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Introduction

This is the forty-fifth annual report of the U.S. Tariff Commission on domestic production
and sales of synthetic organic chemicals and the raw materials from which they are made. The
report presents statistics for 1961 on production and sales of crude organic chemicals derived
from coal, natural gas, and petroleum; of intermediates; and of finished synthetic organic chem-
ical products. The finished products are grouped according to their principal use--dyes, toners
and lakes, medicinal chemicals, flavor and perfume materials, plastics and resin materials,
rubber-processing chemicals, elastomers, plasticizers, surface-active agents, pesticides and
other organic agricultural chemicals, and miscellaneous chemicals. The use classifications of
finished synthetic organic chemicals are based principally on the manufacturers' annual reports
to the Tariff Commission; other sources include trade associations, the chemical literature,
chemical dictionaries, encyclopedias, and consultants in the chemical industry. With a few ex-
ceptions, the report does not cover organic chemicals (such as wood-distillation products, essen-
tial oils, and naval stores) that are derived from natural (vegetable) sources by simple extraction
or distillation. The Commission has compiled the statistics presented in this report from infor-
‘mation supplied by the 722 primary manufacturers listed in part IIL

This report incorporates a number of changes based on suggestions made by the Committee
on Chemicals of the Advisory Council on Federal Reports. The most important of these changes
is the replacement of the numerical identification code previously used to identify manufacturers,
by an alphabetical code. Each reporting company has been assigned an identification symbol con-
sisting of a combination of not more than three capital letters, selected in most instances with
the approval of the manufacturer. The identification symbols are permanent and, except for such
changes as may be necessary, will be used in all future reports in this series. Importantchanges
first incorporated in the Commission's 1958 report and continued in this report include the larger
format, certain revisions of the basic definitions, and adoption of the new Colour Indez classifica-
tion and terminology for dyes and toners and lakes. This report, like the 1958, 1959, and 1960
reports, includes data on only those individual chemicals for which the volume of production or
sales in the year covered exceeded 1, 000 pounds or for which the value of sales exceeded $1,000.

The raw materials referred to in this report are obtained from coal, crude petroleum,
natural gas, and certain other natural materials, such as vegetable oils, fats, rosin, and grains.
Crude organic chemicals are derived from coal by thermal decomposition, from petroleum and
natural gas by catalytic cracking and by distillation or absorption, and from other natural sources
by fermentation. Production of these crude organic chemicals is the first step in the manufacture
of synthetic organic chemicals. From these crudes, intermediates are obtained by synthesis or
refining; most of the intermediates are then converted into finished chemical products, such as
medicinal chemicals, plastics and resin materials, and dyes. Intermediates usually are not sold
directly to the ultimate consumer, but are used by the producing companies themselves--or by
other industrial concerns--in their manufacturing processes.

In this report, the statistics on production of the individual chemicals reported by manufac-
turers include the total output of the companies' plants, i.e., the quantities produced for con-
sumption within the producing plants, as well as the quantities produced for sale. The quantities
reported as produced, therefore, generally exceed the quantities reported as sold. Some of these
differences, however, are attributable to changes in inventories. As specified in the reporting
instructions that the Commission sends to manufacturers, and as used in this report, production
and sales (unless otherwise specifically indicated) are defined as follows:

Production is the total quantity of a commodity made available by original manufacture only. It is
the sum (expressed in terms of 100-percent active ingredient unless otherwise specified) of the
quantities of a commodity--

(1) Produced, separated, and consumed in the same plant or establishment (a com -
modity is considered to be separated when it is isolated from the reaction system
and/or when it is weighed, analyzed, or otherwise measured). Byproducts and
coproducts not classified as waste materials are also included;

(2) Produced and transferred to other plants or establishments of the same firm;

(3) Produced and sold to other firms (including production for others under toll agree-
ments!); and

(4) Produced and held in stock.

1A toll agreement is an agreement between two firms, under which one firm furnishes the raw materials and pays the processing costs
and the other firm prepares the finished product and returns it to the first firm.
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Production excludes--

(1) Purification of a commodity unless specifically requested in the reporting instruc-
tions;

(2) Intermediate products that are formed in the manufacturing process but are not
isolated from the reaction system--that is, not weighed, analyzed, or otherwise
measured; and

(3) Materials that are used in the process but are recovered for reuse or sale; and
waste products that have no economic significance.

Sales are defined as actual sales of commodities by original manufacturers only. Sales include--

(1) Shipments of commodities for domestic use and for export, or segregation in a ware-
house when title has passed to the purchaser in a bona fide sale;

(2) Shipments of a commodity produced by others under toll agreements; and

(3) Shipments to subsidiary or affiliated companies.

Sales exclude--

(1) All intracompany transfers within a corporate entity;
(2) All sales of purchased commodities; and
(3) All shipments of a commodity produced for othersunder toll agreements.

The value of a szle is the net selling value, f.o0.b. plant or warehouse, or delivered value,
whichever represents the normal industry practice.

Data on the chemiczls covered in this report are usually given in terms of undiluted mate-
rials. Products that assay 95 percent pure or more are considered to be 100 percent pure. The
principal exceptions are the statistics on dyes and a few solvents, which are reported in terms
of commercial concentrations; the statistics on certain plastics and resins, which are reported
on a dry basis; and the data on sales of antibiotics, which are reported on the basis of specific
conditions mentioned in the section on medicinal chemicals. The report specifically notes those
products for which the statistics are reported in terms of commercial concentrations.

The average unit values of sales for groups of products shown in the tables accompanying
this report are weighted averages for products which vary widely in unit values and in the
quantities sold.

In this report, statistics are presented in as great detail as is possible without revealing
the operations of individual producers. Statistics for an individual chemical or group of chem-
icals are not given if there are fewer than three producers. Moreover, even when there are
three or more producers, statistics are not given if there is any possibility that their publica-
tion would violate the statutory provisions relating to unlawful disclosure of information ac-
cepted in confidence by the Commission.2

Statistics on tars and tar crudes include data furnished directly to the Tariff Commaission
by distillers of coal tar, water-gas tar, and oil-gas tar; data furnished to the Division of
Bituminous Coal, U.S. Bureau of Mines, by coke-oven operators; and data furnished to the
American Gas Association by producers of water-gas tar and oil-gas tar,

Statistics on U.S. imports in 1961 of coal-tar intermediates and finished coal-tar products
that entered under paragraphs 27 and 28 of the Tariff Act of 1930 are given in appendix A.
Appendix B is a glossary of the common, or trivial, names of coal-tar intermediates usually
encountered in the trade, together with their equivalent standard (or Chemical Abstracts )names.
Appendix C is a cross-reference list of the Colour Indez and common names of toners and lakes.

This report does not contain the section on the number of trained research workers em-
ployed, and the cost of research in the synthetic organic chemical industry, which appeared
as appendix B in previous reports. The Bureau of the Census, in cooperation with the National
Education Association, now compiles comprehensive statistics on individual research (U.s.
Bureau of the Census, Surey of Industrial Research and Development, 1960 (preliminary))

3Sec. 5, U.S.C. 139b and sec. 18, U.S.C. 1905,




Summary

Combined production of all synthetic organic chemicals, tars, tar crudes, and crude prod-
ucts from petroleum and natural gas in 1961 was 100, 670 million pounds--an increase of 4.1
percent over the output in 1960 (see table 1). Sales of these materials in 1961, which totaled
58, 356 million pounds, valued at $7, 980 million, were 5.1 percent larger than in 1960 in terms
of quantity and 6.3 percent larger 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 contain some duplication.

In 1961, production of all synthetic organic chemicals, including cyclic intermediates and
finished chemical products, totaled 56, 183 million pounds, or 4.1 percent more than the output
in 1960. The production of flavor and perfume materials (64 million pounds) was 16.4 percent
larger in 1961 than in 1960; that of surface-active agents (1, 729 million pounds) was 12.9 percent
larger; and that of plastics and resin materials (6, 709 million pounds) was 9.2 percent larger.

The output of most of the other groups of synthetic organic chemicals also increased in 1961
from 1960. Production of pesticides and other organic agricultural chemicals (700 million
pounds) was 8.0 percent greater; that of coal-tar dyes (167 million pounds) was 7.1 percent
greater; that of cyclic intermediates (10, 275 million pounds) was 7.0 percent greater; that of
plasticizers (630 million pounds) was 4.7 percent greater; that of medicinal chemicals (118 mil-
lion pounds) was 3.5 percent greater; that of rubber-processing chemicals (205 million pounds)
was 2.5 percent greater; and that of miscellaneous chemicals (32, 744 million pounds) was 2.6
percent greater. Production of two groups of synthetic organic chemicals was smaller in 1961
than in 1960, Output of toners and lakes (35 million pounds) declined 12.5 percent, and output of
elastomers (2, 807 million pounds) declined 4. 9 percent.

TABLE 1. --Synthetic organic chemicals and their raw materials: U.S. production and sales, 1960 and 1961

Sales
Production
Quantity Value
Chemical Increase Increase Increase
or or or
1960 1961 |decrease 1960 1961 |decrease 1960 1961 | decrease
(-), 1961 (-), 1961 (-), 1961
over 1960 over 1960 over 19601
Million | Million Million | Million Million | Million
pounds pounds Percent pounds | pounds Percent |dollars | dollars Percent
Grand totale--e-mmmem-ccomm—- 96,729 | 100, 670 4.1 |55,538 | 58,356 5.1 7,507 | 7,980 6.3
Tar - 7,094 6,499 -8.4 | 3,333| 3,266 -2.0 43 42 -2.3
Tar crudes 9,536| 9,425 -1.2 | 5,771 | 5,565 -3.6 154 147 4.5
Crude products from petroleum and
natural gas 26,147 28,563 9.2 17,674 | 18,513 4.7 648 644 -0.6
Synthetic organic chemicals, total- 53,952| 56,183 4.1 128,760 | 31,012 7.8 6,662 | 7,147 7.3
Intermediates 9,602| 10,275 7.0 3,964 4,103 3.5 622 621 -0.2
Dyes~- 156 167 7.1 148 158 6.8 192 213 10.9
Toners and lakeS-==—-eececamcaaca 40 35 -12.5 33 29 -12.1 64 66 3.1
Medicinal chemicals--------=o==-- 114 118 3.5 88 RN 445 557 577 3.6
Flavor and perfume materials—---- 55 64 16.4 47 55 17.0 60 68 13.3
Plastics and resin materials----- 6,143 6,709 9.2 | 5,347 | 5,989 12.0| 1,653| 1,710 3.4
Rubber-processing chemicals---=-- 200 205 2.5 153 156 2.0 101 104 3.0
Elastomers (synthetic rubbers)--- 2,952 2,807 -4.9 | 2,551 2,565 0.5 698 717 2.7
Plasticizers-----ccecocmmmcaaaaao 602 630 4.7 500 536 7.2 149 155 4.0
Surface-active agents------------ 1,532 1,729 12.9 | 1,399| 1,583 13.2 278 292 5.0
Pesticides and other organic
agricultural chemicals--=-==---- 648 700 8.0 570 612 7.4 262 303 15.6
Miscellaneous chemicals---------- 31,908 32,744 2.6 {13,960 | 15,134 8.4 | 2,026 2,321 14.6

1 Percentages calculated from figures rounded to thousands.

Vii







PART I. PRODUCTION AND SALES OF TARS, TAR CRUDES,
AND CRUDES DERIVED FROM PETROLEUM AND NATURAL GAS

B

Tars

Coal tar is produced chiefly by the steel industry as a byproduct 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 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 tars. Petroleum as-
phalts are not usually considered to be raw materials for chemicals.

The quantity of tar produced in the United States from all sources in 1961 was 650 million
gallons, or 8.4 percent less than the 709 million gallons produced in 1960. Of the total quantity
produced in 1961, 633 million gallons was coal tar and 17 million gallons was water-gas and oil-
gas tar (see table 2).

TABLE 2.--Tar: U.S. production and consumption, 1960 and 1961
[In thousands of gallons]

Product 1960 1961
PRODUCTION
Total --- - 709,360 649,878
Water-gas and oil-gas tar! 21,800 16,500
Coal tar from coke-oven byproduct plants? ——-- 687,560 633,378
CONSUMPTION
Total--- ———- 721,190 634,769
Tar consumed by distillation, total - 616,105 603,724
Coal tar distilled or topped by coke-oven operatorsZ2---- -- 275,310 276,965
Coal tar, water-gas tar, and oil-gas tar distilled by producers and tar
distillers3---- 340,795 326,759
Tar consumed chiefly as fuel? 4 85,146 16,810
Tar consumed otherwise than by distillation or as fuel, total 19,939 14,235
Coal tar consumed at coke-oven plants for roads and upkeep? 714 939
Coal tar, water-gas tar, and oil-gas tar processed at tar refineries,
crude tar consumed for upkeep at such refineries, and tar consumed in
making gas and in special-purpose tar blends’---- 19,225 13,296

1 Reported to the American Gas Association.

2 Reported to the U.S. Bureau of Mines.

3 Reported to the U.S. Tariff Commission. Represents tar purchased from companies operating coke ovens and gas-
retort plants and distilled by companies operating tar-distillation plants.

4 Figures show the amount of coal tar sold or consumed as fuel by coke-oven operators. No data were reported on
water-gas and oil-gas tar consumed as fuel.
5 Reported to the American Gas Association and to the U.S. Tariff Commission.

Total consumption of tar in 1961 amounted to 635 million gallons, of which 604 million gal-
lons was consumed by distillation, 17 million gallons as fuel, and 14'million gallons in mis-
cellarieous uses,




2 SYNTHETIC ORGANIC CHEMICALS, 1961

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, naphthalene, and
creosote oil. Some of the products produced from coal tar are identical with those produced
from petroleum and natural gas. Data for materials derived from these latter sources are, for
the most part, included in or with the statistics for materials derived from coal tar, which are
shown in tables 3 and 4A.1

‘ Total domestic production of industrial and specification grades of benzene in 1961 amounted
to 545 million gallons--19.3 percent more than the 457 million gallons reported for 1960. These
totals include data for benzene produced from tars, light oil, and petroleumn. Sales of benzene
by coke-oven operators and petroleum operators in 1961 amounted to 421 million gallons, valued
at $134 million, compared with 377 million gallons, valued at $118 million, in 1960. In 1961 the
output of toluene from all sources (including material produced for use in blending in aviation
fuel) amounted to 260 million gallons--5.3 percent less than the 274 million gallons reported for
1960. Sales of toluene in 1961 were 163 million gallons, valued at $33 million, compared with
200 million gallons, valued at $39 million, in 1960. The output of xylene in 1961 (including that
produced for blending in motor fuels) was 257 million gallons, compared with 282 million gallons
in 1960. More than 96 percent of the xylene produced in 1961 was obtained from petroleum
sources.

TABLE 3.--Tar and tar crudes: Summary of U.S. production of specified products, average 1950-54,
annual 1960 and 1961

Unit Average Increase, or decrease (-)
Chemical of Tos0 sy 1960 1961
quantity 1961 over 1961 over
1950-54 1960
Percent Percent
S T T 1,000 gal-- 876,070 709,360 649,878 -25.8 -8.4
Benzene: 2
Tar distillers3-ce-ecomocmomcaoooooo 1,000 gal-- 41,389 12,787 12,355 -70.2 -3.4
Coke-oven operators=--=--=----cc-c-c-- 1,000 gal-- 163,356 135,327 120,205 -26.4 -11.2
Petroleum operators-=-==---c-coe--u-a 1,000 gal-- 46,635 309,210 412,819 785.2 33.5
Totales=~=-mccocmmmm e ccme e 1,000 gal-- 251,380 457,324 545,379 117.0 19.3
Toluene:
Tar distillers--------ccomcocmconaao 1,000 gal-< 7,497 3,232 3,131 -58.2 -3.1
Coke-oven operators---=-----cceceec-- 1,000 gal-- 32,981 30,399 28,407 -13.9 -6.6
Petroleum operators-----------cceee-- 1,000 gal-- 80,725 | % 240,768 | % 228,330 182.8 -5.2
Total--==ecmemem e e e 1,000 gal-- 121,203 274,399 259,868 114.4 -5.3
Xylene:
Tar distillers---=---c-cammmcomcccaan 1,000 gal-- 1,373 369 547 -60.2 48.2
Coke-oven operators---------=--c--eao 1,000 gal-- 9,028 8,076 7,564 -16.2 -6.3
Petroleum Operators---------s-ce--m= 1,000 gal-- 78,188 | % 274,017 | * 249,228 218.8 -9.0
Total-m=cmmcme s e 1,000 gal-- 88,589 282,462 257,339 190.5 -8.9
Naphthalene, crude (solidifying at
less than 79° C.)”=memcmmecomomcooae 1,000 1b---| 307,537 517,039 | & 497,165 61.7 -3.8
Creosote 0il (Dead 0i1)7==eecccccacoaan 1,000 gal-- 109,946 82,004 77,195 -29.8 -5.9

1 Includes data for oil-gas, water-gas, and gas-retort tar reported to the American Gas Association and for coal
tar reported to the Division of Bituminous Coal, U.S. Bureau of Mines.

2 Includes data for motor-grade benzene in 1950-54. Separate statistics on production of motor-grade benzene have
not been published since 1954. Production in recent years, if any, has been negligible.

3 Includes data for benzene produced from imported crude light oil.

4 Includes data for material produced for use in blending motor fuels.

5 Figures include production by tar distillers and coke-oven operators and represent combined data for the com-
mercial grades of naphthalene to avoid disclosure of the operations of individual companies. Because of conversion
between grades, the figures may include some duplication.

¢ Includes petroleum-derived naphthalene.

7 Includes data for creosote oil produced by tar distillers and coke-oven operators and used only in wood preserv-
ing. Data for production of creosote oil in coal-tar solution have been excluded because the figures for 1950-54 are
not comparable with the figures for 1960 and 1961. Production figures for 1950-54 are for the distillate sold or
consumed as such; and, for 1960 and 1961, the production of the distillate is on a 100-percent-creosote basis.

Production of crude naphthalene in 1961 (including petroleum-derived naphthalene) amounted
to 497 million pounds, compared with 517 million pounds in 1960. Sales of naphthalene in 1961
were 299 million pounds, valued at $18 million, compared with 310 million pounds, valued at
$16 million, in 1960. In 1961 the output of creosote oil (100-percent creosote basis), used prin-
cipally in wood preserving, was 88 million gallons, compared with 93 million gallons in 1960.
Production of road tar in 1961 was 57 million gallons, compared with 63 million gallons in 1960.

1 see also table 4B, pt. II, which lists these products alphabetically and identifies the manufacturers.
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TABLE 4A.--Tar crudes: U.S, production and sales, 1961

[Listed below are all tar crudes 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 4B in pt. III lists separately all products for which data on production or sales were reported and iden-

tifies the manufacturers reporting to the U.S. Tariff Commission ]

Sales
Unit
Product of Production Unit
quantity Quantity Value valuel
1,000
dollars
Crude light oil: Coke-oven operators------------------- 1,000 gal- 214,003 18,519 3,249 $0.18
Intermediate light oil: Coke-oven operators------------ 1,000 gal- 4,437 4,345 663 .15
Light-oil distillates:
Benzene, specification and industrial grades, total--| 1,000 gal- 545,379 e cee oo
Tar distillers2--c--ccomccmmcmcomcmcmo oo 1,000 gal- 12,355
Coke-oven operators----- - mmmmmmm——————e 1,000 gal- 120,205 113,272 34,774 31
Petroleum operators -- 1,000 gal- 412,819 307,739 99,348 .32
Toluene, all grades, total3=--eeecmccooocomommoonoao 1,000 gal- 259,868 162,850 32,588 .20
Tar distillers----------------- ——— 1,000 gal- 3,131 2,649 677 .26
Coke-oven operators -— 1,000 gal- 28,407 27,421 5,938 .22
Petroleum operators-------- ----| 1,000 gal- 228,330 132,780 25,973 .20
Xylene, total’------mcmscecmmccem e 1,000 gal- 257,339 124,047 27,558 .22
Tar distillers------=w-cecceew-- 1,000 gal- 547 490 169 .34
Coke-oven operators---- 1,000 gal- 7,564 7,281 1,922 .26
Petroleum operators- -- - 1,000 gal- 249,228 116,276 25,467 .22
Solvent naphtha, total--------- 1,000 gal- 9,149 8,355 2,029 24
Tar distillers---=---cmecmemcocccccccccm e 1,000 gal- 4,633 3,971 923 .23
Coke-oven operators-----------c-emeceeceaemceacaa-x 1,000 gal- 4,516 4,384 1,106 .25
Other light-oil distillates, total - 1,000 gal- 7,584 5,220 909 .17
Tar distillers-------=ccemmmccmmcccmmccmecccanmena 1,000 gal- 3,045 2,719 501 .18
Coke-oven operators------ - 1,000 gal- 4,539 2,501 408 .16
Pyridine crude bases (dry basis)-- ——— - 1,000 gal- 836 vee ves ces
Naphthalene, crude (tar distillers and coke-oven
operators), total4----- ——- 1,000 1b-- 497,165 299,127 18,241 .06
Solidifying at--
Less than 74° € 1,000 1b-- 19,278 19,007 642 .03
74° C. to less than 76° C ----| 1,000 1b-- 20,428 11,140 517 .05
76° C. to less than 79° C.’=e-cmcmemcmmcmmoceoeeoee 1,000 1b-- 457,459 268,980 17,082 .06
Crude tar-acid oils:
Tar distillers- ---- - 1,000 gal- 757 475 190 .40
Coke-oven operators- -—— --| 1,000 gal- 28,981 28,615 6,835 24
Creosote oil (Dead oil) (tar distillers and coke-oven
operators) (100% creosote basis), totalb--mmcoceeae 1,000 gal- 87,758 79,129 17,709 .22
Distillate as such (100% creosote basis)------==------ 1,000 gal- 77,195 69,357 14,582 .21
Creosote content of coal-tar solution (100% creosote
basis) B e e PP 1,000 gal- 10,563 9,772 3,127 .32
A11 other distillate products’------meememmcccccaaaaaee 1,000 gal- 23,690 14,137 2,660 .19
Tar, road 1,000 gal- 57,210 56,286 9,371 .17
Tar (crude and refined) for other uses®------c-oceeeoae 1,000 gal- 28,697 ves “ee ees
Pitch of tar:
Soft and medium (water softening points less than
110° F., and 110° F. to 160 °F. ASTM D61-24) 1,000 tons 1,356 622 20,871 33.55
Hard (water softening point above 160° F.)------ 1,000 tons 689 513 22,179 43,23
Pitch-of-tar coke and pitch emulsion--------ccc-ceam= 1,000 tons 13 cee e oo

1 Unit value per gallon, pound, or ton, as specified.

2 Includes data for benzene produced from imported crude light oil.

3 Includes data for material produced for use in blending motor fuels.

4 Statistics represent combined data for the commercial grades of naphthalene. Because of conversion of naphtha-
lene from one grade to another, the figures may include some duplication.

5 Includes petroleum-derived naphthalene.

6 Statistics include data only for creosote oil sold for, or used in, wood preserving. In 1961, production of cre-
osote in coal-tar solution (100% solution basis) amounted to 16,518 thousand galloms; sales were 16,261 thousand

gallons, valued at 3,127 thousand dollars, with a unit value of $0.19 per gallon.

7 Includes data for crude cresylic acid end neutral oils produced by tar distillers, and for crude sodium pheno-

late produced by coke-oven operators.

8 Includes data for tar used for paint, pipe covering, saturating, and other uses.

Note.--Statistics for materials produced in coke and gas-retort ovens are compiled by the Division of Bituminous
Coal, U.S. Bureau of Mines, Department of the Interior. Statistics for materials produced in tar and petroleum re-

fineries are compiled by the U.S. Tariff Commission.
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Some of the products included in the statistics in table 4A are derived 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. After duplication has
been eliminated insofar as possible, it is estimated that the net value of the output of these
products and of tar burned as fuel was $440 million in 1961, compared with $413 million in 1960
and $360 million in 1959.

Crude Products From Petroleum and Natural Gas for Chemical Conversion

Crude products that are derived from petroleum and natural gas are related to the inter-
mediates and finished products made from such crudes in much the same way that crude prod-
ucts derived from the distillation of coal tar are related to their intermediates and finished
products. Many of the crude products derived from petroleum are identical with those derived
from coal tar (e.g., benzene, toluene, and xylene). Considerable duplication exists in the sta-
tistics on the production and sales of petroleum crudes because some of these crude chemicals
are converted to other crude products derived from petroleum and because data on some produc-
tion and sales are reported at successive stages in the conversion processes (see table 5A%),
Notwithstanding these duplications, the statistics are sufficiently accurate to indicate trends in
the industry and to serve as a basis for general comparison. Many of the crude products for
which data are included in the statistics may be used either as fuel or as basic materials from
which to derive other chemicals, depending on prevailing economic conditions. In this report,
every effort has been made to exclude data on materials that are used as fuels. However, data
are included on toluene and xylene which are not used directly as fuel but in blending aviation
and motor-grade gasolines.

* TABLE 5A. -- Crude products from petroleum and natural gas for chemical conversion: U.S. production
o . and sales, 1961
[Listed below are the crude 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 5B in pt. III lists separately all products from
pEtroleum and natural gas for chemical conversion for which data on production or sales were reported and identi-
fies the manufacturer of each ] .

Sales
Product Production
Quantity Value Unit valuet
1,000 1,000 1,000 Per
pounds. pounds dollars pound
Grand totalem=mmmmmm e oL 28,562,694 18,513,151 644,336 $0.035
AROMATICS AND NAPHTHENES?2

Total----- B T 8,476,445 5,709,345 171,349 .030
Alkyl aromatics, distillates, and solvents---------ccoccan 1,868,992 1,556,959 16,326 .010
Benzene (1° g.nd 2°), total - -- 3,025,963 2,255,727 99,348 044
Benzene, 1 == e 2,365,911 1,984,290 89,003 .045
Benzene, 2 === -mm oo 660,052 271,437 10,345 .038
Cresylic acid, crude----emeemmom oo e 24,520 12,004 384 .032
Naphthenic acids, totalem-emmmeooamoo . 27,830 13,001 1,399 .108
Acid'No. 150-199- m—mmmccecceeeee 3,573 3,607 377 .105
Acid No. 225-249- o m ool 4,105 3,697 365 .099
ALl Obher= oo o o ool 20,152 5,697 657 .115
Toluene, all grades % totalm e e e el 1,653,109 961,327 25,973 .027
Nitration grade, I’ ---mmmeemoomooooooooo DT 1,133,531 769,807 20,889 .027
Pure commercial grade, 2 =-=-----mmcmmeoemo_ 217,562 80,820 2,218 .027
A1 other?----ooooo ——— -- 302,016 110,700 2,866 .026
Xylenes, mixed, BObALe-mmmmmomooo oo 1,796,933 838,350 25,467 .030
37 and 5% =---cememomeeeoo - e cmeceeen 909,758 401,179 12,019 .030
All other®---- e 887,175 437,171 13,448 .031
All other aromatics and naphthenes®=-e---ococoooooamo_ o 79,098 71,977 2,452 .034

See footnotes at end of table.

2 See also table 5B, pt. II, which lists these products alphabetically and identifies the manufacturers.




CRUDE PRODUCTS FROM PETROLEUM AND NATURAL GAS 5
TABLE 5A. --Crude products from petroleum and natural gas for chemical conversion: U.S, production
and sales, 1961--Continued :
Sales
Product Production
Quantity Value Unit value!
ALTPHATIC HYDROCARBONS 1,000 1,000 1,000 Per
pounds - pounds dollars pound
TOb8Lmmemmmmmmmmmmmmmmmmmmmmmmmmmsmemcmmmm—mmene 20,086,249 12,803,806 472,987 $0.037
C, hydrocarbons, total---==--=--memmmcccccommemooooomeoee 6,729,414 3,739,592 172,765 .046
Acetylene® oo oo oo oo 170,877 oo vee vee
Ethane-----ceeecemmccccccan 902,752 378,973 3,425 .009
Ethylene---c--mmmmmmommmmemmmeocmmmmmm o mmmmmemeooee 5,655,785 3,360,619 169,340 .050
C; hydrocarbons: ]
Propane------------ ; 3,156,238 2,613,987 1 31,937 .012
PrOPYLeNe=--n-mmmmm=mmmmmmmcmmemmemmemmmm—m o —m—m—— e 2,674,596 1,483,036 36,009 .024
C, hydrocarbons, total- -- 5,416,625 3,250,826 183,958 .057
1,3-Butadiene, grade for rubbers (elastomers)----------- 1,910,920 1,125,328 131,456 117
Butadiene and butylene fractions--------=c--cocecncuanux 454,254 64,825 1,727 .027
N-BUbANE === == mm o == == m == mmm e memmmmmmmmmmmemmmmmm e 971,121 561,919 6,642 .012
1-Butene----- O 21,330 7,586 457 .060
1-Butene and 2-butene mixture®--------mmmemomoomoooooo 1,318,863 1,013,370 © 32,276 .032
TSODULANE == === === mm == === == mmmmmmmmmm o m e mmmmmm oo 369,903 225,123 3,246 014
Isobutylene----c--momemom s e e e mmmem oo 300,483 203,319 6,758 .033
A1 OtherT e mmc o m oo e 69,751 49,356 1,396 .028
Cs hydrocarbons® - ammm oo oo e 98,269 71,942 2,269 .032
All other aliphatic hydrocarbons and derivatives, total--- 2,011,107 1,644,423 46,049 .028
Diisobutylene (Diisobutene) 28,689 26,233 1,756 .067
1-Dodecene (Tetrapropylene) 416,341 209,442 6,967 .033
Nonene (Tripropylene)---------=---- 164,996 105,826 3,851 .036
Polybutene® = oommm oo 105,919 82,388 5,904 .072
Hydrocarbon derivatives!®----- 12,406 9,031 2,958 .328
11 Obher e e oo oo e eeee 1,282,756 1,211,503 24,613 .020

1 Calculated from rounded figures.

2 The chemical raw materials designated as aromatics are in some cases identical with those obtained from the dis-
tillation 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 aromatic chemicals from all sources are given in table 4A.

3 Includes toluene and xylene used as solvents, as well as that which is blended in aviation and motor gasolines.

4 Includes data for 90-percent benzene, sodium cresylate, 1,4-methano-2,5-cyclopentadiene, mixed pyridines, sodium
carbolate and phenate, and miscellaneous cyclic hydrocarbons. Statistics on naphthalene from petroleum are combined
with those for coal-tar naphthalene, and are given in table 4A.

5 The total production of acetylene from &ll sources in 1961, as reported by the U.S. Bureau of the Census,
amounted to 801,293 thousand pounds (acetylene production figures converted from cubic feet to pounds as follows:
1 cu. ft. weighs 0.06897 1b. at 60° F. and 1 atmosphere pressure).

é The statistics represent principally the butene content of crude refinery gases from which butadiene is manu-

factured.

7 Includes data for 2-butene, mixed butylenes, and mixed olefins.
8 Tncludes data for isoprene, pentanes, pentenes, and Cs hydrocarbon mixtures.
9 Includes compounds having a molecular weight of 3,000 or less.
10 Tncludes data for di-tert-butyldisulfide, miscellaneous mercaptans, and aliphatic acids.
11 Includes data for methane, propane-propylene mixture, hexanes, heptanes and heptenes, octanes, eicosane, and

hydrocarbon mixtures.

The output of crude products derived from petroleum and natural gas as a group amounted
to 28, 563 million pounds in 1961, or 9.2 percent more than the 26, 147 million pounds reported
for 1960. The larger output in 1961 is accounted for chiefly by increased production of benzene,
ethylene, propane, propylene, and 1-butene and 2-butene mixtures. Sales of crude chemicals
from petroleum in 1961 were 18,513 million pounds, valued at $644 million, compared with
17, 674 million pounds, valued at $648 million, in 1960.
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The output of all aromatic and naphthenic products amounted to 8, 476 million pounds in 1961,
compared with 7,587 million pounds in 1960. Sales in 1961, which amounted to 5, 709 million
pounds, valued at $171 million, were 253 million pounds larger, and valued at $16 million more,
than those in 1960. Benzene was produced from petroleum sources in substantially greater quan-
tities in 1961 than in 1960, and production of naphthenic acids was 16.9 percent larger. The out-
put of 1°© and 2° benzene from petroleum amounted to 3,026 million pounds in 1961--33,5 percent
more than the 2,267 million pounds produced in 1960. The output of toluene in 1961 was 1, 653
million pounds--5.2 percent less than the 1, 743 million pounds produced in 1960. Production of
xylene was 1, 797 million pounds in 1961, compared with 1, 976 million pounds in 1960. These
figures include toluene and xylene used in blends in aviation and motor-grade gasolines. The out-
put of naphthenic acids amounted to 28 million pounds in 1961, compared with 24 million pounds
in 1960. Production of cresylic acid in 1961--25 million pounds--was 32.7 percent less than
in 1960.

Production of all aliphatic hydrocarbons and derivatives from petroleum and natural gas was
20, 086 million pounds in 1961, compared with 18,560 million pounds in 1960. Sales of theseprod-
ucts were 12, 803 million pounds, valued at $473 million, in 1961, compared with 12,217 million
pounds, valued at $493 million, in 1960. The statistics on production of acetylene (table 5A) in-
clude only acetylene produced from natural gas and used as a raw material in the production of
other chemicals. Total production of acetylene (principally from calcium carbide), as reported
to the U.S. Bureau of the Census, amounted to 801 million pounds in 1961, compared with 713
million pounds in 1960 (see footnote 5, table 5A, for conversion factor). Production of ethylene
was 5,656 million pounds in 1961, or 3.8 percent more than the 5, 448 million pounds produced
in 1960. The output of propane and propylene was 5, 831 million pounds in 1961--7.7 percent
more than the 5,414 million pounds produced in 1960. Production of 1, 3-butadiene, one of the
principal ingredients of S-type synthetic rubber, was 1,911 million pounds in 1961, compared
with 1,883 million pounds in 1960. The output of 1,3 -butadiene in 1961--the largest on record--
was 1.5 percent more than that in 1960.




PART II. PRODUCTION AND SALES OF INTERMEDIATES AND
FINISHED SYNTHETIC ORGANIC CHEMICALS, BY GROUPS

General

On the basis of their principal uses, the synthetic organic chemicals covered in this report
are classified either as intermediates or as finished products. Finished products, in turn, are
grouped as follows: Dyes, toners and lakes, medicinal chemicals, flavor and perfume materials,
plastics and resin materials, rubber-processing chemicals, elastomers (synthetic rubbers),
plasticizers, surface-active agents, pesticides and other organic agricultural chemicals, and
miscellaneous synthetic organic chemicals. Most of these groups are further subdivided, accord-
ing to chemical classes, into cyclic and acyclic compounds. As most of the intermediates are
used in the manufacture of finished products, aggregate figures that cover both intermediates
and finished products necessarily include much duplication.

Total production of synthetic organic chemicals (intermediates and finished products com-
bined) in 1961 was 56, 183 million pounds, or 4.1 percent more than the output of 53, 952 million
pounds reported for 1960 (see table 6). Sales of synthetic organic chemicals in 1961 amounted to
31,012 million pounds, valued at $7, 147 million, compared with 28, 760 million pounds, valued
at $6, 662 million in 1960. Production of all cyclic products (intermediates and finished products
combined) in 1961 totaled 18, 679 million pounds, or 4.8 percent more than the 17,818 million
pounds produced in 1960. The output of acyclic organic chemicals in 1961 amounted to 37,504

million pounds--3. 8 percent more than the 36, 134 million pounds reported for 1960.

