, Chester, SC 29706.

411 Sun Ave., Cincinnati, OH 45232.

100 Matsonford Rd., Radnor, PA 19087.

P. 0. Box 609, Claymont, DE 10703.

P. 0. Box 66, Birmingham Rd., Birmingham,
NJ 08011

.

P. 0. Box 690, Jacksonville, FL 32218.

2003 Amnicola Hwy., P. 0. Box 5269,
Chattanooga, TN 37406.

P. 0. Box 5627, Craft Industrial Park,

Spartanburg, SC 29304.

P. 0. Box 667, Port Neches, TX 77651.

209 N. Michigan Ave., Kenilworth, NJ 07033.

P. 0. Box 1246 S.S.S., Springfield,
MO 65805.

2075 N. 55th St., Boulder, CO 80302.

P. 0. Box 1111, Morganton, NC 28655.

505 Central Ave. , Pawtucket
3601 Union Rd., Hollister

RI
CA

02861.
95024-8006

.

P. 0. Box 2511, Houston, TX 7 7001.

1149 Ellsworth Dr., Pasadena, TX 77501.

1 Ocoee St., Copperhill, TN 37317.

Muscle Shoals, AL 35660.

P. 0. Box 600, Pasadena, TX 77501.

Terra Centre, 600 - 4th St. , Sioux City,

lA 51101.
Terra Centre, 600 - 4th St., Sioux City,

lA 51101.

820 Wobum St., Wilmingtort, MA 01887.

4800 Foumace Place, Bellaire, TX 7 7401.

P. 0. Box 430, Bellaire, TX 77401.

P. 0. Box 600, Deer Park, TX 7 7536.

P. 0. Box 1271, Texas City, TX 77592-1271.

8600 Park Place Blvd., Houston, TX 77017.

3607 N. Sylvania Ave., Fort Worth,

TX 76111.

5200 Speaker Rd., Kansas City, KS 66106.

P. 0. Box 310, Donaldsonville, LA 70346.

One Avenue L, Newark, NJ 07105.

P. 0. Box 3246, Oxford, AL 36203.

540 Mill St., P. 0. Box 411, Lockport,
NY 14094.

Box 5017, Des Plaines, IL 60017.

1 Railroad Ave,, Hastings-on-Hudson, NY
10706.

4 Bridgewater Lane, Lincoln Park, NJ 07035.

4650 S. Racine Ave., Chicago, IL 60609.

P. 0. Box 220, Dover, OH 44622.

1600 Valley Rd., Wayne, NJ 07470.

P. 0. Box 50369, Jacksonville, FL 32236.

J
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TABLE 1.—SYNTHETIC ORGANIC CHEMICALS: ALPHABETICAL DIRECTORY OF HANUFACTUBERS .

BY COMPANY, 1985—CONTINUED

NAME OF COMPANY
TELEPHONE

NUMBER
OFFICE ADDRESS

Union Carbide Corp
Union Oil Co. of California
Uniroyal, Inc., Uniroyal Chemical Div-

United Chemical Corp. of Norwood

United Erie, Inc
United Merchants & Manufacturers,

Inc., Valchem Div.

U.S. Borax & Chemical Corp., U.S
Borax Research Corp.

U.S. Steel Corp.:
Clairton Plant

Gary Works

Geneva Plant

USS Agri-Chemicals Div
USS Chemicals Div

The Upjohn Co

Fine Chemicals

Polymer Chemical Div

Valentine Sugars, Inc., Valite Div
Vanchem, Inc
Van De Mark Chemical Co . , Inc

Vanderbilt Chemical Corp

Van Dyk, Div. of Mallinckrodt, Inc
Van Leer Containers, Inc
Velsicol Chemical Corp
Vertac Chemical Corp
West Helena Plant

Vestal Laboratories, Inc
Viking Chemical Co
Vineland Chemical Co . , Inc
Vinings Chemical Co
Virginia Chemicals, Inc
Vista Chemical Co

Vista Polymers, Inc

Vitamins , Inc
Vititek Corp
Vulcan Materials Co., Chemicals Div—

Wamer-Jenkinson Mfg. Co
West Coast Adheslves Co
Westlnghouse Electric Corp

.

,

Insulating Materials Div.

West Design Chemical, Inc

West Point-Pepperell, Inc., Grifftex-
Chemical Co. Sub.

Westvaco Corp

Weyerhauser Co
Wheeling-Pittsburgh Steel Corp
The White & Bagley Co
White Chemical Corp
Whitmoyer Laboratories, Inc

203-794-3113
213-977-7746
203-573-3886
617-762-4057

814-456-7561
201-837-1700

213-381-5311

412-433-5425

412-433-5425

412-433-5425

404-572-4000
412-433-7636

616-323-4000

203-281-2722

713-479-1541

504-532-2541
716-434-2624
716-433-6764
203-744-3900
203-853-1400

201-759-
312-568-
312-670-

901-767-

501-572-
314-535-

612-333-
609-691-
404-436-
804-483-
713-531-

3225
3535
4500

6851
3701
1810
0394
3535
1542
7000
3200

713-531-3200

312-861-0700
805-725-5637
205-877-3000

314-658-7315
503-286-3515
412-864-7960

913-384-4646

404-645-4000

212-688-5000

715-384-2141
412-288-3600
617-791-3201
201-621-4100
717-866-2151

39 Old Ridgebury Rd., Danbury, CT 06817.
461 S. Boylston St., Los Angeles, CA 90017.
World Headquarters, Middlebury, CT 06749
P. 0. Box 367, Endicott St., Norwood,
MA 02062.

438 Huron St., Erie, PA 16502.
1650 Palisades Ave., Teaneck, NJ 07666.

3075 Wilshire Blvd., Los Angeles, CA 90010.

Rm. 1937, Pittsburgh, PA

Rm. 1937, Pittsburgh, PA

600 Grant St.

15230.
600 Grant St.

15230.
600 Grant St., Rm. 1937, Pittsburgh, PA

15320.

P. 0. Box 1685, Atlanta, GA 30301.
600 Grant St., Rm. 2880, Pittsburgh, PA

15230.

7000 Portage Rd., Kalamazoo, MI 49001 and
555 Alaska Ave., Torrance, CA 90503.

410 Sackett Point Rd. , North Haven, CT
06473.

P. 0. Box 685, LaPorte, TX 77571.

Rt 2, Box 625, Lockport, LA 70374.
1 North Transit Rd., Lockport, NY 44094.
1 N Transit Rd., Lockport, NY 14094.

31 Taylor Ave., P. 0. Box 20, Bethel,
CT 06801 and Rt. #2, Box 54, Penny Rd.,
Murray, KY 42071.

Main & William Sts., Belleville, NJ 07109.

4300 W. 130th St., Chicago, IL 60658.
341 E. Ohio St., Chicago, IL 60611.

P. 0. Box 69, Jacksonville, AR 72076.

Hwy. 242 S., West Helena, AR 72390.

5035 Manchester Ave., St. Louis, MO 63110.

838 Baker Bldg., Minneapolis, MN 55402.

W. Wheat Rd., Vineland, NJ 08360.
3950 Cumberland Pkwy. , Atlanta, GA 30339.

801 Water Street, Portsmouth, VA 23704.
15990 N. Barker's Landing Rd., P. 0. Box

19029, Houston, TX 77224.
15990 N. Barker's Landing Rd. , P. 0. Box

19029, Houston, TX 77224.
200 E. Randolph Dr., Chicago, IL 60601.

Rt. #2, P. 0. Box 580, Delano, CA 93215.

P. 0. Box 7689, Birmingham, AL 35208.

2526 Baldwin St., St. Louis, MO 63106.

11104 NW Front Ave., Portland, OR 97231.

Manor, PA 15665.

4350 Johnson Drive, Suite 280, Fairway,
KS 66205.

1900 Cunningham Dr., Opelika, AL 36801.

P. 0. Box 70848, Charleston Heights, SC
29415.

1401 E. 4th St., Marshfield, WI 54449.
Four Gateway Center, Pittsburgh, PA 15230.

P. 0. Box 706, Worcester, MA 01613.
660 Frelinghuysen Ave., Newark, NJ 07114.

99 S. Fairlane Ave., Myerstown, PA 17067.
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CODE
NAME OF COMPANY
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OFFICE ADDRESS

WTK
UHW
WLN
WTC
WCL
WYK
WYC
WYT

Whittaker Corp., Heico Chemicals Div-

Whittmore-Wright Co., Inc
Wilmington Chemical Corp
Witco Chemical Corp
Wright Chemical Corp
Wyckoff Chemical Co., Inc

Wycon Chemical Co

Wyeth Laboratories , Inc . , Wyeth
Laboratories Div. of American Home
Products Corp.

717-A76-
617-242-
302-658-
201-573-
919-655-
616-637-
307-637-

215-644-

0353
1180
3515
2800
2263
8474
2700
8000

Zoecon Corp- 415-847-1130

Rt. 611, Delaware Water Gap, PA 18327.

62 Alford St., Boston, MA 02129.

Pyles Lane, Wilmington, DE 19899.

155 Tice Blvd., Woodcliff Lake, NJ 07675.

P. 0. Box 402, Riegelwood, NC 28456.

1421 Kalamazoo St., S. Haven, HI 49090.

P. 0. Box 1287, Cheyenne, WY 82003.

P. 0. Box 831, Lancaster Pike, Paoli, PA
19301.

. 0. Box 10975, 975 California Ave., Palo
Alto, CA 94301.
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TABLE 2 .—Cyclic Intermediates: Glossary of synonymous names

COMMON NAME

A Acid
Acetyl-p-phenylenedlamlne-

1,2, 4-Acld

Acid yellow 9

p-Amlnobenzenesulfonlc acid-

m-Amlnobenzoyl J acid

Aminoepsilon acid

Amino G acid

Amino J acid

Amino R salt

Aniline oil
Anthraflavic acid

Anthrarufin
Armstrong & Wynne's acid

B Acid
2B Acid
4B Acid
Benzal chloride

—

Benzanthrone
Benzotrichloride-
Bisphenol A
B.O.N.

