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Introduction

This is the forty-sixth 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 1962 on production and sales of crude organic chemicals derived
from coal, natural gas, and petroleum; of intermediates; and of finished synthetic organic chemi-
cal products. The finished products are grouped according to their principal use--dyes, ‘synthetic
organic pigments, medicinal chemicals, flavor and perfume materials, plastics and resin ma-
terials, rubber-processing chemicals, elastomers, plasticizers, surface-active agents, pesti-
cides and other organic agricultural chemicals, and miscellaneous chemicals. The use classifica-
tions of finished synthetic organic chemicals are based principally on the manufacturers' annual
reports to the Tariff Commission; other sources include trade associations, the chemical litera-
ture, chemical dictionaries, encyclopedias, and consultants in the chemical industry. With a few
exceptions, the report does not cover organic chemicals (such as wood-distillation products,
essential 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 information supplied by the 776 primary manufacturers listed in part III.

The first section of the report includes statistics on all products and groups of products which
conform to the general rules of publishability. The second section lists all the chemicals and
chemical products on which data were reported and identifies the manufacturers of each. Each
reporting company has been assigned an identification symbol consisting of a combination of not
more than three capital letters, selected in most instances with the approval of the manufacturer,
and bearing in most cases some relationship to the company name. The identification symbols
are permanent and, except for such changes as may be necessary, will be used in all future re-
ports in this series. This report, like the 1960 and 1961 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. Data for chemicals produced in Puerto
Rico are included for the first time in this report. No data were reported from Alaska or Hawaii.

The raw rpaterials 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 re-
fining; 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. The statistics given in this report
include data for all known domestic producers and are therefore virtually complete.

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 (a2 commodity
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.

1 A 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 iso-
lated 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
warehouse 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 others under toll agreements.

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

Data onthe chemicals covered in this report are usually given in terms of undiluted materials.
Products that assay 95 percent pure or more are considered to be 100 percent pure. The principal
exceptions arethe statistics ondyes and a few solvents, which are reported interms 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 men-
tioned 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 quan-
tities 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 chemicals
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 publication would
violate the statutory provisions relating to unlawful disclosure of information accepted in confi-
dence by the Commission?

Statistics on tars and tar crudes include data furnished directly to the Tariff Commission 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 1962 of coal-tar intermediates and finished coal-tar preducts
that entered under paragraphs 27 and 28 of the Tariff Act of 1930 are given in appendix.A. Appen-
dix B is a glossary of the common, or trivial, names of coal-tar intermediates usually en-
countered in the trade, together with their equivalent standard (or Chemical Abstracts ) names. Appen-
dix C is a cross-reference list of the Colour Index and common names of synthetic organic
pigments.

2 Sec. 5, U.S.C. 139 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 1962 was 112,478 million pounds--an increase of 11.7
percent over the output in 1961 (see table 1). Sales of these materials in 1962, which totaled
63, 416 million pounds, valued at $8, 313 million, were 8.7 percent larger than in 1961 in terms
of quantity and 4.2 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 1962, production of all synthetic organic chemicals, including cyclic intermediates and
finished chemical products, totaled 64, 170 million pounds, or 14.2 percent more than the output
in 1961. Production of plasticizers (781 million pounds) was 24.0 percent larger; that of flavor
and perfume materials (76 million pounds) was 20.0 percent larger in 1962 than in 1961; that of
plastics and resin materials (7, 942 million pounds) was 18.4 percent larger; and that of miscel-
laneous chemicals (37, 577 million pounds) was 14.8 percent larger.

The output of all of the other groups of synthetic organic chemicals also increased in 1962
compared with 1961. Production of dyes (189 million pounds) was 13. 4 percent greater; that of
surface-active agents (1, 949 million pounds) was 12. 7 percent greater; that of elastomers (3,134
million pounds) was 11.7 percent greater; that of rubber-processing chemicals (228 million
pounds) was 11.4 percent greater; that of cyclic intermediates (11, 400 million pounds) was 10.9
percent greater; that of medicinal chemicals (127 million pounds) was 8.4 percent greater; that
of synthetic organic pigments (37 million pounds) was 6.0 percent greater; and that of pesticides
and other agricultural chemicals (730 million pounds) was 4.3 percent greater.

TABLE 1.-- Synthetic organic chemicals and their vaw materials: U.S. production and sales, 1961 and 1962

Sales
Production
Quantity Value
Chemical Increase Increase Increase
or or or
1961 1962 |decrease 1961 1962 | decrease | 1961 1962 | decrease
(-), 1962 (-), 1962 | (=), 1962
over 19611 over 1961% over 19611
Million | Million Million | Million Million | Million
pounds | pounds Percent pounds | pounds Percent |dollars| dollars | Percent

Grand total. 100,670 112,478 11.7 | 58,356 | 63,416 8.7| 7,980 | 8,313 4.2
Tar 6,499 | 6,69 3.0 3,266| 3,181 -2.6 42 38 -8.9
Tar crudes 9,425| 8,654 -8.2| 5,565| 5,255 -5.6 147 130 -12.0