TABLE 6. --Synthetic organic chemicals: Summary of U.S. production and sales of inteymediates and finished
products, average 1950-54, annual 1960 and 1961

[ Production and sales in thousands of pounds; sales value in thousands of dollars]

Increase, or

decrease (-)

. Average
Chemical 1960 1961
1950-54 1961 over 1961 over
1950-54 1960
Organic chemicals, cyclic and acyclic,
grand total: . Percent Percent
Production----==c=cmmmmmmcmm e 26,708,705| 53,952,190 56,183,265 110.4 4.1
e e e e R PP R 14,490,020 | 28,760,172 31,012,471 114.0 7.8
Sales value-=—---=cmmomccemme e 3,692,368 6,662,095 7,147,440 93.6 7.3
Cyclic, total: :
Production -—- ———- 8,727,657 17,817,908 18,679,248 114.0 4.8
Sales------ - 5,552,600 | 10,734,631 11,183,127 101.4 4.2
Sales valu@=--=----c-c-ocoomoomen 1,914,275 3,236,796 3,304,167 72.6 2.1
Acyclic, total:
Production--- -— 17,981,048 | 36,134,282 | 37,504,017 108.6 3.8
SaleS = m e e e e 8,937,420 | 18,025,541 19,829,344 121.9 10.0
Sales value--- 1,778,093 3,425,299 3,843,273 116.1 12.2
1. Intermediates, Cyclic
Production -- -——- 4,281,640 9,602,147 10,275,933 140.0 7.0
Salesmmmmmmmmmmmm e oo 1,699,407 3,964,213 4,103,457 141.5 3.5
Sales value 305,623 622,414 620,542 103.0 -.3
2. Dyes, Cyclic
Production------ -— 167,359 155,896 166,550 -.5 6.8
Sales -— ———— 157,224 147,738 158,351 .7 7.2
Sales value--------- 173,198 192,107 213,078 23.0 10.9
3. Toners and Lakes, Cyclic

Production-------- —— 43,501 40,238 35,062 -19.4 -12.9
881lEeS=mmmmmmmmm e e ———— 38,197 32,687 29,472 -22.8 -9.8
Sales Valu@--m=-emmmecmmmm e 53,144 64,264 66,322 24.8 3.2
7
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TABLE 6. --Synthetic ovganic chemicals: Summary of U.S. production and sales of intermediates and finished
products, average 1950-54, annual 1960 and 1961--Continued

[ Production and sales in thousands of pounds; sales value in thousands of dollars ]

Increase, or decrease (-)
s Average
Chemical 1960 1961
1950-54 1961 over 1961 over
1950-54 1960
4. Medicinal Chemicals
Cyelic: Percent Percent
Production: 51,761 76,519 80,973 56 .4 5.8
Sales 41,915 55,042 61,322 46.3 11.4
Sales value 398,867 521,486 540,592 35.5 3.7
Acyclic: :
Production: 12,670 37,299 36,576 188.7 -1.9
Sales- 10, 294 32,897 31,168 202.8 -5.3
Sales value - 26,091 35,445 36,169 38.6 2.0
5. Flavor and Perfume Materials
Cyclic:
Production 18,689 33,027 36,746 96.6 11.3
Sales 15,936 25,781 28,581 79.3 - 10.9
Sales value--- : 22,854 37,393 40,148 75.7 7.4
Acyclic:
Production: - 12,312 22,261 26,815 117.8 20.5
Sales : 11,881 21,280 26,109 119.8 22.7
Sales value 19,556 22,710 27,684 41.6 21.9
6. Plastics and Resin Materials
Cyeclic:
Production: 1,450,115 2,716,09% | 2,828,509 95.1 4.1
Sales - 1,194,058 2,227,866 | 2,348,926 96.7 5.4
Sales value 323,776 627,516 633,59 - 95.7 1.0
Acyeclic: :
Production 1,055,800 3,426,555 | 3,881,141 267.6 13.3
Sales : —— 968,602 3,118,928 3,640,420 275.8 16.7
Sales value - 416,943 1,025,272 | 1,077,285 158.4 5.1
7. Rubber-Processing Chenlical s
Cyclic: N i
Production 110,695 170,465 173,698 56.9 1.9
Sales 82,154 130,155 134,888 | 64.2 3.6
Sales value 43,607 84,563 89,188 104.5 5.5°
Acyclic:
Production: 20,301 29,294 31,396 54.7 7.2
Sales 16,734 22,381 20,780 2%.2 -7.2
Sales value ‘ 12,064 16,475 15,161 25.7 -8.0.
8. Elastomers (Synthetic Rubbers)
Cyclie:
Production: ] 1,228,997 2,283,190 2,117,859 72.3 ~7.2
Sales 1,243,149 1,949,089 | 1,911,649 53.8 -1.9
Sales  value: - 288,960 469,258 461,666 59.8 -1.6
Acyclic: .
Production: i 461,334 669,200 688,672 49.3 2.9
Sales 451,966 601,618 653,189 44 .5 8.6
Sales value-- 177,098 229,163 254,934 44.0 11.2
9. Plasticizers
Cyclic:
Production : 206,042 44b T4t | 473,581 129.8 6.5
Sales 159,831 384,094 405,835 153.9 5.7
Sales value - 54,381 103,308 106,119 95.1 2.7
Acyelic: o )
Production: 71,021 157,391 156,134 119.8 -.8
Sales-- 56,523 116,188 130,233 130.4 12.1
Sales value----- 23,557 45,296 48,495 105.9 7.1




GENERAL 9

TABLE 6. --Synthetic organic chemicals: Summary of U.S. production and sales of intermediates and finished
products, average 1950-54, annual 1960 and 1961 --Continued

[ Production and sales in thousands of pounds; sales value in thousands of dollars]

. Increase, or decrease (-)
. Average
Chemical 1950-54 1960 1961
1961 over 1961 over
1950-54 1960
10. Surface-Active Agents
Cyclic: Percent Percent
Production: : 510,747 977,197 1,149,519 125.1 17.6
Sales - 418,230 927,300 1,085,581 159.6 17.1
Sales value: 76,622 146,960 149,301 94.9 1.6
Acyelic:
Production 300,822 555,030 579,786 92.7 4.5
Sales--- ——— 262,223 472,120 497,868 89.9 5.5
Sales value-----—=cmmmmmmmeec e e ——————— 65,955 131,186 142,290 115.7 8.5
11. Pesticides and Other
Organic Agricultural Chemicals
Cyclic:
Production-~-- 336,457 525,485 571,683 69.9 8.8
© Sales 277,501 455,377 484,182 74.5 6.3
Sales value 103,029 202,870 237,586 130.6 17.1
Acyeclic:
Production 52,022 122,310 128,016 146.1 4.7
Sales 45,721 115,020 127,735 179.4 11.1
Sales value 17,79% 58,919 65,369 267 .4 10.9
12. Miscellaneous
Cyclic:
Production: 321,654 792,906 769,135 139.1 -3.0
Sales 224,998 435,289 430,883 91.5 -1.0
Sales value —— 70,214 164,657 146,031 108.0 -11.3
Acyeclic: '
Production 15,994,766 | 31,114,942 31,975,481 99.9 2.8
Sales - 7,113,476 | 13,525,109 14,701,842 106.7 8.7
Sales value~-- 1,019,035 1,860,833 2,175,886 113.5 16.9

The following tabulation shows, by chemical groups, the number of companies that reported
production in 1961 of one or more of the chemicals included in the groups listed in table 6:

Chemi Number . ) Ilm;ber
emical grov comzinies Chemical group companie
Intermediates --------=--=----==-----soc-oocssososooooooo 179 Rubber-processing chemicals =-=------==-=========""°- 33
Dyes =========----s-csmsssoosssosoooosoommossoomeooeos 52 Elastomers (synthetic rubbers) - =====-=============="-==- 23
Toners and lakes -=-====--=-===--=--=-cm=-==-coccoosoomos 42 Plasticizers --=-=-=-====-c-=--=sm-s=ce-c-ccsssocooos 54
Medicinal chemicals —=-=-=-=---==-=-m-=-=--co---=omonc 115 Surface-active agents ===-==-=-=---==-===-=-ssso-oons 161
Flavor and perfume materials -------=-==-=-=--=-===-"""""" 51 Pesticides and other organic agricultural chemicals -==--= 81
Plastics and resin materials ---=-=-==-=-=-==--=----c===-=c 280 Miscellaneous chemicals =====-====c====c==zcc-co-o-= 299

658234 O - 62 - 2
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Cyclic Intermediates

Cyclic intermediates are synthetic organic chemicals derived principally from coal-tar
crudes produced by destructive distillation (pyrolysis) of coal and from petroleum and natural
gas. Most cyclic intermediates are used in the manufacture of more advanced synthetic organic
chemicals and finished products, such as dyes, medicinal chemicals, elastomers (synthetic rub-
bers), 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 it
may be packaged and sold as a moth repellent or as a deodorant. In general, the way in which
the greater part of the output of a given chemical is consumed determines its use classification
in this report. Table 7TA! gives statistics on production and sales of cyclic intermediates in 1961,
Individual statistics given in the table represent more than 80 percent of the total quantity of in-
termediates produced. Since many of the intermediates included in the statistics represent suc-
cessive steps in production, the totals necessarily include considerable duplication. In 1961 about
two-fifths of the total output of cyclic intermediates was sold; the rest was consumed chiefly by
the producing plants in the manufacture of more advanced intermediates and finished products.

Total production of cyclic intermediates in 1961--10, 276 million pounds - -was the largest on
record, and was 10.7 percent larger than the output of 9, 602 million pounds reported for 1960.
The larger output of cyclic intermediates in 1961 was attributable to increased demand by a num -
ber of industries that consume large quantities of intermediates, particularly those industries
that produce dyes and plasticizers. Sales of cyclic intermediates in 1961 amounted to 4, 103 mil-
lion pounds, valued at $621 million, compared with 3, 964 million pounds, valued at $622 million,
in 1960. In terms of quantity, sales of cyclic intermediates in 1961 were 3.5 percent larger than
those in 1960 and, in terms of value, 0.3 percent smaller.

TABLE TA.--Cyclic intermediates: U.S. production and sales, 1961

[Listed below are all cyclic intermediates for which any reported data on productien 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 7B in pt. III lists alphabetically all cyclic intermediates for which data on production or sales
were reported and identifies the manufacturer of each. Appendix B lists alphabetically all the impecrtant common
names of cyclic intermediates usually encountered in the trade and gives the corresponding standard (Chemical Abstracts)
name under which data are presented in tables 74 and 7B]

Sales
Chemical Production
. Unit
Quantity Value valuel
1,000 1,000 1, 000 Per
pounds pounds dollars pound

POt E == m e o e e 10,275,933 | 4,103,457 620, 542 $0.15
Acetanilide, teCh-=-c-ocmmmo oo e 2,252 1,849 559 .30
4/ -Mminoacetanilide (Acetyl-p-phenylenediamine) 336 125 194 1.55
5-Amino-2-(p-aminoanilino)benzenesulfonic acide=----=-=nn 12 vee ves cee
2-(p-Aminoanilinc)-5-nitrobenzenesulfonic acid--------- 75 cee cee oo
1-Aminoanthraquinone and salte=-e-emm oo oo m oo e 1,479 e P ces
2-Aminoanthragquinone and salt 573 cee oo con
6-Amino-3,4’ -azodi (benzenesulfonic 8¢id)=m=m=-mmeoeemeccccccmcccnaao 78 v ces ves
1-Amino-4-benzamidoanthraquinone-=---=---cccaaaaoo 43 ees cee e
6-(p-Aminobenzamido) -1-naphthol-3-sulfonic acid 20 ‘e ves cee
1- Amino-4-bromo-2-anthraquinonesulfonic acid and sodium salt-------- 219 88 350 3.98
2-Amino-1-bromo-3-chloroanthraquinone---=-=-=ceccecmcooooo_o_ 27 e .o et
1- Amino-2-bromo-4-hydroxyanthraguinone=---=--eceoemocm oo cocoaan 69 “ee cee ces
1-Amino-5-chloroanthraquinone 104 oo cee ces
2-Amino-3-chloroanthraguinone 40 cee oo cee
0-(3-Amino-4-chlorobenzoyl)benzoic acid-------- 68 e eee e
6-Amino-4-chloro-1l-phenol-2-sulfonic acid 33 e aes cee
2-Imino-5-chloro-p-toluenesulfonic acid [SO3H=1]-cceooa 1,059 vee vee cee
6-Amino-4-chloro-m-toluenesulfonic acid [SO3H=1]------= e 177 221 1.25
1-Amino-2,4-dibromoanthraquinone--=—=-= e ceeeo oo mmmmmm 79 Ve e oo

See footnotes at end of table.

1 See also table B, pt. III, which lists these products alphabetically and identifies the manufacturerss appendix A, which shows im-
ports of intermediates and related products during 1959-61; and appendix B, which is a glossary of synonymous names of cyclic intermediates,
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TABLE 7TA.--Cyclic intermediates: U.S. production and sales, 1961-- Continued

Sales
Chemical Production
. Unit
Quantity Value valuel
1,000 1,000 1,000 Per
pounds pounds dollars pound
4’ - Amino-N-methylacetanilide-==-=m=-ommomomm oo m e 14 ves .. -
2-Amino-1,5-naphthalenedisulfonic 43 . Lo oee
3-Amino-1,5-naphthalenedisulfonic acid (Cassella acid)-- 189 ven . v
6-Amino-1,3-naphthalenedisulfonic acid (Amino I acid)--- 614 . ee e
7-Amino-1,3-naphthalenedisulfonic acid (Amino G acid)------ 574 23 24 $1.04
2-Amino-1-naphthalenesulfonic acid (Tobias acid)------------c-oc-un- 2,235 ves ves ‘e
5- Amino-1-naphthalenesulfonic acid (Laurent's acid)---------=-mcc-um 47 cee v v
5-Amino-2-naphthalenesulfonic acid (1,6-Cleve's acid)- 120 . .o e
6- Amino-2-naphthalenesulfonic acid (Broenner's acid)-- 61 . . e
8- Amino-1-naphthalenesulfonic acid (Peri acid)-------- 266 s ven ‘s
8- Amino-2-naphthalenesulfonic acid (1,7-Cleve's acid)-------------=- 220 vee v v
8- Amino-2-naphthol--=-=-e-c-eccmem oo e oo oo oo mm e oo 103 . - eee
8- Amino-1-naphthol-3,6-disulfonic acid (H acid), monosodium salt---- 2,777 ces e ves
1- Amino-2-naphthol-4-sulfonic acid (1,2,4-acid)------mcmmmmommmemaun 1,129 cee vee ves
6- Amino-1-naphthol-3-sulfonic acid (J acid), sodium salt------------ 377 cee ves cen
7- Amino-1l-naphthol-3-sulfonic acid (Gamma acid), sodium salt-------- 316 94 133 1.41
2-AMmino-5-nitrobehzenesulfonic acid [SO3H=1] ------------------------ 54 9 1l 1.22
2-Amino-4-nitrophenol-----=e-eecocccmmcom e e e oo 60 ves ‘e
2-Amino-1-phenol-4-sulfonamide-~=====---- 40 .o . ves
2-Amino-1l-phenol-4-sulfonic acid--------- 107 .e .e ‘e
p-(p-Aminophenylazo)benzenesulfonic acid ze7 e . ves
1- (m- Aminophenyl) - 5-0xo-2-pyrazoline-3-carboxylic acid--- 27 .. cee cee
4-Amino-m-toluenesulfonic acid [SOsHz1]------osc-mmmocmmmmmmamcaeaan 238 cee ves e
6-Amino-m-toluenesulfonic acid [SOsH=1]-----=--comcmoomoommeaemana 221 cee cee oo
5- Amino-2-(p-toluidino) benzenesulfonic acid-----=veeommmmocomeoaamoo 32 ven s .
2-Amino-3,5-xylenesulfonic acid [ SO3H=1]-=-mc-mmmmmmmcmomo oo 131 e ! e vee
Aniline (Aniline 0il)-==--cememmmmmcmcaaeaan 122,702 46,476 7,333 .16
Anilinomethanesulfonic acid and salt. 241 Ve e ces
8-Anilino-1l-naphthalenesulfonic acid (Phenyl peri acid) 176 e cee v
6-Anilino-1-naphthol-3-sulfonic acid (Phenyl J acid)-------- 40 vee cee ves
o-Anisidine---------cc--- - - 1,408 494 35% .73
o-Anisidinomethanesulfonic acid-------=c-c-mmomoaceo 305 e vee e
Anthranilic acid (o-Aminobenzoic acid) 500 349 377 1.08
Anthraquinone, 100%--====e-mmmmcee oo om e e —e oo oo 3,808 s cee ves
1,5-Anthraquinonedisulfonic acid--==--=-mm-mmm=oocemcooomomnmee oo 683 . voo ces
1,5(and 1,8)-Anthraquinonedisulfonic acid and salt 430 . - ..
1,8-Anthraquinonedisulfonic acid, potassium salt------- 4ty ces . ree
2,6-Anthraquinonedisulfonic acid and salt-------------- 419 ‘e ees .o
1-Anthraquinonesulfonic acid and salt------------------ 2,583 cee cen ces
N, N’-( 1,5-Anthraquinom71ene) dianthranilic acid 45 ‘e e e
Anthrarufin (1,5-Dihydroxyanthrequinone)------- 190 vee . -
Benzaldehyde, tech-----e-mcemmmmmmocmmm e e 3,025 2,765 1,143 0.41
1-Benzamido-5-chloroanthraquinone------=--coccmmmmmemnmeeaoaoo &6 cee PR P
7H-Benz [de Janthracen-7-one (Benzanthrone) 1,704 vee ces e
Benzidine hydrochloride and sulfate--====-=---- 909 ven e ve
Benzoic acid, tech-----cc-cccoccmcmmmm e $,836 4,680 975 .21
o-Benzoylbenzoic acid. 6,186 oo oo vee
[4,47~Bi-7H-benz [de] anthracen]-7,7/ -dione--------- 398 e e ...
1,4-Bis|}-anthraqninonylamino]anthraquinone 105 e e v
4,4’-Bis[diethylamino]benzophenone (Ethyl ketone base)---- 87 cee “ee vee
4,47-Bis [dimethylamino]benzophenone (Michler's ketone)---- 107 e . e .
3-Bromo-7H-benz[de] anthracen-7-one (Bromobenzanthrone)---- 242 vee e cee
o-Chloroaniline-=-e-eeccmcaccccrccc e e e e oo 215 oo cee cee
1-Chloroanthraquinone------=-cccoccmeecean 242 oo ves cee
2-Chloroanthraquinone--------cceccecamana- 573 vee e oo
o-Chlorobenzaldehyde 409 e eee e
Chlorobenzene, mono- =------------- 542,368 52,848 3,779 .07
o-(p-Chlorobenzoyl)benzoic acid------m--cocmmcmcommmmeae— 995 e . e
1-Chloro-2,4-dinitrobenzene (Dinitrochlorobenzene)----------=-----=- 6,761 e e e
6~Chlorometanilic acide=--==-meecmccccca et e 19 ven e vea
1-Chloro-2-methylanthraguinone-------=-cecmmemoocccmmccm oo cn o 232 e e e
2-Chloro-4-nitroaniline (o-Chloro-p-nitroaniline)-----m=-cmoeecocono 426 ves cee -
4~Chloro-2-nitroaniline (p-Chlorc-o-nitroeniline)---- 315 180 149 .83
1-Chloro-5-nitroanthraquinone------~-=--ccccmmmmmmmmcmanoccmmncon o 131 e cen e
1-Chloro-2-nitrobenzene (Chloro-o-nitrobenzene)=-----=---ceecem-cumn- 17,177 ves vee vee

See footnotes at end of table.
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TABLE TA.--Cyclic intermediates: U.S. production and sales, 1961 --Continued

Saleés
Chemical Production
Unit
Quantity Value valuel
1,000 1, 000 1,000 Per
pounds pounds dollars pound
1-Chloro-2(and 4)-nitrobenzene (Chloronitrobenzenes, o- and p-)----- 7,494 ces cee ces
4=~Chloro-3-nitrobenzenesulfonamide------- - 139 cee ces cee
2-Chloro-5-nitrobenzenesulfonic acid and sodium salt--=--e-=cececaec 245 ves e eoe
4-Chloro-3-nitrobenzenesulfonic acid 180 ces ces cee
4-Chloro-3-nitrobenzenesulfonyl chloride 129 .o cee Iy
o-(4-Chloro-3-nitrobenzoyl)benzoic 8Cid=mmmcmmcmccccccmcmcmmmecc——e 96 ces ves eee
2-Chloroquinizarin-----<--- —— 34 P e “ee
a~-Chlorotoluene (Benzyl chloride) - 24,159 5,492 1,135 $0.21
4-Chloro-o-toluidine [ NHp=1] and hydrochloride=~=ce-cccecccmmomocaae 116
5-Chloro-o-toluidine [NH;=l] and hydrochloride ——— 335 111 152 1.37
Cresols, total? -— ——— 60,728 58,726 11,221 .19
o- and p-Cresols 18,619 17,425 5,666 33
(m,p)~Cresol, total 27,580 25,530 3,444 .13
Fram coal tar--- - 10,758 8,550 1,232 14
From petroleum-- —— 16,822 16,980 2,212 .13
(o,m,p)-Cresol®- -- - - 14,529 15,771 2,111 .13
Cresylic acid, refined, total? - 61,251 45,194 5,213 .12
From coal tar--- - 37,893 33,531 3,952 12 .
From petroleum B et L T 23,358 11,663 1,261 .11
Cumene---- -- ———— 292,362 e cee ces
Cyanuric chloride - - 6,819 ces ces .o
Cyclohexane e 700,969 439,615 22,136 .05
Cyclohexylamine----ececcecaaaao ———— 4,146 .o P cee
1,4-Diaminoanthraquinone ——— 58 e e e
2,6-Diaminoanthraquinone--=--ce- e oo m oo oo 191 ees e e
4,8-Diaminoanthrarufin - 37 ces oo ces
2,4-Diaminobenzenesulfonic acid [ S0; H=l] -—- 96" .oe oo coe-
4,1’-Diamino-2,2'-stilbenedisulfonic acid 1,535 e e ces
2,4-Dianilino-1l-hydroxyanthraquinone 29 cee e cee
4,5’-Dibenzamido-1,1’ -iminodianthraquinone — - 147 “ee . .
1,5-Dibenzoylnaphthalene - 162 cee coe Ceee
3,9-Dibramo-7H-benz [de]anthracen-7-one 266 ees .es cer
2,5-Dichloroaniline and hydrochloride [ NHp=1] 414
1,5~-Dichloroanthraquinone - 121 e ces e
1,8-Dichloroanthraquinone---- e 169 cee eee see
o-Dichlorobenzene--- - 29,609 26,248 2,516 .10
p-Dichlorobenzene - 81,979 62,844 6,116 .10
3,3’-Dichlorobenzidine base and salts--- 1,889 cee cee .
2,5-Dichloro-4-(3-methyl-5-oxo-2-pyrazolin-l-yl)benzenesulfonic acid 214 ces .re cee
2,6-Dichloro-4-nitroaniline - 56 ces ces ces
1,4-Dichloro-2-nitrobenzene (Nitro-p-dichlorobenzene)=--=-ececcceeec 628 ees vee oo
2,5-Dichlorosulfanilic acid [SO:H=1] 55 ces cee e
Dicyclopentadiene and cyclopentadiene--- 16,877 e e ree
N,N-Diethylaniline - 1,164 888 497 .56
6,7-Dihydroxy-2-naphthalenesulfonic acid 473 414 1,104 2.67
16, 17-Dihydroxyviolanthrone (Dihydroxydibenzanthrone)==e---e-ceee--- 375 vee . .
m-Dimethoxybenzene- - - -- 246 ces cee cee
3,3/-Dimethoxybenzidine- -—- 367 343 694 2.02
N,N-Dimethylaniline - 9,078 5,618 1,410 .25
2,2’-Dimethyl-1,1” -bianthraquinone=-m=mmmemeececmcccccmmcccc e 118 ces vee cee
N, N-Dime thyl-p-nitrosoaniline. O 82 ves ces ves
4,5-Dinitrochrysazin - -—- 106 cos ces cee
2,4-Dinitrophenol, tech B 945 cee cee cee
4,4’-Dinitro-2,2’-stilbenedisulfonic acid 2,352 cee cee ces
1,5-Diphenoxyanthraquinone- 51 cee P o
1,4-Di(p-toluidino)anthraquinone —— -- 59 . ves oes
Dodecylbenzene-- - - 488,554 443,203 44,114 .10
N-Ethylaniline, refined -— - 424 202 113. 56
2-(N-Ethylanilino)ethanol - -—— ——- 37 oo eee eee
a-(N-Ethylanilino)-p~toluenesulfonic acid---- 604 ces wee cee

See footnotes at end of table.
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TABLE 7A.--Cyclic intermediates: U.S. production and sales, 1961 --Continued
Sales
Chemical Production
. Unit
Quantity Value valuet
1,000 1, 000 1, 000 Per
pounds pounds dollars pound
EthylDENZENe-==mnmmmmmmm o= o oo oo oo ooo oo mme 1,936,338 35,019 2,032 $0.06
N-Ethyl-N-phenylbenzylamin ——— B e L —— 747 ces coe cee
o-Formylbenzenesulfonic acid (o-Sulfobenzaldehyde)------------=-==== 132 vee ves .
p-Hydrazinobenzenesulfonic acid---------- --- -—-- " 140 cese . cese
3-Hydroxy-2-naphthoic acid (B.0.N.)=--mmmm-cmomoomcocmoommmmmoomoooe 3,138 . ves vee
N-(7-Hydroxy-1l-naphthyl)acetamide----====-mcmm--coccocooomomommooom- 25 ces ves ces
1,1’ -Iminobis[4-aminoanthraquinone] ----- fm———— 137 vee vee vee
6,6 ’-Iminobis [1-naphthol-3-sulfonic acid]----=---=---=---c=ommnmmm--- 14 ves vee vee
1,1’-Iminobis [4-nitroanthraquincne J-----=----- -— 120 vee ves ces
1,1’-Iminodianthraquinone (Dianthrimide)-----==-----c-cco-cmm- 111 ves eee ves
Isocyanic acid, 4-methyl-m-phenylene ester-----------=---=--=-----o- 68,405 67,791 44,780 .66
4,4 -Isopropylidenediphenol (Bisphenol A)=m-- -- - - 45,780 26,319 7,134 .27
Isoviolanthrone (Isodibenzanthrone) et 69 . . ves
Leuco-1,4-diaminoanthraquinone- --- - ———- 251 ces e cee
Leuco quinizarin (1,4,9,10-Anthratetrol --- T4 oes cee ves
Leuco tetrahydroxyanthraquinone--- P e L e T 73 ces oo cee
Metanilic acid (m-Aminobenzenesulfonic acid) -- - 900 . e -
1-Methylaminoanthraquinone--=-========e==-cccccoooommmmoommomooooomo 80 .o oo cee
4,4’ -Methylenebis [N,N-diethylaniline) -- 41 . vee ces
4,4’-Methy1enebis[N,N-dimethylaniline] (Methane base)----=========-=- 1,160 cee vee ces
2-Methyl-l-nitroanthraquinone--------- -—— 9% eee ces cee
p-(3-Methyl—ﬁ-oxo-2—pyrazolin—l—yl)benzenesulfonic acid-ecmmmmmmmeen 98 14 29 2.07
3-Methyl-1l-phenyl-2-pyrazolin-5-one (Developer Z)=----=--==-======== 274 226 401 1.77
a-Methylstyrene------c-cce-cmoomaea0a- —— 9,900 2,917 426 .15
Naphthalene, solidifying at 79° C. or above (refined flake), total-- 56,662 coe cee ces
From domestic crude naphthalene----------ce-eecmo—ccoccomocaonmonn 25,015 9,281 1,407 .15
From imported crude naphthalene--------cee--ec-ccoc-amooocomomooo- 31,647 cee res cee
1,5-Naphthalenedisulfonic acid-- e L 61 cee e ses
Naphthionic acid (4-Amino-l-naphthalenesulfonic acid)-------mccmcne= 509 e cee e
2-Naphthol-6,8-disulfonic acid (G acid) and disodium salt----------- 1,077 37 28 .76
2-Naphthol-6-sulfonic acid (Schaeffer's acid) and sodium salt------- 382 ces cees ans
1-Naphthol-8-sulfonic acid sultone (1,8-Naphthosultone)=-----c=nw=-eeu= 20 ees ves cee
Naphth[1,2]oxadiazole-5-sulfonic @eid--------mm==-mmmmomomomoooommom 651 . ees .
2-(Naphthylthio)acetic acid-- ——————e 38 ves ces ces
Nicotinonitrile (3-Cyanopyridine)---=-----cecoeeeea-- 1,799 vee ves ves
m-Nitroaniline e C L L LR L L LD LS Lt ettt 148 cee cee oo
4-Nitro-o-anisidine [ NHp=1]-----==c-c--omemommmmmmcmcnccccomm oo mm o cee 11 22 2.00
5-Nitro-o-anisidine [ NHp=1] : e et 131 . ves .
1-Nitro-2-anthraquinonecarboxylic acid--==ce-memmcoccnomemcnommmnn j 28 oo ses cee
5-Nitro-l-anthraquinonesulfonic acid-----=---=-==---c-c=cmcomocooooe 126 eee eee cee
Nitrobenzene=-==-=====-cs=-=mmm—e—memm o oeoeseoosososooons 184,558 6,686 730 .11
m-Nitrobenzenesulfonic acid- - 2,011 1,332 570 43
7(and 8)-Nitronaphth[1l,2]oxadiazole-5-sulfonic acid 497 ces eee ces
5-Nitro-o-toluenesulfonic acid [SO3H=1]-=--=--mcccmemmemmmcmaemeomae 3,89% .ee ves ves
5-Nitro-o-toluidine [ NHp=1]==m=mmemmcmcccammamammmnmane 176
2-Nitro-p-toluidine [NH2=1] 1,152 602 745 1.24
16-Nitroviolanthrone----- -- - - 48 ces cee ces
Nonylphenol ——- — - 50,939 17,242 2,743 .16
1-(7-Oxo-7H-benz[ de]anthracen-3-ylamino) anthraquinone--=----==------- 235 ves vee ses
1,1'-(7-0xo-7H-benz[de]anthracen-B,9-ylenediiminb)dianthraquinone--- 434 vee vee vee
5-0xo-1-phenyl-2-pyrazoline-3-carboxylic acid -- 73 ces vee cas
5-0xo-1-(p-sulfophenyl)-2-pyrazoline-3-carboxylic acid (Pyrazolone T) 22 cen vee ves
Phenol, t0tal2--ommmemmmm oo oo mmmmmmmm—me oo 778,989 334,135 48,174 14
Natural, total-------~--- B R e L L L L L Sty 47,678 46,913 6,509 .14
From coal tar, total- B T 35,192 34,768 4,786 14
82%-84%--- ——- Pttt 4,406 4,562 618 .14
Other ——— R e L L L Dl —-- 30,786 30,206 4,168 .14
From petroleum=-=-=m--=-ccmmcmmmmmmmmeemeemeoeooeoooeomsommoooe 12,486 . 12,145 1,723 .14
Synthetic, totale---m-mmmmmm=mmmmmmmeoooee -- - --| 731,311 287,222 41,665 J14
From cumen: - -— B e T 188,583 83,960 12,205 .15
Other synthetic------ e 542,728 203,262 29,460 .14

See footnotes at end of table.
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TABLE 7A.--Cyclic intermediates: U.S. production and sales, 1961--Continued

Sales
Chemical Production
Unit
Quantity Value valuel
1, 000 1,000 1,000 Per
pounds pounds dollars pound
1-Phenol-4-sulfonic acid---mmmmmco oo oo el 3,641 5,013 937 $0.19
p-Phenylazoaniline (p-Aminoazobenzene) and hydrochloride------------ 141 P . e
m-Phenylenediaming—------o-omomm o c el 1,408 e e e
Phthalic anhydride===--===-ccomo oo e 379,847 224,713 39,621 .18
Picolines, tOtaL® mmmm oo oo oo oo oo cee 1,603 915 .57
2-Picoline (a-Picoline)=---=-mommomm oo 2,214 548 237 43
ALl OBRET - = m = s o oo o o o e .. 1,055 678 .64
Piperidine=s-= - oo oo e e e 289 ces cos ves
Propiophenone === = oo e e e e e e e 279 oo e ves
2% PYTidine® e e oo oo e 3,176 2,899 2,239 .77
QUInaldine == — oo o e o 12 ves ces .o
QUIni Zarime - e e e e e e 1,308 “ee e ves
Salicylic acid, teCh=-mmcocmo ool ‘oo 1,968 745 .38 .
Styrene, all gradeS-—- - -m oo oo oo 1,761,584 996,001 106,369 11
Terephthalic acid, dimethyl ester--------ccommmo oo ‘e 70,151 25,387 .36
Tetrabromo-8,16-pyranthrenedione-==--==-c - oo mmm oo 38 e e vee
3,3 ’-Thiobist?ﬁ-benz [de]anthracen-7-one]--—=-mmcmmmmcmcmo e 8l . vee ves
o(and p)-Toluenesulfonic acid--=-===mcmmmm oo oo vee 1,989 300 .15
0-(p-Toluoyl)benzoic @cide===mmm-mmm oo 474 v cee s
4-(0-Tolylazo)-o-toluidine (o-Aminoazotoluene)-------=mccococemmmann 449 . . vee
«,a,0 -Trichlorotoluene (Benzotrichloride)-----ecocmoccommmocmmnoaoan 372 423 86 .20
6,6”-Ureylenebis [1-nephthol-3-sulfonic acid](J acid urea)----------- 228 cee ces cee
Violanthrone (Dibenzanthrone)-------e-mmoccmmcmo oo 285 ves vee .
Om XY LEINE = = = = = m o m o o o e 318,316 250,913 12,112 .05
T S SR 247,914 219,359 29,111 .13
All other cyclic intermediates--------=-—-cmcmmmmmmm e 1,859,057 627,758 181,471 .29

1 Unit values calculated from rounded figures.
2 Includes data for coke ovens and gas-retort ovens, reported to the Division of Bituminous Coal, U.S. Bureau of

Mines, Department of the Interior, and for tar and petroleum refineries and other producers, reported to the U.S.
Tariff Commission.

3 Includes some mixed cresols. Figures include (o,m,p)-cresol from coal tar and from petroleum.
4 Includes keryl-type benzenes.

° Includes data for coke ovens and gas-retort ovens, reported to the Division of Bituminous Coal, U.S. Bureau of
Mines, Department of the Interior, and for tar refineries and other producers, reported to the U.S. Tariff Commission.

In 1961, production of two of the largest volume intermediates exceeded 1 billion pounds each
for the sixth successive year. The output of ethylbenzene totaled 1, 936 million pounds (16.6 per-
cent more than in 1960) and that of styrene, 1,762 million pounds (1.0 percent more than in 1960).
Ethylbenzene is used almost entirely in the manufacture of styrene, which, in turn, is used al-
most entirely in the manufacture of plastics materials and synthetic rubber. The output of other
large -volume intermediates in 1961 compared with the output in 1960 as follows: Cyclohexane,
24,3 percent larger; phenol, 0.8 percent larger; phthalic anhydride, 5.3 percent smaller; and
monochlorobenzene, 10,4 percent smaller, Production of dodecylbenzene in 1961 was slightly
smaller than in 1960; that of naphthalene was 8.8 percent smaller. Production of orthoxylene,
which was first reported separately in 1959, amounted to 318 million pounds in 1961, compared
with 139 million pounds in 1960--representing an increase of 129.5 percent.

Dyes

Dyes are synthetic organic chemicals derived from cyclic intermediates. About three-
fourths of the dyes consumed in the United States are used by the textile industry to dye natural
and synthetic fibers or fabrics; the rest are used chiefly by the industries that produce organic
pigments, paper, and leather. Of the several thousand different synthetic dyes that are known,
more than two thousand are manufactured by one or more domestic producers. The large number
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of dyes results from the many different types of materials to which dyes are applied, the dif-
ferent conditions of service for which dyes are required, and the costs that a particular use can
bear. Dyes are sold as pastes, powders, lumps, and solutions; concentrations vary from 6 per-
cent to 100 percent. The concentration, form, and purity of a dye is determined largely by the
use for which.it is intended.

Table 8A° shows U.S. production and sales of dyes in 1961, total and by individual dyes,
using the new Colour Index classification and terminology which was used for the first time in
the Commission's 1958 report.

Total domestic production of dyes in 1961 amounted to 167 million pounds--6.8 percent
more than the 156 million pounds produced in 1960, but 1.7 percent less than the 170 million
pounds reported for 1959. Sales of dyes in 1961 amounted to 158 million pounds, valued at $213
million, compared with 148 million pounds, valued at $192 million, in 1960. In terms of quantity,
sales of dyes in 1961 were 7.2 percent larger than those in 1960, and in terms of value, 10.9
percent larger.