Broenner's acid

Bromamine acid
Bromobenzanthrone-

C Acid
C.A. Acid
C-Amine (Lake Red C acid)-

Cassella acid
Chicago Acid (SS acid)
Chlorobenzanthrone
Chromotropic acid
Chrysaz in
1,6-Cleve's acid
1,7-Cleve's acid
Crocein acid
2-Cyanopyridine
3-Cyanopyridine
.Cyanuric chloride

D Acid
DADI
DDB
Decacyclene
Dehydrothio-p-toluidine
Developer Z

o-Dianlsidine
1,1' -Dianthrimide
Dlbenzanthrone
Dichlone
4,4' -Dihydroxydiphenylsulfone-
Dimethyl POPOP

4 , 5-Dinitrochrysaz in
Dioxy S acid
Diphenyl Epsilon Acid
Durene

psilon Acid (Andresen's acid)-

F Acid
Fast Red G base
Fast Scarlet R base-
Fischer's aldehyde

—

Fischer's base
Freund's acid

STANDARD (CHEMICAL ABSTRACTS) NAME

3 , 5-Dihydroxy-2 , 7-naphthalenedlsulfonic acid

.

4 ' -Aminoacetanilide.
4-Amino-3-hydroxy-l-naph6halenesulfonic acid (l-Amino-2-

naphthol-4-sulfonic acid).
6-Amino-3,4'-azodibenzenesulfonic acid.

Sulfanilic acid and salt.

4-Hydroxy-7-(m-aminobenzamido)-2-naphthalenesulfonic acid.

8-Amino-l , 6-naphthalenedisulfonic acid.

7-Amino-l,3-naphthalenedisulfonic acid.

6-Amino-l , 3-naphthalenedlsulfonid' -aaitd J

3-Amino-2,7-naphthalenedisulfonic acid.

Aniline

2 , 6-Dihydroxyanthraquinone

.

1 , 5-Dlhydroxyanthraquinone

.

4-Hydroxy-2-naphthalanesulfonic acid.

5-Amino-4-hydroxy-l,7-naphthalenedisulfonic acid.

6-Amino-4-chloro-m-toluenesulfonic acid.

6-Amino-m-toluenesulfonic acid,

a , a-Dichlorotoluene

.

7H-Benz [de]anthracen-7-one.
a,a,a-Trichlorotoluene.
4,4' -Isopropylidenediphendil

.

3-Hydroxy-2-naphthoic acid.

6-Amino-2-naphthalenesulfonic acid

.

l-Amino-4-bromo-2-anthraqulnonesulfonic acid.

3-Bromo-7H-benzf'de]anthracen-7-one

3-Amino-l,5-naphthalenedisulfonic acid.

3-Amino-6-chloro-4-sulfobenzoic acid

.

2-Amino-5-chloro-p-toluenesulfonic acid.

5-Hydroxy-l-naphthalenesulfonic acid

.

4-Amino-5-hydroxy-l , 3-naphthalenedisulfonic acid

.

Chloro-7H-benz [ de ] anthracen-7-one

.

4 , 5-Dihvdrocv-2 , 7-naphthalenedisulfonic acid

.

1,8-Dihydroxyanthraquinone.
5-Amino-2-naphthalenesulfonic acid

.

8-Amino-2-naphthalenesulfonic acid

.

7-Hydroxy-l-naphthalenesulfonic acid.

Picolinonitrile.
Nicotinonitrile.

2,4, 6-Trichloro-s-triazine.

6-Amino-l-naphthalenesulfonic acid

.

Dianisidine dilsocyanate

.

p-Dibutoxybenzene.
Diacenaphtho[l,2-j :1' ,2'-«;]fluoranthene.
2-(p-Aminophenyl)-6-methylbenzothiazole.
3-Methyl-l-phenyl-2-pyrazolln-5-one.
3,3' -Dimethoxybenzidine.
1,1' -Iminodianthraquinone

.

Violanthrone.
2 ,3-Dichloro-l,4-naphthoquinone.

4 ,4'-Sulfonyldiphenol.

1 , 4-Bis [ 2- (4-methyl-5-phenyloxazolyl) ] benzene

.

1 , 8-Dihydroxy-4 , 5-dinitroanthraquinone.
4,5-Dihydroxy-l-naphthalenedulfonic acid.

6,8-Dianilino-l-haphthalenesulfonic acid.

1,2,4, 5-Tetramethylbenzene.

8-Hydroxy-l , 6-naphthalenedisulfonic acid

.

7-Hydroxy-2-naphthalenesulfonlc acid.

2-Nitro-p-toluidlrie fta2=l].
5-Nitro-o-anisidine [NHj=l]

.

1,3, 3-Trimethyl-(S^ , a-indollneacetaldehyde.

1,3, 3-Trimethyl-2-methyleneindoline.
4-Amino-2 , 7-naphthalenedisulfonic acid

.
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TABLE 2,~Cyclic Intermediates: Glossary of synonymous names—Continued

COMMON NAME STANDARD (CHEMICAli'ABSTRACTS) NAME

G salt
Gamma acid-
Gold salt—

Hellimellitene-

Indoxyl
Isodurene-

Acid
Acid Urea-

K Acid
Koch's Acld-

L Acid
Lake Red C amlne-
Laurent's acid

M Acid
MEp
Mesltylene
Methane base
Mlchler's hydrol-
Mlchler's ketone-
MOCA
MVP

Naphthionic acid
o-Naphthionic acid
e-Xaphthol
Naphthol AS
a-Naphthylamine
Neville & Winther's acid-

m-Nltrobenzoyl J acid

Oxy Koch's acld-

Pentaanthrlmlde
Peri Acid
Phenylblphenyl
N-Phenyldlethanolamlne

—

Phenyl Gamma acid
Phenyl J acid
Phenyl perl acid
Picric acid
POPOP
Pseudocumene
Pyrazoleanthrone
Pyrazoleanthrone yellow-
Pyrazolone T

Quinizarln
2-Qulnizarinsulfonic acid-
Qulnollne yellow base

R salt

RG Acid (Violet acid)
Rhoduline acid (J Acid Imlde)-

RR acid

S Acid
Schaffer's acid
Silver salt
Solvent Yellow 1

Solvent Yellow 3

SS Acid (Chicago acid)-
Sulfanillc acid
o-Sulfobenzaldehyde

7-Hydroxy-l,3-naphthalenedisulfonlc acid,
6-Amino-4-hydroxy-2-naphthalenesulfonic acid, sodium salt,
9,10-Dlhydro-9,10-dloxo-l-anthracenesulfonic acid and silt.

4-Amlno-5-hydroxy-2,7-naphthalenedisulfonic acid^
(8-Amino-l-naphthol-3,6-disulfonlc acid)

.

1,2, 3-TrimethyIbenzene

.

3(2H)-Indolone.

1,2,3, 5-TetramethyIbenzene

.

7-Amino-4-hydroxy-2-naphthalenesulfonlc acid, sodium salt.

7,7'-Dreylenebis[4-hydroxy-2-naphthalenesulfonlc acid]

.

4-Amino-5-hydroxy-l,7-naphthalenedlsulfonlc acid.
S-Ainino-l , 3 , 5-naphthalenetr Isulfonic acid

.

5-Hydroxy-l-naphthalenesulfonic acid

.

2-Amino-5-chIoro-p-toluenesulfonic acid

.

5-Amino-l-naphthalenesulfonic acid

.

8-Amino-4-hydroxy-2-naphthalenesulfonic acid

.

5-Ethyl-2-picoline (2-Methyl-5-ethylpyridlne)

.

1,3, 5-TrlmethyIbenzene

.

4,4' -Methylenebis [N , N-d imethylaniline]

.

4,4'-Bis[dlmethylamlno]benzhydrolJ

4 ,
4

' -B is [ dimethylamino ] benzophenone

.

3 ,3 *-Dichloro-4 ,4 '-diaminodiphenylmethane
5-Vinyl-2-picoline.

4-Amino-l-naphthalenesulfonlc acid.

l-Amino-2-naphthalenesulfonic acid

.

2-Naphthol, tech.

3-Hydroxy-2-naphthanillde.
1-Naphthylamine

.

4-Hydroxy-l-naphthalenesulfonic acid

.

4-Hydroxy-7-(m-nitrobenzamido)-2-naphthalenesulfonic acid.

l-Naphthol-3 , 6 , 8-trisulfonic acid

.

1,4,5, 8-Tetrakis ( l-anthraquinonylamino) anthraquinone

.

8-Amino-1-naphthalenesulfonic acid.
Terphenyl.

2 ,
2

' - [ (Phen;;^!) imino]diethanol

.

6-Anilino-4-hydroxy-2-naphthalenesuIfonic acid

.

7-Anilino-4-hydroxy-2-naphthalenesulfonic acid.
8-Anilino-l-naphthalenesulfonic acid.

2,4, 6-Trinltrophenol.
l,4-Bis[2-(5-pheyloxazolyl) Ibenzene.

1,2, 4-TrimethyIbenzene.
Anthra [ 1 ,'9-cd] pyrazol-6C2H) -.one.

[3,3'-Bianthra[l,9-cd]pyrazole]-6,6'-(2H,2'H)dione.
5-0x0-1- (p-sulfophenyl)-2-pyrazol Ine-3-carboxylie acid.

1 , 4-Dihydroxyanthraquinone

.

9 , 10-Dihydro-l , 4-dihydroxy-9 , 10-dioxo-
Qulnophthalone

.

2-anthracenesulfonic acid.

3-Hydroxy-2,7-naphthalenedisulfonic acid, disodium salt.

4-Hydroxy-2, 7-naphthalenedisulfonic acid.

7,7'-Iminobis[4-hydroxy-2-naphthalenesulfonic acid]

.

3-Amino-5-hydroxy-2, 7-naphthalenedisulfonic acid.

4-Amino-5-hydroxy-1-naphthalenesulfonic acid.
6-Hydroxy-2-naphthalenesulfonic acid

.