Crude products from petroleum and
natural gas 28,563 | 32,960 15.4 | 18,513 | 20,352 9.9 644 655 1.7
Synthetic organic chemicals, total- | 56,183 | 64,170 14.2 | 31,012 | 34,628 11.7| 7,147 | 7,490 4.8
Intermediates 10,275 | 11,400 10.9 | 4,103| 4,572 11.4 621 632 1.9
Dyes 167 189 13.4 158 178 12.4 213 227 6.6
Synthetic organic pigments------- 35 37 6.0 29 32 7.2 66 T4 12.0
Medicinal chemicalS—===-eececacaa 118 127 8.4 92 104 12.0 577 601 442
Flavor and perfume materials-~--- 64 76 20.0 55 63 16.0 68 76 12.0
Plastics and resin materials—---- 6,709 | 7,942 18.4| 5,989 7,116 18.8| 1,710 | 1,884 10.1
Rubber-processing chemicals-====- 205 228 11.4 156 172 10.6 104 115 9.6
Elastomers (synthetic rubbers)--- 2,807 | 3,134 11.7 | 2,565| 2,730 6.5 717 774 8.1
Plasticizers 630 781 24.0 536 666 24.2 155 168 8.7
Surface-active agents--------ce-- 1,729 1,949 12.7| 1,583| 1,758 11.0 292 317 8.8

Pesticides and other organic

agricultural chemicals—--e-ee-- 700 730 4.3 612 634 3.6 303 346 14.3
Miscellaneous chemicals-~==ee=-=- 32,744 | 37,577 14.8 | 15,134 | 16,603 9.7| 2,321 | 2,276 =-2.0

1 percentages calculated from figures rounded to thousands.

“vii






PART 1. PRODUCTION AND SALES OF TARS, TAR CRUDES,
AND CRUDES DERIVED FROM PETROLEUM AND NATURAL GAS

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 1962 was 669 million
gallons, or 3.0 percent more than the 650 million gallons produced in 1961. Of the total quantity
produced in 1962, 650 million gallons was coal tar and 19 million gallons was water-gas and oil-
gas tar (see table 2).

Total consumption of tar in 1962 amounted to 677 million gallons, of which 610 million gal-
lons was consumed by distillation, 46 million gallons as fuel, and 21 million gallons in miscel-
laneous uses.

TABLE 2.--Tav: U.S. production and consumption, 1961 and 1962
' [In thousands of gallons]

Product 1961 1962
PRODUCTION
Total 649,878 669,398
Water-gas and oil-gas tart 16,500 19,286
Coal tar from coke-oven byproduct plants? 633,378 650,112
CONSUMPTION
Total: 634,769 676,531
Tar consumed by distillation, total: 603,724 609,639
Coal tar distilled or topped by coke-oven operators? 276,965 306,137
Coal tar, water-gas and oil-gas tar distilled by producers and tar distillers3-- 326,759 303,502
Tar consumed chiefly as fuel? 16,810 46,373
Tar consumed otherwise than by distillation or as fuel, total 14,235 20,519
Coal tar consumed at coke-oven plants for roads and upkeep? 939 541
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* 13,296 19,978

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.

L Reported to the American Gas Association and to the U.S. Tariff Commission.
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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 coaltar, which are shown in tables 3and4A.?

Total domestic production of industrial and specification grades of benzene in 1962 amounted
to 546 million gallons--0.2 percent more than the 545 million gallons reported for 1961. These totals
include data for benzene produced from tars, light oil, and petroleum. Sales of benzene by coke-
oven operators and petroleum operators in 1962 amounted to 405 million gallons, valued at $99
million, compared with 421 million gallons, valued at $134 million, in 1961, In 1962 the output of
toluene from all sources (including material produced for useinblendingin aviation fuel) amounted
to 361 million gallons--38.9 percent more than the 260 million gallons reported for 1961. Sales of
toluene in 1962 were 207 million gallons, valued at $40 million, compared with 163 million gallons,
valued at $33 million in 1961. The output of xylene in 1962 (including that produced for blending in

motor fuels) was 354 million gallons, compared with 257 million gallons in 1961. More than 97
percent of the xylene produced in 1962 was obtained from petroleum sources.
Production of crude naphthalene in 1962 (including 167 million pounds of petroleum-derived
naphthalene) amounted to 591 million pounds, compared with 497 million pounds in 1961. Sales
of coal-tar-derived naphthalene2 in 1962 were 262 million pounds, valued at $12 million, com-
pared with 299 million pounds, valued at $18 million, in 1961. In 1962 the output of creosote oil
(100-percent creosote basis), used principally in wood preserving, was 91 million gallons,

TABLE 3.-- Tar and tav crudes: Summary of U.S. production of specified products, average 1950-54,
annual 1961 and 1962

[Leaders are used where the reported data are accepted in confidence and may not be published

or where no data were reported]

Increase, or decrease (=)
Unit Average
Chemical of 1950-54 1961 1962
quantity 1962 over 1962 over
1950-54 1961
Percent Percent
Tart 1,000 gal--| 876,070 649,878 | 669,398 -23.6 3.0
Benzene: 2
Tar distillers3- 1,000 gal-- 41,389 12,355 14,039 -66.1 13.6
Coke-oven operators 1,000 gal-- 163,356 120,205 114,227 -30.1 =5.0
Petroleum operators 1,000 gal-- 46,635 412,819 418,131 796.6 1.3
Total 1,000 gal-- 251,380 545,379 546,397 117.4 .2
Toluene:
Tar distillers 1,000 gal-- 7,497 3,131 2,981 -60.2 ~4.8
Coke-oven operators 1,000 gal-~ 32,981 28,407 27,231 ~17.4 ~4.1
Petroleum operators 1,000 gal=-- 80,725 * 228,330 330,709 309.7 44,8
Total 1,000 gal--| 121,203 259,868 | 360,921 197.8 38.9
Xylene:
Tar distillers 1,000 gal-- 1,373 547 oo oee ..
Coke-oven operators 1,000 gal-- 9,028 7,564 7,578 -16.1 2
Petroleum operators 1,000 gal-- 78,188 | % 249,228 | 4 346,593 343.3 25.1
Total. 1,000 gal-- 88,589 257,339 oee oo oee
Naphthalene, crude: -
Solidifying at less than 79° C.%==-==| 1,000 1b---| 307,537| © 497,165| 424,205 92.3 18.9
Petroleum naphthalene, all grades---- | 1,000 1b--- 167,089 2. .
Total 1,000 1b---| 307,537 297,165 | 591,294 92.3 18.9
Creosote 0il (Dead 0il)7-=cemememmcacae 1,000 gal-- 109,946 87,758 82,261 -25.2 -6.3