For many important individual low- and medium-priced dyes for which statistics are given
in table 8A, production was larger in 1961 than in 1960. The output of Direct Black 38 (Direct
Black EW) was 6.0 million pounds in 1961, or 7.3 percent more than the 5. 6 million
pounds produced in 1960; that of Vat Green 1 was 4.9 million pounds, or 96.6 percent

TABLE 8A.--Coal-tar dyes: U.S. production and sales, 1961

[Listed below are all coal-tar 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 8B in pt. III lists all dyes for which data on production or sales were reported and identifies
the manufacturer of each]

Sales
Dye Production

. Unit

Quantity Value valuet

1,000 1,000 1,000 Per

pounds pounds dollars pound
Grand total--------m=-mmmm—mmmcmmmmemo—mmmm——oo—oo—-e 166,550 158,351 213,078 $1.35

ACID DYES

Totalemm—mmmmmmmmmmmmmmm e e —mem—o—— o oo 15,135 14,464 27,268 1.89
Acid yellow dyes, total-----=---------c--o--oo-mooooooomoooo 1,905 1,598 3,457 2.16
Acid YelloW 3----m-memmmmomm=mcmemm——mmemesmmmme—emmmoes 31 35 121 3.46
Acid Yellow llo--mmmmmmemmmmmmcmmomommmmmmmmm o mommee 18 2% 47 1.96
A0id Yellow 17--mmmmmmm-mmommeccmmmmmmommmmo—mmmoooeooo 283 294 608 2.07
Acid Yellow 23---mmmmmmmmemmmmmce—cmmommmommmmm——mmens 234 199 439 2.21
Acid Yellow 36----cm-mmmmmmmmmmmmmmm—m—mmmmmmm oo mm = - 210 230 333 1.45
Acid Yellow 40-----=-mmmmmmcmcmcc e e e mmmmmmmo—o oo 91 73 200 2.7
Acid Yellow 42-c-==-mmmcommmmcmmo oo mmemmme oo oomeee e 15 19 36 1.89
Acid Yellow 4éb---=cmmmmmmmcmo—cccmmmmmmmm—mm oo —om oo 16 18 55 3.06
Acid Yellow 54—----=m=mmmmmmmmmmemmm e e e me oo —eee 95 66 134 2.03
Acid YelloW 73----cmmmmmmmmmmmmcmmmm——mmm—mmmm———mmmmeoee 62 146 2.35
A0id YelloW 99--mmmmmmmmmmmmmmmmmmmmcmmmmmmmmmm—eemeee 43 58 122 2.10
A1l other---—--—ce-emcmmmmmemeccm e mecemmom—o————oo———ee 869 520 1,216 2.34
Acid orange dyes, total-----=-=------c--o-ceoommoooooooooo- 12,364 2,217 2,901 1.31
Acid Orange le---------===s---mem=mmm=—mmeeoomeeoo-oo e 25 2% 35 2.29
Acid Orange 7=----===--=---------mm-m-mmmooooooo——eo---oo 875 785 644 .82
Acid Orange B-------===-===mmmmcemmmmmmmmem oo 370 331 336 1.02
Acid Orange 10--=-==--==m=---ccmcmmmm—mmmeooooooo———o—ee 280 280 365 1.30
Acid Orange 24---====m====-=-c-c=-ee-m—m—m——oooo-ooooo--- 420 427 607 1.42
Acid Orange 60--==---=-mc--=mmmmm—co-ooco-mesoso—ooosoooo cee 17 44 2.59
Acid Orange 7é=---=--------cmemmmm—m—emmeooeeo—o——mmee 42 bl 97 2.20
A1l Other=--———-cmmecmmmmmcm e e mcm e ememmmmemo—moooe oo 352 309 753 2.44
Acid red dyes, total-----------mmemmmmmmmoe-oooooomomooooo- 2,153 1,878 3,633 1.93
Acid Red leme—mccmmemmmmmmmcmom e e e e ommo oo 301 360 382 1.06
Acid Red dmmm—--mememmmmmmmemem e e mmmmm———o oo —mee 57 69 121 1.75
Acid Red Lbe—ooommmmmmmmmmemomcmmomm e mmmmmmemleoeonoo- 55 49 72 1.47

See footnotes at end of table.

S

2
See also table 8B, pt. I, which lists these products and identifies the manufacturers, and appendix A (table 24), which shows im-
ports of dyes during 1959-61.
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TABLE 8A. --Coal-tar dyes: U.S. production and sales, 1961--Continued

Sales
Dye Production .
Quantity Value Unit
value®
ACID DYES--Continued
1,000 1,000 1,000 Per
Acid red dyes--Continued pounds pounds dollars pound
Acid Red 17mmmm e oo oo oo ces 31 41 $1.32
Acid Red 18~ oo e. 110 131 144 1.10
Acid Red 26---- oo e 119 118 128 1.08
Acid Red 37emmmm oo oo oo 32 31 69 2.23
Acid Red 73-ccmom o oo ool 205 221 467 2.11
Acid Red 85--mmmmm oo oo e 60 76 124 1.63
Acid Red 87--ccmom e m oo cee 54 121 2.24
Acid Red 81 88 142 1.61
Acid Red 39 24 41 1.71
Acid Red 41 49 96 1.96
Acid Red ces 16 25 1.56
Acid Red 120 121 392 3.24
Acid Red 17 11 23 2.09
Acid Red 21 23 75 3.26
Acid Red ves 15 38 2.53
Al Ot = mm oo o oo e e 895 391 1,132 2.90
Acid violet dyes, total---eeemoco oo . 430 | 451 946 2.10
Acid Violet le-----cmmmmmaaa D et T IR 23 36 65 1.81
Acid Violet Beemeoco oo oo oo ves 133 282 2.12
Acid Violet 7e=cmocomomm oo 68 91 128 1.41
Acid Violet 12--ccmmm oo 32 31 47 1.52
Acid Violet 17-- 57 47 106 2.26
Acid Violet 43-ccccmom ool vee 12 43 3.58
ALl Other = m oo m e e e e e 250 101 275 2.72
Acid blue dyes, tot@Lle--mmmmomm e ____ 2,463 2,412 6,807 2.82
Acid Blue 7 Rt Ty 117 105 331 3.15
Acid BlUE O-mmmo oo oo oo 530 538 649 1.21
Acid Blue 22 m oo oo oo e 29 103 3.55
Acid Blue 25 == oo oo m o oo 45 51 263 5.16
Acid e 12 47 3.92
Acid 87 65 220 3.38
Acid 33 27 148 5.48
Acid 632 522 1,696 3.25
Acid BlUE 59mmmmm o oo oo s ces 17 60 3.53
Acid Blue 78— oo ceee s 20 137 6.85
Acid Blue 90---- - ves 14 147 10.50
Acid Blue 104 = - = o oo oo oo ool v 20 63 3.15
Acid Blue 158 and 158A==--mmemcmmcom oo 111 148 320 2.16
A1l Ot e e e e e e e e e 908 844 2,623 3.11
Acid green dyes, total-- - ——— - 638 607 - 1,577 2.60
Acid Green 3----- oo oo -- 120 153 189 1.24
Acid Green Gemmm oo mm oo oo o 32 23 99 4.30
Acid Green 12=e = e oo o oo 20 ces cee ‘ee
Acid Green L16==-- - oo 171 140 432 3.09
Acid Green 20=m= = oo oo ves 38 72 1.89
Acid Green 25----ccecmemmacaao e 106 101 364 3.60
Acid Green 50 B ittt T TS RN ces 46 78 1.70
All other e e e 189 106 343 3.24
Acid brown dyes, tot@le--=-=-cmmm oo 754 666 1,443 2.17
Acid Brown 14 R et T T 411 335 465 1.39
All other--- B L E LT T I 343 331 978 2.95
Acid black dyes, totale-m-ceccaacao-o - - 4,428 4,635 6,504 1.40
Acid Black lomem oo oo oo oo e 1,959 2,033 2,296 1.13
Acid Black 2é==-eeom oo 98 102 174 1.71
Acid Black 4B---mmmm e 35 37 193 5.22
Acid Black 52e==m oo oo oo e 332 cee e oo
All other-------ece-eao — - 2,004 2,463 ] 3,841 1.56

See footnotes at end of table.




DYES 7
TABLE 8A. --Coal-tar dyes: U.S. production and sales, 1961 --Continued
Sales
Dye Production
Quantity Value vg.rllt:l
S
AZOIC DYES AND COMPONENT: 1,000 1,000 1,000 per
Azoic Compositions pounds pounds dollars pound
TotAlemmmm=m-m-mmmmmmmmmmm e e e e e mm—ooo—ooooooe-ee 2,260 2,035 3,653 $1.80
Azoic Yellow le--em--mmmmme—cemcoecomemmmm oo o ocomoo oo 67 68 80 1.18
Azoic Yellow 2---=--mmmme---m—cmcmmmmmmm—moooo—o-—ommemm—oo 59 53 104 1.96
Azoic Orange 3------m=m-=mmmeo-meemmm—m—meooooooooooooooomoo 89 73 137 1.88
Azoic red dyes, total--------=emmm-—-eooo-emoooosmooooooooo 675 571 852 1.49
Azoic Red le-c-mmmcmmcmcccmmcmeom e -—— 130 118 199 1.69
Azoic Re@ 2-------mmmemmmmmmmmmememmmemmccm— oo ocosssee 82 63 106 1.68
Azoic Red 6--------=---= mmmmmmmem e 298 | = 231 288 1.25
Azoic Red 16------m--mmmecmmmmeme e mmemmce—mm——ooomsoeee o 12 13 24 1.85
A1l other-----mcmemmmmmmcmmmeemeecccemm—mmoo—ceoooo——o - 153 146 235 l.61
Azoic Violet l----mmmmmeecemccccecoommemmmmmm oo oo m oo mmee 42 33 123 3.73
Azoic blue dyes, total------=---==c-momo-coocossoo—omoomoooo 128 131 242 1.85
Azoic Blue 3=--m-mmmmmmmmmmemmeccemcmmemee—e——oooes—ee 54 50 76 1.52
A1l othere==c-cmcoemmemmmmmmce e mmce oo mmmom——oeooo—eee T 81 166 2.05
Azoic brown dyes, total-------=----=-me--—cc--ommommmooomoooo 273 234 544 2.32
Azoic Brown 9------=m--c--semeeemcmmmmcoeoooseemo———— oo 143 116 364 3.14
A11 Other---ommmmmmmmmmmmm—mmemem o mmmmmmme————oomoeooe 130 118 1180 1.53
Azoic black dyes---====--=----==m-mmmmmmooooomoooooo—moo-oo- 871 812 1,405 1.73
All other azoic compositions-=----=---------socomoomocoooomo 56 60 166 2.77
Azoic Diazo Components, Bases
(Fast Color Bases)
Tot@lem-—mmmemmmmmmmmmmmmeme e e e mmmmm————e———ooomee 686 700 1,092 1.56
Azoic Diazo Component 4, base--------=---==-----===--o--co-o- 38 ces ces ces
Azoic Diazo Component 9, base-=--=----=----=--com—-ooooooooo 33 ces cee e
Azoic Diazo Component 12, base---=---==-=-c----c--eomoo—ooooo 59 57 64 1.12
Azoic Diazo Component 13, base------- --- 191 210 239 1.14
Azoic Diazo Component 28, base----=-======-----c---c==s——=-o ces 58 139 2.40
Azoic Diazo Component 32, base ———- -—- 163 139 222 1.60
Azoic Diazo Component 48, base-- 43 49 99 2.02
All other azoic diazo components, bases------------c--==c--- 159 187 329 1.76
Azoic Diazo Components, Salts
(Fast Color Salts)
Total -- ——-- 1,776 1,709 1,987 1.16
Azoic Diazo Component ‘1, salt- — - 9 10 13 1.30
Azoic Diazo Component 3, salt--- -- -- 368 346 262 .76
Azoic Diazo Component 5, salt-- - 53 53 66 1.25
Azoic Diazo Component 6, salt ” 29 25 27 1.08
Azoic Diazo Component 8, salt - b 40 39 .98
Azoic Diazo Component 9, salt 131 132 90 .68
Azoic Diazo Component 11, salt 31 55 1.77
Azoic Diazo Component 12, salt- 103 29 113 1.14
Azoic Diazo Component 13, salt 350 372 274 74
Azoic Diazo. Component 20, salt- -- 19 19 58 3.05
Azoic Diazo Component 28, salt - 203 194 215 1.11
Azoic Diazo Component 36, salt- 133 136 246 1.81
Azoic Diazo Camponent 42, salt 10 7 20 2.86
Azoic Diazo Component 48, salt 70 61 84 1.38
Azoic Diazo Component 49, salt 65 53 159 3.00
A11 other azoic diazo components, salts 189 131 266 2.03

See footnotes at end of table.
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TABLE 8A. --Coal-tar dyes: U.S. production and sales, 1961--Continued

Sales
Dye Production
. Unit
Quantity Value valuel
AZOIC DYES AND COMPONENTS--Continued

Azoic Coupling Components 1, 000 1, 000 1,000 Per

(Naphthol AS and derivatives) pounds pounds dollars pound
TotaLm = m = e e e e e o 2,316 2,216 4,306 $1.94

Azoic Coupling Component 2 375 cee cee ves
Azoic Coupling Component 3 12 16 47 2.94
Azoic Coupling Component 4 7 11 18 1.64
Azoic Coupling Component 68 65 182 2.80
Azoic Coupling Component 437 480 880 1.83
Azoic Coupling Component 80 87 266 3.06
Azoic Coupling Component 30 35 131 3.74
Azoic Coupling Component 129 106 202 1.91
Azoic Coupling Component 163 136 256 1.88
Azoic Coupling Component 530 486 596 1.23
Azoic Coupling Component 4 24 6.00
Azoic Coupling Component 71 50 100 2.00
Azoic Coupling Component 64 42 93 2.21
Azoic Coupling Component een 19 53 2.79
Azoic Coupling Component 51 41 97 2.37
Azoic Coupling Component 33 34 134 3.94
All other azoic coupling components=-----e-ceccmmoommmoooaoo 266 604 1,227 2.03

BASIC DYES
TOt@ L = e m = e e e e e L 7,396 6,372 14,824 2.33
Basic YellOW 2-mmmmomom oo oo oo ee 635 549 1,211 2.21
Basic orange dyes, total-- 760 736 1,181 1.60
Basic Orange 1 130 144 153 1.06
Basic Orange 2 492 441 488 1.11
All other------c-ccccmccmoaa --- 138 151 540 3.58
Basic Red 2em--mmmm oo m oo e oo m 153 158 461 2.92
Basic Violet 1 B 1,148 812 1,094 1.35
Basic Violet 3- B b ettt T SR 986 943 1,812 1.92
Basic Violet 4-------- B 70 66 197 2.98
Basic blue dyes, total etttk T R, 962 733 2,288 3.12
Basic Blue 1-- e et e T 22 22 87 3.95
Basic Blue 7 -- R 140 103 368 3.57
Basic Blue 9------- e L E e R S, 432 274 620 2.26
Basic Blue 26-- --- - 58 62 189 3.05
All other----------- e ittt T - 310 272 1,024 3.76
Basic Green l----=-e-cooecooaaooo B ittt 75 70 248 3.54
Basic Green 4----- BT e T L P 414 413 1,139 2.76
Basic Brown 1 -- B 244 222 | 300 1.35
Basic Brown 4 - e 489 569 711 1.25
A1l other basic dyes--r-—--cc-coocee S 1,460 1,101 4,182 3.80
DIRECT DYES

T 22,818 23,404 35,144 1.50
Direct yellow dyes, total 4,075 4,015 7,612 1.90
Direct Yellow 4 320 333 683 2.05
Direct Yellow 5 e 89 406 4.56
Direct Yellow 6--- 801 827 1,311 1.59
Direct Yellow 8--- e 22 71 3.23
Direct Yellow 1l 558 566 691 1.22
Direct Yellow 12 337 303 723 2.39

See footnotes at end of table.
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TABLE 8A.--Coal-tar dyes: U.S. production and sales, 1961--Continued

Sales
Dye Production

Unit

Quantity Value value®

DIRECT DYES--Continued 1,000 1,000 1,000 Per

pounds pounds dollars pound

Direct yellow dyes--Continued

Direct Yellow 26 7 17 $2.43
Direct Yellow 28 223 2le 432 2.00
Direct Yellow 29--- 65 68 95 1.40
Direct Yellow 44--- 407 366 645 1.76
Direct Yellow 50--- 188 199 364 1.83
A1l OLhEer-m-memmmmmmmmm——mmmmmmmm———mmmmmmm——m—=o—m—-——= 1,176 1,019 2,174 2.13
Direct orange dyes, total-------=----------c-momoonmoooooooo 1,548 1,477 3,622 2.45
Direct Orange 1 19 13 38 2.92
Direct Orange 123 95 140 1.47
Direct Orange 139 148 172 1.1é
Direct Orange 19 27 5¢ 2.19
Direct Orange eee 51 108 2.12
Direct Orange 104 94 217 2.31
Direct Orange 47 48 127 2.65
Direct Orange 62 56 126 2.25
Direct Orange 147 152 370 2.43
Direct Orange 101 93 308 3.31
Direct Orange 51 58 175 3.02
Direct Orange 158 136 382 2.81
All Other-e---mmececmccmcmmmmm——— o e o—esoose———e——sooooos 578 506 1,400 2.77
Direct red dyes, total 2,466 2,488 5,417 2.18
Direct 75 102 T 163 1.60
Direct 386 362 588 1.62
Direct 11 16 24 1.50
Direct 36 59 98 1.66
Direct 12 18 37 2.06
Direct 211 217 490 2.26
Direct 153 146 307 2.10
Direct 51 54 151 2.80
Direct 140 140 177 1.26
Direct 14 15 55 3.67
Direct 65 66 161 2.4
Direct 28 26 78 3.00
Direct 23 26 92 3.54
Direct 232 213 465 2.18
Direct 247 229 473 2.07
Direct 194 163 435 2.67
Direct 9% 91 151 1.66
Direct cee 19 43 2.26
Direct 8 21 104 4.95
Direct ces 8 20 2.50
Direct e 4 14 3.50
Direct 11 17 54 3.18
Direct 10 7 33 4.71
All other 465 469 1,204 2.57
Direct violet dyes, total-----=-==-------c-coomomomooooooooo 190 177 529 2.99
Direct Violet l--=---mmcecccmmmmommmm e ccmcommmmmm o s mm e 11 13 26 2.00
Direct Violet 9--- T4 66 165 2.50
Direct Violet 1l4-- ces 12 19 1.58
Direct Violet 22-- e 7 12 1.71
A1l Other------ecmmemmmmcec e ccemmmme——coo-s=o——ee 105 79 307 3.89
Direct blue dyes, total 4,088 4,305 6,161 1.43
Direct Blue 204 210 473 2.25
Direct Blue 1,423 1,587 1,402 .88
Direct Blue 359 345 199 .58
Direct Blue 45 52 104 2.00
Direct Blue 86 84 73 .87
Direct Blue e 38 40 1.05
Direct Blue 14 18 by 2.44
Direct Blue e 22 33 1.50

See footnotes at end of table.
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TABLE 8A. --Coal-tar dyes: U.S. production and sales, 1 961--Cpntinued

Sales
Dye Production
. Unit
Quantity Value valuel
DIRECT DYES--Continued
1,000 1, 000 1,000 Per

Direct blue dyes--Continued pounds pounds dollars pound
Direct Blue 25------mecmocoecan --- -—- 17 30 78 $2.60
Direct Blue 26---- -—- - ses 4 6 1.50
Direct Blue 67-------commmmmmeeee o ——-- vee 16 72 4.50
Direct Blue 71---- ——— 45 | 56 ’ 151 2.70
Direct Blue 76-=-=mm oo oo e o 127 118 149 1.26
Direct Blue 78 --—- ——— - 42 56 159 | 2.84
Direct Blue 80---==-eu-- . 178 192 302 1.57
Direct Blue 86=--=- oo .. 553 520 922 1.77
Direct Blue 98----mceauooeo -—-- 117 118 205 1.74
Direct Blue 120 and 120A------- - ——— 37 72 156 2.17
Direct Blue 126------cmmmm e 58 80 202 2.52
Direct Blue 151--ccoom oo o cee 20 27 1.35
ALl Ot e e e e e e 783 667 1,364 2.04
Direct green dyes, total---=me===mmommmm ool 786 805 1,553 1.93
Direct Green 1 142 117 129 1.10
Direct Green 6 356 434 511 1.18
Direct Green 38 see 9 36 4,00
All other---eccccmmmmm o : 288 245 877 3.58
Direct brown dyes, total---~---eeeee- ——- 1,400 1,552 2,201 1.42
Direct Brown 1 and 1A -—- ———- 291 333 344 1.03
Direct Brown 2e-—-cocmmm oo eeel 180 171 260 1.52
Direct Brown 6---------- --- -- 28 39 42 1.08
Direct Brown 31- P 90 91 243 2.67
Direct Brown 74=----ececcmmmmceeano 43 45 69 1.53
Direct Brown 95 - —-- —— 351 426 306 .72
Direct Brown 1ll----cemmo oo 70 79 | 277 3.51
Direct Brown 154---coecmmm e 135 145 207 1.43
ALl Obher e oo e el 212 223 453 2.03
Direct black dyes, total--- - -- 8,265 8,585 8,049 .94
Direct Black 4-- B 219 243 226 .93
Direct Black 9--- -—- -—- - 68 86 119 1.38
Direct Black 22----ccmmeaneae --- -- 430 410 364 .89
Direct Black 37-=--- T ces 8 11 1.38
Direct Black 38 - R ettt L 5,963 6,231 4,979 .80
Direct Black 5lee-co oo oo oo 80 2 219 ) 2.67
Direct Black 71--- B et LT TR, e 3 6 2.00
Direct Black 78- -— 65 86 170 1.98
Direct Black 80-----=c=mmmmmm oo e 837 868 922 1.06
All ObNer = e e e e e e 603 568 1,033 1.82

DISPERSE DYES

Total. -— - 7,970 7,183 17,354 2.42
Disperse yellow dyes, total-------cac-- ———- -- 1,197 1,061 2,595 2.45
Disperse Yellow 3----meme oo oo e 391 375 788 2.10
Disperse Yellow Se--occc oo oo oo 58 29 108 3.72
Disperse Yellow 33----eemcccanan -- 101 106 169 1.59
Disperse Yellow 37 ——— -—— - 106 82 161 1.96
All other---ceccmmcocceaao B --- -— 541 469 1,369 2.92
Disperse orange dyes, total--- 551 512 944 1.84
Disperse Orange 3 - -—- ——— 82 68 114 1.68
Disperse Orange 5---------- R ettt 54 55 118 2.15
Disperse Orange 17---- -- B 177 148 lel 1.09
All other - ——— - 238 241 551 2.29
Disperse red dyes, total -- 1,141 1,057 3,002 2.84
Disperse Re@ l-=-c-eee--- -- 137 141 217 1.54
Disperse Red 5 --- R 34 T 42 49 1.17
Disperse Red 13=--oc oo m oo ool 19 17 23 1.35

See footnotes at end of table.
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TABLE 8A.--Coal-tar dyes: U.S. production and sales, 1961--Continued
Sales
Dye Production
. Unit
Quantity Value value!
DISPERSE DYES--Continued 1,000 1,000 1, 000 Per
pounds pounds dollars pound
Disperse red dyes--Continued
Disperse Red 15----m-c--mmocmcoosommemmmmmmmeoeoo oo oo vee 92 254 $2.76
Disperse Red 17--------=-m=--mmecmcmooomooooocoooonooon o T 85 96 1.13
A1l other---- -- ; mmemmm— e 877 680 2,363 3.48
Disperse violet dyes, total-- ———— B e LT 292 259 762 2.94
Disperse Violet 1-- ———- B e L L 40 25 93 3.72
Disperse Violet 4--=---m-mecemococcocor oo 30 39 146 3.7
All other----------ceccmemmmmccmmmc e e e m e 222 195 523 2.68
Disperse blue dyes, total----- ———- 3,075 2,746 8,084 2.9
Disperse Blue l--------semmmmmmmmooonoooooooo 305 283 1,020 3.60
Disperse Blue 3--------cmemmommmmmcmme—coeooeooooocom e 881 816 1,352 1.66
Disperse Blue 7-----=-s-eme-me-coo--cmmosemmm oo ome oo 231 190 L 1,177 6.19
All other--- B et L L P PR L L L L LDt b 1,658 1,457 4,535 3.11
Disperse Black 1 B e DD L 219 251 338 1.35
Disperse Black 9------mmmmmmmmmmmm oo oo oo oeo oo 1,122 1,043 1,039 1.00
All other disperse dyes-----e=--=--m=—ce-cocc-coocsomoomooo- 373 254 590 2.32
FIBER-REACTIVE DYES
Fiber-reactive dyes, total-----=--c-emmccmmmmococccmooonooon 1,197 993 4,172 4.20
FLUORESCENT BRIGHTENING AGENTS
TOt@Lemmmmmmmmmmmm=mmmm—mmemcme—mmmmmmmmmeme—m—— oo 9,756 9,114 20,772 2.28
Fluorescent Brightening Agent 68------=-----cmooececomcocnm- 72 68 79 11.68
All other fluorescent brightening agents-------------2--c-wo 9,684 9,046 19,978 2.21
FOOD, DRUG, AND COSMETIC COLORS
Total-====mm==c----ccmmmem—mmmemmm——meco-oocseemaee 2,525 2,270 9,514 4.19
Food, Drug, and Cosmetic Dyes
Total-- -- e e e 2,254 2,020 8,418 4.17
FD&C Blue No. 1 e L L P L L L LRt 48 45 557 12.38
FD&C Red NO. 2---=mmemmcmcocec o mmmcccmmccmm o oo s o m e 623 576 1,879 3.26
FD&C Red No. 3---memmmememccccccmcmmmmmemmccmme oo e 43 38 610 16.05
FD&C Red No. 4---cccccemcmcommanomm -- -- 400 305 1,536 5.04
FD&C Yellow No. 5-- B -—-- -—-- 595 554 1,855 3.35
FD&C Yellow No. 6 B e L L L LD LD LD 513 466 1,531 3.29
All other food, drug, and cosmetic dyes----------==--------- 32 36 450 12.50
Drug and Cosmetic and External Drug
and Cosmetic Dyes

Totale—-mmm=mmmmmmmmmcemmmmm———m oo B e L L E LR L 271 250 1,096 4.38
D&C Orange NO. 4==------cc-eeemoommoccccocoom oo mmmome cee 8 40 5.00
D&C Red NO. 7====mmemeccomcecomcceeememmmmooo—mmeoooo oo 8 8 28 3.50
D&C Red NO. 19-cemccmcmcmmcccecccmmmmmmccmmcmmce oo mm oo 19 16 71 bbb
D& Red NO. 2lem-mmecommmccocmcmmemmmoc o emccccem o oo oooom o 44 155 3.52
D&C Red No. 36 B e e e L L Lt e 12 12 41 3.42
D&C Yellow NO. 5=-=-mecmececcmmcmmmemcmm oo e e o oo oo om e vee 19 47 2.47

A1l other diug and cosmetic and external drug and cosmetic
dyes~-----====c== - e T L PP e L 232 143 714 4.99

See footnotes at end of table.
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TABLE 8A. --Coal-tar dyes: U.S. production and sales, 1961--Continued

Sales
Dye Production

Unit

Quantity Value valuel

MORDANT DYES . 1,000 1,000 1,000 Per

pounds pounds | dollars pound
TObaL = o e e e 3,864 4,096 5,291 $1.29
Mordant yellow dyes, tot@le-=-ecommmmo oo 172 ) 203 306 1.51
Mordant Yellow le=-=e-ccoomcmm el 41 41 52 1.27
Mordant Yellow 5-----cmcmmmmm oo .. 9 23 2.56
Mordant Yellow 8---c-e oo e 10 16 1.60
Mordant Yellow 10-==—=m e oo “ee 16 15 9%
Mordant Yellow 16 B e e T T oo 10 17 1.70
All Other e m e m e e e e e e e e el 131 117 - 183 1.56
Mordant orange dyes, tot@l----eemccmmcomm ool 62 77 137 1.78
Mordant Orange 1- B et 35 27 43 1.59
All other=c o e e 27 50 9 1.88
Mordant Red B-=-e-omm ool 11 12 36 3.00
Mordant Red === eomm oo oo o 41 47 97 2.06
Mordant blue dyes, total--=-ccmmmmmmomome e 103 102 273 2.68
Mordant BLUE le=mm-mmom oo ommm oo oo 3% Z2 139 3.31
Mordant Blue 9-----c-een-- ——— 63 47 93 1.98
All other----- -- --- -—- -—- 6 13 41 3.15
Mordant brown dyes, total-------c---- --- -—- 213 258 573 2.22
Mordant Brown l-=-e-ee oo oo e 25 57 127 2.23
Mordant Brown 33=-- s oo oo oo oo oo e cee 35 64 1.83
Mordant Brown 40- -—- B it S -- 7 14 38 2.71
All other=--me oo o e 181 152 344 2.26
Mordant black dyes, total —— 3,210 3,327 3,637 1.09
Mordant Black l-=-=-c---- Bt ces 14 20 1.43
Mordant Black ll----ceccenooo - 1,964 2,231 2,130 .95
Mordant Black 13----c-ccmmmmm e 96 78 218 2.79
Mordant Black 17-=---ccmocomm e ——— 878 697 708 1.02
Mordant Black 38=-e-cm oo ool 25 24 89 3.71
All other----- -——— -—- 247 283 472 1.67
All other mordant dyes------cocece-ano - ——— 52 70 232 3.31

SOLVENT DYES
Total-=--ccecccmean -- --- 6,477 5,550 9,210 1.66
Solvent yellow dyes, total---=----e-- e 1,200 792 1,497 1.'89
Solvent Yellow 2-------- e ettt e 22 30 48 1.60
Solvent Yellow 3----cmm oo m oo ces 43 70 1.63
Solvent Yellow Lée—e e oo oo 911 531 648 1.22
Solvent Yellow 47==—=coccommm oo 50 39 178 4.56
All Other=m e oo m e e e e e 217 149 553 3.71
Solvent orange dyes, total B e 252 235 553 2.35
Solvent Orange 3=------cmcmm e 18 13 31 2.38
Solvent Orange 7=------—cemm ool 103 104 170 1.63
All other--- B e L LT T PR, 131 118 352 2.98
Solvent red dyes, tot@l-----c-mceaaa- B - 957 752 1,693 2.25
Solvent Red 24--cccmemccanao el T S 581 368 666 1.81
Solvent Red 26------- e B i 234 239 435 1.82
Solvent Red 49=- e oo oo oo e 27 22 139 6.32
All other=-em e e o 115 123 453 3.68
Solvent Violet 8---cccommm oo 258 226 363 1.61
See footnotes at end of table.
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TABLE 8A.--Coal-tar dyes: U.S. production and sales, 1961--Continued
Sales
Dye Production
Unit
Quantity Value valuel
SOLVENT DYES--Continued 1,000 1,000 1,000 Per
pounds pounds dollars pound
Solvent blue dyes, total---====-m---=---=e-mmmmmmoeomoooooo- 412 412 1,907 $4.63
Solvent Blue 4---~--mmmcmmmmmcmeecemmemmem—m oo 66 cee see cee
Solvent Blue 38---m-mmc-mmcommmmmmmmmmmm—eomeo S 137 156 763 4.89
211 OtheT---eeecmmcmmmmm=mmm——em—mmmmmmmmmmm—————-—oso—- 209 256 1,144 4,47
Solvent green dyes, total--------==-----------coooo----—o-oo 73 68 318 4.68
Solvent Green l--- B e T T 11 12 34 2.83
Solvent Green 3----------m-me-cmcemmmemmo—eceooooos——o—=-- A 38 204 5.37
All Other=ece—coecocccemmmemmm—cemcmmmmeme—mom—oooooo———ee 18 18 80 [ARA
All other solvent dyes-==-----==---=--=-==-m--o-ooomoooooo-oo- 3,325 3,065 2,879 .94
SULFUR DYES
Tot8l---——cmemccmmmmmmmmemec e mmmm—emm—m——eoo—se—— oo 34,055 32,362 8,673 .27
Solubilized Sulfur Yellow 2- - et e LT 18 10 5 .50
SULFUT Red lem--mecmmmmmm—me—m—emcmocmm——m—mmemomm— oo 12 10 .83
Sulfur Red 6------occmmmmmmmemc s ee e mmm—mom——ooooeem o 54 41 76 1.85
SULfur Blue 7-----c-mmmmemmmmmmcemcm e eemmmm—m———oo oo mo—ee 186 180 165 .92
Sulfur Blue 15 - - -- - 10 16 34 2.12
SULFUr GIeEn 2----=mmmmmm--=-ee-mc=scmmmmm—m=—o—mme o omes—ee 18 43 2.39
SULfUT Brown 10-----c-mmemmmmmemec—cccmc-mmmmm—m—m——mm—eomoe 73 61 78 1.28
SULFUr BlACK lec--cccmmmmmmmcme—mceco—mmmmmmmmmm—eo—o—oooo 1,540 1,575 569 .36
All other sulfur dyes---------====-m=--e-ceccco===——-coo-ooo 32,174 30,449 7,693 .25
VAT DYES
Totalem—=-—cscemmemmmmmeccemcceeemmmmmemo—o-coo-——ee 48,187 45,802 49,386 1.08
Vat yellow dyes, total------==--c-mmcmcooe-c-eommoomooooooo 3,962 3,553 5,152 1.45
Vat Yellow 2, 8-1/2% -=====-----ces=-e=mmmmoo—oooooooooo- 2,223 2,013 2,125 1.06
Vat Yellow 4, 12-1/2%----cm-m-=c--mcmmmemmmommoooooooooon 904 840 1,014 1.21
Solubilized Vat Yellow 4, 37-1/2% ——-- 8 6 40 6.67
All other------cecccmwcoma-- B e L L Lt ———— 827 694 1,973 2.84
Vat orange dyes, total------=-==-----=----eocmoooomooooooooo 2,572 2,123 5,404 2.55
Vat Orange 1, 20%--------- B e e L L L S 480 402 1,199 2.98
Solubilized Vat Orange 1, 26%-----=-==-c-==cc-c-cc—coon-oo 11 10 70 7.00
Vat Orange 2, 12%--------==mm==m====-—=—co—-omm—m——oooo- 465 378 892 2.36
Vat Orange 3, 13-1/2%----=---c-=c-=s=--mo--ooos-ooos—mmooe 123 276 2.24
Vat Orange 4, 6%-=-=---------s-=memmme——ooc-oo—-m--o-ooooo 65 47 149 3.17
Vat Orange 5, 1l0%---------=----===-=om--cooooooom-—moo--oo 241 214 325 1.52
Solubilized Vat Orange 5, 30%-~--===-===--c--c======--=-= 4 cee cee cee
Vat Orange 9, 12%--------==---====e=----—ccoosoooo——o---oo 238 111 298 2.68
Vat Orange 15, 10%-----======cm=---c-===---coooooocoo—o== 546 522 1,127 2.16
A1l othere---ceemecccmcccccccmeemcme e o oo cmeo oo oo m 522 316 1,068 3.38
Vat Red 1, 13gr---------c----smmmmemmo——ooocsse—oo-eooooooooo 486 380 668 1.76
Vat Red 13, 11%----c--mem-emmeoooomcoosomomomooooooomom oo 88 96 293 3.05
Vat Red 15, 10%===-=-mmcmmccmemmmmmmmooocooo—mommomme oo 173 163 .94
Vat Violet 1, 11% =----=--=-m-me-mmmmemccoooooccosoooooooooo 504 442 1,000 2.26
Vat Violet 2, 20% ==-==-=---c-mcmmmmmmmmcooom—oooo—ooooeoeo 122 86 211 2.45
Vat Violet 9, 12% ===--m-mmcmcemmemmmmme—oomem oo me—mmme e 154 113 431 3.81
Vat Violet 13, 6-1/4%ccceccocmccmomcmmmmmmommmom oo oo oo i 695 552 1,334 2.42
Vat Violet 17, 12-1/2% —-c-oommmmmmmmmemmccoommo oo oo oo eee 103 53 180 3.40
Vat Blue 1, 20%-emmmmmcmmmmemmmmmmemmmmmmm oo oo e 6,481 1,671 .26
Vat Blue 4, 10%-mmemmocmmmccomeemmmmmmmmmmeme oo —m o oooe 337 119 196 1.65
Vat Blue 5, 16% —c-ccmcmmmmmmmommmmmeom—mmmmmmeemoo oo oo 366 359 336 .94
Vat Blue 6, 8-1/3% ccmmmmmoomommcmo oo mmmmmmmoom oo oo 2,390 2,422 2,868 1.18
Solubilized Vat Blue 6, 17-1/2%ace-cooocomommmmmmooooomeo o 2% . .
Vat Blue 14, 8-1/3% ccocmmmmmmmmcomommmcmc oo ommmomemm oo 260 223 274 1.23
Vat Blue 18, 13 & ocecocmmmmmmmoommmcemmmmmmmmemeoooome e 745 704 1,221 1.73
See footnotes at end of table.
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TABLE 8A. --Coal-tar dyes: U.S. production and sales, 1961--Continued

Sales
Dye Production Unit
}Qu.e.ntity Value valuel
VAT DYES--Continued 1,000 1,000 1,000 Per
pounds pounds dollars pound
Vat Blue 20, 14%--- --- B et L R 499 662 984 $1.49
Vat Green 1, 6f=—==c-comom oo ool 4,899 4,978 3,547 .71
Solubilized Vat Green 1, 12-1/2% 40 vee “ee .
Vat Green 3, 10%=----commmm oo 2,729 2,395 1,753 .73
Solubilized Vat Green 3, 26%- —— 10 10 62 6.20
Vat Green 8, 8-1/2%-=-=cmcccocccmcaoaans 2,167 1,203 . 1,204 1.00
Vat Green 9, 12-1/2%--cmcoomom oo —-- 812 743 690 .93
Vat brown dyes, total---- B ittt 3,912 3,802 6,807 1.79
Vat Brown 1, 11 =--ceocom oo 1,007 893 1,513 1.69
Vat Brown 3, 11%----- --- -—— 1,264 1,249 1,932 1.55
Vat Brown 5, 13%----cmcmmom oo 293 292 430 1.47
Vat Brown 20, 10-1/2%-=-ccamcommmomm oo ccccmecmem 73 131 288 2.20
All other--ceeemmcmacaaooo - 1,275 1,237 2,644 2.14
Vat black dyes, total------- B 7,513 7,047 8,134 1.15
Solubilized Vat Black 1, 27-1/2% --==-cccommmcommmmmccaee .. 6 39 6.50
Vat Black 25, 12-1/2%===mmmmomom oo oo oo 3,447 2,984 2,758 .92
Vat Black 27, 12-1/2%----- ——— 920 869 1,176 1.35
A1l other---m-eooeomcoocaoo oo ——- 3,146 3,188 4,161 1.31
All other vat dyes-------- - - 12,798 7,083 4,803 .66
All other dyesZ----- - -— 132 8L 432 5.33

1 Calculated from rounded figures.
2 Includes oxidation bases, ingrain dyes, and miscellaneous dyes.

more than the 2.5 million pounds reported for 1960, Other important dyes whose output was sub-
stantially larger in 1961 than in 1960 were Vat Green 8 (65. 2 percent); Disperse Blue 3

(65. 3 percent); Disperse Black 9 (47.8 percent); Mordant Black 17 (46. 6 percent); Vat Black 25
(36.1 p(;rcent); Vat Yellow 2 (33.6 percent); Acid Black 1 (22.0 percent); and Basic Violet 1(15.8
percent).