9,iO-Dihydro-9,10-dioxo-2-anthracenesulfonlc acid and salt.

p-Phenylazoaniline and hydrochloride.
4- (o-Tolylazo) -o-toluidine

.

4-Amino-5-hydroxy-l,3-naphthalenedlsulfonic acid.

p-Aminobenzenesulfonic acid.

o-Formylbenzenesulfonic acid.
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COMMON NAME STANDARD (CHEMICAL ABSTRACTS) NAME

Tetral In
Thioindoxyl
Thlosallcylic acid
Tobias Acid
TODI
o-Tolidine
a-Toluic acid
a-Tolunitrile
4-m-Tolylenediamine
Trimellitic anhydride
Trimethyl base
Trinitrophenol

Urea J Acid (J Acid Urea)

Veratraldehyde

Veratrole
Vinyltoluene
Violet acid (RG Acid)

1,2,3 , 4-Tetrahydronaphthalene

.

3 ( 2H) -Thianaphthenone

.

o-Mercaptobenzoic acid.
2-Amino-l-naphthalenesulfonic acid

.

Bitolylene diisocyanate.
3,3'-Dimethylbenzidine.
Phenylacetlic acid.
Phenylacetonitrile

.

Toluene-2 , 4-diamine

.

1,2,4-Benzenetricarboxylic acid, 1,2-anhydride.

1,3, 3-Triinethyl-2-methyleneindoline

.

Picric acid.

7,7'-Ureylenebis[4-hydroxy-2-naphthalenesulfonic acid]

.

3 , 4-Dimethoxybei»zaldehyde

o-Dimethoxybenzene.
ar-Methylstyrene

.

4-Hydroxy-2 , 7-naphthalenedisulfonic acid.





APPENDIX 333

SYNTHETIC ORGANIC CHEMICALS, U.S. PRODUCTION AND SALES, 1985,

HARMONIZED SYSTEM BASIS

The following table contains 1985 U.S. production and sales data for synthetic organic chemicals in the

proposed 6-digit Harmonized System (HS) format. The Commission decided to compile such data in this

format in response to the decision by the U.S. Bureau of the Census to publish Standard Industrial

Classification (SIC) data which will be convertible to the HS beginning with the 1987 Census of

Manufactures. The U.S. Bureau of the Census has historically referred to the Synthetic Organic

Chemicals, United States Production and Sales (SOC) report in the chemicals section of the Census of

Manufactures, which permits them to omit collecting synthetic organic chemicals production and
shipments data from its respondents. Because of this situation, the SOC data will now also be compiled on

an HS basis to provide comparability with the new SIC format.

The table provides production and sales data on a 6-digit HS basis only where publication would not

violate the statutory provisions relating to unlawful disclosure of information accepted in confidence by the

Commission. It includes only the 6-digit item numbers with publishable data from a number of HS
chapters in which these chemicals are classified, but does not provide totals by chapter or overall total

figures.
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ALPHABETICAL CHEMICAL INDEX

The alphabetical index of chemicals contained in this appendix table is an outgrowth of the processing

of data by the U.S. International Trade Commission for its annual report Synthetic Organic Chemicals,

United States Production and Sales. This index will aid those who have an interest in the report, either as

users of the published data or as suppliers of individual company data to the Commission, principally by
showing the section number and line item number of specific chemicals. This information can be used to

assist in locating a chemical in the report and to provide respondents to the Commission's questionnaire

with information on where to list their production and sales data. The index shows only those chemicals

for which production or sales were reported to the Commission for this edition of the report.

The index, initially designed for Commission use in computer processing of data for the armual report,

has certain characteristics that should be noted to increase its usefulness. For example, superior headings

for individual entries are not shown in the index. Thus, understanding the contents of the first item in the

index, "accelerators, activators, and vulcanizing agents, acyclic, other," necessitates that the index user

turn to the individual section (in the report) and item number (in the questionnaire) to find those acyclic

accelerators, activators, and vulcanizing agents already specified. Similarly, the index entry "specific

gravity 0.940 and below" does not by itself identify the chemical product. The index user will need to

turn to the indicated section number and item number to determine the chemical referred to—in this case,

polyethylene.

The chemical names used in this report and in the questionnaires sent to U.S. producers to obtain the

data aggregated in the report are listed alphabetically in the first column of each listing in the index. The
second column refers to the section in the report and questionnaire containing the chemical, and the third

column shows the appropriate item number in that section in the questionnaire.





APPEflDIX 3t9

> O O O O O I^ CO (

I CO CO 00 (0 CO CD CO <

^ a in a

3 -H
" X

>. fi H ai o M X
-P 0) H jS (m <ll 4>

HOTJO ^cgcooeocgo^.c^>,

C; H H
Q- w " " "

I (0 m £0 •- r»- CO CO

w 04J4J4J4J4>4J 04J-P O O'd

HHHHHHHH

' CO CO CO CO «-

N -P

•U X a* H I NO
e 01 O A I ;: HI

- I a

i-i >• n V
>.^ O -H
-M -P rt X
3 HI r o
A e 3- H

> ri n <v c

c <-) -p -p o >;

4^ w -p -P o fi ,

O -P O O (U 4J
I

ni « n) ro o oj :

) X X 3 e e B

» -P tj 4J o o o



350 SYNTHETIC ORGANIC CHEMICALS, 1985

>eoooooooooo«
> O O O CO o •-

. (0 •- N 3- r- 00 <

t X I I I I I t I I I I I I I I I 1

I -p I I I I I I I I t I I I I I I I I I I I I I

I H I I I I I I I 1 I I ( I I I I I I 1 I I I I

Id I I I I I I I I I I I

I r-t i I I I I I I I I I I I I I 1 I I I I I I I

I A I I I I I I I I I I I I

I X I I I I I I I I I I 1 I r I I I

r H I I I I I I I I I I I I I I I I I I I I I 1

I c t I I I I (u I i I I t 1 I 1 I I I I I I I I

rt I I I I I X t I I I 1 I I t I I t I I I I I

X lA I I I I I I I I I I I 1 I I I I I I I I IPOIIIIIIHIItlllllllllllllOTJIllllHlltlllllllllllll
H I I I I t rt I I I I I I I I r I I

H H I I I I I I 1 I I I I I I I I r I I I I I

(C>.iiiiiui '-^iiiiiiiriiiiii
^C cgr-CT.>.--N r-o»coa->J>oo»3-o»incor-o^

1 r^ CO CO o* "- < 333333333

:pji^p:p>;p:B[:pjp>:piE<;o:oji

(ofor-r-r-t^tocoa-a-;
( r- o* 3- r- 03 <- •- <

iiiiiiiiiiiiiviiiiiiaii t ^triiii ^t ^1 tit -PIlllllllllll-Pllllll-PlllllltllllllllO
I I I I t I I I I I I I I I I I I I I I I I I I I I I I I I I I I HllllllllllllHIIIIflHIIIIIllllllllllHIIIIIIIIIIIIHIIIIIIHIIIItlllllllllIrt
I I I I I I I I I I I I nl I I I I I I A I I I I I f I I I I I I I I I

oioor-ooa-'Ao^oNmys >.m omo >,r«oO'-c>ar'*o>i)'Dcooo»-'-'-'-'-'a

33333333333333
(0 r- fo m r. 00 r»

•^-^mc-cooooocT.



APPENDIX 351

a- CO CO (

I 7 3- M CO GO <

OH -p «
H n e (» 4>
-p O Ifl A
O . « S B
<ll O H (U O
111 -H « 73 X •

w rt o e B.

(U >< H O O
e o -o j;
H « >. OJ Oi

a X X ^

e 4>

* >.HH H X
a X
- o e H <u ?< -H

H rH >,

e s E 01 <ii

•to rt -H 13 -o
C fi H c c

B u B a

B ~ e o
(4 •- rt M i jS B b C H H H -

I I I I I 01 E I I

I I I I I -P « I I

I I I I I (0 X I I

I I I I I B u I I

I I I 1 I B H I I

I I I I I ;3 o I I

I I I I I X I M

I I I I I B ^ I -p

t I dj I I M B I

I H I > M I -r^

d X >i rt '^ HI -a 1

q: H X n >• -H I oXEBUHIOOIH
H » H -rt rt B I o
E - « O H qj fi

uioxalOHiflia

fi j;

XXXHXX.BXB

>. >, >,X X X ti •»

_ _ dJX'd'BHHH I

iBOB"fi-PHr<(ilffliSHH
HOIdJOO OONNSNNmeoWfiB^ HH^»-^ffl(U aJX(UH3<ll<ll'U<UIU

xj:wxo.j;».bi-pxj5xx.
)>.OH «>< > reraxHja'OX Ncg<M0i04a)D< p<p< -p-p-p-p-

J <UH O N>.H >.'-1 >.N>»N4J >.w >.>iN>.UUU >n>.-P NN>h>,>.>,
: X •< X X X ax a X X X X uix-pxxxx^^^xx oxxxxxX'-tr-i'-ir^-IHIHHi-llHIHHHH H rHHHHl I li-lrH r4HiHrHHH<HrHi-|i-t'

f-t H H ^ H

333333333
I

1-1 H H H H a

I O H H E E
I O. >. >. H O
1 H w « a 10

1 rH « ffl X

« B
-P o
3 E

rt H X fi H B

>H>I>H>*>*>H>I >

>- E 01 HI

E X 'O O H rH .