1 Includes data for oil-gas, water-gas, and gas~-retort tar reported to the ;merican Gas Association and for coal
tar reported to the Division of Bituminous Coal, U.S. Bureau of Mines.
Includes data for motor-grade benzenme 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. Statistics are not comparable with monthly

figures, which included some o-xylene.
Fi

gures 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.

é 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 1961 and 1962. Production figures for 1950-54 are for the distillate sold or
consumed as such; and, for 1961 and 1962, the production of the distillate is on a 100-percent-creosote basis.

1 See also table 4B, pt. I, which lists these products alphabetically and identifies the manufacturers.
2 For sales of petroleum-derived naphthalene, see table 5A.
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TABLE 4A.--Tav crudes: U.S. production and sales, 1962
[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 valuet
1,000
dollars
Crude light oil: Coke-oven operators 1,000 gal--| 211,688 27,018 3,401 $0.13
Intermediate light oil: Coke-oven operators----e------|1,000 gal-- 5,180 4,428 570 .
Light-oil distillates:
Benzene, specification and industrial grades, total-- | 1,000 gal--| 546,397 coe coe ces
Tar distillers? 1,000 gal--| 14,039
Coke-oven operators 1,000 gal--| 114,227 116,410 26,872 .23
Petroleum operators 1,000 gal--| 418,131 288,297 72,614 .25
Toluene, all grades, total? 1,000 gal--| 360,921 206,871 39,682 .19
Tar distillers 1,000 gal-- 2,981 1,952 461 24
Coke-oven operator: 1,000 gal-- 27,231 27,374 5,578 .20
Petroleum ogerato; 1,000 gal-~{ 330,709 177,545 33,643 .19
Xylene, total 1,000 gal-~-| 354,171 128,893 28,089 .22
Coke-oven operators 1,000 gal-- 7,578 7,197 1,831 .25
Petroleum operator 1,000 gal--| 346,593 121,696 26,258 .22
Solvent naphtha, total 1,000 gal-- 10,722 9,830 2,137 .22
Tar distillers 1,000 gal-- 6,438 5,526 1,094 .20
Coke-oven operators 1,000 gal-- 4,284 4,304 1,043 24
Other light-oil distillates, total 1,000 gal-- 8,926 8,081 1,157 14
Tar distillers 1,000 gal-- 2,907 3,669 479 .13
Coke-oven operators 1,000 gal-- 6,019 4,412 678 .15
Pyridine crude bases (dry basis) 1,000 gal-- 730 . cee cee
Naphthalene, crude (tar distillers and coke-oven
operators), total’ 1,000 1b-=--| 424,205 262,430 12,082 .05
Solidifying at--
Iess than 74° C 1,000 lb--- 20,325 19,334 456 .02
74° C. to less than 79° C 1,000 1b---| 403,880 243,096 11,626 .05
Crude tar-acid oils:
Tar distillers 1,000 gal-- 673 552 183 .33
Coke-oven operators 1,000 gal-- 37,044 35,854 7,628 .21
Creosote oil (Dead oil) (tar distillers and coke-oven
operators) (100% creosote basis), to —emecean—— - {1,000 gal-- 90, 837 86,074 18,729 .22
Distillate as such (100% creosote basis)e=e=-meceeaa- 1,000 gal-- 82,261 77,527 16,291 .21
Creosote content of coal-tar solution (100% creosote
basis) 1,000 gal-- 8,576 8,547 2,438 .29
A11 other distillate products? 1,000 gal-- 31,890 18,393 3,047 .17
Tar, road 1,000 gal--| 62,162 63,069 10,247 .16
Tar (crude and refined) for other usesd---—-a—eceeeeee- [ 1,000 gal--| 22,529 20,446 4,367 .21
Piteh of tar:
Soft and medium (water softening points less tham
110° F., and 110° F. to 160° F. ASTM D61~24)===n===- 1,000 tons- 1,162 439 15,216 34.66
Hard (water softening point above 160° F.)e===eeeeeaea 1,000 tons- 77 537 21,871 40.73
Pitch-of-tar coke and pitch emulsione-=escecceseaeaas | 1,000 tons- 18 coe coe

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

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

3 Includes data for material produced for use in blending motor fuels.
4 Production and sales by tar distillers cannot be shown. Figures include data for material produced for use in

blending motor fuels.

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

¢ Statistics include data only for creosote oil sold for, or used in, wood preserving. In 1962, production of
creosote in coal-tar solution (100% solution basis) amounted to 13,686 thousand gallons; -sales were 12,625 thousand

gallons, valued at 2,438 thousand dollars, with a unit value of $0.19 per gallon.

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

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

refineries are compiled by the U.S. Tariff Cammission.
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compared with 88 million gallons in 1961. Production of road tar in 1962 was 62 million gallons,
compared with 57 million gallons in 1961.