On the other hand, the output of a few important dyes was smaller in 1961 than in 1960. Pro-
duction of Direct Blue 2 in 1961 was 1.4 million pounds--25,5 percent less than the 1.9 million
pounds reported for 1960. The output of Vat Orange 15 was 26.9 percent smaller in 1961 than in
1960; that of Vat Black 27 was 22. 1 percent smaller; that of Vat Brown 3 was 8.4 percent
smaller; and that of Vat Green 3 was 5.8 percent smaller.

Table 9 summarizes production and sales of dyes in 1961, by class of application. Four
classes of dyes accounted for 72.2 percent of the total output of dyes in 1961, Vat dyes accounted
for 28.9 percent of the total; sulfur dyes, for 20.5 percent; direct dyes, for 13.7 percent; and

acid dyes, for 9.1 percent. In 1961 the output of three of the four major classes was larger than

that in 1960. Production of sulfur dyes was 9.8 percent larger; acid dyes, 5.8 percent larger;
and vat dyes,

3.5 percent larger. Production of direct dyes was 1.1 percent smaller in 1961
than in 1960.

The output of two classes of dyes increased substantially in 1961. The production of fluo-
rescent brightening agents was 9.8 million pounds in 1961, or 30 percent more than the output
of 7.5 million pounds in 1960. Production of fiber-reactive dyes was 1.2 million pounds in 1961,
or 311 percent more than the 291, 000 pounds in 1960, Of the remaining classes, the output of
disperse dyes was 21.7 percent larger in 1961 than in 1960; basic dyes, 9.6 percent larger;
food, drug, and cosmetic dyes, 4.5 percent larger; and the azoic dyes and components, 1.8
percent larger. The output of mordant dyes, on the other hand, was 2.8 percent smaller in 1961
than in 1960. There was no significant change in the output of solvent dyes.

Table 10 shows production and sales of dyes in 1961 by chemical class. In 1961 four chemi-
cal classes of dyes accounted for more than 75 percent of all the dyes produced: Azo dyes
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TABLE 8. --Coal-tar dyes: U.S. production and sales, by class of application, 1961
Sales
Class of application Production Unit
Quantity Value 1
value
1, 000 1,000 1,000 Per
pounds pounds dollars pound
Total-=mmmmmmmmm oo e e 166,550 158,351 213,078 $1.35
Acid-mmmmmm e me e e 15,135 14,464 27,268 1.89
Azoic dyes and components:
Azoic compositions-----=-c-ommmmmmm e 2,260 2,035 3,653 1.80
Azoic diazo components, bases (Fast color bases)-- 686 700 1,092 1.56
Azoic diazo components, salts (Fast color salts)---------------- 1,776 1,709 1,987 1.16
2,316 2,216 4,306 1.9
7,396 6,372 14,824 2.33
22,818 23,404 35,144 1.50
Disperse 7,970 7,183 17,354 2.42
Fiber-reactive-------cmommmmm oo --- 1,197 993 4,172 4.20
Fluorescent brightening agents------c---memcommmmmccccc e 9,756 9,114 20,772 2.28
Food, drug, and cosmetic colors---- - 2,525 2,270 9,514 4.19
3,864 4,096 5,291 1.29
6,477 5,550 9,210 1.66
34,055 32,362 8,673 .27
48,187 45,802 49,386 1.08
132 81 432 5.33
1 Calculated from rounded figures.
2 Includes oxidation bases, ingrain dyes, and miscellaneous dyes. Statistics for these groups of dyes may mnot be
published separately because publication would disclose information received in confidence.
TABLE 10. --Coal-tar dyes: U.S. production and sales, by chemical class, 1961
Sales
Chemical class Production Uit
Quantity Value valuel
1, 000 1,000 1,000 Per
pounds pounds dollars pound
TOtAL-moemmm o m e e e e e e 166,550 158,351 213,078 $1.35
Acridine--~--=-c-mcmcmmmccce e 33 40 102 2.55
Aminoketone=--=e==mmmmmmmm oo 69 47 280 5.96
Anthraquinone------ —— 38,937 35,144 60,291 1.72
AZ0, total-——mmmmmm e m e o e oo 44,929 44,549 T ,426 1.67
Monoazo--- --- - —————————— 14,445 13,945 26,837 1.92
Disazo----=-====-cmmoo --- -- -- 13,498 13,556 22,608 1.67
Trisazo 9,332 9,928 10,509 1.06
Polyazo 1,207 1,147 2,049 1.79
Not specified------==-=m= - - 6,447 5,973 12,423 2.08
AZOiC—m == e e e 7,038 6,660 11,038 1.66
Indigoid --- -——- 6,792 8,074 4,46l .55
Ketone imine---==-omcmcammc e e 649 561 1,246 2.22
Nitrom=-=c-cmmcmmm e e -——- 484 438 905 2.07
0X8ZINEm==mmmmmm oo e e e oo 80 53 183 3.45
Phthalocyanine-- - 834 798 2,091 2.62
Quinoline----- 153 174 733 4.21
Stilbene------=-c-mmemmmmmm e 9,766 9,181 19,851 2.16
Sulfur<----- 34,055 32,362 8,673 .27
Thiazine---- 432 275 623 2.27
Thiazole=---=-==--cccccmmmmmaomm 349 373 800 2.14
Triarylmethane 5,327 4,524 10,736 2.37
Xanthene------ 1,279 584 2,785 4.77
A11 other? 15,344 14,514 13,851 .95

1 Calculated from rounded figures.
2 Does not include vat sulfur dyes.

3 Includes azine, coumarin, hydroxyketone, methine, nitroso, vat sulfur, and miscellaneous dyes. Statistics for
these groups of dyes may not be published separately because publication wouid disclose information received in

confidence.

658234 O - 62 - 3
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accounted for 27.0 percent of the total; anthraquinone dyes, for 23.4 percent; sulfur dyes (not
including vat sulfur dyes), for 20.4 percent; and stilbene dyes, for 5.9 percent. The output of
each of these four classes was larger in 1961 than in 1960; that of anthraquinone dyes was 14.9
percent larger; that of stilbene dyes, 13.3 percent larger; that of sulfur dyes, 9.8 percent
larger; and that of azo dyes, 2.5 percent larger. Production of all but three of the remaining
important chemical classes--the indigoid dyes, thiazole dyes, and nitro dyes--was larger in
1961 than in 1960. The output of phthalocyanine dyes was 71.3 percent larger in 1961 than in
1960; thiazine dyes, 60.6 percent larger; triarylmethane dyes, 11.7 percent larger; and
xanthene dyes, 5.2 percent larger. In terms of value of sales, the most important classes of
dyes in 1961 were the azo dyes ($74.4 million), the anthraquinone dyes ($60. 3 million), the
stilbene dyes ($19.9 million), and the azoic dyes ($11.0 million).

Toners and Lakes

As the terms are used in this report, toners and lakes are synthetic organic pigments.
They are used in paints and related products, in printing inks, and in plastics and resin ma-
terials.

Statistics on production and sales of all lakes and toners in 1961 are given in table 11A.°
Statistics on sales of a few selected pigments by commercial forms (dry full-strength form,
dry extended form, dry dispersions, aqueous dispersions, and flushed colors) are given in
table 12. Individual lakes and toners are identified in this report by the names used in the sec-
ond edition of the Colour Indez rather than by their common names.%

Separate data were not collected for production and sales of extended toners in 1961. In-
stead, data were collected for production and sales of all toners, full-strength and extended, in
terms of full-strength toner content. Because of this change, caution should be used in com-
paring data for 1961 with those for earlier years. Production of toners for 1961 should be com-
pared with the total quantity of production of full-strength toners plus the toner content of pro-
duction of extended toners for earlier years. Quantity of sales of toners for 1961 should be
compared with the total quantity of sales of full-strength toners plus the estimated toner content’
of sales of extended toners for earlier years. Value data are not strictly comparable, since
values of toners for 1961 exclude the value of any extenders, as well as any additional process-
ing and packaging costs of the dry extended form over the dry full-strength form. Values of
toners for 1961 should, therefore, be somewhat smaller than those reported for previous years.
It is believed however, that any differences in value are relatively small, both in the overall
totals and in the totals for individual toners, so that comparison should be valid in most in-
stances.

Total production of lakes and toners in 1961, including toner content of extended toners,
was 35. 1 million pounds--3.2 percent less than the 36.2 million pounds produced in 1960 and
7.2 percent less than the 37.8 million pounds produced in 1959. Total sales of lakes and toners
in 1961, including toner content of extended toners, amounted to 29.5 million pounds, valued at
$66.3 million, compared with an estimated 28.8 million pounds, valued at $64.3 million, in
1960, and an estimated 28.9 million pounds, valued at $65.6 million, in 1959. In terms of quan-
tity, sales of lakes and toners in 1961 were 2.2 percent larger than in 1960, and 1.9 percent
larger than in 1959; in terms of value, sales in 1961 were 3.2 percent larger than in 1960, and
1.0 percent larger than in 1959.

Production of toners in 1961 amounted to 31.4 million pounds--2.0 percent less than the
32.0 million pounds reported for 1960. Sales in 1961 were 26.4 million pounds, valued at $63.2
million, compared with an estimated 25.7 million pounds, valued at $60.8 million, in 1960.
Sales in 1961 were thus 2.6 percent larger than in 1960, in terms of quantity, and 4.0 percent
larger, in terms of value. Production of red toners in 1961 amounted to 15.8 million pounds, or
50.5 percent of the total output of toners. The individual toners produced in the largest quantities
in 1961 were Pigment Red 49, barium toner, 3.1 million pounds; Pigment Blue 15, alpha form,
2.6 million pounds; Pigment Yellow 12, 2.5 million pounds; Pigment Green 7, 2.3 million
pounds; and Pigment Red 3, 2.1 million pounds.

3 See also table 11B, pt. III, which lists these products alphabetically and identifies the manufacturers, and table 24 in appendix A,
which shows imports of lakes and toners during the years 1959-61.
4 See appendix C, which lists the common names of all the pigments mentioned in this report.
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Production of lakes totaled 3.7 million pounds in 1961, or 12.3 percent less than the 4.2
million reported for 1960. Sales of lakes in 1961 amounted to 3.1 million pounds, valued at $3.1
million, compared with sales in 1960 of 3.1 million pounds, valued at $3.5 million. Sales inl961
were thus approximately the same as those in 1960, in terms of quantity, but 11.2 percent
smaller, in terms of value. Pigment Blue 24, with an output of 1.9 million pounds, was the lake
produced in largest quantity in 1961.

Table 12 gives data on sales by commercial forms for each of 16 selected pigments or groups
of pigments. Pigment Yellow 12, Pigment Red 90, Pigment Blue 19, and Pigment Blue 24 were
sold principally in flushed form. The remaining 12 pigments or groups of pigments for whichdata
are shown were sold principally in dry full-strength form.

TABLE 11A.--Toners and lakes: U.S. production and sales, 1961

[ Listed below are all toners and lakes 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 11B in pt. III lists all toners and lakes for which data on production or sales were reported and
identifies the manufacturer of each]

Sales
Product Production
. Unit
Quantity Value valuel
1,000 1,000 1,000 Per
pounds pounds dollars pound
Grand t0tal--mmmomo oo oo 35,062 29,472 66,322 $2.25
TONERS
ey U B 31,366 26,355 63,223 2.40
Yellow toners, total---=m-m=mmmmmmomomm oo 4,736 3,288 8,040 2.45
Hansa yellows, total----------ecocmcommmocooemmo oo e me 943 661 1,720 2.60
Pigment Yellow 1, C.I. 11 680------vecmomcmmmmommoooooan 601 433 983 2.27
Pigment Yellow 3, C.I. 11 710-==-mec-=co-mmoommmooomaome 120 77 193 2.51
Other Hansa yellowS----------=c--sememmmmcmco——-comoomn- 222 151 544 3.60
Benzidine yellows:

Pigment Yellow 12, C.I. 21 090-===-m=mm=moommmmmmoooooae 2,541 1,674 3,620 2.16
Pigment Yellow 13, C.I. 21 100-m==-==m=-mmm-==commomomee 70 32 99 3.09
Pigment Yellow 14, C.I. 21 095----mmmmmmmmmmomoommoooaee 945 739 1,855 2.51
Pigment Yellow 17, C.I. 21 105---==-==-mmmomcmoooooomno- 168 151 507 3.36
A1l other-=--====--momm e mmeo oo oo 69 31 239 7.71
Orange toners, total---------ememmommccoocoococoooooomo oo 616 539 1,849 3.43
Pigment Orange 5, C.I. 12 075-m--=mmmmmmmmmomommoommoooonn 154 147 234 1.59
Pigment Orange 13, C.I. 21 110----==--=-==mm=ocommmooommme 83 76 243 3.20
Pigment Orange 16, C.I. 21 160-------====-====smmocoomnmmn 123 110 324 2.95
A1l other----c=memmemmcmc e e oo m e 256 206 1,048 5.09
Red toners, totale------mcmmcecemmcm o e e oo oo oo mem o 15,835 13,409 25,330 1.89
Naphthol reds, tOtale----m=mmmm=mmmmmmmmom oo oo oommmmee 636 %63 1,694 3.66
Pigment Red 2, C.I. 12 310------=-mmmmmomemmoo- e 50 38 98 2.58
Pigment Red 5, C.I. 12 490-------=-mmmmmmoomomomomoooman 91 37 193 5.22
Pigment Red 13, C.I. 12 395---mmmmmmmmmomcomocmcom oo 6 6 21 3.50
Pigment Red 17, C.I. 12 390-------mmmmmomomoocommomommme 72 62 190 3.06
Pigment Red 18, C.I. 12 350-----m-mmmmmmmmcommmcmoommooe 10 10 34 3.40
Pigment Red 22, C.I. 12 315---mmmmmmmcmmmcmcmomommeo oo 123 119 350 2.9
Pigment Red 23, C.I. 12 355----==c=--o-mmmmommmmomoooooo 108 9% 355 3.78
Other naphthol reds------------e-ceccmmmcc—coom-oommomoo- 176 97 453 4 .67
Pigment Red 1, C.I. 12 070, dark-----=-------------==--=--= 238 213 269 1.26
Pigment Red 1, C.I. 12 070, light--------=-c-----coomommon 390 346 427 1.23
Pigment Red 3, C.I. 12 120----m-mmm-smmmsmmommcomomommmeae 2,071 1,424 2,326 1.63
Pigment Red 4, C.I. 12 085-----cm==mmm-mocoooomommommmomme 303 279 383 1.37
Pigment Red 38, C.I. 21 120---==-mm======m===oocomomnmmmee 107 89 400 4.49
Pigment Red 48, C.I. 15 865-~---=---==-----commmoommmooooe 1,844 1,715 3,208 1.87

Pigment Red 49, C.I. 15 630:
Barium tOner------=-c-=mmemmmmmmmm e —e—oeoooo 3,077 2,806 2,787 .99
Calcium toner----semmmemcmmcc e cc e e memmomomooo oo 1,317 1,250 1,274 1.02
Sodium salt--=------mmmmmmmmm e e mmc e o mmmm——eo oo 321 327 335 1.02
Pigment Red 52, C.I. 15 860 614 573 833 1.45
Pigment Red 53, C.I. 15 585; barium toner----------------- 1,585 1,323 1,664 1.26

See footnotes at end of table.
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TABLE 11A .--Toners and lakes:. U.S. production and sales,r 1961--Continued

Sales
Product Production
Unit
Quantity Value valuel
TONERS--Continued 1, 000 1,000 1,000 Per
pounds pounds dollars pound
Red toners--Continued
Pigment Red 54, C.I. 14 830, calcium toner-----cceemeoccmen e 63 145 $2.30
Pigment Red 57, C.I. 15 850, calcium tONEr=---==-cmocacmmn 681 660 1,004 1.52
Pigment Red 63, C.I. 15 880---- —— 40 36 70 1.94
Pigment Red 81, C.I. 45 160, PMA-=--m=mmmemeecoccccmcmcmne 121 124 731 5.90
Pigment .Red 81, C.I. 45 160, PTA---: 123 103 662 6.43
Pigment Red 90, C.I. 45 380-c-mcmecaa- - - 1,126 585 1,065 1.82
All other B 1,241 1,030 6,053 5.88
Violet toners, total--=--ecceaao_. e ———— 1,062 985 3,332 3.38
Pigment Violet 1, C.I. 45 170, PMA: T 64 61 181 2.97
Pigment Violet 1, C.I. 45 170, PTA- -- 67 60 322 5.37
Pigment Violet 3, C.I. 42 535, fugitive-----eceemceco—ccoon 415 400 - 580 1.45
Pigment Violet 3, C.I. 42 535, PMA--- 318 278 856 3.08
Pigment Violet 3, C.I. 42 535, PTA------m=mcmecocccmcoccan 35 39 166 4.26
All other--- —— - 163 - 147 1,227 8.35
Blue toners, totale--e-memmmme . 6,193 5,484 16,515 - 3.01
Pigment Blue 1, C.I. 42 595, PMA---- 147 150 761 5.07
Pigment Blue 1, C.I. 42 595, PTA--—=—==mmmmcoccccocacceoee 32 31 177 5.71
Pigment Blue 2, C.I. 44 045, fugitive, PMA, and PTA-----on 7 7 18 2.57
Pigment Blue 9, C.I. 42 025, PTA==rmmmmemccoc oo cmm e e 11 11 72 6.55
Pigment Blue 14, C.I. 42 600, PMA--—-=--mmmmmoeccccccmon 51 54 411 7.61
" Pigment Blue 14, C.I. 42 600, PTA--c--mccmmmomoem- 11 109 9.91
Pigment Blue 15, C.I. 74 160, alpha fOrm--=--=-ccococoema- 2,609 2,162 6,199 2.87
Pigment Blue 15, C.I. 74 160, beta fOrMe-=-=-mm-cccmccccan 1,319 1,192 3,658 3.07
Pigment Blue 19, C.I. 42 750A~--—mmmmmoocomcocmccmmccme 1,753 1,683 4,082 2.43
Pigment Blue 25, C.I. 21 180---~--m—mmmcmmocccccccceecmn 48 cee ces . .
A1l OtheT - m m o e m m et 216 183 1,028 5.62
Green toners:
Pigment Green 1, C.I. 10 8 by 5.50
Pigment Green 1, C.I. 7 7 26 3.71
Pigment Green 2, C.I. 54 49 245 5.00
Pigment Green 2, C.I. 42 040 and 49 005, PTA---=--=memmem-s 44 51 337 6.61
Pigment Green 4, C.I. 42 000, fugitive, and PMA~-—-=cemeen 11 10 32 3.20
Pigment Green 4, C.I. 42 000, PTA~---mcmccemmecocccmcccenn 5 5 32 6.40
Pigment Green 7, C.I. 74 260==--moom oo eeoceceeo 2,316 2,126 6,416 3.02
Pigment Green 8, C.I. 10 006-- - _— 255 204 286 1.40
Brown toners, total----ceomem oo 73 47 156 3.32
Pigment Brown 3, C.I. 21 010, fugitive, and PMA=----=e---n 4 4 12 3.00
All other---cemcmcmmme L S -- 69 43 144 3.35
All other toners2?--- e e T 149 143 583 4.08
LAKES
Lot m e e e e e e eemeees 3,696 3,117 3,099 .99
Yellow lakeS==---=mcmmmmmea --- -—- 169 169 233 1.38
Orange laKeS-——= o= mm e eeee 431 419 165 .39
Red lakes:
Pigment Red 60, C.I. 16 105---~mcmeea- -—- - 171 143 220 1.54
Pigment Red 83, C.I. 58 000=m==mmcimomm oo 69 64 218 3.41
(Acid red 26), C.I. 16 150--==cmmmmmcmmccccccmmcemomeee 575 578 255 Sl
Violet lakes, tot@l--=-=mmmm oo _l_C 129 116 297 2.56
Pigment Violet 5, C.I. 58 055-—-mm=mommcmmmmmommocemoeeo 122 111 285 2.57
ALl O e o o e e e 7 5 12 2.40
Blue lakes: Pigment Blue 24, C.I. 42 090-=cm=mmmcmcmeoacccan 1,922 1,426 1,409 .99
Black lakes: (Natural black 3), C.I. 75 29Llemmmme-cecemocaam- 95 89 82 .92
A1l other lakes®—m-mmmmmmm e 135 113 220 1.95

1 Calculated from rounded figures.
2 Includes all black toners and all other green “toners.

3 Includes all green lakes, all other blue lakes, and all other red lakes.
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TABLE 12. --U.S. sales of selected dry full-strength colors, dry extended colors,

dry dispersions, aqueous dispersions, and flushed colors 1961

Sales
Selected pigments by commercial forms

' P § Unit

Quantity Value value?

1,000 1,000 Per

) ‘ pounds dollars pound
Pigment Yellow 12, C.I. 21 090, tot@l--=-=mmcommm e 1,674 3,953 $2.35
Dry.fu}l-strength toner----------- 2 : 687 1,377 2.00
Dry’ extended toner and dry dispersions?® 50 179 3.58
Aqueous dispersions®-=e--co-omm oo mceocmmeo 7 15 2.14
Flushed COlOor--=-mmmom oo o e e e e e e e 930 2,382 2.56

Pigment Yellow 13, C.I. 21 100; Pigment Yellow 14, C.I. 21 095; and

Pigment Yellow 17, C.I. 21 105; total 922 2,507 2.72
Dry full-strength toner----------cecccoaeono 663 1,798 2.7L
Dry -extended toner and dry dispersions? : 41 131 3.20
Aqueous dispersions%--- -- ; 140 366 2.61
Flushed COlOr====scmom oo o e e e e e i ——— 78 212 2.72
Pigment Red 3, C.I. 12 120, total-------cmccmamaano Bt 1,424 2,376 1.67
Dry full-strength toner and dry extended toner3--4 -------------------- 1,009 1,630 1.62
Aqueous diSpersions®---—e-mm oo oo m - 46 o7 2.11
Flushed color-- - B et el 369 649 1.76
Pigment Red 48, C.I. 15 865, t0t@l--mmmmemmm oo oo 1,715 3,377 1.97
Dry full-strength toner, dry extended toner, and dry dispersions®----- 1,647 3,236 1.96
Agueous disperslons and flushed cOlor-—==-m-cmmmm e 68 141 2.07
Pigment Red 49, C.I. 15 630, barium toner, total------meicemmmccmmeeeeo 2,806 2,781 .99
Dry full-strength tomer------—m- oo oo e 1,905 1,866 .98
Dry extended toner, dry dispersions, and agueous dispersions® %------- 27 33 1.22
Flushed cOlOr-=-=--w-ccmmmmc e B i LT 874 882 . 1.01
Pigment Red 49, C.I. 15 630, calcium toner, total 1,250 1,327 1.06
Dry full-strength toner and dry dispersions®-------cecoeucee 1,078 1,102 1.02
Agueous dispersions* and flushed color?=--=-ommmcmmmcmcm oo 172 225 1.31
Pigment Red 49, C.I. 15 630, sodium toner, total----=-e—cemcoocommmaan o 327 347 1.06
Dry i‘ull-streng'bh B 243 250 1.03
Aqueous dispersions* and flushed color? 84 97 1.15
Pigment Red 53, C.I. 15 585, barium toner, total-----m=memmocmmmomaeaan 1,323 1,718 1.30
Dry full-strength toner, dry extended toner, and dry dispersions’----- S35 1,173 1.25
Flushed COlOr====——mom o oo e e e e e e 388 545 1.40
Pigment Red 90, C.I. 45 380, L 585 1,094 1.87
Dry full—strength toner and dry extenuea toner” 77 133 1.73
Agueous disper51ons and flushed €0lor?a-momocomoom oo 508 961 1.89
Pigment Violet 3, C.I. 42 535, fugitive, totel------ccomomccaomcmmenaao 400 623 1.56
Dry full-strength toner and dry extended toner? 269 400 1.49
Aqueous dispersions* and flushed COLOI?=-m-mmmmmmm oo cmm oo 131 223 1.70
Pigment Viclet 3, C.I. 42 535, permanent (PMA and PTA), total---me-e-eam 317 1,068 3.37
Dry full-strength toner 197 641 3.25
Dry extended toner--------- e ————— 16 107 6.69
Dry dispersions and aqueous dispersions® 4----- 11 33 3.00
Flushed COLOr====—mmmmm o oo e e e e e e 93 287 3.09
Pigment Blue 15, C.I. 74 160, alpha form, total----cmcmeecmmmcccamoaaoo 2,162 6,565 3.04
Dry full-strength toner 1,312 3,690 2.81
Dry extended toner and dry dispersions®----ce-o-omcoomcmmommmmmoaoo 309 1,287 4,17
AQUEOUs diSPersions® = om o s oo oo oo 385 1,11C 2.88
Flushed COlor-==--—m o m o mm e oo e e e e e e 156 478 3.06
Pigment Blue 15, C.I. 74 160, beta form, total--e---ecececmmmammcaooo 1,192 3,673 3.08
Dry full-strength toner, dry extended toner, and dry dispersions®----- 755 2,425 3.21
Aqueous’ dispersions® and flushed color®--—--eoooocmcmommmomomooooooo 437 1,248 2.86
Pigment Blue 19, C.I. 42 7504, t0tal~-cocmmmmmmc oo 1,683 4,209 2.50
Dry full-strength toner and dry extended tomer’—-----ceecmcoccmmacoaan 143 361 2.52
Aqueous dispersions® and flushed COlOTZ-----—emomaoommcocmmmoomoooo 1,540 3,848 2.50

See footnotes at end of teable.
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Sales
Selected pigments by commercial forms

Unit

Quantity?! Value value?

1,000 1,000 Per

pounds dollars pound
1,426 1,769 $1.24
186 176 .95
1,240 1,593 1.28
Pigment Green 7, C.I. 74 260, total 2,126 7,156 3.37
Dry full-strength toner-------------- 1,29 3,893 3.01
Dry extended toner and dry dispersions®--------cooocommcmmmcooooooo 506 2,179 4.31
AQueous diSPersions® - om oo mm oo oo en 282 94, 3.35
Flushed COlor=--omomm s oo oo oo e e e e A 140 3.18

1 Quantity of the various commercial forms is given in terms of dry full-strength toner (or dry lake) content.

2 Ccalculated from rounded figures.

3 Seéparate data on these commercial forms may not be published without revealing the operations of individual
companies.

4 Includes presscake.

Note.--The C.I. (Colour Indez) numbers shown in this report are the identifying numbers given in the second edition
of the Colour Index.

The abbreviations PMA -and PTA stand for phosphomolybdic and phosphotungstic (ineluding phosphotungstomolybdic)
acids, respectively.
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Medicinal Chemicals

In this report, medicinal chemicals are divided into three major groups: (1) benzenoid com-
pounds, derived principally from coal tar; (2) alicyclic and heterocyclic compounds, usually de-
rived from vegetable products and animal tissues, but sometimes also from coal tar; and (3)
acyclic compounds, usually derived from petroleum and from natural gas, or from grain by
fermentation. For the purpose of this report, antibiotics prepared by synthetic or by biological
processes are considered to be medicinal chemicals.

Statistics on the production of medicinal chemicals are in terms of 100-percent content ofthe
medicinal chemical itself, exclusive of all diluents or other materials used in mixing or com-
pounding tablets, solutions, and suspensions, for consumer use. Except for the antibiotics, the
statistics on sales include only that part of the original (primary) production that was sold in un-
diluted or uncompounded form. Sales of antibiotics include all forms--diluted or undiluted--in
bulk or in packages.

In 1961 total production of all the medicinal chemicals covered in this report amounted to
117. 5 million pounds (see table 13A5), or 3.3 percent more than the output of 113. 8 million
pounds reported for 1960. Total sales of medicinal chemicals in 1961 amounted to 92.5 million
pounds, valued at $576. 8 million, compared with sales in 1960 of 87. 9 million pounds, valued at
$556.9 million.

Production of all cyclic medicinal chemicals in 1961 amounted to 81. 0 million pounds. Of
this quantity, 53.0 million pounds consisted of benzenoid medicinal chemicals, and 27.9 million
pounds of alicyclic and heterocyclic medicinal chemicals. Production of acyclic medicinal chem-
icals was 36. 6 million pounds in 1961, compared with 37. 3 million pounds in 1960. In terms of
quantity, acetylsalicylic acid (aspirin) was the most important medicinal chemical produced in
1961. The output in that year was 22. 7 million pounds, compared with 23,6 million pounds in
1960. Production of salicylic acid in 1961 amounted to 9.7 million pounds, compared with 9.3
million pounds in 1960. Sales of salicylic acid in 1961 amounted to 8.3 million pounds, valued at
$3.3 million, compared with 7.9 million pounds, valued at $3.1 million, in 1960.

In terms of value, the antibiotics--as a group--were the most important medicinal chemicals
produced in 1961. Total production in 1961 of antibiotics for human or veterinary use was 3.3
million pounds, or 11.5 percent more than the 3.0 million pounds reported for 1960. Sales of
antibiotics for human or veterinary use in 1961--2.7 million pounds, valued at $313. 3 million--
were 17.4 percent larger than those in 1960, in terms of quantity, and 3.2 percent smaller, in
terms of value. Production of penicillin salts for human or veterinary use in 1961 amounted to
649 trillion international units, compared with 498 trillion international units in 1960. Sales of
such salts in 1961 totaled 520 trillion international units, valued at $58.3 million, compared
with 387 trillion international units, valued at $53.4 million, in 1960. Production of dihydrostrep-
tomycin amounted to 388, 000 pounds in 1961, compared with 392, 000 pounds in 1960; sales in
1961 were 418, 000 pounds, valued at $7.9 million, compared with 363, 000 pounds, valued at
$8. 2 million, in 1960. The output of streptomycin in 1961 amounted to 635, 000 pounds, compared
with 605, 000 pounds reported for 1960, Production of neomycin base amounted to 40, 000 pounds
in 1961; sales were 41, 000 pounds, valued at $4.4 million. Production of tetracycline was
391, 000 pounds in 1961, compared with 287, 000 pounds in 1960; sales were 276,000 pounds,
valued at $68.7 million. Production in 1961 of antibiotics for animal feed supplements, food
preservation, and crop spraying, totaled 1.8 million pounds, compared with the 1.2 million pounds
reported for 1960. Sales of these products in 1961 amounted to 1.7 million pounds, valued at
$45. 4 million.

Among the other important groups of medicinal chemicals produced in 1961 were the vita-
mins. In 1961 the combined production of vitamins--as a group--was 12. 6 million pounds, com-
pared with 11.1 million pounds in 1960. Sales of all vitamins in 1961 totaled 10 million pounds,
valued at $76.0 million, compared with 8.0 million pounds, valued at $68. 7 million, in 1960. In
terms of quantity, the 1961 output of some of the more important vitamins was as follows: As-
corbic acidand derivatives, 6. 5 million pounds; niacin, 2.3 million pounds; pantothenic acid and
derivatives, 1.1 million pounds; niacinamide, 724, 000 pounds; riboflavin, 596, 000 pounds; and
vitamin A (alcohol and esters), 422, 000 pounds (407 trillion U.S.P. units). In terms of value of
sales, vitamin A (alcohol and esters) was the most important product in the vitamin group. Sales
of this medicinal chemical in 1961 totaled 392, 000 pounds, valued at $27.6 million. Sales of as-
corbic acid were 3.7 million pounds, valued at $10. 1 million; those of vitamin B,, were 1,310
pounds, valued at $9.7 million.

Production of sulfa drugs in 1961 amounted to 4.2 million pounds, compared with 5.1 million
pounds in 1960, and 5.8 million pounds in 1959. Production of all tranquilizers was 1.4 million
pounds in 1961--239, 000 pounds more than the output in 1960. By far the most important tran-
quilizer was 2-methyl-2-n-propyl-1, 3-propanediol dicarbamate, production of which totaled 1.2
million pounds; sales amounted to 1.0 million pounds, valued at $3.1 million.