H -H fi -H -H

-d I rt E -P -P

SEEEE-POOfifi

>. >i >i N :

I X - — -

' o o u u

6 g E E

fi u. H rH H H
E U X X X X



352 SYNTHETIC ORGANIC CHFTIICALS, 1985

I o m CO ^o <o

c: H c ^

- C UN

f^aic:c:HiAo*(«

e H - X e

X A M N J3 X
•O X fH -P
>. O N 01

X X X e

I H e e e a A e

I X e e
c B c H s •

H -H ^ rt rt rf >^ rt
e e

B X
e c

c: c

e e

X " e « o

H rH X >. >.
' o o -p X X
c C flj -M -p

iHeEEBweeCNfi

) CO N lo r- CO r~ CO

X X ^

P N ><

H I I I I I I I I

X -P I I M I I I I I

H rH I I e 1 I I I I

X O I I O I I I I I

I o I I e

O H I I X I I I I I

'" e I 1 o
o 3 I I X I I I I I

I e I I o I I I I I

+ S I I " I i I I I

« 3 I I O I I I I I

O rH I I 4> I I t I

G s \ \ a t 01 I 1

rt w I I O 1 II Tl I I

a I « I 11 X I I

A 01 01 I XI a o
OlI-PI Ul O-POJOJ
XHrt X ^HS-P-P

) +* rt >

I 01 01 Ul

«X X H

I H H H H H

SrSrHHHrtfie

>. S >. >. ><X X

e e e e e e e
3 3 3 3 3 3 3
c e e e B e s

e e e e e e

e e e e e e
3 3 3 3 3 - 01

a a a a e M

e e3333333333333333 -i



APPFNDIX 353

s



354 SYMTHETIC ORGANIC CHBIICALS. 1985

I (0 lO ^£^ ON CO '- (

(UrtHHHHi-iHrtflJrtnirtnJi
AAfljRjRfalnlRlinintnininuii

CdCCCfifii:;

ooooooooccccccrtridCCCCfiCCrtrt

I O U O O O U O (

H I I I i I I I I I

H I I I I I I I I 1

-p I I I I IP I I 1

-p -M +» (d rt ni -PI

aJHOJetfl-H-P-PM

i:: I I I OJ 1 I t I

I I I J^ 1 I I I

7i H \ \ I t I I

A I I -p I m I I

-P tJ I CI II
j2 H I -P 01 I O I I

n) (0 t (C rO I C I I

C I U) I O I I

N H I e > I H I I

1 C I 3 H 1 3 I I

>. O I H -P 1 Ml I

O H I O rt I CI
M 3 IT) I I ffl I OJ

: fi c a> rt -a
rt (U ifi ^ N ,

rt H -P tn > 'H c
H rt rt rt -p rt

>, ^ < -P Ul O M
-p ai I r4 o rt N 0)

SClflrtOIHOX'
o - c c o o o

H rt w 3 H * M
. &N H I 'H I C P"H

e e £ I I e c c I I rt c c c c



APPEND IX 355

ICO<~(*1COOOCOCOOO(

e I I I n J I I

iiiiMu eiii luiii
miiiixx II >iii ixiiij::illl-M4J II UU -Pllllll-PllllOOIIIIIIIIIIIIIIIdlOJIIIIIIIIIOIIIIIIIIIIIOllll IIIIIIAXI IIIIIIHHIIIIIIIIIIIIIII-P-PIIIIIIIIIHIIIIIIIIIII
H'^IIICtfrtlllllllllllllll IIIIIIIIMIIIIIIIIIII
Sill --IIIII IIHHA >ll-hllluitnllllllilllllllldoic ^lllllinlllliiiiiii

01 OJ H d

3 3 3 3 3 3 3

c fi s fi e '

e e s c c e

a a a a a a

III I X I

I I I X I I

I I I O I H IIII I A I

I I I rt I 10 IIII I B I

I I I e I -p I

I I I in I E I

H OJ C H 01 E r^ -

M E A N-P ;^ >•
3 - w e ffl H X I

j: rt -p s 4j

H -P ri C OJ 13 <U ' 333333333333333.3 3 3 3 3

I & > X C 3

;«xx*«p<i4PQ(QMca(qi



356 SYNTHETIC ORGANIC CHE.^IICALS, 1985

1 [^ r* m CO CO m <o

( I I I I (d I I I I I I I I I I OP

I I I I I VI I I I I I I I t I I TI

I I I i I e I I I I I I I I I u
iltll;3i iiioJiilio
I I I I I -a I II I I I H I I I I X

wliii^i-piiiHiiiie
01 I I I I - I H I I I J: I 113

llllj; so -dirtil-o
HI I I l-POIWHQjalSI >• I IH
>,llllajH j::'aTjj:iui MPill rHO--P*HH lOIOtHN
31 dioNQjdjHxaj a-poo,
OOlHCOrtHOOHMH-dOI-PO?,W4JHONHMNN.CaieHC<110K
Hrtwc:rtj:J+»rtrtoe*rtN-HOrHH

I 01 I I I I I I I 3 I

I e I I I I I I 1 H I 111 E
I £ -r^l I I I I I I I c: I 'O 3
13 6 1111 I I 1 O I -H H

I c 3 I I 1 I I I I e I O OlOOIIll lllfflIHEIBH ^1X6IBH OIHIOU
I -M I I I I I I H X I B >.

I" III! IIM-PI3J:
ICOII I 1 I I i IH^^ICOIirtCillimiixxioBiBojiiiiiiiuoie"jrtHllll^ll MIBH
IH>.I I I IHI I B-ai (UN
I NX! I I I >il I 3>.1H^IO-PllllXillHXl>.rH
luioii I I i-Pi IB! I A tel-ONIIIIUIIONI-P
IfflXI I I lei IB— 1013
i-poi I I loi iBoiieo

I Ollll3IIH"l"ffl
I -P*l I I IHI I >.HtH+>
01— I I I IHHI IXN1><HCHiiiiH i-pxix-n

OiUNi I I MajlaiHiHaiCHN iia-p-PiBrtia-P
rtNSOIIi-P— ffilH I (8

XXalTJI I rtlHl-oHlHC
•P -P .a H I I B 3- N H I H 11

">.xoai<ijooop>. I o

cort,cn(»ooweH3i 3x1

01 B B -P

•O 3 (1) 3
B >, - H H ja flNHOHHC^HO -(DM HCb-pn>.>nX-Bhhhhhc;hooh

ajocooo.-P-P>.>.>.?.ai>.HB-nnOINNNHNHtlNMnNXEfi >. >i >< NH >-

C B +^ B

H 3 (5 B B H
B -rt ~ o 3 H

B H B H H
B O >. B B fi

, e e X a o X
01 B H H B -P

>, >,Ji N >.H N-
X X -P X X NX
01 HI B 01 <ll <1J 01

S E H B B ts H

>,>->.>.>,&- OJ

fi B B B fi a w

-P H X
S N 01



APPENDIX 357

' o o o o CO en o <

e -p c o
I Cl< 01 c

Clone
P fi E in rH

e Tj >- H X
Te, --^ 'H H N -P
" T3 H H OH OJ

K rl >. >. N O >.

I O X N rt N X
'^ (8 41 C H « O
H X OJ X X W

HeCM4i<MHHH+>eOEC-
.E>^3"-Pl >,>.>-aj{tNn:H
;3^HrH OJ^XX^J; o,q S^ E

o C j:; ri ,

qj +» X -

3 a N -rt

'

1 X X -J3 ,C

I X X H 3 X -

I X rH H 3

) rH in X fi c

X X HI X H H X

a X X
>. C I

X « N

X -rt H E .w M N o
H O M N

I I 1 I H >, I I

I I I I X N I I

I I I I E « I I11113—11
I 1 I 1 C II
I 1 I I E OJ I I

I I I I E C I I

I

I

I I 3 c: I 1

I I I I (U >i I 1

I 1 I I -P C I 1

I I 1 O N 1 I

I dj I I 'O O I I1X1 I >.X
*i

I X -P '^ rH

p -p I »i e 01 K
rt H rt I rt I X (U

H >. U J) N +> X

1 X X o X E

E E e£33
C B

E E>, O O
X e e e e e

>, >, X X .

P -P <U 01

01 01 e B

I &, C >. >< -P rH
I N 01 N N -H X
' e « e B 3 u

01 I « 01

«ia — H n I

I H rH H o B

: X X ,

[ E E rt X H
fi B e: fi c c



358 SYNTHFTIC ORGANIC CHEMICALS, 1985

X fl j5 en

HH-PHH'O'OCl
C fl>.CHHB U-POOrtMC

A O 11 e 01 A
N M C (U <U •« H
rt C H X '

^. >. C M H H 01

X X ID -f fi * e

_ H H U fi 4J H CVi >H 01 e j> c >

1 j: H f; X IS

( o o j;

rt 4^ •O X 01 -P H H « ffl «
eoimoi 1 BXCC4'4'M

IfiCJl-XJJI-fHHHI I I I °J'J''|''gJjJ,ig'^ooioO
H'3.°°H'"'"3c°En«e^xe-«ee5oo'5eBee«4'aieeBeeeeBeB,geeeg
-occc§§BeHSeiSEsSmfSSaBBBHMSS<I.HESHS2S»HHHeHHHH
in4Ja)(UMHHOOrt«oortOOrt — '-rtrtoooortMnrtYTJOrtrtMmMrtrt««o«w«nn

> O CO O O O CO L

1 <0 •- lO CO £0 <

H >^X ri fi 0HH4JHP<HeH-p><Na)
4JH CrtftHHB

H a B •a

X B e «

HqjXNu>iNfftai><NBB
^E-UXOXXHJHXffl'^H^— lll4'l-f-P'^0+> HE
B NX >,>.N&^>-H EH P^H

OXX».XN>.XEMP.XO.'
HO I XOXXO>.'0>.00EMOIW-OMNl HI I HX>^XHW

, H NH NX >. 1 ^ Nw— NH" H >.—EXHX I
xuiinXuiinX'OW'OSvi

O I O I N 1 H H I H H I N H N I H
E"XlT— I I I I

Iwwjw-ll
MinooimmiBXMXXinHNiniii>D'

N SX
X X -P
O +> 01

I " X OJ >.

H r^ X >.