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 prod-
ucts and of tar burned as fuel was $423 million in 1962, compared with $440 million in 1961 and
$413 million in 1960.

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 products
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 statistics 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 production 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 in-
cluded 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

TABLE 5A.-- Crude products from petvoleum and natuval gas for chemical conversion: U.S. production
and sales, 1962

[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. (Ieaders 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 iden-
tifies the manufacturer of each]

Sales
Product Production -
Quantity Value Unit value?
1,000 1,000 1,000 Per
pounds pounds dollars pound
Grand total 32,960,132 20,352,220 655,574 $0.032
AROMATICS AND NAPHTHENES?

Total 10,152,316 6,312,213 165,859 .026
Alkyl aromatics, distillates and solvents: 1,866,388 1,802,525 21,006 .012
Benzene (1° and 2°), total: 3,085,807 2,127,632 72,614 .034

Benzene, 1° 2,370,131 1,921,486 66,253 .034
Benzene, 2° 715,676 206,146 6,361 .031
Cresylic acid, crude 30,075 12,092 370 .031
Naphthalene, all grades 167,089 160,726 9,553 .059
Naphthenic acids, total 24,940 14,381 1,402 .097
Acid No. 150-199 5,319 1,982 165 .083
A1l other 19,621 12,399 1,237 »100
Toluene, all grades, total 2,404,254 1,290,752 33,643 .026
Nitration grade, 1° 1,513,607 1,141,819 29,784 .026
Pure commercial grade, 2° 226,940 86,244 2,202 .026
A1l other? 663,707 62,689 1,657 .026
Xylenes, mixed, total 2,498,936 877,428 26,258 .030
3° and 5° 1,363,224 572,359 17,142 .030
A1l other? 1,135,712 305,069 9,116 .030
A1l other arcmatics and naphthenes 74,827 26,677 1,013 .038

See footnotes at end of table.

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



CRUDE PRODUCTS FROM PETROLEUM AND NATURAL GAS

TABLE 5A.--Crude products from petrvoleum and natural gas for chemical conversion: U.S. production
and sales, 1962--Continued

Seles
Product Production
Quantity Value Unit valuel
ALIPHATIC HYDROCARBONS 1,000 1,000 1,000 Per
pounds pounds dollars pound
Total 22,807,816 14,040,007 489,715 $0.035
C2 hydrocarbons, total. 7,570,744 voe cee ces
Acetylene’ 307,222 cee
Ethane 980, 614 401,077 3,388 .008
Ethylen: 6,282,908 3,978,634 188,696 .047
C3 hydrocarbons, total 6,700,114 |
Propane 3,498,269 2,811,828 27,871 .010
Propane-propylene mixtur 588,889 s s
Propylene - 2,612,956 1,373,452 30,906 .020
C4 hydrocarbons, total 6,184,820 3,445,758 185,752 .054
1,3-Butadiene, grade for rubbers (elastomers)--=--ee=a-- 2,144,500 1,186,072 134,260 .113
Butadiene and butylene fractions 567,984 102,575 2,886 .028
n-Butane 4 1,494,414 734,150 7,878 .010
1-Butene 13,888
1-Butene and 2-butene mixture® 971,197 933,652 29,305 .031
Isobutane 664,505 239,695 2,953 .012
Isobutylene 241,874 150,571 5,600 .037
A1l other? 86,458 99,043 2,870 .029
C5 hydrocarbons® 540,244 58,341 2,268 .039
All other aliphatic hydrocarbons and derivatives, total--- 1,811,894 1,970,917 50,834 .026
Diisobutylene (Diiscbutene) 31,609 26,120 1,734 .066
1-Dodecene (Tetrapropylene) 439,441 263,967 8,147 .031
n-Heptane 89,827 36,026 1,283 .036
Heptenes, mixed. 85,992 19,940 927 046
Hexane 177,412 coe coe cee
Nonene (Tripropylene) 129,631 104,262 2,827 .027
Polybutene® 112,265 100,613 5,37 .053
Hydrocarbon derivatives® 12,165 11,584 3,757 .324
A1l other? 733,552 1,408,405 26,785 .019

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 fram 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 , mixed pyridines, sodium carbolate and phenate, and

miscellaneous cyclic hydrocarbons.

5 Total production figures on acetylene, principally from calcium carbide, camnot be shown separately, because
publication would disclose the operations of individual companies.
€ The statistics represent principally the butene content of crude refinery gases from which butadiene is manufac-

tured.

7 Includes data for 2-butene, mixed butylenes, and mixed olefins.
8 Includes data for isoprene, pentanes, pentenes, and Cs hydrocarbon mixtures.
® 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, octanes, eicosane, and hydrocarbon mixtures.

toluene and xylene which are not used directly as fuel but in blending aviation and motor-grade

gasolines.

The output of crude products derived from petroleum and natural gas as a group amounted
to 32, 960 million pounds in 1962, or 15.4 percent more than the 28, 563 million pounds reported
for 1961. The larger output in 1962 is accounted for chiefly by increased production of naphtha-
lene, toluene, xylene, ethylene, and n-butane. Sales of crude chemicals from petroleum in 1962
were 20, 352 million pounds, valued at $656 million, compared with 18, 513 million pounds, valued

at $644 million, in 1961,

The output of all aromatic and naphthenic products amounted to 10, 152 million pounds in 1962,

compared with 8,476 million pounds in 1961. Sales in 1962, which amounted to 6, 312 million
pounds, valued at $166 million, were 603 million pounds larger, and valued at $5 million less,
than those in 1961. Naphthalene was produced from petroleum sources in substantially greater
quantities in 1962 than in 1961. The output of 1° and 2° benzene from petroleum amounted to
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3,086 million pounds in 1962--2.0 percent more than the 3, 026 million pounds produced in 1961.
The output of toluene in 1962 was 2, 404 million pounds--45. 4 percent more than the 1, 653
million pounds produced in 1961. Production of xylene was 2,499 million pounds in 1962, com-
pared with 1, 797 million pounds in 1961. These figures include toluene and xylene used in blends
in aviation and motor-grade gasolines. The output of naphthenic acids amounted to 25 million
pounds in 1962, compared with 28 million pounds in 1961. Production of cresylic acid in 1962--
30 million pounds--was 22.7 percent more than in 1961.