5 See also table 138, pt. 10, which lists these products alphabetically and identifies the manufacturers, and table 24 in appendix A,
which shows imports of coal-tar medicinal chemicals and pharmaceuticals during the years 1959-61.
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TABLE 13A.--Medicinal chemicals: U.S. production and sales, 1961

[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 13B in pt. III lists alphabetically all medicinal chemicals for which data on
production or sales were reported and identifies the manufacturer of each

Sales?
Chemical Production®
: Unit
Quantity Value value?
1,000 1,000 1,000 Per
pounds pounds dollars pound
Grand BOtaLem=mmmmm e oo o e e e 117,549 92,490 576,761 $6.24
MEDICINAL CHEMICALS, CYCLIC
o M RSO 80,973 61,322 540,592 8.82
Benzenoid
TOta e e e e e e e - 53,031 42,208 49,646 1.18
Acetylsalicylic acid (ASPIirin)=-----eececmcocomcmoomeonen 22,668 20,113 10,969 .55
Acetylsalicylic acid, aluminum basic salt--- ese 22 49 2.23
Amino acids~----ce-mmmm e 1 1 15 15.00
Antihistamines------cemcomommm o 75 cee ces eee
Bismuth subgallate 25 20 75 3.75
Dyes, medicinal--mm oo oo e 34 26 1,080 41.54
o, o’ -Diethyl-4,4” -stilbenediol (Diethylstilbestrol)- cee 7 237 33.86
47 -Hydroxyacetanilide-~-==-cmmmmm oo 257 .as oo e
3-(o-Methoxyphenoxy-1,2-propanediol (Glyceryl guaiacyl
BTN ) = mm e o e e e 14
Salicylic acid---====- 9,723 8,292 3,266 .39
Salicylic acid salts 601 682 541 .79
Sulfa drugs, tOotale—m—mmmm e e e 4,181 see vee s
N-Sulfanilylacetamide (Sulfacetamide) 19 ces cos oo
All Obher-m—m e o s e e e 4,162
Sympathomimetic (adrenergic) agents, total-mm=e-eemeeoceeun 231 163 3,500 21.47
N,c-Dimethylphenethylamine hydrochloride---------- 3 1 g 8.00
G-N,a~-Dimethylphenethylamine hydrochloride-------- ‘e 6 88 14.67
o~ (Isopropylaminomethyl)protocatechuyl alcohol---- cee (%) 11 cee
Methyzaminoethanolcatechol, racemic------=-=-memaw (%) (%) 45 vee
a-Methylphenethylamine (Amphetamine) base-~------- 36 cee ves ves
Norephedrine (Phenylpropanolamine) hydrochloride--------- 67 58 499 8.60
Phenylephrine hydrochloride 35 37 2,000 54.00
All other-cem e e e e e 90 61 849 13.92
3-0-Toloxy-1,2-propanediol (o-Cresyl a -glyceryl ether)----- 27 cee e e
Vitemin K (Menadione)--=-e==mm oo mmoo oo cemmeee 15 4 35 8.75
All other benzenoid medicinal chemicalSme-=mececcmamaaan - 15,179 12,878 29,879 2.32
Alicyclic and Heterocyclic
eIl et 27,942 19,114 490,946 25.69
Alkaloids and related products---=-meeewe-- ~—————————————— 23 20 2,520 126.00
Antibiotics for humen or veterinary use, totale---=-eecece-- 3,311 2,734 313,297 114.59
Bacitracine - - oo oo e g 5 1,422 284.40
Dihydrostreptomycin--=---- 388 418 7,947 19.01
Neomycin, base------~--=-- 40 41 4,427 107.98
Penicillin salts, T 172 1,102 907 58,255 .51

dl-a-Phenoxyethylpenicillin B ——- 24 eee e e

Potassium penicillin Geee---mmomcmooommmcmom oo 285 216 12,482 )

Procaine penicillin Ge=-e--emmemcm e €14 551 12,159 (")

Sodium penicillin Ge---m=mommoocmmm oo 37 34 900 (")

All other---emmmecmamane 42 106 32,714 (")
Streptomycin: 635 438 7,856 17.94
Tetracycline %1 276 €8,677 248.83
A1l Otherem s e e e e e e e 747 649 164,713 253.80

See footnotes at end of table.
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TABLE 13A.--Medicinal chemicals: U.S. production and sales, 1961-- Continued
Sales?
Chemical Production®
. Unit
Quantity Value value?
MEDICINAL CHEMICALS, CYCLIC--Continued
Alicyclic and Heterocyclic--Continued
1,000 1,000 1,000 Per
Antibiotics for animal feed supplements, food preservation, pounds pounds dollars pound
and crop spraying, totale-------mccm—mooaeoo 1,819 1,667 45,416 $27.24
Procaine penicillin G — 8 247 239 1,946 8.14
A1l OthET--mmommmmmmmec oo cmmmm e mommee 1,572 1,428 43,470 30.44
Antihistamines, total -- ——-- - 172 102 3,256 31.92
2-[p-Chloro-a-(2-dimethylaminoethyl)benzyl]pyridine
malegte-------- ———- 14 7 579 82.71
2-[3-(Dimethylamino)-1-phenylpropyl] -pyridine maleate---- 8 8 373 46.63
All other---------=e---- --- e L L L L 150 87 2,304 26.48
Barbituric acid derivatives, total-- -——- 700 407 1,903 4.68
5-A11y1-5-(1l-methylbutyl)barbituric acid (Secobarbital)
and s8lte=me-mmcccm e e e cee 25 168 6.72
5-Ethyl-5-isopentylbarbituric acid and salt-------------- cee 10 53 5.30
5-Ethyl5-(1-methyl-n-butyl)barbituric acid
(Pentobarbital) T ces 6 34 5.67
5-Ethyl-5-(1l-methyl-n-butyl)barbituric acid, sodium salt- e 25 148 5.92
5-Ethyl-5-phenylbarbituric acid (Phenobarbital) (Luminal) 227 228 629 2.76
5-Ethyl-5-phenylbarbituric acid, sodium salt-=------=---- 11 9 37 4,11
All other - ——e e 462 104 834 8.02
Bile acids and salts, total----- 311 149 1,495 10.03
Ketocholanic acids-- —— 24 cee eee vee
All other: - - 287 149 1,495 10.03
Caffeine, natural and synthetic-------cccemmomcmamcmmccmaaa" 2,130 1,983 b bbdy 2.24
Camphoric acid--- 11 .o cee ‘oo
5-Chloro-7-iodo-8-quinolinol (Iodochlorohydroxyguinoline)-- 20 8 34 4.25
Dihydrocodeinone bitartrate cee 1 237 237.00
5,7-Diiodo-8-quinolinol 36 16 55 3.44
Hormones: ’
Hydrocortisone alcohol and acetate---------------oc--ce-- 13 8 3,024 378.00
Prednisone — 4 1 601 601.00
Hydantoin derivatives- -+ 170 53 361 6.81
Imidazoline derivatives —— 1 1 51 51.00
Piperazine - 1,549 1,042 1,461 1.40
Piperazine derivatives, total. 2,564 2,505 2,755 1.10
Piperazine adipate - - 81 87 88 1.01
Piperazine citrate- 157 171 193 1.13
Piperazine hydrochloride 581 534 690 1.29
Piperazine phosphate-----c-=c-eccccmomcmaonma- — 218 194 291 1.04
All other------cesecmemcmmccmc e c e e 1,527 1,519 1,583 1.04
Theophylline base and derivatives, total-- 87 vee ves oo
Theophylline ethylenediamine (Aminophylline)------------- %42 eee vee eee
All other - 45 ces cee e
Tranquilizers - 244 7 330 47.14
Vitamins, total -- 4,99 4,249 58,848 13.85
A (alcohol and esters), from all sources--------------=== % 422 % 392 27,600 70.41
B, (Riboflavin) (100%) 596 493 5,441 11.04
By, All grades- — remmem 10 3 -10 3 9,739 9,739.00
D, (Irradiated ergosterol) 113 119 227 227.00
D; (Irradiated sterol) 123 123 388 388.00
Niacin (Nicotinie acid) including animal feed grade------ 2,307 1,979 2,766 1.40
Niacinamide----- 724 649 1,655 2.55
All other: 940 733 11,032 15.05
All other alicyclic and heterocyclic medicinal chemicals--- 9,783 4,161 50,858 12.22

See foo;notes at end of table.
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TABLE 13A. --Medicinal chemicals: U.S. production and sales, 1961--Continued

Sales?
Chemical Productiont
Unit
Quantity Value value?
MEDICINAL CHEMICALS, ACYCLIC 1,600 1,000 1,000 Per
pounds pounds dollars pougd
PO m e o e e e e el 36,576 31,168 36,169 1.16
Amino acids, total--------coeeaoo__ 5,945 5,105 7,305 1.43
1(+)-Lysine hydrochloride oo 296 1,282 4.33
ALl Othe e e e oo o 5,945 4,809 6,023 1.25
Choline bitartrate=-----e-ooommmom 172 161 146 .91
Choline chloride, for animal and poultry feed, and for
use as an intermediate-----cemommmmmm o 18,687 16.959 3,771 .22
Choline dihydrogen citrate=-----ee-oooommmmmm o ___ 65 64 60 .94
Gluconic acid salts: Calcium gluconate-----ceeoccmeoo oo 767 586 345 .59
Pantolactone, racemic-----ceecaooo- - - --- 142 e eee oo
Suceinylcholine dichloride - B T T, 4 e s e
Tranquilizers: 2-Methyl-2-n-propyl-1, 3-propanediol
dicarbamate---=-mommmm o 1,159 1,011 3,089 3.06
Vitamins, totale==-ecoccoom oo 7,566 5,718 17,110 2.99
Ascorbic acid and derivatives, total-------emcommooooo___ 6,497 4,790 13,334 2.78
Ascorbic acid B T ——— 5,174 3,682 10,134 2.75
All other-------c-cme- - 1,323 1,108 3,200 2.89
Pantothenic acid and derivatives, totale----cmecceecaco-o 1,069 928 3,776 4.07
Pantothenic acid, dl-calcium salt ——— 856 781 2,295 2.94
All Othere e e o o e el 213 147 1,481 10.07
A1l other acyclic medicinal chemicals—m-o-oooccmmmmmoaaoao 2,069 1,564 4,343 2.78

1 The data on production are those for medicinal chemicals in bulk; they do not include finished preparations B
such as tablets, capsules, and ampoules, which are manufactured from bulk medicinal chemicals.

2 Except for antibiotics , sales include only that part of the original production which is sold in undiluted or
uncompounded form, including that sold in bulk and that sold in packages (tablets, ampoules , ete.). Sales of antibi-

otics include all forms (both undiluted or uncompounded and diluted or compounded), including that sold in bulk and
that sold in packages.

3 Calculated from rounded figures.

4 Sales of a - (isopropylaminomethyl)protocatechuyl alcohol amounted to 278 pounds.

5 Production and sales of methylaminoethanolcatechol, racemic, totaled 340 pounds and 338 pounds, respectively.

¢ Reported production and sales in 1961 of penicillin’salts in terms of international (U.S.P.) units are shown in
the following tabulation (the conversions to international (U.S.P.) units for all penicillin salts , except procaine
penicillin G, are based on the penicillin G standard established by the U.S. Food and Drug Administration, i.e.,
1,667 units per milligram; procaine penicillin G conversion is based on 1,000 international (U.S.P.) units per

milligram):
Sales
Chemical Production
Quantity Value Unit value
Billion inter- "Billion inter- 1,000 Per billion-
national units national units dollars international units
Penicillin salts, total-------=- 648,578 519,923 58,255 $112.05

dl-a-Phenoxyethyl penicillin-- 17,981 ces e “es
Potassium penicillin Ge------- 215,186 163,342 12,482 76.42
Procaine penicillin G--------- 278,369 250,095 12,159 48.62
Sodium penicillin-e-me--eaeoooo 28,265 25,59 900 35.16
All other----c-ecmmmmee 108,777 80,892 32,714 404 .42

7 Commercial sales are based on international (U.S.P.) units.

8 The reported production of procaine penicillin G, used principally for animal feed supplements, amounted to ap-
proximately 112 trillion units, in 1961.

9 Quantities reported in units have been converted to pounds by using as a conversion factor the average number of
international U.S.P. units per pound for the medicinal grade » as determined by the U.S. Food and Drug Administra-
tion. Production of vitamin A alcohol and esters from all sources totaled 407 ,000 billion U.S.P. units; sales totaled
377,000 billion U.S.P. units.

10" production of vitamin By, all grades, totaled 1,310 pounds; sales totaled 1,167 pounds.

11 Production of vitamin D, totaled 12,480 billion U.S.P. units; sales totaled 10,832 billion U.S.P. units. Calcu-
lated at the rate of 18.14 billion units per pound, production totaled 688 pounds, and sales totaled 597 pounds.

12 production of vitamin D3 totaled 53,465 billion U.S.P. units; sales totaled 21,634 billion U.S.P. units. Calcu-~
lated at the rate of 18.14 billion units per pound ; production totaled 2,947 pounds, and sales totaled 1,193 pounds.
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Flavor and Perfume Materials

Flavor and perfume materials are chemicals--with desirable flavors or odors--that are
used in the manufacture of foods, beverages, cosmetics, and soaps, and to disguise unpleasant
odors in industrial products. This report includes data on materials derived from natural prod-
ucts by actual chemical processes and from coal tar; it does not include data on purely natural
products, such as floral essences, essential oils, and other materials that are obtained by
simple extraction or by distillation from natural vegetable and animal sources.

The flavor and perfume materials covered in this report are grouped as either cyclic or
acyclic materials, according to their chemical structure. Cyclic materials are further classi-
fied as (1) benzenoid and naphthalenoid, and (2) terpenoid, heterocyclic, and alicyclic. Statistics
on production and sales of flavor and perfume materials in 1961 are given in table 14A, 6

Production of flavor and perfume materials in 1961 amounted to 64 million pounds--15 per-
cent more than the output of 55 million pounds in 1960. Sales in 1961 amounted to 55 million
pounds, valued at $68 million, compared with 47 million pounds, valued at $60 million, in1960.

Production of cyclic flavor and perfume materials in 1961 amounted to 37 million pounds--
11 percent more than the 33 million pounds reported for 1960, Sales of cyclic flavor and per-
fume materials in 1961 were 29 million pounds, valued at $40 million, compared with 26 million
pounds, valued at $37 million, in 1960. The individual chemical in the cyclic group that was
produced in the greatest volume in 1961 was methyl salicylate (4 million pounds),

The output of acyclic flavor and perfume materials in 1961 amounted to 27 million pounds--
20 percent more than the 22 million pounds reported for 1960, By far the most important of the
acyclic materials was monosodium glutamate, production of which totaled 26 million pounds.
Sales of acyclic flavor and perfume materials in 1961 amounted to 26 million pounds, valued at
$28 million, compared with 21 million pounds, valued at $23 million, in 1960.

TABLE 14A .--Flavor and perfume materials: U.S, production and sales, 1961

[1isted 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 pub-
lished or where no data were reported.) Table 14B in pt. III lists alphabetically all flavor and perfume materials
for which data on production or sales were reported and identifies the manufacturer of each ]

Sales
Material Production
. Unit
Quantity Value valuel
1,000 1,000 1,000 Per

pounds pounds dollars pound

Grand totale--mmm-m=---cmomcmccccm—mccs—mmmmmmem—mee 63,561 54,690 67,832 $1.24
FLAVOR AND PERFUME MATERIALS, CYCLIC
Totalemmmmmmmm e eee 36,746 28,581 40,148 1.40
Benzenoid and Naphthalenoid

Tot@lem—ememmmemmm e e e me e mem e e —————een 17,544 15,816 18,183 1.15
Anethole (p-Propenylanisole)--------c-mcceemomommmamaoooman 1,082 1,109 629 .57
p-Anisaldehyde (p-Methoxybenzaldehyde)---=-==-======cccecoo-- ) 494 418 649 1.55
BEnZOPhENONe - m m o mm o e o o oo e e cee 271 262 .96
Benzyl acetate---------cemmecmmm e oo e 1,175 1,050 482 46
Benzyl 81C0N012 3 m oo e 1,476 1,429 632 A
Benzyl cinnamate------=ec-mmceommoccmceccommcmo oo 5 3 9 3.44
Benzyl propionate---- -—- B e T 15 12 14 1.20
Cinnamaldehyde---==-==—c--ccoccmmcmcccem e e mm oo 871 689 494 .72
Cinnamyl acetate-=----=--c=ccemmmmmme oo e oo meee oo 8 6 16 2.41
Cinnamyl 8lcohOl------m--m=coeoom e e m oo oo oo 206 147 205 1.39
Eugenol---=-=-=m==oeu-n R e e P e L Lt 263 233 460 1.97
Isobutyl phenylacetate-------===-coecomemmoom oo ccc e 30 32 31 .98
ISOEUEENOLmmm=m=m o m s oo m s e e ecoocmo—oo—o—oee o7 81 242 3.00
Isopentyl salicylate (Amyl salicylate)-----=----=--=ce=c-ae 398 391 266 .68

p-Isopropyl-a-methylhydrocinnamaldehyde (Cyclamen aldehyde) 162 ces cee e
4’ -Methoxyacetophenone====-===cc-occcmcom o e me o cee 8 20 2.33
a-Methylbenzyl acetate---------c--coccomcmcmoo oo mnnne ves 23 25 1.09
a-Methylcinnamaldehyde----====cm=mm=mmmmomcmcme e o oo oo oo oee 14 9 16 1.77
Methyl salicylate (Synthetic wintergreen o0il)--=-=---=-====-n 4,057 4,000 2,213 .55
a-Pentylcinnamaldehyde (¢ -Amylcinnamaldehyde)--=========m=x 406 367 538 1.47
Phenethyl 8Cetate---------=m-cmmmmmmmm oo eoomeo e 48 50 56 1.13
Phenethyl isobutyrate------e--ccmeoeccmmcmmccaccoocooccnnn 5 3 7 2.27
Phenethyl phenylacetate (Phenethylo -toluate)-=-=----=--=-=n vee 3 10 3.61
4-Propenylveratrole (Isoeugenyl methyl ether)--=-ec-ceeeea- 7 7 29 3.87
All other benzenoid and naphthalenoid materials--------==-- 6,725 5,475 10,878 1.99

See footnotes at end of table.

6 See also table 148, pt. I, which lists these products alphabetically and identifies the manufacturers, and table 24 in appendix A,
which shows imports of coal-tar flavor and perfume materials during the years 1969-61.
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TABLE 14A .-- Flavor and perfume materials: U.S. »production and sales, 1961--Continued

.Sales
Material Production Uit
Quantity Value valuel
FLAVOR AND PERFUME MATERIAIS, CYCLIC--Continued
Terpenoid, Heterocyclic, and Alicyclic pi'u(r)\(t)iz pi’uen?ios dillol(zg's p::::d

Totale~-=-cmemmmemc e - - 19,202 12,765 21,965 $1.72

Cedrol-m-=m—cmm o e 103- cee ses coe
Cedryl acetate-----c-ecccmmmamo_ ——— 87 74 169 2.29
Citral (Geranial)----=--mmocmomocoooo 89 86 416 4.83
Citronellol-=--c-cmmmccmem e 493 349 655 1.88
Citronellyl acetatem=—mm-mcmmm oo e 11 10 20 1.89
Citronellyl formate--------cccccceoaoo - 17 17 b 2.66
COUMAYIN= === m e oo oo e 732 754 2,015 2.67
Essential oils, chemically modified, total------==--cceceae- 226 217 224 1.03
Ethyl oxyhydrate------- - 33 ‘33 31 .93
All other-----ccmmmmom e 193 184 193 1.05
Geraniol-=-===cccom oo e 578 517 670 1.29
Geranyl acetate-------ececemaonao -- 29 28 48 1.70
Hydrocoumarin (3,4-Dihydrocoumarin) - 17 16 66 4.18
Hydroxycitronellaleemm oo oo om o oo e 265 274 1,182 4.31
Hydroxycitronellal, dimethyl acetal--- 5 4 22 5.41
IONONES == ==== === o e e e e -—- 265 176 807 4.58
Isobornyl acetate----------- ---- -——- -—- 1,231 937 381 41
Linalool= e e e o e e e e e e 243 224 587 2.62
Linalyl acetate----coomommocm el 269 212 648 3.05
Menthol, synthetic, tech. and U.S.P.-- 44, 370 1,971 5.33
Methylionones : -- 326 317 1,726 544
Nerol--~ -—-- e 13 90 6.96
Piperonal (Heliotropin)-- -- B 234 207 483 2.33
Rhodinol-------- - -—- 16 13 477 36.27
Terpineols---=---c-v--m- --- ———- -— 3,438 3,001 792 .26
Terpinyl acetate-------------- 624 586 295 .50
Vetivenyl acetate 19 12 304 25.27
All other terpenoid, heterocyclic, and alicyclic materials- 9,441 4,351 7,873 1.81

FLAVOR AND PERFUME MATERIALS, ACYCLIC

Total -- 26,815 26,109 27,684 1.06
Allyl hexanoate (Allyl caproate)-~-=--ececccccomamcmmcomano 20 18 63 3.40
3,7-Dimethyl-1l-octanol e LT 6 3 8 2.66
Ethyl butyrate------ee--omomc oo oo 246 203 143 .70
Glutamic acid, monosodium salt (Monosodium glutamate)------ 25,839 25,236 26,154 1.04
4-Hydroxyundecanoic acid, Y -lactone (Y-Undecalactone)------ .o 5 27 5.25
Isopentyl butyrate (Amyl butyrate)------=--ccccmcomcocaaaan 42 45 37 .81
Octanal (Caprylaldehyde)=-=====mcmccooommaocmmcaomocom oo vee 1 6 5.08
n-0Octyl isobutyrate=---=--meem oo el e 6 8- 1.27
All other acyclic materials------cemeccccmcccccdeccaecees 662 592 1,238 2.09

1 Calculated from the unrounded figures.
2 Includes some technical grade.
3 Includes some medicinal grade.

Plastics and Resin Materials

Plastics and resin materials are condensation or polymerization products of organic chemi-
cals containing necessary fillers, plasticizers, and extenders. At some stage in their manu-
facture they exist in such physical condition that they can be shaped or processed by the
application of heat and pressure. Some types of plastics may be molded, cast, or extruded
into finished or semifinished forms. Other types are used as adhesives, for the treatment of
textiles and paper, and for protective coatings. Still other types of plastics materials may be
processed into sheets, rods, and tubes, which are further manufactured into finished articles.
Except for vinyl resins, the statistics given in the following tables are based on the total weight
of the materials, excluding liquids. Statistics for vinyl resins are given on the basis of resin

content.
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Statistics on production and sales of plastics and resins in 1961 are given in table 15A7 ac-
cording to chemical composition, and in table 16 according to broad end uses. In 1961 total U. S.
production of synthetic plastics and resin materials (except cellulosics) amounted to 6,710
million pounds, or 9 percent more than the 6,143 million pounds reported for 1960. Sales
amounted to 5,989 million pounds, valued at $1, 711 million, in 1961, compared with 5, 347
million pounds, valued at $1, 653 million, in 1960,

Total production of benzenoid plastics and resins was 2, 829 million pounds in 1961--slightly
larger than the output of 2, 716 million pounds reported for 1960. Sales in 1961 amounted to
2,349 million pounds, valued at $634 million. Of the benzenoid group, styrene resins were pro-
duced in the largest volume in 1961, as in previous years. The output of styrene resins in 1961
was 1, 145 million pounds; sales totaled 1,079 million pounds, valued at $282 million. Second in

TABLE 15A .--Plastics and resin materials: U.S. production and sales, by chemical composition, 1961

[Qeantities and values are given in terms of the total weight of the materials (dry basis). Listed below are all
plastics and resin materials for which any reported data on production or sales may be published. Table 15B in pt.
III lists ell plastics and resin materials for which data on production or sales were reported and identifies the
mamufacturer of each ]

Sales
Material Production -
Quantity Value Unit value®
1,000 pounds, 1,000 pounds, 1,000 Per
dry basis? dry basis 2 dollars pound
Grand total 6,709,750 5,989,346 1,710,879 $0.29
PLASTICS AND RESIN MATERTALS, BENZENOID
Total- < - - ——— 2,828,609 2,348,926 633,59 .27
Coumarone-indene and petroleum polymer resins-------------- 281,032 265,213 26,473 .10
Epoxy resins:
Unmodified (condensation products of phenol and deriva-
tives with epoxy compounds) 60,411 55,479 34,279 .62
Modified (with hardening agents and esterified with
fatty acids) - 9,691 1,723 1,112 .65
Phenolic and other tar-acid resins, total-----------c=c--=- 665,092 544,178 149,375 27
Unmodified, total---- 540,971 472,917 129,611 .27
Cresols-formaldehyde- 14,883 13,322 4,094 .31
Cresylic acid-formaldehyd 11,079 4,166 1,606 .39
Phenol(and substituted phenols)-formaldehyde--=======-= 465,801 421,805 112,778 .27
Resorcinol-formaldehyd 9,89% 8,522 3,494 41
A1l other: 39,314 25,102 7,639 .30
Modified, total 124,121 71,261 19,764 .28
Phenol(and substituted phenols)-formaldehyde with
modifiers (except rosin) 65,008 21,019 5,109 24
Rosin and rosin esters modified with phenolic and
other tar-acid resins (hard resins)----------eceaec=- 37,758 32,832 8,903 .27
A1l other-- 21,355 17,410 5,752 .33
Phthalic alkyd resins, total. 447,554 200,335 65,001 .32
Unmodified - 320,332 142,613 45,616 .32
Modified 127,222 57,722 19,385 .34
Polyester resins? 193,221 180,185 62,174 34
Polyurethane and diisocyanate resins - 11,646 9,050 6,242 .69
Styrene resins, total--- 1,145,421 1,079,090 281,756 26
Polystyrene --- 743,587 721,044 156,569 .22
Styrene-alkyd polyesters (for protective coatings)------- 25,305 18,263 6,669 .37
Styrene-butadiene copolymer (containing 50% or more
styrene), total. 173,316 153,290 42,613 .28
Latexes--- 140,321 132,688 35,495 .27
Other: 32,995 20,602 7,118 .35
Styrene-divinylbenzene copolymer---- 20,476 20,503 12,203 .60
A1l other styrene resins -- 182,737 165,990 63,702 .38
A1l other benzenoid plastics and resin materialsé---=-----—- 14,541 13,673 7,182 53

See footnotes at end of table.

7 See also table 15B, pt. IIl, which lists these products according to chemical composition, and identifies the manufacturers.
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TABLE 15A.--Plastics and resin materials: U,S. production and sales, by chemical composition, 1961--Continued

Sales
Material Production
Quantity Value _Unit valuel
PLASTICS AND RESIN MATERIALS, NONBENZENOID 1,000 1,000 1,000 Per
pounds pounds dollars pound
Total: 3,881,141 3,640,420 1,077,285 $0.30
Acetone-formaldehyde resins 511 462 154 .33
Alkyd resins, except phthalic, total 93,995 67,844 23,7% .35
Unmodified 38,506 29,665 12,742 .43
Modified, total: 55,489 38,179 11,052 .29
Rosin and rosin esters, modified with maleic and
fumaric acids only (hard resins) 43,655 29,959 8,154 .27
A1l other 11,834 8,220 2,898 .35
Dicyandiamide resins--- ———- 1,789 1,866 | 623 .33
Polyamide resins 53,067 34,917 33,291 .95
Polyethylene resins, total----- ——— 1,606,345 1,581,970 387,797 .25
High-pressure process 1,319,629 1,318,581 303,916 .23
Low-pressure process -— 286,716 263,389 83,881 .32
Polypropylene resins 96,760 57,386 21,782 .38
Rosin modifications, total 78,693 72,804 15,534 .21
Rosin adduct resins 2,327 1,624 370 .23
Rosin and rosin esters, unmodified (ester gums), total--- 58,787 54,876 11,588 .21
Esterified with glycerol---- 26,954 25,062 5,513 .22
Esterified with other alcohols (methanol, glycols, .
pentaerythritol, etec.) 31,833 29,814 6,075 .20
A1l other-- -— 17,579 16,304 3,576 .22
Silicone resins 7,791 6,629 16,888 2.55
Urea and melamine resins, total 439,991 383,593 107,372 .28
Melamine-formaldehyde type 134,485 118,603 50,755 43
Urea-formaldehyde type 305,506 264,990 56,617 .21
Vinyl and vinyl copolymer resins (resin content), total---- 1,260,070 1,211,799 306,696 .25
Polyvinyl acetat 163,975 142,052 45,419 .32
Polyvinyl alcohol. 31,783 26,566 16,673 .63
Polyvinyl chloride and copolymer resins (containing 50%
or more polyvinyl chloride), total 977,254 965,810 186,741 .19
Polyvinyl chloride 677,500 668,201 119,567 .18
Polyvinyl chloride-acetate copolymer 283,403 286,860 64,700 .23
Al other - 16,351 10,749 2,474 .23
A1l other vinyl resins® 87,058 77,371 57,863 .63
All other nonbenzenoid plastics and resin materials®---——-- 242,129 221,150 163,354 74

1 Calculated from rounded figures.

2 For the purposes of this report, "dry basis" is defined as the total weight of the material

plasticizers, fillers, extenders, colors, and stabilizers B
3 For the purposes of this report,

protective coatings are included under "Styrene resins."

4 Includes data for aniline-formaldehyde, toluenesulfonamide,

specifically classified.

> Includes data for polyvimyl alcohol, bu
chloride.

6 Includes data for acrylic and other nombenzenoid plastics and resin materials.

» including resin,
and excluding water, solvents, and other liquid diluents.
polyester resins include umsaturated alkyds copolymerized with monomers such as

styrene, and pnlyallyl resins such as diallyl phthalate and allyl diglycol carbonate. Styrene-alkyd polyesters for

and other benzenoid plastics and resin materials not

tyral, and formal, and for copolymers containing less than 50% polyvinmyl

volume of output in the benzenoid group in 1961 were the phenolic and other tar-acid resins.
Production of these resins in 1961 was 665 million pounds; sales amounted to 544 million pounds,
valued at $149 million. The phthalic alkyd resins, used principally in the manufacture of protec-
tive coatings, were third in volume of production in the benzenoid group; production in 1961
amounted to 447 million pounds. The output of epoxy resins in 1961 was 70 million pounds; that
of polyester resins was 193 million pounds.

Production of nonbenzenoid plastics and resins in 1961 amounted to 3,881 million pounds,
compared with the 3,427 million pounds reported for 1960. Sales of these resins in 1961
amounted to 3, 640 million pounds, valued at $1, 077 million, compared with 3, 119 million pounds
valued at $1, 025 million, in 1960. Of the nonbenzenoid group, polyethylene resins were produced




PLASTICS AND RESIN MATERIALS 39

in the largest volume in 1961. The output of polyethylene resins amounted to 1, 606 million pounds
in 1961, compared with 1,337 million pounds in 1960. Sales of polyethylene resins in 1961 totaled
1,582 million pounds, valued at $388 million, compared with 1, 195 million pounds, valued at

$343 million, in 1960. In this report, statistics are given for production and sales of polyethylene

resins produced by both the high-pressure and the low-pressure processes. The output of vinyl
resins in 1961, which ranked next to that of polyethylene resins, amounted to 1, 260 million
pounds, compared with 1,203 million pounds in 1960. Sales of vinyl resins in 1961 totaled 1, 212
million pounds, valued at $307 million, compared with 1, 130 million pounds, valued at $329

million in 1960.

TABLE 16 .--Plastics and resin materials: U.S. production and sales, by classes and uses, 1961

[In thousands of pounds, dry basis®]

Material Production Sales
Cellulose plastics, total 147,750 144,292
Cellulose acetate and mixed esters:
Sheets, continuous, under 0.003 gage - 19,813 19,692
Sheets, continuous, 0.003 gage and over: 29,806 28,388
A1l other sheets, rods, and tubes (including other cellulose plastics)-m-=m=m==-= 7,688 8,327
Molding and extrusion materials (including other cellulose plastics)----------=-- 89,426 86,824
Nitrocellulose sheets, rods, and tubes- 1,017 1,061
Phenolic and other tar-acid resins, total 665,092 544,178
Molding materials 213,653 195,842
Bonding and adhesive resins for--
Laminating 78,843 47,390
Coated and bonded abrasives 16,638 14,571
Friction materials 20,451 18,140
Thermal insulation: 87,001 44,886
Plywood--- 64,099 53,585
Fibrous and granulated wood 13,929 13,466
A11 other bonding and adhesive uses 68,153 66,206
Protective coatings:
Unmodified: 19,936 16,069
Modified, except by rosin 7,134 3,511
Rosin esters modified by phenolic and other tar-acid resins (hard resins)----=--- 26,378 23,885
Resins for all other uses - 48,877 46,627
Urea and melamine resins, total 439,991 383,593
Textile-treating and textile-coating resins 52,633 47,236
Paper-treating and paper-coating resins 42,608 29,916
Bonding and adhesive resins for--
Laminating 38,496 30,003
Plywood: 99,282 93,001
A11 other bonding and adhesive uses 56,094 44,137
Protective coating resins, straight and modified 40,907 26,425
Resins for all other uses, including molding 109,971 112,875
Styrene resins, total 1,145,421 1,079,090
Molding materials: ’
Straight polystyrene 375,581 312,810
A1 other 442,818 393,949
Protective coating resins, straight and modified? 79,644 65,236
Textile and paper treating and coating resins 70,642 58,210
Resins for all other uses--- - 176,736 248,885
Vinyl and vinyl copolymer (resin content), total 1,260,070 1,211,799
Polyvinyl chloride and copolymer resins (containing 50% or more polyvinyl chloride)
for--
Film (under 0.010 gage) . 89,945
Sheeting (0.010 gage and over) vee 147,480
Molding and extrusion: .o 309,797
Textile and paper treating and coating coe 72,296
Flooring: eee 184,916
Protective coatings “ee 36,415
A1l other uses ces 124,961
A1l other vinyl resins for--
Adhesives 74,391
Protective coatings 40,169
A1l other uses ees 131,429

See footnotes at end of table.
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TABLE 16.--Plastics and resin materials: U.S. production and sales, by classes and uses, 1961--Continued
[In thousands of pounds, dry basis!]

Material Production Sales
Alkyd resins, total 541,449 268,179
For protective coatings:
Phthalic anhydride types:
Urmodified--- 319,789 140,791
Modified: 125,864 56,792
Polybasic acid types:
Unmodified 12,334 4,611
Modified (except by rosin) - - 12,743 8,109
Rosin esters modified with maleic and fumaric acids only (hard resing)-------- 42,591 29,960
For all other uses - 28,128 27,916
Rosin esters:
Unmodified (ester gums) for protective coatings 22,335 20,383
A1l other modifications for protective coatings and other uses 56,358 52,421
Coumarone-indene and petroleum polymer resins 281,032 265,213
Polyester resins, total 193,221 180,185
For protective coatings 3,817 3,627
For reinforced plastics 153,657 145,744
For all other uses 35,747 30,814
Polyethylene resins, total : 1,606,345 1,581,970
For film and sheeting - eee 544,559
Molding materials oo 252,313
Extrusion materials . cee 181,457
For all other uses cee 290,618
For export eee 313,023
Polypropylene 96,760 57,386
Epoxy resins, total 70,102 57,202
For protective coatings 20,321 26,170
For all other uses, including reinforced plastics 49,781 . 31,032
Silicone resins - - 7,791 6,629
Miscellaneous plastics and resin materials® : 323,683 281,118

1 For the purposes of this report, "dry basis" is defined as the total weight of the material, including that of
resin, plasticizers, fillers, extenders, colors, and stabilizers, and excluding that of water, solvents, and other
l:l%uid diluents.

Includes data for styrene-alkyd polyester resins.
3 Includes data for acrylic, toluenesulfonamide, and other plastics and resin materials.

Note.--The figures in the above table are based on the Tariff Commission's monthly reports on the production and
sales of synthetic plastics and resin materials. While the group totals are in substantlal agreement with those
given in teble 15A, the data are partially estimated, and may not be correlated exactly with those given in that
table. The data given in fhe above table are more nearly complete than those given in the Tariff Commission's re-
lease for January 1962, which gave a summation of the data reported by months for 1961. Changes in classification
and an increase in coverage on some products may result in differences between the detail figures given in the above
table and those given in the January 1962 release. -

The output of urea and melamine resins in 1961 was 440 million pounds. Sales of these res
ins amounted to 384 million pounds, valued at $107 million. Other important resins in the non-
benzenoid group are the acrylic, polyamide, polypropylene, silicone, and nonphthalic alkyd
resins.

The statistics shown in table 16 for the production and sales of plastics and resins, by uses
were compiled principally from the Tariff Commission's monthly surveys on production and
sales of synthetié plastics and resin materials. The largest single use reported for plastics
materials in 1961, as in previous years, was for the molding and extrusion of finished and semi
finished articles. Other important uses for which statistics are shown are for adhesives, treat-
ment of textiles and paper, protective coatings, and bonding materials. .

Production of cellulose plastics as a group amounted to 148 million pounds in 1961. Sales i
1961 were 144 million pounds, compared with 140 million pounds in 1960.

Rubber-Processing Chemicals

Rubber-processing chemicals are organic compounds that are added to natural and syn-
thetic rubbers to give them qualities necessary for their conversion into finished rubber goods.
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In this report, statistics are given for cyclic and acyclic compounds, by use--such as accelera-
tors, antioxidants, and peptizers. Statistics on production and sales of rubber-processing chem-
icals in 1961 are given in table 17A.8

Production of rubber-processing chemicals as a group in 1961 amounted to 205 million
pounds, or 2.7 percent more than the 200 million pounds reported for 1960. The larger total
output of rubber-processing chemicals in 1961 is attributable principally to increased production

of amino antioxidants. Sales of rubber-processing chemicals in 1961 amounted to 156 million
pounds, valued at $104 million, compared with 153 million pounds, valued at $101 million, in

1960.