>. N 111 -f X
X X B HI o

PiOlffl-P-aH P-PHEB
(UXUfflHStJollUErtai
XP.OrtEinillEeU'OX.HHH >.rt HO-H'^'^P*NNX OHH 01 BT3HH O'
XX-M-H NN-O OH NNB
-P-M OH OX CX NX^ O-
ijjaJCrtaj-H-HP*HHHH-
EBHUl'OlllXinnillH.O.
'-3-03-PE .X-P3SH-

gwOEH— HinHX-BBMinHHUlH
HNNNX-^iMBaNexMia-p-fB-fi
m — Hw-p^- I — a— EP.I i>^"i-

n n n xx'n'n n n x •- a n •- a •



APPENDIX 359

(0 t^ CO CO o o <

a« o lo o o 00 o

H S

o o e X o
fie -MB

! « a -p
I H H 3
N >^ rt
-P 4*

I
•

3 3 4J

I fi H ,

fi 3 fi J

I 3 H +» I -P ,

I M », 3 4» 3

I -P 3 1 0] I

'

I M <q C 4J fi -

>. N 3 (

rH -P H H +» M
N 3 >. >« 3 I -

4> rt -M -P M o
3 1 3 3 I or

I fi X M "

I H X C :

I -P fi II H .

I >. >.

i X W3 '-

•P -P fi

• CO ov CO CM a^ o :

CO ^ CO CO CO (

fi O Id

H ri O
J3 NH

> I D O rt X X
I X >. O 01 O
I H H -P X X 3 H

e H H fi fi JJ

fixxfinlB-pfi

• X >< I X

ofi33aiO>,>.C-POBH^XXXdl-36 1 OX-P4J-PX-i

•P X « M -rt 3
I M tJ H B -

I I « « (11

1 -333.
I ^ M M « fi .

a 3 -

3 3 - 3 3 3

'P'OHfiHfifiCCfi.
l3l]JO(dOAl<1J(iiiii(Ur
I M fi C 4J fi '

I ffl « " '

3- -P 4J
(

rt H N I

>. -P
rt -p 3
>* 3 M

3(«33333-P3 -33<
1 M w 41 « Ol— 1

3 3

fi fi >

3 3 1 I 3 3



360 SYNTHETIC ORGANIC CHEMICALS, 1985

c w ni H
01 H ;3

rs e o ui

N 3 O

fit 0) N .

I
4J H P*

s; rt >. o
I Ji H H r

>. in j:

;3 ^ -i:; s I

H I I I I I I I I I 1 I I I I I I I I I I I I I I I I I I I t I

^ I I 1 I I I I I I I I I I I I I I I I I t I I I I I I I 1 I I

;^ I I 1 I 1 I I I I I I I I

C I I I I I I I 1 I I I I I I I I I I I I I I I I I I I I I I I

fl I I t I I I t I (d I I I I I I I 1 I I I I I I I I I

H I 1 I I I I I c; I I I I I I I I I I I I I I I I I I I I I INiiriiiidioiiiiiiiiiiiiiiitiiiiiii
S iitno iiiiii IIiiiiiiiinoiiiiiiiiiiiiiioiiiiiiti
MIIIIIII13(Ullltlllllll]ll<0lllll I4JIII IIICCIIIIIII IIIIIIHIt 110)1
CI I iOinSJUgpi I til I4>|ll| IIXI l-PI tcdoj

HI IO)0;i-PIOIHi I I I I I lOI I I I I lAI lOI iH(d-PIIC^HinlltilSslllllllC II IIHIICIIR)4J
I l<ll><l'-ll'H-Plllilll(OoJIIUIICI}lld i-POl
•DO) HX NIHSI tilllX-PI HIIO IXOI O^+>H>.IH>:iH^IOIt I I OJrt H-PI IHaiOI-PQlOJrta-rtajxa-ooifiiiTai iiiai^c;o>rta)i >.+> jSoJ-piao
^Cj::i •.HXi ffloji-Hi oj-ai-PHoi-PH^l o),:»;rtoJH-p{Boi-P

IHOII I I OIOIOIPN naoj'HMI OX-PM-PCI (DflHtflXOJHrtrtHN HH3- 'd'OX;'0>.i::MOIN-PjJrt«I>.l-PIOM-POOenO
>,oH>,>.-. ->.>.a)-H^o-pr-ti fiaifto)C(n oido-poisccw
-Pa)>.4J+»'-'HXJS'O0c:-PHX:i oil rt-P COP WHIHHrtO)

;3 ^ — N ;

3— i:;?;^!:;?^?^^;^ i

<^JT3l l-Pl ;3>l I c- iHceefiecfioeeeEEeeeee,>,<US3;33-HH-P;3SS?3;3333;3
>. >. >i 0) >. Sn ;

I I I H I I I I I I

I I I >. S I 01 I I I

1113 I -H I I t

I I I J3 '^
I e I I I

1 -P C I r-l I I I

^ X C I O t i:i4 I I I

^ p. 3 -( 0) Q4 \ I

o^oo-flco)©! I a
H O 01 01 -P H I 3

. C -a M C H
>. C O 0( 3 .

•P I A I I

C I A I

0) -P O H (tl

X rt H o o

e c p* I H

3 3 'H -H (II r

H O ^ X
. -P 0) 0) OJ '

3 e fi s (



APPF.MDIX 361

H <~i >, -H a
>, a X 3 X

E H 01 e

o a X a

M H ja e
e^rtA^-p-pc:-

I «i u u u o u u

X It

01 -p e

rt rt H

a -rt Tj rH e 1

^ tH o H j: o H r

» « X H rt -p js

H 3

eeeeeee. ..

o u u u u u o

e « j5
' Ot 04

HBO
U U <j

X e A n -d -

B A s fi e

U U O U O I



362 SYNTHETIC ORGANIC CHEMICALS, 1985

to 00 o o o <

— -p rt

H O H
>. B >.
N 01 X

e a .a

: 4* rt -p N >- c

I -H -p X j:: H ss

-PUS e a -
(0 A

i X X <

1 O jS - h X

s e
I O -rt E H «
I « H ffl e H
>.-HH tt >*ai P4P<ai
,XB>«'-tX'dOON•0«*>.-PHHWB
l-PX<U-PHOHHi3
leXHfixxjsxH

ji SM^eHeee
1
"17 a _ 1 J! I I I

I - 3-
I I X X X 3-

I X A X ,B X XlOOUUOHHOUOOOU^OHl
j
H H H H H

IXXXXXXO-X OXjJXXXXJS-rtXBXXrtXOOX O.J5j;fXXX

N -p

C B
;

X X -H -P X
p* ft : ^ "

e e '

H P« ft X

33333333

lOUOUUOUOUUUt

I 0) O O O -H -H 13 fi H H >.
IrHHHHftftdX* ft
.rtflJrtrtrtrtHXHHH
'XXXXXXXlll>.>.>.

looooouoouuubbu ouou
ee-PSooooHoo.OlOJOaiHHHHrtHHXXX XXXXX XX



APPENDIX 363

I
4J

I

3- 3 M

3- e

H O I

>. H ^

X X
aj -D I +. 4J 4J

ooei oeo6H.
(iJOHHrtHrtrHfiO CPjri -Hill O.XN>><XNX>»'l]-HOOOO MEOIK-o;-pocrt-Mc:4JCXXHHwc(u-PHc:H<u
(liH<uaja)aiajiii04-PHOP4riCHH-HUN<e^xxgxixo-Hflioi p^a^.-P'OM'H
lOICSiO.aiB.-P.H'OXdlMOB.B.HHOHl
caji oeoi ooo-PB -hoo>.hm3
HXOH-HHa(MHHX-H'-ftHHP*>ia)'+1'
•Oftl OtJOHOXOO.O.I I PiP.00.MHH00H-HH0HUX000N00M003ewHXeXNXI P.WHHI HHP.HHinHOOU-HUrtOP.WOOOOOOOOOOHHHI HI-HlwOHHHMHHMHHHr
>.XXcg >,3- HCg^XXXX OXX OXX O,P.OO" p,w+»w« P.OOOHOOHUUH(

X E P.-

e c X

o — g

3 3 -p

3HHHP;rHSrH

d a N :--XI
d" a" e <

I O X X .

I H U O I

; X I I

» o o e

I X X N X X X

>.x ;

H u o> X o
•H N B -P O
B C -rl dJ 4>

•H 0) e e o

I O H X rt
'

- O fi X
"

M 3 0) -P <

— H X (U

as I H X v •

o I o o e
M H M M rt

O >^ O O -P
l-t X H H 111 r

X -P X X o ,

o a o u (d (

1 « B O >« B

- o a B H H
) w rt o o -P rt

! rH •« -rt I H
i >.H B a o

X 3 o . H
1 01 -p 01 X a X
- -rt e H w a 3
! H '> S. O I H
' -P H B X — h.

• B X X '^ >.

1 X -P X

-X fi

I H B B

kr-l X
I >« -P dJ

-X (U B

B X O S
B H I

H -O (

3 >. 1

ex I (U

H I rtroXJ-Holal
>.m>.l p.XrtXE
P.-XHH-PU1P.I

e " o -
' H H I

?- P.H B
B >. >.cxHB— oxxHee [ e

H'oew<^s:x!5uxojx»«
O-rtH'OI l-PI fflJJE-PI IH30>.00(1I00«0<1J00XH^fXHweMoewewHOOOOOOOOBOOOOOUQJH.,l-PWWHHHi-)'HMriMHHl EXXO<MI ooxxoxeoxoxxa-MOXHX-xx

H .H O O H O rt H U H " "

X X I I X I XIX

JXXE*'Hw4)X
: NM o -p

I X — B

• X I e
EOIBBBBBBBBB

E X H O rt I

e^O^^ P.H.-100H0
I I I I X '

-

s.(vi N si; o

xxxxxxxxx



354 SYNTHETIC ORGANIC CHEMICALS, 1G85

I I I I
4J

I

I I I I C t

I I t I (II I

\ i A \

nt (If I 1^1PHI I -P I

oj 0) rt o e -P

e B -

I OJ -p G d X X '

I X H -P +• 6 E

>^ OJ >. X H

in o - o j= P. X -I

)-p'aeH'OHE'oe:

eeee-'HoooHooooEseeHTS^ji^
rtrtrtnJiHueo'ooeoeflJrtrtoooofo;3oeoNueoeooo

> 01 41 >• <^

J H rt ;J H

I H 0) rt x ;