Production of all aliphatic hydrocarbons and derivatives from petroleum and natural gas was
22,808 million pounds in 1962, compared with 20, 086 million pounds in 1961. Sales of these
products were 14, 040 million pounds, valued at $490 million, in 1962, compared with 12, 804
million pounds, valued at $473 million, in 1961. The statistics on production of acetylene (table
5A) include only acetylene produced from natural gas and used as a raw material in the produc-
tion of other chemicals. Total production of acetylene for chemical synthesis (principally from
calcium carbide), as reported to the U.S. Bureau of the Census, cannot be published for 1962
without disclosing the operations of individual companies.” In 1961, production of acetylene for
chemical synthesis from all sources amounted to 801 million pounds. Production-of ethylene was
6, 283 million pounds in 1962, or 11.1 percent more than the 5, 656 million pounds produced in
1961. The output of propane and propylene, including mixtures, was 6, 700 million pounds in
1962--14, 9 percent more than the 5,831 million pounds produced in 1961. Production of 1, 3-
butadiene, one of the principal ingredients of S-type synthetic rubber, was 2, 145 million pounds
in 1962, compared with 1,911 million pounds in 1961. The output of 1, 3-butadiene in 1962--the
largest on record--was 12.2 percent more than that in 1961.



PART 1I.

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, synthetic organic pigments, 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 chemi-
cals, and miscellaneous synthetic organic chemicals. Most of these groups are further subdi-
vided, according to chemical classes, into cyclic and acyclic compounds. As most of the inter-
mediates are used in the manufacture of finished products, aggregate figures that cover both
intermediates and finished products necessarily include considerable duplication.

Total production of synthetic organic chemicals (intermediates and finished products com-
bined) in 1962 was 64, 170 million pounds, or 14.2 percent more than the output of 56, 183 million
pounds reported for 1961 (see table 6). Sales of synthetic organic chemicals in 1962 amounted to
34, 628 million pounds, valued at $7, 490 million, compared with 31, 012 million pounds, valued
at $7, 147 million, in 1961, Production of all cyclic products (intermediates and finished products
combined) in 1962 totaled 20, 690 million pounds, or 10.8 percent more than the 18, 679 million
pounds produced in 1961. The output of acyclic organic chemicals in 1962 amounted to 43, 480
million pounds--15.9 percent more than the 37, 504 million pounds reported for 1961.

TABLE 6. --Synthetic ovganic chemicals: Summary of U.S. production and sales of intermediates and finished
products, avevage 1950-54, annual 1961 and 1962

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

Average

Increase, or decrease (-)

Chemical 1961 1962
1950-54 1962 over 1962 over
1950-54 1961
Organic chemicals, cyclic and acyclic,
grand total: Percent Percent
Production: -- 26,708,705 56,183,265 64,169,916 140.3 14.2
Sales- - - 14,490,020 31,012,471 34,628,386 139.0 11.7
Sales value------- - 3,692,368 7,147,440 7,490,218 102.9 4.8
Cyclic, total:
Production-------- - -—— 8,727,657 18,679,248 20,689,673 137.1 10.8
Sales-~ B ittt T 5,552,600 11,183,127 12,253,042 120.7 9.6
Sales value--===mmmm=—mo—cmcememememmeee 1,914,275 3,304,167 3,472,358 8l.4 5.1
Acyclic, total:
Production-- 17,981,048 37,504,017 43,480,243 141.8 15.9
Sales 8,937,420 19,829,344 22,375,344 150.4 12.8
Sales value------ 1,778,093 3,843,273 4,017,860 126.0 4.5
1. Intermediates, Cyclic
Production--===mmemcmemcomm e e 4,281,640 10,275,933 11,399,541 166.2 10.9
S8leS=mm=mmmmmmm e e e cmme—em—ee 1,699,407 4,103,457 4,572,116 169.0 11.4
Sales value----=---- 305,623 620,542 632,249 106.9 1.9
2. Dyes, Cyclic
Production- 167,359 166,550 188,904 12.9 13.4
Sales ——— -- 157,224 158,351 178,031 13.2 12.4
Sales value------- - 173,198 213,078 227,231 31.2 6.6
3. Synthetic Organic Pigments, Cyelic
Production: 43,501 35,062 37,156 -14.6 6.0
Sales 38,197 29,472 31,602 -17.3 7.2
Sales value---=~~--- 53,144 66,322 74,313 39.8 Q
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TABLE 6.--Synthetic organic chemicals: Summary of U.S. production and sales of intermediates and finished

products, avervage 1950-54, annual 1961 and 1962~--Continued

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

Increase, or decrease (-)