The output of cyclic rubber-processing chemicals in 1961 amounted to 174 million pounds,
or 1.9 percent more than'the 171 million pounds reported for 1960. Sales in 1961 were 135
million pounds, valued at $89 million, compared with 130 million pounds, valued at $85 million,
in 1960. Of the total output of cyclic rubber-processing chemicals in 1961, accelerators ac-
counted for 38.1 percent and antioxidants, for 46.8 percent. Production of antioxidants, which
amounted to 81.3 million pounds in 1961, included 66.8 million pounds of amino compounds and
14.5 million pounds of hydroxy compounds. In 1960 the output of amino antioxidants amounted.
to 60.5 million pounds and that of hydroxy antioxidants, to 15.7 million pounds. Sales of amino
antioxidants in 1961 were 55.9 million pounds, valued at $36. 0 million; sales of hydroxy anti-
oxidants were 10.0 million pounds, valued at $9. 7 million.

Production of acyclic rubber-processing chemicals in 1961 amounted to 31.4 million pounds,
compared with the 29.3 million pounds reported for 1960. Sales in 1961 totaled 20. 8 million
pounds, valued at $15.2 million, compared with 22.4 million pounds, valued at $16.5 million,
in 1960. Accelerators, principally dithiocarbamic acid derivatives and tetramethylthiuram sul-
fides, accounted for about 55.7 percent of the output of acyclic rubber-processing chemicals in
1961. Peptizers and modifiers--chiefly dodecyl mercaptans--together with blowing agents and
lubricating and conditioning agents, accounted for 44.3 percent of the output in the acyclic group.

TABLE 17A.--Rubber-processing chemicals: U.S. production and sales, 1961

[1isted below are all rubber-processing chemicals for which any reported data on production or sales may be pub-
1ished. (leaders are used where the reported data are accepted in confidence and may not be published or where no
data were reported.) Table 17B in pt. III lists separately all rubber-processing chemicals for which data on pro-

duction or sales were reported and identifies the mamufacturer of each]

Sales
Chemical Production
Quantity Value Unit valuet
1,000 1,000 1,000 Per
pounds pounds dollars pound
Grand total 205,09 155,668 104,349 $0.67
RUBBER-PROCESSING CHEMICALS, CYCLIC ‘
Total 173,698 134,888 89,188 .66
Accelerators, total 66,213 44,548 27,434 .62
Aldehyde-amines 1,956 1,564 1,396 .89
Dithiocarbamic acid derivatives 319 209 343 1.64
Thiazole derivatives, total 55,274 34,484 19,008 .55
N-Cyclohexyl-2-benzothiazolesulfenamide~====-cooeaeee= 7,358 5,782 3,836 .66
2,2 ’-Dithiobis(benzothiazole) 16,694 9,822 4,923 .50
2-Mercaptobenzothiazole 6,442 4,108 1,698 W41
A1l other? 24,780 14,772 8,551 .58
A1l other accelerators ] 8,664 8,291 6,687 '81,
Antioxidants (amino end hydroxy compounds), total®-------- 81,337 65,923 45, T .69
Amino compounds, total ‘e 66,868 55,881 36,034 .64
N, N’-Diphenyl-p-phenylenediamine 2,058 1,854 1,666 .90
A11 other 64,810 54,027 34,368 .gﬁ
roxy campounds, total 14,469 10,042 9,710 .97
w;negl, alkylated 7,363 3,393 1,919 .57
All other: 7,106 6,649 7,791 1.17
N-Nitrosodiphenylamine 2,148 1,787 1,023 .57
Peptizers 4,015 3,869 2,889 75
A1l other cyclic rubber-processing chemicals®e----m-me-n-a 19,985 18,761 12,098 .64

See footnotes at end of table.

8 See also table 17B, pt. III, which lists these products alphabetically and identifies the manufacturers.

658234 O - 62 - 4
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TABLE 17A.--Rubber-processing chemicals: U.S. production and sales, 1961--Continued

Sales
Chemical Production
Quantity Value Unit valuel
RUBBER~-PROCESSING CHEMICALS, ACYCLIC 1,000 1,000 1,000 Per
pounds pounds dollars pound

Total. 31,396 20,780 15,161 $0.7
Accelerators, total 17,479 9,455 9,081 .9
Dithiocarbamic acid derivatives, total’~-e--ecemecoeacoo 8,507 4,544 4,392 .9

Dibutyldithiocarbamic acid, zinc salt-- 776 cee ces cen
Diethyldithiocarbamic acid, zinc salt----c-c-ccccacaae 380 201 187 .9

Dimethyldithiocarbamic acid, potassium salt-----ee---- 242 e ‘e vee
Dimethyldithiocarbamic acid, sodium salt-------ce-eaa- s 423 199 N
Dimethyldithiocarbamic acid, zinc saltb----ecmeececao-- 1,099 1,075 816 i
All other 6,010 2,845 3,190 1.1
Thiurams, total” 8,707 4,781 4,558 .9
Bis(dimethylthiocarbamoyl)disulfide 4,346 3,148 2,906 .9
Bis(dimethylthiocarbamoyl)sulfide 1,135 1,011 1,110 1.1
All other 3,226 622 542 .8
All other accelerators 265 130 131 1.C
Dodecyl mercaptans 11,295 9,256 4,147 W4
A1l other acyclic rubber-processing chemicals®--eeeecoeaac 2,622 2,069 1,933 .S

1 Calculated from rounded figures.

2 Includes small quantities produced and sold for uses other than rubber processing.

3 Data on production and sales of aldehyde and acetone amine antioxidants are included below in "All other cyclic
rubber-processing chemicals."

4 Includes aldehyde and acetone amines, blowing agents, inhibitors, modifiers, stabilizers, and tackifiers.

5 Data on dithiocarbamates included in this table are for materials used chiefly in the processing of natural and
synthetic rubbers. Data on dithiocarbamates which are used chiefly as fungicides are reported in the section "Pesti-
cides and Other Organic Agricultural Chemicals."

¢ Includes material used as a pesticide (Ziram). Dimethyldithiocarbamic acid, zinc salt is chiefly used as an ac-
celerator.

7 Includes data for small amounts of tetramethylthiuram sulfides for uses other than in the processing of natural
and synthetic rubbers.

8 Includes blowing agents, peptizers, modifiers, and conditioning and lubricating agents.

Elastomers (Synthetic Rubbers)

The synthetic rubber industry in the United States had its beginning during World War II, anc
has continued to thrive since that time. The styrene-butadiene type, or S-type, rubber--which
was the first to be developed--is a general-purpose material used in the manufacture of tires
and other rubber goods; it is still the most important type of synthetic rubber, in terms of quan
tity produced. Several other types of synthetic rubbers are also produced in large quantities;
among them are the polybutadiene-acrylonitrile, or N-type, the polybutadiene-isoprene type, o:
Butyl type, neoprene, and silicone elastomers. In 1961 the first significant production of sterec
or synthetic natural, rubbers was reported.

The total output of all types of elastomers in the United States in 1961 amounted to 2,807
million pounds--slightly less than the 2, 952 million pounds reported for 1960. Sales of elasto-
mers covered by this report amounted to 2, 565 million pounds, valued at $717 million, in 1961,
compared with 2, 551 million pounds, valued at $698 million, in 1960. Statistics on the produc-
tion and sales of elastomers are given in table 18A°,

Production of cyclic elastomers, which consisted chiefly of the polybutadiene-styrene type
(S-type), amounted to 2, 118 million pounds in 1961, compared with 2, 283 million pounds in 196
Sales of these elastomers amounted to 1,912 million pounds, valued at $462 million, in 1961,
compared with 1, 949 million pounds, valued at $469 million, in 1960. Production of polyurethan
type elastomers in 1961 amounted to 13 million pounds.

The output of acyclic elastomers, including N-type, neoprene, Butyl, silicone, and stereo
rubbers, amounted to 689 million pounds in 1961, compared with the 669 million pounds reporte
for 1960. Sales of these elastomers amounted to 653 million pounds, valued at $255 million, in
1961, compared with 602 million pounds, valued at $229 million, in 1960. The output of silicone
elastomers in 1961 amounted to 5. 7 million pounds.

9 See also table 18B, part I, which lists these products alphabetically and identifies the manufacturers,
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TABLE 18A,--Elastomers (synthetic rubbers):* U.S. production and sales, 1961
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[Listed below are all elastomers (synthetic rubbers) for which reported data on production or 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 18B in pt. III lists alphabetically all elastomers for which data on production or
sales were reported and identifies the mamufacturer of each]

Sales
Product Production
Unit
Quantity Value value?
1,000 1,000 1,000 Per
pounds® pounds?® dollars pound
Grand total -- ———- 2,806,531 2,564,838 716,600 $0.28
ELASTOMERS, CYCLIC
Total---- -—--| 2,117,859 1,911,649 461,666 2%
Polybutadiene-styrene type (S-type) 2,089,679 cee . .
Polybutadiene-styrene-vinylpyridine type 15,121 cee vee ves
Polyurethane type - 13,059 cee oo cee
ELASTOMERS, ACYCLIC
Total- 688,672 653,189 254,934 .39
Polybutadiene-acrylonitrile type (N-type) 91,235 78,928 38,761 49
Polychloroprene type (Neoprene) - 265,543 vee e v
Polyisobutylene-isoprene type (Butyl)-------c-e-cmccacoaoe-o 200,274 oee cee .
Silicone elastOmersS---em=eemmeccc oo cmmeeoen 5,690 4,171 20,370 4.88
A11 other acyclic elastomers®---- e L T 125,930 570,090 195,803 .34

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

2 Calculated from rounded figures.

3 Elastomer-content basis.

4 Includes data for the production and sales of polyalkalene sulfide, polybutadiene, and polyiscbutylene elasto-
mers, and natural rubber modifications; and for sales of neoprene and butyl elastomers.

Note.--Statistics on the production of S-type, N-type, butyl, and neoprene elastomers were compiled in coopera-
tion with the U.S. Bureau of the Census.

Plasticizers

Plasticizers are organic chemicals that are added to synthetic plastics and resin materials
to (1) improve workability during fabrication; (2) extend or modify the natural properties of these
resins; or (3) develop new, improved properties not present in the original resins. Plasticizers
reduce the viscosity of the resins and make it easier to shape and form them at high tempera-
tures and pressures. They also impart flexibility and other desirable properties to the finished
product. Statistics on production and sales of plasticizers are given in table 19A.

Total U.S. production of plasticizers in 1961 amounted to 630 million pounds--an increase
of 4. 6 percent over the output of 602 million pounds reported for 1960. Sales in 1961 of the
plasticizers covered in this report amounted to 536 million pounds, valued at $155 million, com-
pared with 500 million pounds, valued at $149 million, in 1960,

Production of cyclic plasticizers in 1951, which consisted chiefly of the esters of phthalic
anhydride and phosphoric acid, amounted to 474 million pounds, compared with 445 million
pounds in 1960. Sales of cyclic plasticizers in 1961 amounted to 406 million pounds, valued at
$106 million, compared with 384 million pounds, valued at $104 million, in 1960.

Production of acyclic plasticizers in 1961 amounted to 156 million pounds, compared with
157 million pounds in 1960. Sales of acyclic plasticizers in 1961 amounted to 130 million pounds,
valued at $48 million. Because of certain changes in reporting procedures, these figures are not
strictly comparable with those for 1960 (116 million pounds, valued at $4% million). The princi-
pal products-included in the acyclic class are the esters of adipic, azelaic, oleic, sebacic, and
stearic acids, epoxidized products, and complex linear polymeric plasticizers.

10 see also table 19B, pt. III, which lists these products alphabetically and identifies the manufacturers.
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TABLE 19A.--Plasticizers: U.S. production and sales, 1961

[Listed below are all plasticizers for which reported data 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 19B in pt. III
lists all plasticizers for which data on production or sales were reported and identifies the manufacturer of

each]
Sales
Chemical Production - -
Quantity Value Unit value®
1,000 1,000 1,000 Per
pounds pounds dollars pound
Grand total. 629,715 536,068 154,614 $0.29
PLASTICIZERS, CYCLIC
Total S 473,581 405,835 106,119 .26
Phosphoric acid esters:
Cresyl diphenyl phosphate? 12,956 13,293 3,411 .26
Tricresyl phosphate? 24,637 23,105 7,237 .31
Triphenyl phosphat 9,399 3,307 1,249 .38
Phthalic anhydride esters, total 376,511 321,583 79,404 «25
Butyl decyl phthalate 4,783 4,631 1,089 2%
Butyl octyl phthalate 15,997 14,360 3,421 2%
Dibutyl phthalate 15,178 13,435 3,665 27
Dicyclohexyl phthalat 5,557 3,453 1,443 42
Didecanoyl phthalate (Dicapryl phthalate)=--===-ememceme- 3,431 2,917 720 .25
Diethyl phthalate 17,332 11,716 2,778 o2
Diisodecyl phthalate 48,345 36,936 8,89 .24
Dimethyl phthalat 4,121 3,289 834 .25
Dioctyl phthalates, total 181,506 161,535 37,461 23
Di(2-ethylhexyl) phthalate 138,330 120,832 28,405 o 24
Diiso-octyl and mixed octyl phthalates 43,176 40,703 9,056 22
Ditridecyl phthalat 2,747 2,109 604 .29
Octyl decyl phthalates, total 16,987 15,145 4,130 .27
Iso-octyl isodecyl phthalate 4,235 3,750 947 25
n-Octyl n-decyl phthalate 12,752 11,395 3,183 .28
A1l other phthalic anhydride esters 60,527 52,057 14,363 .28
A1 other cyclic plasticizers® 50,078 44,547 14,818 .33
PLASTICIZERS, ACYCLIC
Total 156,134 130,233 48,495 37
Adipic acid esters, total. 25,742 20,538 7,518 .37
Di(2-ethylhexyl) adipate 8,478 %,766 1,681 .35
Diisobutyl adipat: 520 113 ) 44 .39
Diisodecyl adipate 5,514 5,130 1,871 .36
Diiso-octyl adipate 4,565 4,255 1,552 36
Octyl decyl adipate 5,042 4,708 1,670 .35
A1l other 1,623 1,566 700 45
Azelaic acid esters 7,335 5,972 2,488 42
Complex linear polyesters and polymeric plasticizers------- 16,474 12,893 4,811 .37
Dibutyl maleate 5,372 3,433 918 .27
Epoxidized soya and tall oil and epoxy stearates----------- 15,887 15,345 4,932 .32
Glycerol monoricinoleate 367 352 131 .37
Oleic acid esters, total. 8,939 4,903 1,288 «26
Butyl oleate 1,827 916 201 .22
Methyl oleate 1,287 cee vee cee
All other 5,825 3,987 1,087 .27
Phosphoric acid esters 10,623 8,443 3,403 .40
Sebacic acid esters, total 11,500 9,181 5,371 .59
Dibutyl sebacate 3,499 1,547 990 .64
Di(2-ethylhexyl) sebacate- 7,434 7,085 4,061 .57
A1l other: 567 549 320 .58

See footnotes at end of table.




SURFACE-ACTIVE AGENTS 45
TABLE 19A.--Plasticizers: U.S. production and sales, 1961 --Continued
Sales
Chemical Production
Quantity Value Unit value!

PLASTICIZERS, ACYCLIC--Continued 1,000 1,000 1,000 Per

pounds pounds dollars pound
Stearic acid esters, total 7,366 6,736 1,576 $0.23
n-Butyl stearate 3,150 2,784 681 24
A1 other 4,216 3,952 895 . .23
Triethylene glycol di(caprylate-caprate)=---------cececeeee 2,223 1,969 687 .35
A1l other acyclic plasticizers‘ 44,306 40,468 15,372 .38

1 Calculated from rounded figures. 2 Includes material produced for use as motor-fuel additive.

3 Includes data for toluenesulfonamides , tetrahydrofurfuryl oleate, and other cyclic plasticizers.

4 Includes data for citric and acetyleitric, tartaric, and ricinoleic acid esters , and for butyl myristate,
glycerol and glycol esters of certain fatty acids, glycerol tripropionate, and other acyclic plasticizers.

Surface-active Agents

The surface-active agents covered in this report include synthetic organic detergents and
wetting, emulsifying, and dispersing agents that function in either aqueous or nonaqueous sys-
tems. Soaps, waxes, and plasticizers are not included. The data are reported in terms of 100-
percent organic, surface-active ingredients, and thus exclude all inorganic salts, water, and
other diluents. Originally developed as soap substitutes for the textile industry, surface-active
agents have proved valuable in many other applications. A major part of the output of surface-
active agents is consumed in the form of packaged household and industrial detergents. The re-
mainder is used as wetting, dispersing, penetrating, and emulsifying agents in the processing of
textiles and leather, in ore-flotation and oil-drilling operations, and in the manufacture of paints,
agricultural sprays, lubricants, cosmetics, foods, pharmaceuticals, and many other products.

Statistics on U.S. production and sales of surface-active agents in 1961 are given in table
20A 11 Total production of surface-active agents in 1961 amounted to 1, 729 million pounds--12.9
percent more than the 1, 532 million pounds produced in 1960, and 15.0 percent more than the
1, 504 million pounds produced in 1959. Sales in 1961 totaled 1, 583 million pounds, valued at
$292 million, compared with 1,399 million pounds, valued at $278 million, in 1960, and'1l,372
million pounds, valued at $271 million, in 1959. Sales in 1961 were thus 13.2 percent larger
than in 1960 and 15.4 percent larger than in 1959, in terms of quantity, and 4.8 percent larger
than in 1960 and 7.5 percent larger than in 1959, in terms of value.

Production of anionic materials in 1961 amounted to 1, 238 million pounds, or 71. 6 percent
of total production of surface-active agents; sales of anionic materials were 1, 192 million
pounds, valued at $173 million. Production of those surface-active agents which are generally
considered nonionic amounted to 446 million pounds, or 25.8 percent of the total; sales were 349
million pounds, valued at $93 million. Production of cationic and amphoteric materials amounted
to 37 million pounds and 8 million pounds, respectively; sales of these two classes totaled 43
million pounds, valued at $25 million.

In this report surface-active agents have--for statistical purposes--been divided into benze-
noid and non-benzenoid groups, instead of into cyclic and acyclic groups as in previous years.
Although the statistical totals given for the benzenoid and non-benzenoid groups for 1961 are not
strictly comparable with those shown for the cyclic and acyclic groups in previous years, the
differences in the group totals are small, so that comparisons between the data are significant.

Production of benzenoid surface-active agents in 1961 amounted to 1, 150 million pounds, or
17. 6 percent more than the 977 million pounds of cyclic surface-active agents reported for 1960.
Sales of benzenoid surface-active agents in 1961 totaled 1, 086 million pounds, valued at $149
million, compared with sales of cyclic surface-active agents in 1960 of 927 million pounds,
valued at $147 million. Of the benzenoid surface-active agents for which individual statistics are
shown in the table, those produced in largest quantity were dodecylbenzenesulfonic acid, sodium
salt, 319 million pounds; lignosulfonic acid, calcium salt, 227 million pounds; and nonylphenoxy-
polyethoxyethanol, 108 million pounds.

Production of nonbenzenoid surface-active agents in 1961 amounted to 580 million pounds,
or 4.5 percent more than the 555 million pounds of acyclic surface-active agents reported for
1960. Sales of nonbenzenoid surface-active agents in 1961 totaled 498 million pounds, valued
at $142 million, compared with the 472 million pounds, valued at $131 million, reported for
sales of acyclic surface-active agents in 1960. Of the nonbenzenoid surface-active agents for
which individual statistics are shown in the table, those produced in largest quantity were
glycerol monostearate, 31 million pounds; coconut oil acids-diethanolamine condensate (amine/
acid ratio-1/1), 17 million pounds; and dodecyl sulfate, sodium salt, 13 million pounds.

11 See also table 20B, pt. III, which lists these products alphabetically and identifies the
manufacturers.
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TABLE 20A.--Surface-active agents: U.S. production and sales, 19611

[Listed below are all 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 20B in pt. III lists all surface-active agents for which data on production or sales were

reported and identifies the manufacturer of each]

Sales
Chemical Production®
1 Unit
Quantity Value value?
1,000 1,000 1,000 Per
pounds pounds dollars pound
Grand total- B 1,729,305 1,583,449 291,591 $0.18
Amphoteric--- B e R PR 7,786 7,494 4,523 .60
Anionic------- 1,237,994 1,191,705 173,190 .15
Cationic --- -— - -- 37,339 35,701 20,615 .58
Nonionic----- 446,186 348,549 93,263 - .27
BENZENOID SURFACE-ACTIVE AGENTS
Total- - 1,149,519 1,085,581 149,301 14
Amides, amines, and quate: aemmonium salts, not
sulfated or sulfonated, total----- 5,664 5,241 4,923 .94
Alkylbenzyldimethyloctadecylammonium salts, total------= 3,462 3,208 2,929 28
Benzyldimethyloctadecylammonium chloride--=---==cccea- cee 103 107 1.04
Benzyldodecyldimethylammonium chloride-e=----cccecac-a 1,421 1,437 1,328 .92
Benzylhexadecyldimethylammonium chloride-------=ecaeu- 671 657 709 1.08
All other----------- _—— 1,370 1,011 785 . .78
Heterocyclic quaternary ammonium saltS---e=---cecemeaaa- 398 315 357 1.13
All other----- 1,804 1,718 1,637 .95
Esters and ethers, not sulfated or sulfonated, total------ 186,305 152,689 30,936 .20
Dodecylphenoxypolyethoxyethanol--- 29,430 oo eee )
Iso-octylphenoxypolyethoxyethanol--- 1,768 1,708 383 .22
Nonylphenoxypolyethoxyethanol---e-ce-cmeccccccomccccaaan 107,670 82,544 15,782 .19
Phenowpolyetho:qrethanol- - - 1,413 1,380 635 46
All other®---- ——— B et 46,024 67,057 14,136 .21
Sulfated and sulfonated benzenoid surface-active agents,
total -- ——— 957,550 927,651 113,442 .12
Benzenesulfonates, tot@l--=-ecceccomcacoccaccccnacacaa-- 582,688 570,133 88,423 .16
Benzene-, toluene-, and xylenesulfonates » totale-ee-w- 49,800 .ee ces cee
Toluenesulfonic acid sodium salt 10,245 10,265 © 1,031 .10
Xylenesulfonic acid, sodium salt -- 19,357 18,435 1,787 .10
All other 20,198 ces ves cee
Dodecylbenzenesulfonates , total---- 400,073 392,629 57,399 .15
Dodecylbenzenesulfonic acid - --- 65,770 61,983 15,224 25
‘Dodecylbenzenesulfonic acid, calcium salt-------=-a-- 2,258 coe .o oo
Dodecylbenzenesulfonic acid, isopropylamine salt---- 3,806 1,166 .31
Dodecylbenzenesulfonic acid, sodium salt------------ 319,320 316,745 38,957 .12
Dodecylbenzenesulfonic acid, triethanolamine salt--- 2,196 2,093 642 .31
All Other---mceem e 10,529 8,002 1,410 .18
Other mono- and dialkylbenzenesulfonates, total: 132,815 148,804 28,206 .19
Decylbenzenesulfonic acid - 1,291 1,207 199 .16
A11 other*---- - - 131,524 147,597 28,007 .19
Lignosulfonates, total----- - -— 325,743 313,148 10,499 .03
Lignosulfonic acid, calcium salt - 226,852 216,537 6,904 .03
All other------ - 98,891 96,611 3,595 04
Nephthalenesulfonates, total-- 5,330 4,222 . 1,915 45
Butylnaphthalenesulfonic acid and sodium salt--------- 557 248 90 .36
Diisopropylnaphthalenesulfonic acid and sodium salt--- 780 397 210 .53
Isopropylnaphthalenesulfonic @acidemm--emcmeccccmcccaaa. 428 300 144 .48
All other-----ecmcmcccccanas 3,565 3,277 1,471 .45
Phenols and ethoxylated phenols, sulfated, total-------- 39,635 ces cos cee
Nonylphenonqrpolyetho:wethyl sulfate---c-cecmcccnccanox 22,038 20,565 4,619 .22
All other------ 17,597 e o oo
All other benzenoid suri‘ace-act:.ve agents, sulfated
and sulfonated’® .—-- -- 4,154 19,583 7,986 41

See footnotes at end of table.
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TABLE 20A.--Surface-active agents: U.S. production and sales, 1961 1_-Continued
Sales
Chemical Production® Unit
P §
Quantity Value value?
NONBENZENOID SURFACE-ACTIVE AGENTS 1,000 1,000 1,000 Per
pounds pounds dollars pound
Total-----=~- - 579,786 497,868 142,290 $0.29
Amides, amines, and quaternary ammonium salts, not
sulfated or sulfonated, totale--------cmcmcccocconcnaax 120,625 114,815 47,258 W41
Acylated amino acids and polypeptides, total------==-=---- 3,255 2,597 5,037 1.94
N-Lauroylsarcosine, sodium salt--------mcocccccnnnnmaan 1,782 1,780 4,636 2.60
All other---ccccmm e e e 1,473 817 401 49
Alkanolamides, total--------------- -- 86,945 83,076 28,707 .35
Coconut oil acids-diethanolamine condensate, total----- 26,747 24,270 10,922 45
(Amine/acid ratio=l/1)==-----meemmcomccmmcmecceeaoe 17,450 16,763 5,721 .34
(Amine/acid ratio=2/1)==---==mmmmemm e eeeeeee 4,269 2,692 928 .34
(A1l other ratios)- B TP e 5,028 4,815 4,273 .89
Lauric acid-diethanolamine condensate------------------ 8,488 8,354 3,019 .36
Lauric acid-isopropanolamine condensate-----------c-=-- 1,603 ces vee ces
Oleic acid-diethanolamine condensate ——-- 753 716 242 .34
Oleic acid-hydroxyethylethylenediamine condensate------ 2,602 cee P N
Stearic acid-diethanolamine condensate--------cocecee-- 1,522 1,387 485 .35
Stearic acid-hydroxyethylethylenediamine condensate---- 2,193 2,750 1,805 .66
Stearic acid-monoethanolamine condensate-----------c--- cee 120 65 .54
All other---ccommcm e 43,037 45,479 12,169 .27
Amides of ethylenediamine, diethylenetriamine, and
tetraethylenepentamine, total--- - 2,173 1,744 833 .48
Oleic acid-diethylenetriamine condensate---------cc---o 125 77 24 31
All other----c-eecmmcmcmmcc e e e ————— 2,048 1,667 809 .49
Amine salts, total------ -—-- ———- 2,708 2,625 1,070 41
Amine acetates------c-cccmmcmmc e 2,228 2,187 810 .37
Oleic acid, triethanolamine salt------cc-ccmeoccmcaaaax 98 23 9 .39
All other------ e L L L L L 382 415 251 .60
Ethoxylated amides B L L EE LS PP e 1,242 e e cee
Ethoxylated amines, total------------- vee 5,152 2,419 47
N-Polyethoxyethyl(mixed alkyl)amine---------c-cecoooenn 1,709 1,154 864 .75
N-Polyethoxyethylrosinamine--------=-cccccmomcmcmacaanax 1,623 ves cee cee
All other: -- B e oo 3,998 1,555 .39
Heterocyclic amines and quaternary ammonium salts, total- 2,019 1,844 876 48
2-Heptadecenyl-l-hydroxyethyl-2-imidazoline-=~--=-=-=-- 515 .ee coe oo
All Other—- - - 1,504 1,844 876 48
Other amides, amines, and quaternary ammonium salts,
totalemmmmmm e e 18,951 17,777 8,316 47
Alkylethyldimethylammonium bromide--------ce-eccccnanax 84 84 102 1.21
Dodecyltrimethylammonium bromide and chloride---------- 495 438 385 .88
Hexadecyltrimethylammonium bromide----=c-mecmceaaaacoae 83 82 197 2.40
All other®--- -- e 18,289 17,173 7,632 A
Carboxylic acid esters, not sulfated or sulfonated, total-- 90,115 79,043 26,311 .33
Ethylene glycol and diethylene glycol esters, total------ 2,670 2,150 684 32
Diethylene glycol monolaurate---------c--cccccmvconanae 629 540 170 31
Diethylene glycol mono-olefte~==---cmcccococcccmeaocnan 128 80 24 .30
Diethylene glycol monostearate-----------cocoeccccncann 1,043 835 246 .29
Ethylene glycol monostearate --------------------------- 558 559 203 .36
All other- B e L L T --- 312 136 41 .30
Glycerol esters, tot@l------m-mcmecmmcmcm e 48,776 45,919 12,863 .28
Glycerol monococate -- 445 404 102 .25
Glycerol mono-oleate-----~=----- - 759 509 182 .36
Glycerol monostearate--- --- 31,356 28,959 7,617 .26
All other-- -— —— 16,216 16,047 4,962 .31
Polyethylene glycol esters, total - 17,168 11,403 4,046 .35
Polyethoxyethyl dilaurate----------c-coccccmccccnmaana 490 452 183 40
Polyethoxyethyl dioleate----===-- -= ——— 1,790 638 226 .35
Polyethoxyethyl distearate 374 360 137 .38
Polyethoxyethyl monolaurate -- ———- 2,433 1,791 751 42
Polyethoxyethyl mono-oleate -—- 3,261 1,948 731 .37
Polyethoxyethyl monostearate-------==cececmcccmccnannoo 2,806 2,172 888 41
Polyethoxyethyl tall oil ester------ -—-- 4,589 3,066 718 .23
All other=---mmmmcm e 1,425 976 412 42

See footnotes at end of table.
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'TABLE 20A .--Surface-active agents: U.S. production and sales, 1961*--Continued

Sales
Chemical .Production®
' 1 Unit
Quantity Value value?
NONBENZENOID SURFACE-ACTIVE AGENTS--Continued
Carboxylic acid esters, not sulfated or sulfonated,-- 1,000 1,000 1,000 Per
Continued pounds pounds dollars pound
Other carboxylic acid esters, total. 21,501 19,571 8,718 $0.45
Methoxypolyethoxyethyl coconut oil ester-------c-ce--a 45 43 23 .53
1,2-Propanediol monostearate 785 858 289 34
All other”-------- - 20,671 18,670 8,406 45
Ethers, not sulfated or sulfonated, total-----e-ececoooaoo 85,918 36,954 10,703 .29
Polyethylene glycol ethers, total 60,168 14,640 4,851 .33
Polyethoxyethyl castor oil ether 1,801 1,484 497 W33
Polyethoxyethyl dodecyl ether ves 1,420 700 49
Polyethoxyethyl octadecyl ether 49 35 31 .89
Polyethoxyethyl oleyl ether : 2,634 2,323 1,174 51
Polyethoxyethyl tridecyl ether-------ceecceccccaaaeoo 7,523 7,035 1,705 24
All other ————- - 48,161 2,343 Tbds .32
All other ethers and thioethers- 25,750 22,314 5,852 .26
Fatty acids, potassium and sodium salts, not sulfated or
sulfonated, total- 12,893 12,462 2,507 .20
Coconut oil acids, potassium salt 87 84 21 .25
Oleic acid, potassium salt 714 367 54 .15
Oleic acid, sodium salt------=---- 1,315 1,315 239 .18
Stearic acid, potassium salt------ -- 537 528 89 .17
Tall oil acids, potassium salt--- 3,883 3,873 677 .17
Tallow acids, sodium salt----- 2,670 2,665 282 .11
All other------- -—- - 3,687 3,630 1,145 .32
Phosphoric and golyphosphoric acid esters, not sulfated
or sulfonated -- 3,480 2,454 1,524 .62
Sulfated and sulfonated nonbenzenoid surface-active
agents, total--- —— ——- ———— 266,755 252,140 53,987 .21
Dicarboxylic acid amides and esters, sulfated and
sulfonated, totale-----=cecocmcommmcc e 4,900 4,580 2,950 .64
Di(2-ethylhexyl)sulfosuccinate-mm-mmmmeococcmccccceaae 2,838 2,632 1,791 .68
All other---- 2,062 1,948 1,159 .59
Fats, oils, and waxes, sulfated and sulfonated,
total------ccoeem- B 28,201 19,190 3,759 .20
Castor oil, sulfonated-------- -- 7,174 3,897 1,126 .29
Coconut oil, sulfonated--------ccmccccmcmmccmmmncccaao 806 483 133 .28
Cod o0il, sulfonated-- 1,889 1,523 217 14
Lard, sulfonated ——— 60 cee oo oo
Neatsfoot oil, sulfonated 1,051 607 122 .20
Peanut oil, sulfonated--- -- 1,396 1,304 368 .28
Rice-bran oil, sulfonated-- -- 679 213 50 .23
Soybean oil, sulfonated -- 293 267 84 .31
Sperm 0il, sulfonated-----=--caecccmmmcomcmeeeean 5,002 2,537 464 .18
Tall oil, sulfonated --- 413 393 116 .20
Tallow, sulfonated 8,108 7,257 898 .12
All other 1,330 709 181 .26
Other nonbenzenoid surface-active agents, sulfated and
sulfonated, total------- - --- 233,654 228,370 47,278 .21
Coconut oil acids-monoethanolamine condensate,
sulfated, potassium salt=---==ce-mceccammccccmaaao 921 89 87 .98

See footnotes at end of table.
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Sales

Chemical Production® Uni
i1 Unit
Quantity value

Value

NONBENZENOID SURFACE-ACTIVE AGENTS--Continued

Sulfated and sulfonated nonbenzenoid surface-active
agents--Continued

Other nonbenzenoid surface-active agents, sulfated and 1,000 1,000 1,000 Per

sulfonated--Continued pounds pounds dollars pound
Dodecyl sulfate, ammonium Salte-=--=e-ecmccmmacmaaacan 864 851 445 $0.52
Dodecyl sulfate, diethanolamine salt------ec-coecaeaaa 734 660 604 .92
Dodecyl sulfate, sodium salt------c-cecmcmmccmmmacaaoo 12,752 11,364 6,362 .56
Dodecyl sulfate, triethanolamine salt=--=--ece-e-caeaa- 5,468 4,356 1,467 .34
Isopropyl sulfo-oleate - 1,031 842 274 .33
N-Methyl-N-oleoyltaurine---------cc-mmmmmcaaccaaeoo 2,340 2,225 1,236 .56
Oleic acid, sulfonated. B Rt L L L PP P S e 2,378 1,345 501 .37
n-Propyl sulfo-oleate-------- 781 724 197 .27
ALl Other® e oo oo oL 207,215 205,914 36,105 .18

1 All quantities are given in terms of 100-percent organic surface-active ingredient.
2 Calculated from rounded figures.

3 Includes ethoxylated alkylphenols and small quantities of other benzenoid esters and ethers.

4 Includes tridecylbenzenesulfonates and salts of all other benzene- , toluene-, and xylenesulfonates.

5 Includes octylphenoxypolyethoxyethanesulfonic acid, sodium salt of water-soluble petroleumsulfonic acid, and
sulfonated derivatives of biphényl and of diphenyl ether.

6 Includes production of all other ethoxylated amines and sales of ethoxylated amides and of rosinaminopoly-
ethoxyethanol.

7 Includes esters and ethoxylated esters of 1,2-propanediol and of polyhydric alcohols.
8 Includes small quantities of benzenoid phosphates.

.9 Includes sulfated and sulfonated acids, alcohols, alkanes, amides, amines, esters , ethers, and quaternary am-
monium compounds.

Pesticides and Other Organic Agricultural Chemicals

This section of the report covers pesticides (fungicides, herbicides, insecticides, and
rodenticides) and other organic agricultural chemicals, such as plant hormones, seed disin-
fectants, soil conditioners, and soil fumigants. The data are given in terms of 100-percent
active material; they thus exclude such materials as diluents, emulsifiers, synergists, and
wetting agents. Statistics on production and sales of pesticides and other organic agricultural
chemicals in 1961 are given in table 21A,12

Production of pesticides and other organic agricultural chemicals in 1961 amounted to 700
million pounds--about 8 percent more than the 648 million pounds reported for 1960. Sales in
1961 were 612 million pounds, valued at $303 million, compared with 570 million pounds, valued
at $262 million, in 1960,

The output of cyclic pesticides and other chemicals included in the cyclic group amounted to
572 million pounds in 1961--about 9 percent more than the 526 million pounds produced in 1960,
Sales in 1961 were 484 million pounds, valued at $238 million, compared with 455 million pounds,
valued at $203 million, in 1960. The chemical in this group which was produced in the greatest
quantity in 1961--as in each year since it was first separately reported in 1944--was the in-
secticide DDT. The output of this product in 1961 amounted to 171 million pounds, a record
high.