» Or^'~ir-\r^r^r^r^r^<-\<-\<-i O O O O '(HOOOOOOOOOOOWMWM!
)UOOUOUOUtJUOOUUOO(

HHeeeeeeEH
-portrtrtrtrtrtrtrt-

emcccccJrtfi-p-
OUOOUUOOUOl I O O U O O U I



APPENDIX 365

e a

•31 >

C 3- OJ

-p s E e o —

fl (L rH H I H W 3 f

o ue&^o^ueet

1 H H (« X « X
c c -M o e o

13 OJ 01 0) 01 01 H H -H ;3 04sftBEeeeeso—
H 333333311 ?.

fi u c c c



366 SYNTHETIC ORGANIC CHUIICALS, 1985

03 r- M ^ •- CO <

c c c
_

-i Q, a H

^ jS 'O 13 ,

fit O* >i >^l

H H rt

iHN H>.<UH(i]{i}rt{<irtCrtaiairt(iJcij>,>.>.>.>.>.«u

Hrt-M-POOOfiO

xwoft-p-p-pe-p
o Moojojajoa

f! c: c

JS ^ X
e g 01

c! rt to e

cooa«r^r^io>Jicoco ro3-<
tin r^c^a>cocococo (Oco<

03 •- r- r^ 00

Oj p. -H 11 ;3 in 1^

H Ss 13 E O 'H rt

O (M 3- X 1 O
H rt > w 4J H H

j; j:: 1 I tn N o
4> ft '^ X H S H

HI fi >. X >. O
>. O (U ^ -P X H
j; M X -P <U O >.'
-P O -P 41 O C X !

IP 3 0) e d 01 -p '

OHO 1 X X (1)

Ma)a)Qjj:;o+»N
oj X j2 j: -p o o
^ 4J 4J 4> O H w

H H H H rt -O OHHHHtO- 4J-HO
Hrtrtrt -in ^CMH

-wwin'OrtajftXX

X -P B I

01 4J -a s
e 01 c

' o o u oiS-fi'HHHHHHHHHHHHIHI I HI

O OOOOUOOUOUOOOCJU'-'-O

1) >-.

CHiHi iitxoj ajCM-p>.^oiHX-p»:
^ fflfflifliaioaeaiOHi3oi'>>.+^a)i

H a; X 0) e H
<ii4iaJaJoioia)'UOoo4i<u<uajX-H rtN n>.cooi >-

raxcxxfi-pfiricccxxcoeHHXHXX -x-
rtortoortrtrtrtrtrt(iJOjaja)HH>^>«ai>.oio)a:oX^XHHXeXXXXXXXXOXXXXXXX-H
oiooJOooirtoioi'iiaJiuooaJNoiaaJoajO'-
X >,X psNXHXXXXXHHXOXXXHXHr

-O 0) >- X •

> 5s «

.OUUXOrCfO «~OUK



APPF.raiX 367

I H I -P

4) 0) OJ >• X
flj H H Ji +» •

p: O O H X
C CO H

) j5 M m c

g e e g cu >. ;j

;; c o I >.

H -H +» N "
? rt td ;3 ^

S ;3 H <M 3 OJ ?

f^ a« I I 0) X ;] (tf (D

C-M-OrHOIg e PXO>.»-.rHHHMHHXQJC>, <U>,M>-t
iU4irt>,in!'>i aJ<ii-PX4J4J>.a)'atOfli(fl+'-Pai-tJiiiH4Jai-P

CXrH^JH I -P I HCeHj:^JQ;3-rtHOOOHHOXrtJ:;.Q'^A
.a)0>.a)SH>.rtSseH0>.i i^ "

sXXHixnifirt-p-p-P!

c: 01 f::

I H <u H
> >.x o

) 3 I tH 4^

;3 I ;3 H X I

4JXJ:^X+J EtJ-PHX-P N-
,H ;34J-P-Pd 3>,H(BftH+>
l>,^H-HHX'«X die a <l);3

JHJ3J30HH+»NX3X-a ^3-PHi-(l I i;i-PH'-tH-PHHlHHI I

f 4J N rt

;3 >.'>.-

-P4*33=(4J3;3I 3?

I X > <U >. C fi C

3 ;J I 3 3 3
. a ^ ^ A m ja ,

J a- m CO CO r^ <

. >. -p rt " X

e X -H o H

H H 3 rt >,

E 3 W X X
>, to fi X tJ i

eessHsa^fi'

) H H O H H (0 g 1 I

tniRiwataii (Om^t
) H H H -H -H -ri -H * •

I s: « o <

X e ft'

X (0 X c

t e flJ o X o
o X 6 -p e

1 X X M e H

t Q e H e H



368 SYNTHETIC ORGANIC CHEMICALS, 1985

O O O CO CO I

» 00 CO (^ in ui CO <

t: c c

;3 ;3 N >, I

ri -P c M O -H fi< o

i -Hrt HHB^;J
»<l)<U<lli::X(ll>.>.S-PW
(CCSO-PCCCrtOJOJrtHHexaiaJOiHec
) X e fi e ft H -H H >, H 0)

)^HH-HHrtrtrt-Pi a
= o sssSsSs-P-P-P Qj'- a)

I^^jS-H^jS OJ:; oh O ftOHHHH-O N^XjS^ ftftfu-O" >,

e c

> H I o Ji JIS

(d a

H o :3 ;j

f: c: c:

see

«>->.:
I H H rt rt rt

j5 I ,«; Q - ^ t

CO lO CO CO CO (

e :i n Qi

fi -H M .IS

rt rt N -p
'-> O (B tt)

TS H JH <- 0) T3

e; in fi;

X 3 rC
o A -p

3 o fi

asHoi-H'dMoaijsx w.
HHx;T3<uoo3c:-p-pa)<u
'HHHOHe'OHHrtai^rtCH*
HHHO-dHO H-PHHHHC:
4>4'>.HH>.I 'a(lJ'0'C-HH<U"

rt H C

.G e (0 >- rt H

^4PO>.rt4>4>rt iH (8 fi C fi

(d 0) (d

I >,>.>,>,
' H X X X X

aim ooiHCHH-HO o 000
I I n 04 v> > \ I t aja)(ii<]>(U

OOH^XJIIOOOOOOOO
rt H H I^HHHH^H^.rt fj rt H O TJ H

H -H -H N -H O O

hhh;j 1 moo i hoohhhh oooomo-hoohoomwh-hoj
>,>,>, B ca H 01 -r) <*) (fl H H j:; ^ j:; P d H H H O -H P H H O H H O O P P X
4J4J-P

I «-P-P'0 --HPQOOO I PQOPHP I QPHPQHH I I ft
:S3;Jrt-aj«i«»pi ihh-h- i 1 1 ijiiJi ijii i^x---Hi i<r^,rt4:i

JjS^ ShHH <U e a fiHHHHHHHH>oo rtX^rtrto oo^jSjSjSXX^^
M O O O rt H H H H H H H
rt H H r



APPENIIX 369

-p « s M m

e m > -w c

-o Tj 13 0) e

a e a a a
01 Ol « OJ 01

H H H H r^

,< X £ j: X

3 01 A
rt 4J H H -H -H
H u) ri ;3 ?3 ;3

« -p -p X

I H rH c c s e

I o o E e 6 e

cci5clsccfiBCc;B-PciJoioiaioixj;t{Xox
rirHHHHHHHHHHH M >.>iO >i&,<U oi B OJ CU OJ

e a

3- c
o -P I I c I

>, H 01 OJ I O I

X 13 -P <D -P I H I

fi H M H H (« ^

01 (C (U O m O
M e P. JS j3 «
O P.-PflO0JC0IO

I X 01 X fi -1 -P M

i e H H I -p

NX w o

^^xxxox'sxox'
;xxi ixxXTiHoorto-

; X >. >. i

;xxxxxxxxxxx
OIXXXXXXXX X
H-P-P-P-P-P-P-P-PrHHrSH
oo)aJO)ajaJo)olo)N>.><>.-XllllllllXXXXr

I >. e
• X H
-p fi

e a -v
H 'H H
H ri N
O O X
X X -P

s e e u

M 3- 3- X

c; H H I X -

. o o o a: -p

N ri W - OJ '

« X K ^
[

C X o X

X CI c X o X
o X fi X

c -p >»
•H 01 X
6 O P

f:asc:ee>.E
HHrtrt-Hrtxn
S >.:-l ^ e ^ ^> ^

' N (U >. OJ > . . .

X H X -r) X H X
-- I H
« X ».

I >< H H
I X E >.

E >. O
X e

H I 0)

>.N X 0) 01

X I o. e e

OJ c O H H
O -H C H H
c e H c c
H (« e n « OJ (0EH (fl r^ rH NX
fl >. H >. >. C M
^ X NX X 0) rt

e tJ 3 -H
3 H H E H
•H « C 3 3
E H 01 rt H
TJ 3 H TJ H

I Z ri

' X -P

N (0 X (t (« nl («OjroORO I HZPiU-POOOO'CSeONOXI OOrtOOOO
NXXHHHONPiXXXXXX.-'^" NWXH-P-P-P-P-P-P

X O -P TJ H OJ H rH -rt rt ,

xxo oiaoxxxxxx-i
I X - -P •

; o 0.x

XX w X X X X I

see
N N NXXX,



370 SYNTHETIC ORGANIC CHEMICALS, 1985

co^r^r^^*~cooio3"coo^ooo*^o<

j3 X 3

3 o 01 al •

e -p 4i -

a e fi

H m >. o c
X js H o

- +» X
e c e c -I
1 r1 " 01 3

H >. o >N

N rH H ,£^ ^
X DlrH -P ><

-P H 0) 01 H
P 01 N-P C O
M>.x w4Jorrtc:tf we
(IIX-P'3 I CP«'H'HOI
UOOIOI P.O'HEee<U0>

H>.-P01 I -P'DSS'HCC
U-oaJrtCHOJrtHHeOJO)

1 ^ (t a li f-t r-i

01 I C I I

H ns I -p I OJ I I I I I I

M H I 3 I -O I I I I I I

O H I A 'H I I I I t I

H-alooinHl I I t I I

X >. 1 m -P H I I I

OJ3lrtH3l OIOII 0)

eg I -HrH^iajArtoin-p
33 I OrtH-PrHrS-PHrt

i.,e X
1 -p -p

I X H 01 X X
I >,N>.>.N>.-P+*r-pooxfiCooisoioiaoooo
I ja -o a jS c c I i

(0 00 N CO r^ «a '

H C

X 3

.DOC
E H -O
« 3 C

I X H C; rt fi TS
'^ rt P4 rt O O -H H «CHmXHCJO'M

, HXXj;o<lJ33'

j3 3

c e M H

I H H H -H H H H
, N >< N >- N >. N
: X x x X X X X

I X X X -p j: '

I 01 cj 01 e 01 <

• e e e « e

(lIHHHHHHiH

N I X
B W H C U >.

e>.«>j;>.x I H>. >.H_,__OHXXX' ._------
X >.x >.