Chemical gggfgz 1961 1962
1962 over 1962 over
1950-54 1961
4. Medicinal Chemicals
Cyelic: Percent Percent
Production -—- 51,761 80,973 87,724 69.5 8.3
S8legmmmm e m oo 41,915 61,322 68,228 62.8 11.3
Sales value-- 398,867 540,592 567,396 42.3 5.0
Acyclic:
Production - 12,670 36,576 39,707 213.4 8.6
Sales----- - 10,294 31,168 35,399 243.9 13.6
Sales value - 26,091 36,169 33,383 27.9 7.7
5. Flavor end Perfume Materials
Cyeclic:
Production -— 18,689 36,746 42,771 128.9 16.4
S81leSmmmmmm e m e e e e 15,936 28,581 32,049 101.1 12.1
Sales value- - ———— 22,854 40,148 47,260 106.8 17.7
Acyclic:
Production -—— -— 12,312 26,815 33,496 172.1 24.9
SaleSm=mmmmm e m e e eee 11,881 26,109 31,399 164.3 20.3
Sales value 19,556 27,684 28,702 46.8 3.7
6. Plastics and Resin Materials
Cycliec:
Production 1,450,115 2,828,509 3,159,236 117.9 11.7
Sales-- 1,194,058 2,348,926 2,685,314 124.9 14,3
Sales value 323,776 633,5% 665,679 105.6 5.1
Acyeclic:
Production 1,055,800 3,881,141 4,782,410 353.0 23.2
Sales 968,602 3,640,420 4,430,423 357.4 21.7
Sales valus - 416,943 1,077,285 1,217,962 192.1 13.1
7. Rubber-Processing Chemicals
Cyclic:
Production 110,695 173,698 195,900 77.0 12.8
Sale 82,154 134,888 148,139 80.3 9.8
Sales value 43,607 89,188 97,363 123.3 9.2
Acyclic:
Production: 20,301 31,396 32,521 60.2 3.6
Sales 16,734 20,780 23,985 43.3 15.4
Sales value-- -——— 12,064 15,161 17,055 41.4 12.5
8. Elastomers (Synthetic Rubbers)
Cyclic:
Production: 1,228,997 2,117,859 2,263,105 84.1 6.9
Sales 1,243,149 1,911,649 1,907,319 53.4 -.2
Sales value - 288,960 461,666 464,581 60.8 .6
Acyclic:
Production ————— 461,334 688,672 871,290 88.9 26.5
Sales-==--= - 451,966 653,189 823,068 82.1 26.0
Sales value-----=-=--- 177,098 254,934 309,745 74.9 21.5
9. Plasticizers
Cyclic:
Produetion: 206,042 473,581 570,963 177.1 20.6
Sales 159,831 405,835 486,050 204.1 19.8
Sales value 54,381 106,119 103,705 90.7 -2.3
Acyelic:
Production-- 71,021 156,134 209,980 195.7 34.5
Sales 56,523 130,233 179,885 218.2 38.1
Sales value 23,557 48,495 64,358 173.2 32.7




GENERAL

TABLE 6. -- Synthetic organic chemicals: Summavry of U.S. production and sales of intevymediates and finishel
products, average 1950-54, annual 1961 and 1962--Continued

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

Increase, or decrease (-)
Chemical ‘;;ggagz 1961 1962
- 1962 over 1962 over
1950-54 1961
10. Surface-Active Agents
Cyclic: Percent Percent
Production 510,747 1,149,519 1,301,878 154.9 13.3
Sales -—- - -—- 418,230 1,085,581 1,221,295 192.0 12.5
Sales value S 76,622 149,301 162,509 112.1 8.8
Acyclic: ST
Production: 300,822 579,786 646,689 115.0 11.5
Sales -——— 262,223 497,868 537,099 104.8 7.9
Sales value ——m- 65,955 142,290 154,618 134.4 8.7
11. Pesticides and Other
Organic Agricultural Chemicals
Cyclic:
Production-- 336,457 571,683 584,975 73.9 2.3
Sales-- - 277,501 484,182 496,583 78.9 2.6
Sales value 103,029 237,586 271,266 163.3 1.2
Acyclic:
Production: 52,022 128,016 144,743 178.2 13.1
Sales-~==ccwemena= 45,721 127,735 137,379 200.5 7.6
Sales value ——- 17,7% 65,369 75,035 321.7 1%4.8
12. Miscellaneous
Cyclic:
Production- 321,654 769,135 857,520 166.6 11.5
Sales- --- 224,998 430,883 426,316 89.5 1.1
Sales value 70,214 146,031 158,806 126.2 8.7
Acyclic:
Production 15,994,766 | 31,975,481 36,719,407 129.6 14.8
Sales--~-=cm-ccmcaan 7,113,476 | 14,701,842 16,176,707 127.4 10.0
Sales value - ——-- 1,019,035 2,175,886 2,117,002 107.7 2.7

The following tabulation shows, by chemical groups, the number of companies that reported
production in 1962 of one or more of the chemicals included in the groups listed in table 6:

Fumber
Chemical group o
companies
Intermediates 188
Dyes 53
Synthetic organic pigments 41
Medicinal chemicals 115

51

Flavor and perfume materials

Plastics and resin materials

304

710-934 O-63—2

: Fumber
Chemical group of .

companies
Rubber-processing chemicals 32
Elastomers (synthetic rubbers) 23
Plasticizers 63
Surface-active agents 188