8 Production of acyclic pesticides and other acyclic organic agricultural chemicals in 1961
.amounted to 128 million pounds, compared with the 122 million pounds reported for 1960. Sales
in 1961 were 128 million pounds, valued at $65 million, compared with 115 million pounds,
valued at $59 million, in 1960,

12 See also table 21B, pt. IH, which lists these products alphabetically and identifies the manufacturers,
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TABLE 21A.--Pesticides and other organic agricultural chemicals: U.S. production and sales, 1961

[Listed below are all pesticides and other organic agricultural 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 21B in pt. III lists all pesticides and other organic agricul-
tural chemicals for which data on production or sales were reported and identifies the manufacturer of each]

Sales
Product Production
s Unit
Quantity Value valuet
1,000 1,000 1,000 Per
pounds pounds dollars pound
Grand total. 699,699 611,917 302,955 $0.50
PESTICIDES AND OTHER ORGANIC AGRICULTURAL CHEMICALS, CYCLIC
Total-- 571,683 484,182 237,586 «49
Fungicides, total 83,130 65,563 21,985 .34
Mercury fungicides 996 900 2,352 2.61
Naphthenic acid, copper salt 1,551 1,539 475 31
Pentachlorophenol and sodium salt 54,584 45,947 8,566 .19
2,4,5-Trichlorophenol and salt 10,866 2,877 1,910 <66
A11 other - 15,133 14,300 8,682 .61
Herbicides and other plant hormones, total=-===-==e-e--c--- 120,608 69,218 64,192 .93
Phenoxyacetic acid derivatives:
(2,4-Dichlorophenoxy)acetic acid (2,4-D)-----====ee=mn- 43,392 16,735 5,147 .31
(2,4-Dichlorophenoxy)acetic acid esters and salts,
total--- - 36,780 27,630 11,802 43
(2,4-Dichlorophenoxy)acetic acid, n-butyl ester------ 4,117 5,872 2,334 40
(2,4-Dichlorophenoxy)acetic acid, dimethylamine salt- 5,680 4,899 2,373 .48
(2,4-Dichlorophenoxy)acetic acid, iso-octyl ester---- 3,064 3,494 1,399 .40
(2,4-Dichlorophenoxy)acetic acid, isopropyl ester---- 7,260 3,929 1,384 .35
A1l other 16,659 9,436 4,312 46
{2,4,5-Trichlorophenoxy)acetic acid (2,4,5-T)=---====== 6,909 2,637 2,410 .91
(2,4,5-Trichlorophenoxy)acetic acid esters and salts,
total 7,795 5,229 5,086 .97
(2,4,5-Trichlorophenoxy)acetic acid, n-butyl ester--- 1,277 cee ces see
(2,4,5-Trichlorophenoxy )acetic acid, iso-octyl ester- 843 1,583 1,489 9%
A1 other 5,675 3,646 3,597 .99
Phenylmercury acetat 547 470 2,630 5.60
A1l other 25,185 16,517 37,117 2.25
Insecticides and rodenticides, total. 367,945 349,401 151,409 .43
Chlorinated insecticides, total: 310,832 300,352 100,587 .33
Hexachlorocyclohexane (Benzene hexachloride) and
lindane?- 25,080 23,221 3,907 .17
1,1,1-Trichloro-2,2-bis(p-chlorophenyl)ethane (DDT)---- 171,438 162,641 28,853 .18
A1 other 114,314 114,490 67,827 .59
0,0-Diethyl O-(p-nitrophenyl) phosphorothioate
(Parathion) 8,423 7,423 5,152 .69
0,0-Dimethyl O-(p-nitrophemyl) phosphorothiocate (Methyl
parathion) 18,527 14,265 10,965 .77
A11 other? 30,163 27,361 34,705 1.27
PESTICIDES AND OTHER ORGANIC AGRICULTURAL
CHEMICALS, ACYCLIC
Total 128,016 127,735 65,369 .51
Fungicides and soil fumigants, total. 84,516 89,355 34,012 .38
Bromomethane (Methyl bromide) 12,892 11,769 5,149 A
1,2-Dibramo-3~-chloropropane 1,170 1,721 956 .56
Dimethyldithiocarbamic acid, ferric salt (Ferbam)-------- 3,091 2,565 857 .33
Ethylene bis(dithiocarbamic acid), disodium salt (Nabam)- 3,675 3,738 1,205 .32
Ethylene bis(dithiocarbamic acid), zinc salt (Zineb)-=---- 8,313 7,773 4,489 .58
A1l other* - 55,375 61,789 21,356 .35
Herbicides: Methanearsonic acid, disodium salt-------=-==-- 345 321 330 1.03
Insecticides 22,865 19,696 17,784 .90
A1l other: 20,290 18,363 13,243 .72

1 Calculated from rounded figures.

2 production of the gamma isomer content in benzene hexachloride and lindane totaled 7.7 million pounds; sales

amounted to 6.4 million pounds.
3 Includes some insect attractants and nematocides.

4 Data on Ziram (dimethyldithiocarbamic acid, zinc salt) are shown in table 17A, Rubber-Processing Chemicals. The

1961 production of Ziram was 1,099,000 pounds; sales amounted to 1,075,000 pounds, valued at $816,000.
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Miscellaneous Synthetic Organic Chemicals

As used in this report, the term ''miscellaneous synthetic organic chemicals'" refers to
those products that are not included in the use groups covered in the preceding sections of the
report. These miscellaneous chemicals, which account for about three-fifths of the output of
all synthetic organic chemicals, include products that are employed in a great variety of uses;
the number of chemicals used exclusively for only one purpose is not large. Among the prod-
ucts covered are those used for gasoline and lubricating oil additives, paint driers, photo-
graphic chemicals, tanning materials, flotation reagents, refrigerants, textile polymers,
sequestering agents, organic fertilizers, antifreeze chemicals, solvents, and acyclic inter-
mediates.

Production of miscellaneous chemicals in 1961 amounted to 32. 7 billion pounds, or 2.6
percent more than the output of 31.9 billion pounds reported for 1960. Sales of miscellaneous
chemicals in 1961 amounted to 15.1 billion pounds, valued at $2.3 billion, compared with 14.0
billion pounds, valued at $2.0 billion, in 1960. Statistics on production and sales of miscel-
laneous chemicals in 1961 are given in table 22A.%3

The total output of miscellaneous cyclic chemicals in 1961 was 769 million pounds, or 3.0
percent less than the output of 793 million pounds reported for 1960. Sales in 1961 totaled 431
million pounds, valued at $146 million, compared with 435 million pounds, valued at $165 mil-
lion, in 1960. The most important subgroup of cyclic compounds was the lubricating oil addi-
tives, the output of which was 348 million pounds in 1961.

Total production of miscellaneous acyclic chemicals in 1961 was 32.0 billion pounds--2.8
percent more than the output of 31.1 billion pounds reported for 1960. Sales in 1961 totaled 14.7
billion pounds, valued at $2.2 billion, compared with 13.5 billion pounds, valued at $1.9 billion,
in 1960.

Production of alcohols and halogenated hydrocarbons in 1961 each exceeded that of any of
the use groups of synthetic organic chemicals except cyclic intermediates and plastics and
resin materials., Production of monohydric, unsubstituted alcohols totaled 6. 2 billion pounds
in 1961, or 1.0 percent more than the 6.1 billion pounds reported for 1960, Alcohols are used
as solvents, intermediates, and antifreeze materials, and for other purposes. Production of
halogenated hydrocarbons totaled 5.4 billion pounds in 1961, about the same as in 1960. Halo-
genated hydrocarbons are used as solvents, intermediates, refrigerants, and aerosol propel-
lants, and for other purposes.

Individual miscellaneous chemicals the output of which exceeded 1 billion pounds in 1961
were synthetic methanol (2.0 billion pounds in both 1961 and 1960); formaldehyde (1.8 billion
pounds, compared with 1.9 billion pounds in 1960); urea (1.8 billion pounds, compared with 1.5
billion pounds in 1960); ethyl alcohol (1.7 billion pounds in each year); ethylene oxide (1.4 billion
pounds, compared with 1.5 billion pounds); dichloroethane (1.4 billion pounds, compared with
1.3 billion pounds); acetic anhydride (1.3 billion pounds, compared with 1.1 billion pounds); iso-
propyl-alcohol (1.2 billion pounds in each year); ethylene glycol (1.2 billion pounds, compared
with 1.3 billion pounds); and vinyl chloride monomer (1.0 billion pounds in each year).

13 gee also table 22B, pt. III, which lists these products alphabetically and identifies the manufacturers,
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TABL_E 22A, --Miscellaneous chemicals: U.S. production and sales, 1961

TListed below are all miscellaneous 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 22B in pt. III lists alphabetically all miscellaneous chemicals for which data on production
or sales were reported and identifies the manufacturer of each’]

Sales
Chemical Production
s Unit
Quantity Value veluel
1,000 1,000 1,000 Per
pounds pounds dollars pound
Grand total- - 32,744,616 15,132,725 2,321,917 $0.15
MISCELLANEOUS CHEMICALS, CYCLIC
Total 769,135 430,883 146,031 .34
Benzoic acid salts: Sodium benzoate, tech. and U.S.Pe=c-==- 5,652 5,297 1,810 34
Benzoyl peroxide 3,189 2,392 | 2,315 97
Cyclopropar 191 166 2,502 15.07
2,6-Di-tert-butyl-p-cresol, total--- -- 17,616 14,824 . 7,949 .54
Food grade----- eemmem %487 4,270 2,625 .61
Tech 13,129 10,554 5,324 .50
Flotation reagents ——— 6,033 cen ces cee
Gasoline additives, total? ———— 8,952 8,064 8,204 1.02
N,N-Di-sec-butyl-p-phenylenediamine-=---cceeceecocacanaax 4,638 4,775 4,709 .99
N,N’-Disalicylidene-1,2-propanediamine 1,376 1,064 1,928 1.81
"~ All other: -—- 2,938 2,225 1,567 .70
Hexamethylenetetramine, tech 28,253 13,732 2,734 .20
Lubricating oil and grease additives, total------ B 347,995 197,970 41,167 221
0il soluble petroleum sulfonate, barium salt------------- 44,967 cee’ vie e
0il soluble petroleum sulfonate, calcium salt--==-===-=--e 107,215 cee vee vee
0il soluble petroleum sulfonate, sodium salt---=---====--- 73,238 51,170 6,925 .14
All other 122,575 146,800 34,242 .23
Nephthenic acid salts, total 3 4 -—- 13,300 11,148 4,482 .40
Calcium naphthenate- 1,162 1,035 457 Xz
Cobalt naphthenate 2,837 2,176 1,497 .69
Iron naphthenate--- 106 116 38 .33
Lead naphthenate 7,109 6,104 1,754 .29
Manganese naphthenate 1,215 888 373 42
Zinc naphthenate 559 544, 206 .38
A1l other: - 312 285 157 .55
Photographic chemicals, total-- ——-- 6,311 6,170 9,918 1.61
Benzotriazole- 18 18 93 5.17
p-Diethylaminobenzenediazonium chloride (p-Diazo-N,N-
diethylaniline)-zinc chloride----- 127 125 290 2.32
All other 6,166 6,027 9,535 1.58
Rosin acid salts> - - 750 261 107 AN
Salicylanilide -—- 192 cee cee cee
Tall oil salts, total? 6,454 5,864 2,075 .35
Calcium tallate -- 259 247 91 .37
Cobalt tallate 2,012 1,839 929 - .51
Copper tallate- - -—-- 86 89 20 .22
Lead tallate- 2,831 2,541 706 .28
Manganese tallate 734 646 198 .31
Zinc tallate- 30 21 6 .29
All other 502 481 125 .26
Tanning materials, synthetic, total 34,966 34,127 6,955 .20
2-Naphthalenesulfonic acid, formaldehyde condensate
and salts- 31,274, 30,155 5,477 .18
All other-- 3,692 3,972 1,478 .37

See footnotes at end of table.
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TABLE 22A.--Miscellaneous chemicals: U.S. production and sales, 1961-- Continued

Sales
Chemical Production
Quantity Value Unit
- valuet

MISCELLANEQOUS CHEMICALS, CYCLIC--Continued 1,000 1,000 1,000 Per

o pounds pounds dollars pound
Textile chemicals other than surface-active agents---: 2,765 1,313 1,642 $1.25
All other miscellaneous cyclic chemical§--==eecmeccmmcacean 286,516 129,555 54,171 42

MISCELLANEOUS CHEMICALS, ACYCLIC

Total----- 31,975,481 14,701,842 2,175,886 .15
Acetaldehyde---- - .es ) 78,393 6,518 .08
Acetic acid, synthetic 100% - 764,023 161,249 13,433 .08
Acetic acid salts, total -——-- . 18,570 17,496 3,747 .21
Ammonium acetate 1,120 1,048 393 37
Copper acetate - 105 102 66 .65
Potassium acetate -- ' 1,676 1,587 326 .21
A11 other- ————- - 15,669 14,759 2,962 .20

Acetic anhydride, 100%, from all sources 1,259,474 cee cee cee
Acetone, total-- 749,575 458,400 28,519 .06
From isopropyl alcohol 591,373 321,397 20,775 |- .06
All other----- 158,202 137,003 7,744 .06

Acrylic acid -—- 12,188 .o ces oo
Acrylonitrile--- T 249,527 157,361 : 27,632 .18
Adipic acid -- -- 49,896 14,203 .28
Alcohols, monohydric, unsubstituted, total---=--ccececacaaa 6,174,125 3,139,891 219,118 .07
Alcohols Cg or lower, total 5,892,650 3,034,321 199,132 07
Amyl alcohols, unmixed ; 1,466 1,597 399 .25
Butyl alcohols, total 599,693 244,473 30,932 .13
Normal (n-Propylcarbinol)----- : 283,278 176,095 23,801 .13
All other--- 316,415 68,378 | 7,131 .10
Ethyl alcchol, synthetic® 1,685,261 935,406 57,116 .06
Fusel oil, refined 476 318 58 .18
Iso-octyl alcchols 59,324 51,011 8,712 .17
Isopropyl alcohol- - 1,188,672 443,820 26,591 .06
Methanol, synthetic------ 2,039,829 1,155,746 41,564 .03
1- and 2-Octanol- 6,867 3,780 770 .20
All other: -- -—- 311,062 198,170 32,990 .17
Alcohols C1o and higher, total-- -—- 281,475 105,570 19,986 .19
Decyl alcohol - - 67,193 48,540 8,505 .18
1-Octadecanol (Stearyl alcohol) 12,594 3,411 877 .26
All other---- 201,688 53,619 10,604 .20
Amines, total--- - | 426,031 117,305 42,109 .36
Butylamine -- - 1,013 594 328 .55
Coconut oil amine------- ———- -——— 892 1,036 497 .48

Diethylamine 5,135 ces eos e
Dimethylamine 43,128 22,885 5,581 24
Dodecylamine--=--cececmmacamccmaaas - 1,280 1,135 762 .67
Methylamine, mono- 8,951 8,603 1,608 .19

Octadecylamine 582 N cee ces
Tallow amine - 2,057 1,879 625 - .33

Tallow amine, dihydrogenated 1,709 cee cee P
Tallow amine, hydrogenated----=---eccecmcccmmmacccaca 1,338 1,223 455 37
Trimethylamine--=-c-eceecmccmcmcmcca oo - 10,393 e eee oo i
All other------- _— 349,553 79,950 32,253 .40
Amyl acetates, 90%- 9,515 6,850 1,172 .17
Bis(2-chloroethyl) ether (Dichlorodiethyl ether)-------e-e- vee 8,861 195 .02
2-Butanone oxime- 2,080 2,117 1,743 .82
Butyl acetates, 90¢, total ) 114,576 98,014 12,725 .13
J L e eee 18,083 2,100 .12
Normal--- --- -—- 77,522 70,879 9,556 .13
All other------- -3 37,054 9,052 1,069 .12

See footnotes at end of table.
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TABLE 22A.--Miscellaneous chemicals: U.S. production and sales, 1961--Continued

See footnotes at end of table.

Sales
Chemical Production
Quantity Value Unitl
value
MISCELLANEOUS CHEMICALS, ACYCLIC--Continued 1,000 1,000 1,000 Per
pounds pounds dollars pound
Butyric acid---- - . 466 145 $0.31
Carbon disulfide- -— --- 545,686 440,382 19,296 .04
Cellulose esters and ethers, total-----cccccmcmmcmcmcccao- 767,409 225,799 93,972 42
Cellulose acetate - -——- 535,697 e vee ces
Sodium carboxymethylcellulose, 100%=------===-==c-caac-un 47,604 41,665 18,984 .46
All other . 184,108 184,134 74,988 oA
Chloral (Trichloroacetaldehyde) ——— . 71,207 ces ces vee
Chloroacetic acid, mono- - - - 55,248 eee cee ves
Chloroacetic acid, ethyl ester----- _— 1,477 ves see ces
2-Chloro-N,N- dmethyletlwlamine (Dimethyla.minoethyl
chlorlde) hydrochloride 140 46 76 1.65
3-Chloro-1,2-propanediol (Glycerol a-chlorohydrin) --------- 20 cee vee oo
Dibutyl fumarate-=------ececmmm oo 3,918 one cee ees
Didodecyl 3,3’-thiodipropionate----- - 432 314 479 1.52
Diethylene glycol ----- ——— -— 107,483 74,547 9,436 .13
Diethyl malonate (Malonic ester)----- ves 438 324 T
.2-Dimethylaminoethanole---==ceemcm oo 894 829 - 593 .71
Dipropylene glyCol--=--emccmmcmcc oo 24,552 20,458 2,697 .13
Dodecenylsuccinic anhydride--=----e-cceemmmcomcccccccccaoaa 1,380 598 288 .48
Epichlorohydrin----e-c-emom oo oo em cee 20,121 4,966 .25
Ethanolamines, total-----~---ce-c---- ——-- 131,208 112,572 23,163 .21
2-Aminoethanol (Monoethanolamine)-----c-ceemececmcmccaaan 44,916 41,128 8,197 .20
2,2”-Iminodiethanol (Diethanolamine) 51,642 38,359 8,406 .22
2,27,2//-Nitrilotriethanol (Triethanolamine)-------=----- 34,650 33,085 6,560 .20
2-Ethoxyethanol (Ethylene glycol monoethyl ether)---------- e 31,629 5,666 .18
. Ethyl acetate, 85% —==-—cc-commmccce e 102,325 86,075 9,835 .11
Ethyl 8crylate-—=c--coocmcmom o e 62,644 19,671 6,290 .32
Ethylene glycol---cmmcomommmo oo 1,183,268 817,505 88,724 .11
Ethylene oxide-------- --- B i 1,355,957 128,072 17,025 .13
Ethyl ether, all grades----------- -—- ——— 91,004 83,008 5,645 .07
Ethyl formate----- e L P e 122 154 50 .32
2-Ethylhexanoic acid (x-Ethylcaproic acid) salts, total---- 2,861 1,720 1,295 .75
Calcium 2-ethylhexanofte-----ecmcccccmomcmmmccccccccccaee oo 101 61 .60
Cobalt 2-ethylhexanoate--- BT 527 433 349 .81
Lead 2-ethylhexano@te---=-ececcmcmommo oo ccccccceeeeo 246 214 9% A
Zinc 2-ethylhexanoate L L R 132 95 46 .48
All other----------- B ettt 1,956 877 745 .85
2-Ethyl-1l-hexyl acetate cee 712 239 .33
Ethyl propionate-----=--e=mcmocmm oo 24 ves cee oo
Fatty acid esters, not included with plasticizers or
surface-active agents, tot@le-=--cc-emmccmccccccccaacao 3,254 2,818 974 .34
Isopropyl myristate-------c=ecmmcmceccm e 1,179 1,183 452 .3€
Isopropyl oleate---=-=-m=a-e - e 145 vee . “ee
Isopropyl palmitate--eccmemccm oo c oo o 678 639 214 .3z
All othereceecmcmemm e e ee -—- 1,252 996 308 .31
Formaldehyde (37% by weight)=-=-=mccecmcmoomcccccecmccecee 1,752,395 723,254 23,633 .0:
Formic acid, 90%--===-c-mommemmmm e 16,689 16,059 2,313 1
Formic acid s@ltS==-=-—mcmccmmcmcm e 23,225 oo o e
Fumaric 8Cide—memcemcmmc e e 20,591 18,840 4,073 .2
Halogenated hydrocarbons, tot@l-------c-cecmomcmcmcmnaonnan 5,361,846 2,810,107 327,337 .1
1-Bromobutane (n-Butyl bromide)----=-c-cemmmmccccccaaaaao 12 ves vee v
Bromoethane (Ethyl bromide)---- T 852 754 292 W3¢
Carbon tetrachloride===--mececccococm e 383,836 335,324 24,648 0"
Chlorinated paraffins, tot@8l-----=ccccccmcmcccccmccaaoono 37,363 36,424 4,821 .1
35%-64% Chlorine B et L 28,453 27,621 3,447 L
All Other--ececme oo e 8,910 8,803 1,374 .1t
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TABLE 22A.--Miscellaneous chemicals: U.S. production and sales, 1961--Continued
Sales
Chemical Production
. Unit
Quantity Value valuel
MISCELLANEQUS CHEMICALS, ACYCLIC--Continued

1,000 1,000 1,000 Per

Halogenated hydrocarbons--Continued pounds pounds dollars pound
Chlorodifluoromethane-========mmm oo e cee 24,459 17,123 $0.70
Chloroethane (Ethyl chloride)------=--m-emmcmmemcamammame 496,767 185,225 14,254 .08
Chloroform, total------cemmm e e o 77,315 54,716 5,501 .10

TeCh-mmm e e e e e e e 76,496 oo . e

U S Pommmme s e e e 819 e
Chloromethane (Methyl chloride)-----====-cmmmcmcocomaaooo 105,118 45,413 4,913 .11
Dichlorodifluoromethane---===-=ccccemmcmcm oo e e 173,481 171,979 51,345 .30
1,2-Dichloroethane (Ethylene dichloride)------==--ceeeea- 1,368,467 442,747 20,941 .05
Dichloromethane (Methylene chloride)--------ccecmceacacae 115,819 114,375 10,862 .09
1,2-Dichloropropane (Propylene dichloride)------=e-e-eu-- 37,746 22,442 766 .03
Dichlorotetrafluoroethane-----=-=cemccccomoammcmauno 8,955 8,893 5,392 .61
Tetrachloroethylene (Perchloroethylene)-=-====-meoeemenm- 225,120 225,399 22,116 .10
Trichloroethylene=---=-=-ecmmommm oo e 309,171 325,600 32,931 .10
Trichlorofluoromethane--=-e-eemmocom oo e e e e 90,934 87,210 19,439 .22

1,2,3-Trichloropropane----==-==ccccmcccmmmmcmmcmc e een 2,552 eus ee cee
Vinyl chloride, monomer (Chloroethylene)--------=ec=-ae-an 1,043,983 424,303 34,229 .08
A1] Obher= = oo mm s oo e o 884,355 304,844 57,754 .19

Isoascorbic acid-=e-=c-c-mcemmmm e ee 247 eee ces ves
Isoascorbic acid, sodium salt=---=--ccmocmccimmmmeee o 1,562 1,088 2,333 2.14
Isopropyl acetate--=---=-ccc oo e 38,803 32,429 3,547 .11
Isopropyl ether--------- - -— 6,371 3,755 239 .06
Lactic acid, 100%, total==-=-ccccmmecccecaa- 5,485 5,437 2,255 41
Edible and medicinal-=---cemmmomccmm oo 4,195 4,027 1,858 46
Technical-=--- - e e D L P L PPt 1,290 1,410 397 .28
Linoleic acid salts, total?--meememcmmcco oo 492 481 152 .32
Calcium linoleate=~===--ccoommemmm oo 145 146 28 .19

Lead linoleat@==e-omcccmmm oo 11 e ves eee
All other---- - —— B e L L L L 336 335 124 .37
Lubricating oil additives, total--- e e e 261,187 107,056 24,219 .23
Phosphorodithicates (Dithiophosphates)----=-=cceccaeaanam- 80,053 27,108 8,009 .30

Sulfurized lard oil---=-=-ecccmcmcmmoo 1,053 e oo e
Sulfurized sperm oil------------- 18,264 2,808 503 .18
A1] OBRET == cmm o m o cm oo S 161,817 77,140 15,707 .20
Maleic anhydride--------c-ccocmaaan * 77,661 41,838 9,070 .22
Mercaptoacetic (Thioglycolic) acid derivatives, total------ 1,940 1,655 1,800 1.09

Ammonium mercaptoacetate (Ammonium thioglycolate) -------- 1,241 aes ces ves
A1l Other---------mmmmmcmememem 699 1,655 1,800 1.09
2-Methoxyethanol (Ethylene glycol monomethyl ether)----=a-- 17,709 11,853 2,202 .19
Methyl acetate---------- - 19,837 19,788 902 .05
Octanoic acid (Caprylic acid) salt§----==e-mecemcocccccmaan 372 350 605 1.73

2-Octanone (Hexyl methyl ketone) B 315 . ves ‘e
Oleic @cid 881186 =mmmmm oo oo oo 329 310 219 .71
Oxalic acid-=---==memmm e e e e 18,664 19,353 3,434 .18
Oxalic acid salts-- B e 5,177 5,206 1,292 .25
Pentaerythritol -— -—r ——— 62,350 50,345 14,392 .28
Pentaerythritol tetranitrate-~---------ccrcemcmmmccee 3,661 2,110 1,676 .79

Phosgene (Carbonyl chloride) -— 57,875 vee . .e
Phosphorus acid esters, not elsewhere specified, total----- 13,554 8,287 4,265 .51
Tributyl phosphate--- ——— 3,287 2,807 1,352 .48
A1l other -—- P L L L L L L L P T 10,267 5,480 2,913 .53
Polyacrylic acid saltsS--=-=-=-cccecmmcmm et 1,457 1,205 1,569 1.30
Polyethylene glycol- B 31,447 26,662 6,670 .25
Polypropylene glycol B e e L P T 54,863 32,007 6,926 .22
Propionic acid-- 30,634 9,979 1,665 .17

See footnotes at end of table.
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TABLE 22A .--Miscellaneous chemicals: U.S. production and sales, 1961--Continued

Sales
Chemical Production

Unit

Quantity Value valuel

MISCELLANEOUS CHEMICALS, ACYCLIC--Continued 1,000 1,000 1,000 Per

pounds pounds dollars pound
Propionic acid salt: Sodium propionate------------- - 4,555 4,695 1,354 $0.29
Propylene glycol (1,2-Propanediol) -—- 160,341 122,141 14,702 .12
Propylene oxide----- 374,153 35,655 4,768 .13
Sequestering agents, total---------ceccccmmcmac- 22,354 . 18,515 6,915 .37

(Ethylenedinitrilo)tetraacetic acid (Ethylenediamine- 2,756 1,564 774 .49

tetraacetic acid).

(Ethylenedinitrilo)tetraacetic acid, monosodium iron 578 630 462 .73

salt.

(Ethylenedinitrilo)tetraacetic acid, tetrasodium salt---- 11,072 9,015 3,108 .34

(N-Hydroxyethylethylenedinitrilo)triacetic acid, 4,553 4,418 1,366 .31

trisodium salt.

All other-------ccocomcnacuan B L e L P P 3,395 2,888 1,205 42
Sodium formaldehydesulfoxylate-----cocemcocmcmmmommccana 5,493 5,259 1,096 .21
Sodium methoxide (Sodium methylate)----=--mecmmocmccmccaaan 4,268 3,585 1,062 .30
Stearic acid salts, total?-- 27,299 23,158 8,739 .38

Aluminum stearates, total----=m-ecememcmmoeemeeeeeo 5,298 4,578 1,741 .38

Aluminum distearate------cecmcomccmmcm e 4,273 3,722 1,397 .37
Aluminum stearate, other---- e 1,025 856 344 .40

Ammonium stearate- - -—- 321 323 49 .15

Barium stearate--- 294 248 96 .39

Calcium stearate-----~-secomccmmmmme o 8,433 7,591 2,449 .32

Lead stearate 441 364 133 .36

Lithium stearat ———— 261 254 123 .48

Magnesium stearate-- -—- 1,088 1,027 430 42

Zinc stearate----------- - 7,705 6,283 2,416 .38

A1l Other=s----mecmmocmmec e eeee 3,458 2,490 1,302 .52
Tallow amide, hydrogenated------------ 1,382 s ‘e ves
Triethylene glycol-- R T e 30,183 23,984 4,029 .17
Urea in compounds or mixtures (100% basis), total®--------- 1,843,573 1,771,965 976,173 .04

In feed compounds----=--=-=secemoommmcccm e -—- 203,010 214,769 9,359 .04

In liquid fertilizer------c-cecmmmcmmcccccceceee 626,311 585,920 24,651 .04

In 501id fertilizer--—--o-mmomeommmcommmomcemcomemaee .- 842,670 829,559 36,191 .04

A1l other--=--cmmccmccm e e e 171,582 141,717 5,972 .04
Vinyl acetate, monomer------------- - -—- 273,491 168,903 24,880 .15
Zinc formaldehydesulfoxylate----------ccccocommcmmccccnaan- 1,223 1,183 495 i
All other miscellaneous acyclic chemicalg-=-----ceccccean-- 7,048,231 2,209,578 922,593 Jhe

1 Calculated from rounded figures.

2 gtatistics exclude production and sales of tricresyl phosphate. Statistics on tricresyl phosphate are given in

the section "Plasticizers."

3 Quantities are given on the basis of solid naphthenate, resinate, tallate, or linoleate content.
4 Statistics exclude production and sales of copper naphthenate. Statistics on copper naphthenate are given in the

section "Pesticides and Other Organic Agricultural Chemicals."

5 statistics on production of ethyl alcohol from natural sources by fermentation are issued by the Aleohol Tax

Unit, U.S. Internal Revenue Service.

6 Statistics exclude production and sales of potassium and sodium oleate. Statistics on these oleates are included

in the section "Surface-Active Agents."

7 Statistics exclude production and sales of potassium and sodium stearates. Statistics on these stearates are

included in the section "Surface-Active Agents."

8 production of urea in primary solution totaled 1,829,338 thousand pounds.

? Includes estimated values for sales of urea in nitrogen compounds.




PART HI. ALPHABETICAL LIST OF INDIVIDUAL PRODUCTS, BY GROUPS,
AND NAMES OF MANUFACTURERS

This section of the report consists of (1) a series of tables that supplement the statistical in-
formation given in parts I and II, and (2) a Directory of Manufacturers. The tables with numbers
that include the letter "B" supplement the tables in part I or part II with numbers that include the
letter "A''; for example, table 8B in part III supplements table 8A in part II.

Each table in part III lists alphabetically the individual items in each group for which data on
production or sales were reported for 1961. The tables include data on only those chemicals for
which the volume of production or sales in 1961 exceeded 1, 000 pounds or for which the value of
sales exceeded $1, 000, Where separate statistics for an item are given in the tables in part I or
part II, an asterisk (*) precedes the name of the item in the tables in part IIL The manufacturers
of each product are indicated by identification codes which are listed in the Directory of Manufac-
turers (table 23). A few companies, however, have specifically requested that they not be identified
as having produced or sold certain items. These manufacturers are indicated by a small letter ''x"
in the tables.

Tar Crudes

TABLE 4B. --Tar crudes for which U.S. production or sales weve reported,
identified by manufacturer,1961

[Tar crudes for which separate statistics are given in table 4A are marked below with an asterisk (*); products not
so marked do not appear in table 4A because the reported data are accepted in confidence and may not be pub-
1ished. Manufacturers' identification codes shown below are taken from table 23. Table 23 identifies all U.S.
producers of tar crudes (except producers that report to the Division of Bituminous Coal, U.S. Bureau of Nd.nes)]

Product Manufacturers' identification codes
(according to list in table 23)*
*Crude light oil-- - -—— CBT, RUR.
Light-oil distillates:
*Benzene, specification and industrial grades----------- ACP, ACY, COS, KPP.
*Toluene, specification and other grades-------==------- ACP, ACY, COS, KPP.
*Xylene, all grades------ - - — -- | ACP, ACY, KPP.
*Solvent naphtha mmmmmmeee ACY, KPT, NEV, PAI.
A1l other light-oil distillates ACP, KPP, NEV, PAI.
*Pyridine: Crude bases -—- B et ACP, KPT.
*Naphthalene, cgude, solidifying at--
*less than 74 C - | cop, CRT.
*#74° C. to less than 76° C -- | KPT, NEV, PAI.
*76° C. to less than 79° C-mevemmmeemmeae ACP, ACY, ASH, KPT, PRD, RIL, RUR, TAR.
Crude tar-acid oils having a tar-acid content of--
5%t0 less than 24%=--mmm-mmmmmmmmm oo e meeee ACP, ACY, COP, RIL.
24% to 51% --- ~=----- | ACP, KPT, NEV, RIL, TAR.
Cresylic acid, crude - ---- | ACP, KPT, PRD.
*Creosote oil (Dead oil):
*Distillate as such — ---- | ACP, ACY, CBT, COP, CRT, KPT, RIL, RUR, TAR.
*Creosote in coal-tar solution--------ce-memeoommaaooo—o ACP, HUS, JEN, KPT, RIL, RUR, TAR.
A1l other distillate products B et T ACP, KPT, PAI.
*Tar, rogd--==-=-emcmeemmm oo cmme oo m oo ACP, JEN, KPT, OLC, RIL, TAR.
*Tar for other uses:
Crude -—- KPT, OLC, RIL, TAR.
Refinede-—-mecmomm oo e e ACP, KPT, RIL, RUR, TAR.
Pitch of tar:
*Soft and medium (water softening points less than ACP, CBT, COP, JEN, KPT, RIL, RUR, TAR,
110° F., and 110° F. to 160° F.).
*Hard (water softening point above 160° F,)---memeceaaan ACP, KPT, RIL, TAR.
*Pitch-of -tar coke and pitch emulsion---------cesccamcaan- JEN, KPT, RIL, TAR.

1 Does not include manufacturers' identification codes for producers that report to the Division of Bituminous
Coal, U.S. Bureau of Mines. These producers are listed in the U.S. Bureau of Mines Mineral Industry Survey,
July 1962, eptitled "Coke Producers in 1961."
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Crude Products From Petroleum and Natural Gas for Chemical Conversion

TABLE 5B. -- Crude products from petroleum and natural gas for chemical conversion for which
U.S. production or sales were reported, identified by manufacturer. 1961

[Crude products from petroleum and natural gas for chemical conversion for which separate statistics are given in
table 5A are marked below with an asterisk (*); products not so marked do not appear in table 5A because the
reported data are accepted in confidence and may not be published. Manufacturers' identification codes shown
below are taken from table 23. An x signifies that the manufacturer did not consent to his identification with
the designated prrimet]

uct Manufacturers! identification codes
Prod (according to list in table 23)

AROMATICS AND NAPHTHENES

*Alkyl aromatics, distillates, and solvent ACC, AMD, CCP, CSD, DUP, ELP, ENJ » FG, GOC, Jcc, ame,

PAS, PLC, SM, SNT, VPT, WYN.
*Benzene (excgpt motor grade):

*Benzene, 1 APR, ASH, ATR, CCP, COS, CSD, DLH, DXS, ELP, ENJ, GOC,
GRS, PIC, PLP, PRO, RIC, SHO, SNT, SOG, STH, SUN,
VPT, TOC, TX. .
*Benzene, 2° AMO, CO, DOW, SHO, SOC, SOI, UCC.
*Cresylic acid, crude ATR, PRD, PRO, RIC, SHO, SOI, UOC.
*Naphthenic acids:
Acid number less than 150 SM, SUN, TX.
*Acid number 150-199 ENJ, RIC, SM, SOC, SUN.
Acid number 200-224 RIC, sM, SOC.
*Acid number 225-249 NOP, RIC, SHO, SM, SOC.
Sodium carbolate and phenate, crude ATR, GOC.
*Toluene:
*Nitration grade, 1° ASH, ATR, COS, DLH, ENJ, GOC, GRS, LEN, PRO, RIC, SHC,
SHO, SIN, SNT, SOG, SUN, TOC, VPT.
*Pure commercial grade, 2° CSD, DOW, MON, SHO, SOG.
Solvent grade ASH, €O, FG, PLP, SOI, TX, UCC.
A1l other: DIH, DXs, ELP, ENJ, SOC, SUN, TOC, VEL.
*Xylenes, mixed:
Aviation grade CSD, S0C, SO0G.
*3° and 5° ASH, CCP, DLH, ENJ, PRO, SIN, SNT, SUN.
A1l other AMO, COS, DLH, ELP, ENJ, GRS, SHO, SOC, SOG, SOI, SUN,
T0C, VPT.
A1l other aromatics and naphthenes ENJ, i.EN, MON, PLC, SHC, M.