C rt 9. - I I I X I I I I W 5. >. I I 3 5. >.

3 O «

>. B

;x 3h Stj o5xxx — x-4'X b 6 oxx o
I I X >. X >. W Q H H H O H M 01 rl X H H -rt H C
XSI XlX'3IPOOH«weo +



APPENDIX 371

ICOCMCO OOCO«-CO'-NO^(0(

H +» X ,

>, 0) -P -

H j; j;

cue

I js e e c
< -P rt rt H
- (u H H a
! e >. N «
' -H X J3 H r

" cu (U j; .

(I 6 e * -

- — O B B

J X j5 rH J: H -P

c ?, c: ;k c a

e>.eefle«e

j; -p j; -p X

ooeoasHBtolMM(8H03-H<M -Ca- >>,4J4J4J4JHHG
OONOHCnJHIAHl wabaj;,c;ha
C c;^ C e OH NHH Nri fljHHHrH4J Q^MH-H-P-H A E >.J3 >.>^^ NM N><>^>lll rt OJeE«BHEX-p**4<xAxxxj::eDo
HHHrtXHo/BciiaieoiHciifflalajHHrt
S'J'^S'lii&SSee-iEs.eEEEi >.>.

X X X •-

OJ a 0) H
E 6 E ^.

EEWBCEno-B E E « X a B

H n N X a; a

>co NCOcoa-r^ioro*- coa-i

C I I I » I I(till 'II
-PI I 1X1 I

3 I I I
w

I I

>- I I I ^
IXI I I H 01 I

B I I I IS E I

rt I I I X « I

O I I +> iH I

B C -P OJ O O
H o rt c w ««
O HH C 41 O H

r I H O H X 3

i-« cacccBxx
i - H C C B -P
: TJ H H rt 01

< OJ ffl E E H H C
s A a ;. >. A X

I ^ '-\ f-i r^ aftHH

X-rtA0JO-POHP<'-^rtpJ„-PHMN-PXU>.OrtX«
nlol'HeeoJp.olP•H^.oJ'P

E C nH H
1=1 H X Xw >. O -P
X H X

B rt S C fi X -

N0J0trt-PoJNp*NN(8oJrt(i.i oioJoJajxxxxajN>:>-s:>:HHHHrHBcrtCO>.>,-PNKOXOOS>.>.'a>, H-H-HXXXOJXOXOXXXXXnXEE
C OJ X X X X -

OJEOIEESEE- _, ,_-
X H X X X

I ;H -H X - B H rt X H E E E - E B

iPOXW OOBBBaaXOH

». o X -P X
XX-POI-POIOJOIOIOIB-P-PO4J0JE0IEESEE

, -I *, 'H OJ a X OJ E H e -I H H -H H'H+>aEE-PE I QHQQBQQ
:i OJIHHOJwtMIQ!

1 I I I OJI OIOJO)

NO<M B PiBQia — m-mxxooxnciQ



372 SYNTHETIC ORGANIC CHEMICALS, 1985

>. e

I jS j5 >. X •

X a) 0) H X X ,

; X >.x X
<ijiai~coiciiix >.

XXXXOXXXXXXXX-X"X~XMXOXrtuXXUXXXHXOXXXO,XXB.O.XO.O.X

X <M N o SS X X c

; X -rt X X -

4JciH-paaQ4Jn-pnaci-pQa-p-HO-p-pj

ammammmaxa:r:TO e e a a a a a •

^ H fi X
-p -P >
3 3 o B e

3 3 rt >.

o H -H rt fi

> H fi ri >. 41

I X o O C X c! c: H X "
-d 'H H >. "P H
e e NX 3 >.

O (II c

>i 1 n)

X c H

KO OOUll I ^OOIXWHHWHMW
XO>.IH --I'O'O -xooooooc
H O H — X 1 1 I 4^ -P I H H H H 'rt H 'H -H rt OJ rt a TJ

OH rtO OHHH O OH NXXXXXXXXT3XHH'
>,>,Hw >,>.>,00%X-P-P-P4>-P-P-P-PH-P>.><
O X -O H T3 X X X H H X -P H H H H H H -H H 4H H X X '

-p '0(U-p-p-P'OT3-Pai'0'D'a'a'B'nTJ'aHT34J-p
HaJHHX(ba)aJHH(lieHHHHHHHH3H<l)<l)'
%e >.Eso B B B >.>.eH >.>.>,>,>.>.>^>.(n SB BX-HXX CH'H-HXXHOXXXXXXXX >.XH'H.

c n X :

) X dj a*"
01 I -d-O^iCT-P-PH I

c:M>,SXOXr3NO sfflixx-waaix ~"

4XXXXXXXXXXXXH 6 SX-HX>< >< N :

E X e e .

a X a a
iBEXXBBBBBBBeOiE:
laaxxaaaaaaaa a ;

ux X X >B z ;

X X X N X :

i ^. >.>.>. B B E
I X X X X H d -H

; E E E E o " X



APPENDIX 373

CO 00 <0 CO CO [ ioocg<-— cecovo — co<

P C H I H
(8 H -O I >,
H E I I X
X X X I OJ

3 -1 -P J5
J I H X I 41 3

4J C
CJ UJ OJ (^ 01

c c e: (0 X -p

e e e X X -w o

CI I •« M fi c; rH
Hell- H3ffl(»>.eC33oxx-p

-Pf]4J>.XXX0.3-
H -rt X 0. p. o.
C-a CHHHHHH
Hrt-H >.>.&->,>,>,onncccccci
ja-ioBcccec i'S.mSf'f'^SiS'S-5-5 i,

' -CHXXXXHXXXXXXX

>C0OOOOOOOOO(
to [^ CO CO CO ( iCOCOo^ooowNcat

'^'-C0a-3-3-3-3-r-<
^-.-COCOCOCOCOCOCO'

rt H -

~ e

S." o c

(ij (0 e Tj '

o •a e 3 o
I
'^ e fi I 3 m c

I 0. 3 (C ^ U rH OJ
I rt -H X - ?« X
I a c -p 3- rt 04 P.

>. H 3 N ». 01 O
1 X Q H X X e 3

X o e I

ox - . ,

C -M OJ o >,^

1 c e c

: X X X
'

X- OXx5xx-5.SxH-"^.H.§i'^'^ EO<l«..HMC.ni;c

I T " 1 1 ^. 1 1 ^. '^. J ^ T " ^. 'i V
~ " " " ^ ^ * ^ ^ '^ ° "^ ^

34J4'-P-P+>HX-P-P OX -rt -rt H H H C p. H H HoeCCCCHOBC-p

C Ul u) a C :



374 SYNTHETIC ORGANIC CHEHICALS, 1985

I CO O O N O O ( ) CO O O C^ O < > o o o 1) CD

• r^ r* t*- r- CO CO (

llllMIIIIIIOJIIOtllllllllill'CIIIIIIIIIIIIIIIIIaiiiiiiiriSii-Ciiiiiiiiiii-^iii'iii'lll'll'l]
iiiiij= "^''"^''''!Ill!II!l!!l!!i!iil!iiii
I i I I 1 o 1 1 I I I I II I I I I I I I I I I I H I I I I 1 I I I I I I I

1
I I I

>

i i I I I I t I I I I H I I H I I I I 1 I HI ' ' 1
I I 1 ! I 1 1 Illlll<HllllllHIIHIllllllllllrtljjl[[j[[][[]

||jj|»|'''''wilU)l CJUlCOdllllllllllllllj'jj
OCT. — CO^Dat3-MfOCOrOCO>< CJ>.v£(^MN00«[^C0'-'-'-'OI I I I I I I I I I I

' ' 'avrtiioiDt-cococo>»a-c«^Jcgc-ao3'a'-o''0 .1' .. -._^^

3 ;i ;3 3 ;3 ;J

CCCCCCCfidCC

> o Oi o o o o <o <

I nj I I I I I I I I I I I I I I I I I I I I I I 1 I I - I

j
j

I

[

rtcoatl ^ iiiiiiMlliilCOHCIIIIII-Plllllllllltllllll'-'l
J3 X H I I 1 I I I O '

H H +> fi I
1

I I I I
' ' ' ' '

I I 1 !
-T

I I I j j

1
2 '^ ^ I I I I I

j

H I

I

I

I

1 1 I I I I I 1 I I I I

j ^ 1

I

I I

j

^T3H>.llllll IIIIIIIIIIIIIIIIINII]!'ONO^IIIIII^IIll '''"
fiXX-PIIII Wl I1IIIIIII IIII1
Hoftoji ino(i)iiiiiiiiiiiiiiii__-
owuiH o^cjo-Dr-SHJil coootT-'-a.co

sJ — CJCO'-'-'O ) - CO o oa vo to (

ij)r*t^r"r-coco^o>'-'-»-»-'-'-<

O c: fi H >. I

- ji A \ o 1



APPENDIX 375

COOOOW3-^OCOOOOCO3''-r^oooooo(0< >ooooooor*-r^c6co<

CO CO CO CO CO CO I

lC0c>ac0i0Mo--j--[^C0
r-r-r»cotoo^«-^^- >. -- eg — -- <

3 2 :