Pesticides andother organic agricultural chemicals 80

Miscellaneous chemicals

321
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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
rubbers), 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 7A! gives statistics on production and sales of cyclic intermediates in 1962.
Individual statistics given in the table represent more than 80 percent of the total quantity of
intermediates produced. Since many of the intermediates included in the statistics represent
successive steps in production, the totals necessarily include considerable duplication. In 1962
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 1962--11, 400 million pounds--was the largest on
record, and was 10.9 percent larger than the output of 10,276 million pounds reported for 1961,
The larger output of cyclic intermediates in 1962 was attributable to increased demand by a
number of industries that consume large quantities of intermediates, particularly those indus-
tries thatproduce dyes, plastics, and elastomers. Sales of cyclic intermediates in 1962 amounted
to 4,572 million pounds, valued at $632 million, compared with 4, 103 million pounds, valued at
$621 million, in 1961. In terms of quantity, sales of cyclic intermediates in 1962 were 11.4

percent larger than those in 1961 and, in terms of value, 1.8 percent larger,

TABLE 7A.--Cyclic intermediates: U.S. production and sales, 1962

[Listed below are all cyclic intermediates 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 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 important 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 7A and 7B]

Sales
Chemical Production
. Unit
Quantity Value valuet
1,000 1,000 1,000 Per
pounds pounds dollars pound
Total: 11,399,541 | 4,572,116 632,249 $0.14
Acetanilide, tech- - 2,413 ces ves o
4’ -Aminoacetanilide (Acetyl-p-phenylenediamine) 454 170 267 1.57
5-Amino-2-(p-aminoanilino)benzenesulfonic acid 26 ces vee vee
2-(p-Aminoanilino)-5-nitrobenzenesulfonic acid 89 e e cee
l-Aminoanthraquinone and salt 1,140 e e e
2-Aminoanthraquinone and salt 899 e cee cee
6-Amino-3,4” -azodi(benzenesulfonic acid) 40 e vee .
1-Amino-4-benzamidoanthraquinone--- - 22 oo cee e
6~ (p-Aminobenzamido) -1-naphthol-3-sulfonic acid 29 aee . vee
2-Amino-p-benzenedisulfonic acid [ S0,H=1] 19 e cee vee
1l-Amino-4-bromo-2-anthraquinonesulfonic acid and sodium salt------- 175 aee cee eee
2-Amino-1-bromo-3-chlorocanthraguinon 18 e e cee
1-Amino-2-bromo-4-hydroxyanthraguinone 83 cee e e
1-Amino-5-chloroanthraquinone 64 es cee oo
2-Amino-3-chloroanthraquinone 32 e cee ese
2-Amino-4~-chlorophenol 6 cee ces oo
6-Amino-4-chloro-l-phenol-2-sulfonic acid 17 vee ces ces
2-Amino-5-chloro-p-toluenesulfonic acid ESO;H=1] 1,034 cee ves eee
6-Amino-4-chloro-m-toluenesulfonic acid [SO3;H=1] ‘oo 198 255 1.29

See footnotes at end of table.

1see also table 7B, pt. III, which lists these products alphabetically and identifies the manufacturers; appendix A, which shows imports
of intermediates and related products during 1960-62; and appendix C, which is a glossary of synonymous names of cyclic intermediates.