ALIPHATIC HYDROCARBONS

Ci hydrocarbon: Methane CCP, PAN, SOI.
*C2 hydrocarbons:
*Acetylene ACY, DOW, G, MON, PPG, UCC, x.
*Ethane CCp, ENJ, PAN, PLC, SHC, SOI, TX, UCC, USI..
*Ethylene CCp, DOW, DUP, EXX, ELP, ENJ, GOC, JCC, KPP, MON, oMC,
PET, PLC, RIC, SHC, SM, SOI, TX, UCC, USI.
C2 and C3 hydroearbons, mixed ENJ, SM.
C3 hydrocarbons:
*Propane AMO, ASH, CCP, CSD, DLH, DXS, ENJ, OMC, PAN, PLC, PLP,
PRO, RIC, SHO, SIN, &M, SNT, SOG, SOI, UCC, uoc,
UsI.
Propane-propylene mixture ELP, GOC, PLC, TX.
*Propylene ACP, ASH, CCP, DOW, EXX, ELP, ENJ, JCC, MON, PET, PLC,

RIC, SHC, SHO, SIN, SM, SOI, SUN, TXB, ucc, uoc.
*C,4 hydrocarbons:

*1,3-Butadiene, grade for rubbers (elastomers)-----meem-na CPY, DOW, DUP, ELP, ENJ, FRS, GGC, PET, PILC, PIT, SHC,
SM, Soc, TUS, TXB, UCC.

*Butadiene and butylene fractions ACP, DOW, MON, PLC, SHC, SHO, SIN, SOC.

*n~-Butane CSD, DXS, ELP, QMC, PAN, PLC, PLP, PRO, SHO, SM, SNT,

s0c, s0G, SOI, UGG, USI.
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TABLE 5B. -- Crude products from petroleum and natural gas for chemical conversion for which
U.S. production or sales were reported, identified by manufacturer, 1961--Continued

Manufacturers! identification codes
Product (according to 1ist in teble 23)
ALTPHATIC HYDROCARBONS--Continued
*C,; hydrocarbons--Continued
*1-Butene : ELP, PIC, PIT, TXB.
2-Butene PIC, PTT, TXB.
*1-Butene and 2-butene mixtur MO, CCP, ENJ, GOC, PLC, PRO, PIT, SHO, SOC, SOI, TX,
TXB.
*Isobutane (2-Methylpropane) coP, DXS, ELP, OMC, PAN, PLC, SHO, SOI, UCC, USI, x.
*Isobutylene (2-Methylpropene) CcCP, ENJ, PIT, SIN.
A11 other Jcc, OMC, PLC, SM, SOI, UCC, USI.
*Cs hydrocarbons:
Isopentane (2-Methylbutane) CCP, CSD, PLC, SOI, STH.
Isoprene (2-Methyl-1,3-butadiene) ENJ, PLC, SHC.
n-Pentane PIC.
All other ACP, ENJ, PAS, PLC, SOI, USI.
Ce¢ hydrocarbons:
Diisopropyl (2,3-Dimethylbutene) PIC.
Hexane ENJ, PLC, SOG.
Neohexane (2,2-Dimethylbutane) PIC.
A1 other: PIC.
Cr hydrocarbons:
n-Heptane EKX, ENJ, PLC.
Heptenes csD, ENJ, GOC, SOG.
A1 other PLC.
Cg hydrocarbons:
*Diiscbutylene (Diiscbutene) ATR, PTT, SHC, TX.
n-Octane ENJ, PLC.
2,2,4-Trimethylpentane (Iso-octane)- ENJ, PLC.
A1l other - PLC.
Hydrocarbons, Cg and above:
*1-Dodecene (Tetrapropylene) ACC, AMO, CO, DXS, ENJ, GOC, MON, RIC, SNT, SOC, SUN,
TX.
Eicosan ATR.
*Nonene (Tripropylene) AMO, ENJ, GOC, RIC, SUN.
*Polybuten CSD, SOC, SOI, TX.
Triiscbutylene ATR, PIT.
M1 other Acc, CO, DXS, EKX, ENJ, GOC, KEN, PLC, SNT, SOC, SOI.
*Hydrocarbon derivatives:
tert-Butyl mercapten (2-Methyl-2-propanethiol)--======-= PAS, PIC.
Di-tert-butyl disulfide------ : PLC.
Ethyl mercaptan (Ethanethiol) CSD, PAS, PLC, SOC.
Isopropyl mercaptan~=--=--=-=c-cc-cec-- SOC.
Methyl mercaptan (Methanethiol) ACC, PAS.
tert-Octyl mercaptan -- | PIC.
A1 other --- | CSD, EKX, PAS, PLC, SOC.
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Cyclic Intermediates

TABLE 'B. --Cyclic intermediates for which U.,S. production or sales were reported, identified by
manufacturer, 1961

[Cyclic intermediates for which separate statistics are given in table 7A are marked below with an asterisk (%);
cyclic intermediates not so marked do not appear in table 7A because the reported data are accepted in confidence
and may not be published. Manufacturers' identification codes shown below are taken from table 23. An x signifies
that the manufacturer did not consent to his identification with the designated product. Appendix B lists alpha-
betically all the important common names of cyclic intermediates usually encountered in the trade and gives the

corresponding
this table]

standard (Chemical Abstracts) name under which the manufacturers' identification codes are given in

Manufacturers' identification codes

Chemical (according to list in table 23)
Aceanthra[2,1-a]aceanthrylene-5,13~dione=---==-moccocmmoam- AHC.
8-Acetamido-1-(4-acetamido-2-hydroxy-5-nitrophenylazo) - TRC.

2-naphthol.
2-Acetamido-3-chloroanthraquinone-----=-ce-cccececaocaooaoo AHC, G.
*Acetanilide, tech e EKT, MRK, SW.
Acetic acid, phenylester--- KF.
Acetoacetanilide------ -— FMP, UCC.
Acetoacet-o-anisidide---=-c-ceccmaaan B e L TP ucc.
o-Acetoacetotoluidide---~-==cmcaun FMP, UCC.
Acetone phenylhydrazone-------==-- DUP.
p-Acetophenetidide-----c-cecmaeeuao KPC.
Acetophenone, tech------ ———— --- | ACP, UCC.
p-Acetotoluidide~=--- - oomomm oo ACY, SDH.
3-(2-Acetamido-4-aminophenylazo)-1,5-naphthalenedisul- TRC.
fonic acid.
N-Acetylanthranilic acid-------=mccmm e DUP.
N-Acetylsulfanilyl chloride ACY, MRK.
ALKy 1benZene === == - = o e e e e e e e ATR.
o-d1l-5-Allyl-6-imino-1-methyl-5-(1l-methyl-2-pentynyl)- LIL.
barbituric acid.
N-Amidinoalanine - EK.
Amino-aceanthra[2,l-a]aceanthrylene-5,13-dione- AHC.
3’ -Aminoacetanilide TRC.
*4 /-Aminoacetanilide (Acetyl-p-phenylenediamine) DUP, G, JTC, NAC, TRC.

3/-Aminoacetophenone-= === me o cm oo mm oo SDH.

4 ’-Aminoacetophenone==-==—=com oo cccmee oo NES.

*5-Amino-2-(p-aminoanilino)benzenesulfonic acid CMG, DUP, TRC, YAW.
5(and 8)-Amino-8(and 5)-p-aminophenylazo-2-naphthalene- TRC.

sulfonic acid.
1-Amino-4~(3-amino-4-sulfoanilino)-2-anthraquinonesulfonic TRC.
acid. .
1-Amino-4-(4-amino-3-sulfoanilino) -2-anthraquinonesulfonic TRC.
acid.
1-Amino(2-amino-~7-sulfo-5-hydroxy-6-naphthylazo) -6-nitro- TRC.
2-naphthol-4-sulfonic acid.
5-Amino-2-anilinobenzenesulfonic acid-------=-ecommmomemoo DUP, NAC.

%2~ (p-Aminoanilino)-5-nitrobenzenesulfonic acid- ALT, CMG, DUP, NAC, TRC, VPC.
3-Amino-p-anisamide--=--c=ccmmcmmm e G.
3-Amino-p-anisanilide---------- PCW.

*]1-Aminoanthraquinone and salt-- ACY, AHC, CMG, DUP, G, KPC, MAY, NAC, TRC.

*2-Aminoanthraquinone and salt---------- ACY, DUP, G, NAC, TRC.
1-Amino-2-anthraquinonecarboxylic acid DUP.
1-Amino-2-anthraquinonesulfonic acid----------eccmmmmmmaoo | G.
5(and 8)-Amino-l-anthraguinonesulfonic acid=----------=---- TRC.
N-(4-Amino-l-anthraquinonyl)anthranilic acid G.
N-(5-Amino-l-anthraquinonyl)anthranilic acid DUP.
N-(8-Amino-l-anthraguinonyl)anthranilic acid DUP.
4=-Aminoantipyrine----—=— o m o SDW.
#*6-Amino-3,4’-azodi(benzenesulfonic acid)---- CMG, G, KPC, MEE, NAC, TRC.
8-Aminobenz[a]acridin-7(12H)-one---=~=cecme- NAC.

*1-Amino-4-benzamidoanthraquinone----===eececmm e ACY, DUP, G, MAY, NAC, TRC.




CYCLIC INTERMEDIATES 6l

TABLE 7B. --Cyclic intermediates for which U,S, production or sales were reported, identified by
manufacturer, 1961 --Continued

. Manufacturers' identification codes
Chemical (according to 1list in table 23)
1-Amino-5-benzamidoanthraguinone AHC, DUP, G, NAC, TRC.
6-[p-(p-Aminobenzamido)benzamido] -1-naphthol-3-sulfonic DUP.
acid.
6- (m-Aminobenzamido)-1-naphthol-3-sulfonic acid-----=-==-- TRC.
#6- (p-Aminobenzamido) -1-naphthol-3-sulfonic acid----------- DUP, G, NAC, VPC.
2-Amino-p-benzenedisulfonic acid[SO0sH=1] ~-----mcmmcemeomn- DUP, NAC, TRC.
5-Amino-2(3H)-benzimidazolinon ——— —— - | DUP.
p-Aminobenzoic acid, tech ——— e L LT P DUP, G, NAC.
p-Aminobenzoic acid, diethylaminoethyl ester-------ceecoua SDW.
2-Amino-6-benzothiazolecarboxylic acid--~--m=e-e--mommommo DUP.
2- (m-Aminobenzoyl)-o-acetanisidide--- G.
2-Amino-1- (p-benzylthiophenyl)-1,3-propanediol----======-= X.
5(and 8)-Amino-8(and 5)-bromo-1,6(and 1,7)-anthra- TRC.
quinonedisulfonic acid.
%1 -Amino-4-bromo-2-anthraquinonesulfonic acid and sodium AHC, DUP, G, KPC, NAC, TRC.
salt.
%2-Amino-1-bromo-3-chloroanthraguinone AHC, KPC, MAY.
%1 -Amino-2-bromo-4-hydroxyanthraquinone---=-=--=-=--eceuu-- DUP, G, KPC, TRC.
1-Amino-4-bromo-2-methylanthraquinone-=----===ereceecaa-- AHC.
1-Amino-2-bromo-4- (p-toluidlno)anthraquinone -------------- AHC.
4-Aminocarvacrol -—- - FIN.
%*1-Amino-5-chloroanthraquinone - | ACY, AHC, DUP, G, MAY, NAC, TRC.
1-Amino-5(and 8)-chloroanthraquinone--- ACY, DUP.
1-Amino-8-chloroanthragquinone---------=cscecemeemmcmanaa"- DUP.
2-Amino-1l-chloroanthraquinone DUP.
*2-Amino-3-chloroanthraquinone - | AHC, G, KPC, MAY.
4-Amino-6-chloro-m-benzenedisulfonamide~----=====mcmece--- ABB, TRC.
2-Amino-5-chlorobenzophenone-----~--= LIL.
2-Amino-6-chlorobenzothiazole hydrochloride-~------r-m=c-- DUP.
2-Amino-5-chlorobenzoxazole --- X.
%*0-(3-Amino-4-chlorobenzoyl)benzoic acid--------- B AHC, G, KPC, MAY.
2-Amino-5-chloro-4-ethylbenzene----- - | ACY.
2-Amino-4-chlorophenol----=--===ce-emmmmmcocecocooococonon G, MEE.
*6-Amino-4-chloro-1-phenol-2-sulfonic acid----------------- CMG, G, NAC, TRC.
3-Amino-6-chloropyridazine B et L L L Tl ACY.
#2-Amino-5-chloro-p-toluenesulfonic acid [SO03H=1]---=------ ACY, HCC, SUC, SW.
#6-Amino-4-chloro-m-toluenesulfonic acid [SOsH=1]---------- DUP, G, HCC, SW.
2-Amino-p-cresol-----=cmcmmmmmmmccme e cac e oo — oo TRC.
%1 -Amino-2,4-dibromoanthraguinone ---- | AHC, DUP, G, KPC, NAC, TRC.
47 Amino-z’ 5’-diethoxybenzanilide- - |G
5-Amino-2- (2 3-dihydro-2-oxobenzimidazol-5-ylamino)- DUP.
benzenesulfonic acid.
4’-Amino-2”,5’-dimethoxybenzanilide G.
3-Amino-N,N-dimethyl-p-toluenesulfonamide----------=--===- G.
2-Amino-3,5-dinitro-N-ethylbenzenesulfonamide EKT.
3-Amino-6-ethoxypyridazine----------- ACY.
3-Amino-9-ethylcarbazole-======m=memmmcceoceaec oo aannon KPC.
p-Amino-N-ethyl-N-1-naphthylbenzamide-------------- G.
2-Amino-N-ethyl-5-nitrobenzenesulfonanilide------=--~------ G.
2-Amino-5-ethyl-1,3,4-thiadiazol e e L L e ACY.
3-(2-Aminoethyl) 2-thlohyde.nto1n---- --- | BPC.
5-Amino-8- (p-hydroxyanilino)- 2-naphtha1enesulfon1c acid--- | DUP.
1-Amino-4-hydroxyanthraquinone------==------ccc-c=-o-em-o=- G.
3-Amino-2-hydroxyanthraquinone------ - G, NAC.
2-Amino-4-hydroxybenzenearsonic acid: --- | SDW.
8-[4-(8-Amino-1-hydroxy-3, 6-disulfo-2-naphthylazo)-5- TRC.
methoxy-o-tolylazo]-1-naphthol-3,6-disulfonic acid,
benzenesulfonate.
3-Amino-6-hydroxy-2-methylphenazine (Tolazine base)----=-- | NAC.
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TABLE 7B. -- Cyclic intermediates for which U.S. production or sales were reported, identified by
manufacturer, 1961--Continued

Chemical Manufacturers' identification codes
(according to list in table 23)
2-Amino-1’ -hydroxy-5’-nitroacetanilide TRC.
6-Amino-5-(2-hydroxy-4-nitrophenylazo )-2-naphthalene~ TRC.
sulfonic acid.
5-Aminoisophthalic acid --- | G.
5-Amino-2-(p-methoxyanilino)benzenesulfonic acide-=-e-ccea- G.
N-(1-Amino-2-methoxy-4-anthraquinonyl )-p-toluene- G.
sulfonamide.
N-(4-Amino-3-methoxy-1l-anthraquinonyl)-p-toluene- DUP.
sulfonamide.
5-Amino-6-methoxy-2-naphthalenesulfonic acid------c-eecoauc NAC, TRC.
m~-(4-Amino-3-methoxyphenylazo )benzenesulfonic acid------=ao= DUP, TRC.
3-Amino-6-methoxypyridazine-- ACY.
1-Amino-2-methoxy-4-(p-toluenesulfonamido)anthraquinone---- | KPC.
7-(4-Amino-5-methoxy-o-tolylazo )-1,3-naphthalenedisulfonic TRC.
acid.
8-(4-Aminc-5-methoxy-o-tolylazo)-1l-naphthol-3,6-disulfonic TRC.
acid, benzenesulfonate.
%4’ -Amino-N-methylacetanilide CMG, G, NAC.
1-Amino-2-methylanthraquinone AHC, DUP.
4’-Amino-6’-methyl-m-benzanisidide G.
4-Amino-4 -(3-methyl-5-oxo-2-pyrazolin-1-yl)-2,2’- TRC.
stilbenedisulfonic acid.
3-Amino-5-(3-methyl-5-0x0-2-pyrazolin-1-yl )-p-toluene~ G.
sulfonic acid.
8-Amino-7-methyl-2-phenazinol DUP.
2-Amino-N-methyl-1l-phenol-4-sulfonamide TRC.
2-Amino-4-methylpyridine RIL.
2-Amino-5-methylpyridine RIL.
2-Amino-6-methylpyridine RIL.
2-Amino-4-methylpyrimidine (2-Amino-4-methyldiazine)e--====- ACY.
2-Amino-5-methyl-1,3,4-thiadiazole ACY.
1-Amino-2-methyl-4-(p-toluidino)anthraquinone-=-=eeeeeaeea- AHC.
1-Aminonaphth F ,3-c]acridan-5,8,14-trione----cemcmmoccaeean DUP.
4-Aminonaphth(2,3-c ]acridan-5,8,14-trione DUP.
6-Aminonaphth(2,3-¢ Jacridan-5,8,14(13H)trione =-e--ecemaaas G.
 1(and 4)-Aminonaphth[2,3-cJacridine-5,8,14(13H)trione~==n-- DUP.
*2-Amino-1,5-naphthalenedisulfonic acid ACY, SDH, SW.
*3-Amino-1,5-naphthalenedisulfonic acid (Cassella acid )----- G, NAC, TRC.
3-Amino-2,7-naphthalenedisulfonic acide---=ccecceccccacaaae TRC.
4-Amino-1,5-naphthalenedisulfonic acid-- NAC.
4-Amino-1,6-naphthalenedisulfonic acid DUP.
4-Amino-1,7-naphthalenedisulfonic acid BL.
*6-Amino-1,3-naphthalenedisulfonic acid (Amino I acid)------ ACY, ALT, CMG, DUP, G, NAC, TRC.
#7-Amino-1,3-naphthalenedisulfonic acid (Amino G acid)------ ACY, DUP, G, NAC, TRC.
1-Amino-2-naphthalenesulfonic acid (o-Naphthionic acid)---- | DUP.
*2-Amino-1-naphthalenesulfonic acid (Tobias acid)---=-=m-=-- ACY, SUC, sw, x.
4(and 5)-Amino-l-naphthalenesulfonic acid--=ececceccmmaoooo ACY, TRC.
*5-Amino-l-naphthalenesulfonic acid (Laurent's acid)-------- DUP, G, NAC.
%*5-Amino-2-naphthalenesulfonic acid (1,6-Cleve's acid)------ ALL, DUP, G, NAC, TRC.
5(and 8;-Amino-2-naphthalenesu1fonic acid (Cleve's acid, ALL, DUP, G, NAC.
mixed).
*6-Amino-2-naphthalenesulfonic acid (Broenner's acid)--=---- KLS, NAC, SNA, SW.
6(and 7)-Amino-l-naphthalenesulfonic acide-eee-mmmemcceaan- DUP.
*8-Amino-1l-naphthalenesulfonic acid (Peri acid)--=--mmm-ee-- DUP, G, NAC, SDC, TRC.
%*8-Amino-2-naphthalenesulfonic acid (1,7-Cleve's acid)------ ALL, DUP, G, NAC, TRC.
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TABLE 17B. -- Cyclic intermediates for which U.S. production or sales were reported, identified by
manufacturey, 1961--Continued

Manufacturers' identification codes
Chemical (according to list in table 23)

7-Amino-1,3,6-naphthalenetrisulfonic acid-----=---=cmo-emm- DUP.

8-Amino-1,3,6-naphthalenetrisulfonic acid (Koch's acid)---- | DUP, MEE, NAC.

4-fmino-1,3,5-naphthalenetrisulfonic acid, 4,5-sultam, DUP.

trisodium salt.

8-Amino-l-naphthoic acide-----ceo-cm-mommmmcmemmccccc e G.

5-Amino-1-naphthol NAC.

5-Amino-2-naphthol--- SDH.

5(and 8)-Amino-2-naphthol —ee= | G.

*8-Amino-2-naphthol -—- ALL, CMG, DUP, G, SDH, TRC, VPC.
8-Amino-1-naphthol-3,6-disulfonic acid, benzenesulfonate--- | TRC.
7-Amino-1-naphthol-3,6-disulfonic acid (2R acid), mono- DUP, NAC.

sodium salt.

*g-Amino-1-naphthol-3,6-disulfonic acid (H acid), DUP, MON, NAC.

monosodium salt.
8-Amino-1-naphthol-5,7-disulfonic acid (Chicago acid) DUP, NAC.
(2S acid), monosodium salt.

*1-Amino-2-naphthol-4-sulfonic acid (1,2,4-acid)-----=--==== ACY, DUP, G, NAC, TRC, VPC.
%6-Amino-1-naphthol-3-sulfonic acid (J acid), sodium salt--- | ACY, BL, CMG, DUP, G, NAC, TRC.
#7-Amino-1-naphthol-3-sulfonic acid (Gamma acid), sodium DUP, G, NAC, TRC.

salt.
8-Amino-1-naphthol-5-sulfonic acid (S acid), sodium salt--- | NAC.
3-Amino-5-(m-nitrobenzamido )-p-toluenesulfonic acid-------- G.

%2 -Amino-5-nitrobenzenesulfonic acid [SO3H=1] ACY, DUP, NAC, TRC.

%2 - Amino-4-nitrophenol s DUP, G, NAC, TRC, VPC.
2-Amino-5-nitrophenol -~ NAC.
4-Amino-2-nitrophenol VPC.
6-Amino-4-nitro-l-phenol-2-sulfonic acid--==--ec-ccame———-- CMG, TRC.
4-2-Amino-1-(p-nitrophenyl)-1,3-propanediol PD.
4-Amino-4’ -nitro-2,2’ -stilbenedisulfonic acid---=--m==c---- NAC, TRC.
2-Amino-5-nitrothiazole----- -—- - | EKT.

3’ -Aminooxanilic acid CMG.

4’ -Aminooxanilic acid -— DUP.
p-Aminophenethyl alcohol _— EKT.
5-Amino-2-o-phenetidinobenzenesulfonic acid-----====cmm-m=- NAC.
o-Aminophenol - - -- | VPC.
p-Aminophenol DUP, SDC, VPC.
6-Amino-1-phenol-2,4-disulfonic acid-e-=e--=meecoomeccoao—- TRC.
2-Amino-1-phenol-4-methylsulfone TRC.

%2 -Amino-1-phenol-4-sulfonamide CMG, DUP, NAC, TRC.

%*2-Amino-1-phenol-4-sulfonic acid CWN, DUP, NAC, TRC.
a-Aminophenylacetic acid ICo.
m-(p-Aminophenylazo)benzenesulfonic acid XPC, TRC.

*p-(p-Aminophenylazo)benzenesulfonic acid ACY, CMG, DUP, G, MEE, NAC, TRC, VPC.
7-(4-Aminophenylazo )-1,3-naphthalenedisulfonic acid-------- TRC.
5-(p-Aminophenylazo)salicylic acid TRC.
2-(p-Aminophenyl ) -6-methylbenzothiazole DUP, NAC.
2-(p-Aminophenyl ) -6-methyl-7-benzothiazolesulfonic acid DUP, TRC.

and salt.

%1 -(m-Aminophenyl )-5-oxo-2-pyrazoline-3-carboxylic acid-=--- DUP, TRC, VPC.
2-Aminopyridine NEP, RIL.
2-Aminopyrimidine ACY.
5-Aminosalicylic acid ---- | KPC.
N-(4-Amino-3-sulfoanthraquinonyl )anthranilic acid---=---=--- G.
2-Amino-5-(p-sulfophenylazo )benzenesulfonic acid-----=====- DUP.
2-Aminothiazole---- ACY.
1-Amino-4-(p-toluenesulfonamido) -2 ~anthraquinonesulfonic G, KPC, TRC.

acid.
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TABLE TB. --Cyclic intermediates for which U.S, production or sales were reported, identified by
manufacturer, 1961--Continued

Manufacturers' identification codes
Chemical (according to list in table 23)
1-Amino-4-(p-toluenesulfonamido )-2-anthraquinonesulfonic DUP.
acid,. sodium salt.
5-Amino-o-toluenesulfonanilide G.

*4-Amino-m-toluenesulfonic acid [SOgH=1]. ACY, DUP, G, MEE, NAC, SNA.

*6-Amino-m-toluenesulfonic acid [SO3H=1] DUP, NAC, SDH, SW.

%*5-Amino-2-(p-toluidino Jbenzenesulfonic acid---mememmcmacnn DUP, NAC, TRC.
7-(4=-Amino-o-tolylazo)-1,3-naphthalenedisulfonic acid=---- TRC.
7-(4-Amino-o-tolylazo )-1,5-naphthalenedisulfonic acid<---- | TRC.
4-(4-Amino-m-tolylazo)-m-toluenesulfonic acide-ee-ecmmecean DUP, VPC.
N-(4-Amino-m-tolyl)-p-benzoquinoneimine DUP.
16-Aminoviolanthrone ACY, G, TRC.

%2-Amino-3, 5-xylenesulfonic acid [SOjH=1]----mmmmmmmeeeeen ALT, DUP, NAC, SDH, STG, WJ.

*Aniline (Aniline oil) ACY, DOW, DUP, NAC.

Aniline hydrochlorid ACY.
1-Anilino-2-anthraquinonecarboxylic acid-----ececcccmccaa- DUP, NAC.
2-Anilinoethanol (Phenylethanolamine) uce.
8-Anilino-5-(p-hydroxyanilino)-l-naphthalenesulfonic acid. | DUP.

*Anilinomethanesulfonic acid and salt ACY, DUP, KPC, MEE, NAC, TRC, VPC.
*8-Anilino-1-naphthalenesulfonic acid (Phenyl peri acid)--- | CMG, DUP, G, NAC, SDC.
*6-Anilino-1-naphthol-3-sulfonic acid (Phenyl J acid)-=-m-- ALT, CMG, DUP, G, KPC, NAC, TRC.
7-Anilino-1-naphthol-3-sulfonic acid (Phenyl gamma acid).- | ACY, CMG, DUP, NAC.
m-Anilinophenol G.
o-Anisaldehyde ASL.

Anisic acid 2 HN.
o-Anisic acid ACY.

*o-Anisidine ALL, DUP, KPC, MON.
p-Anisidine - DUP, MON.

‘o-Anisidine nitrate G.

*o0-Anisidinomethanesulfonic acid DUP, G, KPC, NAC, TRC, VPC.
Anisole, tech. : DUP, GIV, LIL.

Anthracene, refined ACP.

Anthraflavic acid (2,6-Dihydroxyanthraquinone)----=ceceene DUP, G.

*Anthranilic acid (o-Aminobenzoic acid) DOW, DUP, MEE, NAC.

Anthranilic acid, sodium salt MEE.

Anthra [1,9 Jpyrazol-6(2H) -one (Pyrazoleanthrone)-----eeee-- DUP, TRC.

*Anthraquinone, 100%---- ACY, DUP, TRC.
2-Anthraquinonecarboxylic acid-- ACY, NAC. .
N,N’-(1,5-Anthraquinone )dioxamic acid G, MEE.

*1,5-Anthraquinonedisulfonic acid ACY, AHC, DUP, G, TRC.
1,5-Anthraquinonedisulfonic acid, disodium salt----=-=---- DUP.

%1,5(and 1,8)-Anthraquinonedisulfonic acid and salt~------- AHC, CMG, DUP, TRC.
1,8-Anthraquinonedisulfonic acid DUP.

*1,8-Anthraquinonedisulfonic acid, potassium salt---------- AHC, G, NAC, TRC.

%*2,6-Anthraquinonedisulfonic acid and salt---------ccceceuo ACY, AHC, DUP, G, KPC, NAC, TRC, VPC.

*1-Anthraquinonesulfonic acid and salt ACY, AHC, DUP, G, KPC, MAY, MEE, NAC, TRC.
2-Anthraquinonesulfonic acid and salt (Silver salt)------- ACY, DUP, KPC.
9-(1l-Anthraquinonylamino)-3-[5(and 8)-(l-anthra- DUP.

o quinonylamino )-1-anthraquinonylamino |-7H-benz[de ] --
anthracen-7-one.
1,14-[1,5(and 1,8)-Anthraquinonylenediamino]bisnaphth- DUP.
[2,3-c]acridan-5,8,14-trione.

*N,N’~(1,5-Anthraquinonylene )dianthranilic acid------=mmna-n ACY, AHC, DUP, TRC.
1-(1l-Anthraquinonyl )-1,2-hydrazinedisulfonic acid, DUP.

disodium salt.

®*Anthrarufin (1,5-Dihydroxyanthraquinone ) ACY, CMG, DUP, G, NAC, TRC.
Anthrone AHC,
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TABLE 7B, --Cyclic intermediates for which U.S. production or sales were reported, identified by

manufacturer, 1961--Continued

Chemical

Manufacturers' identification codes
(according to list in table 23)

—

Arsanilic acid and salt, tech
4’ ,4’ 7’ -Azobis [4-biphenylcarboxylic acid]------meomencanan
4,4-Azobis[ p-phenylbenzoic acid]
3,3’ -Azoxydianiline
Barbituric acid
*Benzaldehyde, tech
Benzamide
4-(4-Benzamido~1-anthraquinonylamino )naphth(2,3-c]acridan-
5,8,14-trione.
1-Benzamido-4-bramoanthraquinone
1-Benzamido-4-chloroanthraquinone
%] -Benzamido-5-chloroanthraquinone
1-(4-Benzamido-2,5-diethoxyphenyl )-3-(methyl-3-
(2-sulfethyl )triazone).
2-(3-(4-Benzamido-2,5~-dimethoxyphenyl) -1-methyldiazoamide)
[3-(4-Benzamido-6-methoxy-m-tolyl)-1l-methyltriazen-3-y1]-
acetic acid.
8-Benzamido-1l-naphthol-3,5-disulfonic acide--==--==c-=-am=
8-Benzamido-1-naphthol-3,6-disulfonic acid--=--memeeommee-
3-Benzamido-l-naphthol-3-sulfonic acid
1-Benzamido-4-(p-toluenesulfonamido)anthraquinone---=-----
Benzanilide
»7H-Benz [de]anthracen-7-one (Benzanthrone )-------=======---
m-Benzenedisulfonic acid
Benzenesulfonamide
Benzenesulfonic acid
Benzenesulfonic acid, n-propyl ester
Benzenesulfonyl chloride
Benzenethiol
Benzhydrol (Diphenylmethanol)
Benzidine base
*Benzidine hydrochloride and sulfate
Benzil (Bibenzoyl)
Benzilic acid
2-Benzofuranacetonitrile
*Benzoic acid, tech
Benzoin
Benzonitrile
1,2,3-Benzotriazin-4(1H)-one
1H~-Benzotriazole
2-Benzoyl-o-acetanisidide
Benzoylacetic acid, ethyl ester
%o-Benzoylbenzoic acid
Benzoyl chloride
2-Benzoylpyridine
2-Benzoyl-4-sulfobenzoic acid
2-Benzoyl-4” -(p-toluenesulfonamido)acetanilide~==-m====m--
Benzylamine
Benzyl disulfide
Benzylethanolamine
Benzyl ether (Dibenzyl ether)
4-(N-Benzyl-N-ethylamino)-o-toluenesulfonic acid----------
N-Benzyl-N-ethyl-m-toluidine
4-Benzylidineiminoantipyrine
N-Benzylmethylamine

p-(Benzyloxy )phenol

b4
DUP.
G.
VPC.
KF.

BEC, HN, TNP.

DUP.

KPC.

DUP, G, TRC.

ACY, AHC, DUP, MAY, NAC, TRC.
G.

G.
G.

TRC.
TRC.

ACY, AHC, ATL, DUP, G, KBC, MAY, NAC, PCO, TRC.

FIN, NAC, x.
LEM.
BEC,
EX.

AcC,
BEC,
TNP.
MEE.
MEE.
EX.

LEM.

HK, HN, KLK, MON, TNP.
LEM.

ACY, DUP, G, NAC.
HK, TNP.

RIL.

DUP.

EK.

IC0, MLS.

A
MIS.
BPC,
NAC.
DUP,
SDW.
ABB.
EX.

TBK.

NAC.
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TABLE 17B. --Cyclic intermediates for which U.S. production or sales were reported, identified by
manufacturer, 1961 --Continued

Manufacturers' identification codes
Chemical (according to 1ist in teble 23)
Benzyl polysulfide HK.
Benzyltrimethyl ammonium hydroxide MLS.
47,477 ’-Bi-o-acetoacetotoluidide SDH.
3,3’-Bianthra [1,9]pyrazole-6,6’ (2H,2’H)-dione DUP, G, TRC.
(Pyrazoleanthrone yellow).
[3,3’ -Bi-7H-benz [de Janthracen]-7,7’-dione DUP.
*[4,47 -B1-7H-benz [[ge]anthracen]w,v'-dione ------------------ ACY, AHC, DUP, G, MAY, NAC, TRC.
endo-cis-Bicyclo [2,2,1]hept-5-ene-2,3-dicarboxylic NAC.
anhydride.
[1,1’ -Binaphthalene]-8,8’dicarboxylic acid==-mmm-mommomcaae DUP, G.
Biphenyl DOW, MON, UCcC.
2,2’-Biquinoline EX.
*1,4-Bisctl-anthraquinonylamino]anthraquinone ---------------- ACY, AHC, G, MAY, TRC.
1,4-Bis [1-anthraquinonylamino Janthraquinone and TRC.
1, l(f-Bis [ ?-chloro—l-anthraqﬁinonylamino] anthraquinone
mixed).
1 55-Bis [1-anthraquinonylamino] anthraquinone-m=eememeeeeaea- DUP.
o?a 6-Bis [5-tert-butyl-6-hydroxy-m-tolyl Jmesitol-mmnn=mmn=en- ACY.
N,N’-Bis [1-chloro-2-anthraquinonyl] -4’,4” * ~azcbis- G.
[4-viphenylcarboxamide].
4,4’ -Bis(diethylamino]benzhydrol--- G, TRC.
4,4’ -Bis[diethylamino]benzhydrol, 2,6-nephthalenedi- G.
sulfonate.
4,4’ -Bis [diethylamino]benzhydrol salt, 2,7-naphthalene- DUP.
disulfonic acid mixture.
%44’ -Bis[diethylamino]benzophenone (Ethyl ketone base)-e--- DSC, DUP, SDH.
4- [Bis(p-diethylaminophenyl)methyl] -2, 7-naphthalene- TRC.
disulfonic acid, leuco form.
4,4 -Bis [dimethylamino Jbenzhydrol (Michler's hydrol)==-eeu- DSC, DUP, G, SDH.
*4,4’ -Bis [dimethylamino]benzophenone (Michler's ketone)----= . DSC, DUP, NAC, SDH.
Bis [p-dimethylaminophenyl] methanesulfonic acid and salt---- | NAC.
1,5-Bis [2,4-dinitrophenoxy] -4, 8-dini troanthraquinone------- DUP.
1,5(and 1,8)-Bis [2,4-dinitrophenoxy]-4,8(and 4,5)-di- DUP.
nitroanthraquinone.
N,N -Bis [2-hydroxyethyl] aniline TRC.
N,N -Bis[2-hydroxyethyl]-m-toluidine---. TRC.
1,3-Bis[hydroxymethyl] ~4-imidazolin-2-one MRA.
4,4 -Bis [p-hydroxyphenylazo] -2,2/ -stilbenedisulfonic acid-- | TRC.
4,4’ -Bis [p-hydroxyphenyl] valeric acid JNS.
Bis [p-nitrophewl] ether-- X.
Bis[m-phenoxyphenyl] ether .
m-Bis[m-phenoxyphenoxy] benzer EX.
2-Bromoacetophenor EX.
o-Bromoaniline : EX.
p-Bromoaniline EK.
4-Bromoanisole ICO.
*3-Bromo-7H-benz [de] anthracen-7-one (Bromobenzanthrone)----- ACY, AHC, DUP, G, MAY, NAC, TRC.
Bromobenzene, mono DOW.
p-Bromobenzenesulfonyl chloride EK.
4-Bromobenzophenone ICo.
Bromochlorobenzer DOW.
6~Bromo-5~chlorobenzoxazolone MEE.
2-Bromo-6-chloro-4-nitroaniline KPC.
2-Bromodibenzofuran G.
2-Bromo-3’<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>