I .^ 0^ 03 0> ^ <

>,+) -p -p +>

Pi pi: Pi H > :

33a333333333S333333333>.fi^'3ooo

<>!>.«£(«

H



376 SYNTHF.TIC ORGANIC CHEMICALS. 1985

a} <- XT, vo CO i

I H I I r I

I >. I I I I

I >-( III

I ^ e I I I

I a< m I I I

I 1 H I I I

(U I ^ I I

I o 1 a 7i r^ R a
I M ca " w ;3 «i H

' H w H e >, fi -p

[^r-vDC0C^OCJN0*O'-"->--HflJ fifcwe; IH^ -P11>i-I

-paj-rie>.-H^>.rt BJHHftrtjs
lOeC-fl— HOJ Ofl-HOI-P

o o - rt o o u)

H H CO -hoe;
<u oico cniHN4>oinJ3rt6 oh

3 3 3
e o -a H ,

^ J5 -M -H e '

>. I rt -p e

< ^ m -

^ I ^ - J5 -

-r-r-tooococococo<

I I I I I I I I ni I I I I I I I I I I I I 1 I I I I I I



APPENDIX 377

fi •



378 SYMTHETIC ORGANIC CHEMICALS. 1985



APPENDIX 379



380 SYNTHETIC ORGANIC CHEMICALS. 1985

00 COCOCOCOCg^D^D'-COt^ C^'

e o o ti c:

rtoairtCi octiGoic^^C.

e c '^ H '

i ji ji >^ X SsXH >,>,>,>.>,x

! X j:; j:J O a

u in N N H rt '

I J! O X
rH H >. ,£:

re! 01 rs H
H H X X

N-P -

0) >- X 01

JS I 0) X
H H X H
>. >. >
X X H X

X X
>.><>.

tXaj-'-aixaJN
; X I I X M X X .

H H >. X
>, 5s X >, >, X I

a}<ij(U'-ajaiaJaf<uiiiaiXajaiX-'XXXIXXXXXXX XXHH
^i-li-Hi-li-li-li-trHrHrHrHi-tHrH >N

>. ^X X
xxHXrHxxxxxxx-px I "-^-^-^ijijjijigjjjij^j^^^;

•cO'-fOv£>r--cocO'-<

e 3 in r

3 -rt

C W 3

gone
. f^ e: (U c c:

H H :i r^ f^ r~i i-i f

c; fi 01 ss >i N >. :

-P fi X 3

« +» M CO C

c! f: c
>,(U a)o]>oio)><ajor oiojoioiXH-PHH-PHHXHH-PHHHrH
+> >«H ^.N-H >->«'H >i>.H >.>.>.>.

>.>,>,XWX rtXX fflXX-aXX rtXXXX

fi C fi

H H H
X X X -P w 4J

XfiSSCfiCCCCCCJi

4J4J''-XXXXXXXXXXX,

L X X X mx

IHHHMHHHHHX-
•"XXXXXXXXXM-



APPENniX 381

E



382 SYNTHETIC ORGANIC CHEMICALS. 1985

S3 -H
o H e «

B H
H H
H «

C -P fi w ,C >, <

-p o j; H
3 w -p o

l^-rt C >,>,-HjS OJH

C O* -P H H -

sceeecicc:
irtjsxcHcccuiuiineewwMw-pwi
00000000000-P4*+»-P+>-P-POI3333in3333333333333>.: . N >.&->» N

•o M 01 -H A AHOOOOOOUOO oe-P4J
O-P-P-P-P-P-P-P-P-pac OH 3 3
rHa)<iia>ai(U(]j<ii(uaiuu'axeeeeeeeeex cwHin
ooooooooooNo>.Ee>

I X X ^ js x
COOEMUH-PeCr
H.OMW333XXX
3X331..P~U.333 e e e X e

33331 33333333



APPENDIX 383

I O O O O 00 o> o <

I CO o 3- a- o (0 I

00 — - m N u> CO <

O* 00 N (^ ^O to t

> •- eg r^ 00 m ff. <

0} m I e A

rt (d .-t in a

73 j;: (d -P

e -O H q
'

WM-H.i5H-PftOi
<uric;-PortOH'

H C O tH H O -H -P -

rt nlHH fllHH (a.:

c +> c; c H -p fi J .c: ^ X [

) (0 (« (d

; X X X

a- CO t- < ooor-c^jor-t^cO'

t c a a 3
I o wo
» -p -O fl H
I -P M >.H

4Jif>-P-P4J4JflJ rt-
rt TJ -P -P -P 4J H

e HH H rH
H 41 H H

>. (8 H H -H -H to rt rt rt

XXX

I Hi >

s >. rt X

o o c e

HMWMWMHHHHHHHrtrtrtrtC
(U<u<uiii<ii<i;(U<U(U(uaja)iiiH<ucua)'H
4J4J-P-P-P-P4*-P-P-P4J-P-P :S H •-* •-{ O

CSCHCfiCHCfiCCCCCCCCCCrtCCCCCfiSrtwift
eeerteeauiaeeeeeeeeeeseaeeaeaeau
•HHH 3HHH er^HHHHHr^HHHH~IHHHr^.^HHi-^l^^^

I H -P -P I

I
w (B (fl <u >,

I C C -P X

<ua)<iia)<iJwatHrtorto-H-Pa)(
^a,-P3<l)C-PHj:(LO(

o^B'coaiHoeooortw'i
H rt rt c fi H H .

p ftT) fi e-p-p-j

HHHHHHHr
>,>.>,>. >^ >, :

HHH HHH HHHi-irHHHi-tH.-HHHHrHHHHHHHHHHHHHHHHr



384 SYNTHETIC ORGANIC CHEMICALS, 1985

r-cO'-r-tofojco

: X ^ ^ ji >

X fi -c X -Q ri

-d ft o X fli

H O c: H ft O H

C O C O W

S ft ifl (IJ H
rt rt H X X

. X -P O ft X ,

t o o u u o

c: 1^ fi c c cj

iw—fl-a—omee-pxi
IHHH rtHHXHN fix !

'xac xx-PXKxaswxxxTJM xx— ;

wCKX xdcg'NciX'-w a:xKcg:

CO a. vfl N CO >

6 X

e 3 c: fi

3 H O rt

H c e ^ I

-d o -pi
o e <u ,

in a > g -

OJ - H C H
-P 01 >« QJ >.

rt -P X H X t

C fi H fi rt

N e e fi

J X X X w X .



APPENDIX 385

NAME

:

KO.

:

KO.

ydroxyethane-1-diphosphonic

acid

'

11

69.000

-Hydroxy-3-ethoxybenzaldehyde

(Ethylvanillin)

07

11.100

ydroxyethyl

acrylate

IS

:

1119.000

,2'-I

[1-C2-Hydroxyethylamlno)-3-

nitrophenyl

liminoldiethanol

:

03

:

955.700

-[K-(2-Hydroxyethyl)anilinoJpropionitrile

:

03

:

9S6.000

ydroxyethylcellulose

11

•

109.000

(-6-Kydroxyethyl-2,1-dihydroxybenzamide

03

958.000

2-Hydroxyethyl)

dimethyl

(3-stearamidopropyl)ammonium

dihydrogen

phosphate

12

172.000

2-Hydroxyethyl)dimethyl(3-stearamidopropyl)ammoniura

nitrate

12

:

171.000

(-C2-Hydroxyethyl)-l

,2-diphenylethylenediamine

12

351.000

K-Hydroxyethylethylenedinitrilo)triacetic

acid,

iron

:

salt

•

11

72.000

K-Hydroxyethylethylenedinitrilo)triacetic

acid,

magnesium

salt

11

73.000

N-Kydroxyethylethylenedinitrilo)triaoetic

acid,

trisodium

salt

11

71.000

l-C6-Hydroxyethyl)-H-ethyl-m-toluidine

'

03

:

958.302

-t

2-Hydroxyethyl

)-2-heptyl-3-carboxyethyl-imidazoline,

sodium

salt

'

12

26.500

-Hydroxyethyl-1-(2-hydroxy-3-sodiumsulfonatopropyl)-2-

capryl-2-imidazolinium

hydroxide

12

:

26.600

-Hydr

oxyethyl-1-(2-hydroKy-3-s

odiums

ulfonatopropyl)

-2-

nor-ooconut

oil

fatty

acids-2-imidazolinium

hydroxide

:

12

:

26.700

-Hydroxyethyl-l-(2-hydroxy-3-sodiumsulfonatopropyl-2-

oleyl-2-imidazolinium

hydroxide

•

12

.

26.800

-Kydroxyethylidene-1,

1-diphosphonic

acid

IS

:

531.000

tydroxyethylidene

diphosphonic

acid,

potassium

salt

11

75.000

(ydroxyethylidene

diphosphonic

acid,

sodium

salt

'

11

76.000

(ydroxyethyl

methacrylate

15

:

1119.200

5-1

(2-Hydroxyethyl)raethylamino

Ihenzenediazonium

chloride

(

p-Diazo-N-hydroxyethyl-K-methylaniline

)-

zinc

chloride

11

•

359.000

-(2-Hydroxyethyl)-2-nonyl-2-imidazoline

:

12

:

318.000

-(2-Hydroxyethyl)-2-nor(coconut

oil

all<yl)-2-

imidazoline

12

319.000

-(2-Hydroxyethyl)-2-nor(soya

oil

alkyl

)-2-imidazoline

-

:

12

:

351.600

-(2-Hydroxyethyl)-2-nor(tall

oil

alkyl

)-2-iraidazoline

-

:

12

:

350.000

!-Hydroxyethyl

n-octyl

sulfide

=

13

233.010

{-CHydroxyethyDpiperazine

IS

:

96.000

i-HydroKy-2-ethyl-1-pyrone

(Ethylmaltol)

07

97.900

-(2-KydroKyethyl)-1-(sodium

=

'

carboxymethyleneoxyethylene)-2-nor-coconut

oil

fatty

=

aoids-2-imidazolinium

hydroxide

12

:

26.900
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