CYCLIC INTERMEDIATES

TABLE 7A.--Cyclic intermediates: U.S. production and sales, 1962--Continued

Sales
Chemical Production
Quantity Value vggtzl
1,000 1, 000 1,000 Per
pounds pounds dollars pound
1-Amino-2,4-dibromoanthraquinon 165 ees coe eoe
1-Amino-2-methoxy-4-(p-toluenesulfonamido)anthraquinone--~-=-------- 13 eee ces ves
4’ -Amino-N-methylacetanilide 20 e ves .ee
2-Amino-1,5-naphthalenedisulfonic acid -- 53 oo vee cee
3-Amino-1,5-naphthalenedisulfonic acid (Cassella acid)----=-=-====-=~ 175 v . vee
6-Amino-1,3-naphthalenedisulfonic acid (Amino I acid)---=--==-===--- 918 cee cee eee
7-Amino-1,3-naphthalenedisulfonic acid (Amino G acid)-----=--====--=- 839 eee e cee
2-Amino-l-nephthalenesulfonic acid (Tobias acid)- . 2,922 ces vee oo
5-Amino-2-naphthalenesulfonic acid (1,6-Cleve's acid)=---==-c-=-emm- 150 cee ces cee
5(and 8)-Amino-2-naphthalenesulfonic acid (Cleve's acid, mixed)----- 172 vee eee eee
6-Amino-2-naphthalenesulfonic acid (Broemmer's acid)-----===----o-mn 77 42 64 $1.52
8-Amino-l-naphthalenesulfonic acid (Peri acid) 270 cee ves .o
8-Amino-2-naphthalenesulfonic acid (1,7-Cleve's acid)-=---==m=ee-m=n 173 cee v e
8-Amino-2-naphthol _——— 88 . ces vee
8-Amino-1-naphthol-3,6-disulfonic acid (H acid), monosodium salt---- 2,961 eee vee vee
1-Amino-2-naphthol-4-sulfonic acid (1,2,4-acid) 1,913 “ee cee cee
6-Amino-1-naphthol-3-sulfonic acid (J acid), sodium salt---=-----=-= 488 cee cee vee
7-Amino-1-naphthol-3-sulfonic acid (Gamma acid), sodium salt-------- 516 226 328 1.45
2-Amino-5-nitrobenzenesulfonic acid [SO;H=1] 42 . cee .o
2-Amino-4-nitrophenol: 65 ces cee ves
2-Amino-1l-phenol-4-sulfonamide 50 cee aee aee
2-Amino-1l-phenol-4-sulfonic acid 131 cee cee s
p-(p-Aminophenylazo)benzenesulfonic acid - 154 vee ves vee
1- (m-Aminophenyl)-5-oxo-2-pyrazoline-3-carboxylic acid-----=-=-mm-mn 17 ... . aes
4-Amino-m-toluenesulfonic acid [ SOsH=1] 218 e cee eee
6-Amino-m-toluenesulfonic acid [ SO;H=1] 264 ces eee cee
16-Aminoviolanthrone----- 20 cee vee oo
2-Amino-3,5-xylenesulfonic acid [SO3H=1] —=----mcmmcmcmmomcm e 89 cee vee ves
Aniline (Aniline oil) 137,524 55,698 7,395 .13
Anilinomethanesulfonic acid and salt 199 cee e cee
8-Anilino-l-naphthalenesulfonic acid (Phenyl peri acid)-----=---=--- 257 cee coe cee
6-Anilino-1-naphthol-3-sulfonic acid (Phenyl J acid)---------cceeem- 53 ves ves eee
o-Anisidine 1,060 cee cee cee
o-Anisidinomethanesulfonic acid. 258 ces oo ves
Anthranilic acid (o-Aminobenzoic acid) - 635 oo oo cee
Anthraquinone, 100%- 4,353 ... vee ...
2-Anthraquinonecarboxylic acid cee 9 30 3.33
1,5-Anthraquinonedisulfonic acid- 180 cee .o cee
1,5(and 1,8)-Anthraquinonedisulfonic acid and salt 360 .ee vos .ee
1,8-Anthraquinonedisulfonic acid, potassium salt -——- 341 cee coe cee
2,6-Anthraquinonedisulfonic acid and salt -—- 234 ces e ces
1l-Anthraquinonesulfonic acid and salt 2,308 e . .o
N,N’-(1,5-Anthraquinonylene)dianthranilic acid 26 vee vee eee
Anthrarufin (1,5-Dihydroxyanthraquinone) 243 vee ves eee
Barbituric acid 70 82 137 1.67
Benzaldehyde, tech: 2,856 2,898 1,159 .40
1-Benzamido-5-chloroanthraquinone 75 oo cee vee
7H-Benz[de ]Janthracen-7-one (Benzanthrone)---- 2,151 ves ves .
Benzidine hydrochloride and sulfate 1,327 cee cee cee
Benzoic acid, tech 11,998 5,853 1,056 .18
o-Benzoylbenzoic acid: 5,455 een ces ceo
[4,4” -Bi-7H-benz[ de]anthracen]-7,7”-dion 386 eee cee ees
1,4-Bis[1l-anthraquinonylamino Janthraquinone 115 ves ces vee
4,4’-Bis[diethylamino]benchhenone (Ethyl ketone base)------==-m=-- 101 oo ces ees
4,4’-Bis[dimethylamino]benzophenone (Michler's ketone)---=----aao--- 128 cee cee ‘oo
3-Bromo-7H-benz [de] anthracen-7-one (Bromobenzanthrone)------=-==e-=- 229 . vee vee
o-Chloroaniline aee 210 107 51
1-Chloroanthraquinone 254 oo cee oo
2-Chloroanthraquinone 610 cee oo oo
Chlorobenzene, mono 554,310 67,283 4,534 .07
o-(p-Chlorobenzoyl)benzoic acid: 1,134 cee ces vee
1-Chloro-2,4-dinitrobenzene (Dinitrochlorobenzene)-----=---<-=====-= 7,217 1,208 202 .17
6-Chlorometanilic acid 30 cee cee eee
1-Chloro-2-methylanthraquinone 466 eoe e coe
2-Chloro-4-nitroaniline (o-Chloro-p-nitroaniline) 297 vee vee vee
4-Chloro-2-nitroaniline (p-Chloro-o-nitroaniline) 172 219 183 84
1-Chloro-5-nitroanthraquinone - 61 coe .os coe

See footnotes at end of table.
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TABLE TA.--Cyclic intermediates: U.S. production and sales 1962 ~-Continued

Sales
Chemical Production
: Unit
Quantity Value value
1,000 1,000 1,000 Per
pounds pounds dollars pound
1-Chloro-2(and 4)-nitrobenzene (Chloronitrobenzenes, o- and p-)----- 4,852 vee ces “es
1-Chloro-3-nitrobenzene (Chloro-m-nitrobenzene)----=e-=memccoecoaaax 3,890 oo cee cee
4-Chloro-3-nitrobenzenesulfonamide- 130 e e cee
2-Chloro-5-nitrobenzenesulfonic acid, sodium salt----e-=c-ececocaoa- 340 .o e e
4-Chloro-3-nitrobenzenesulfonyl chloride 165 e cee ces
o-(4-Chloro-3-nitrobenzoyl)benzoic acid 106 oo oo cee
4-Chloro-2-nitrotoluene---- 313 e ven coe
4-Chloro-3-nitrotoluene - 71 Ceee cee cee
2-Chloroquinizarin---- 38 cee ces e
a-Chlorotoluene (Benzyl chloride) 34,008 6,021 1,203 $0.20
5-Chloro-o-toluidine [NHp=1] and hydrochloride 366 105 153 1.46
Cresols, total? 64,529 54,028 10,593 .20
o- and p-Cresols - o 21,127 18,628 5,564 .30
(m,p)-Cresol, total 28,371 21,841 3,157 .14
From coal tar 9,069 6,451 965 .15
From petroleum: 19,302 15,390 2,192 14
(o,m,p)-Cresol? 15,031 13,559 1,872 .14
Cresylic acid, refined, total? —— 62,901 47,488 4,837 .10
From coal tar- 29,174 29,832 3,061 .10
From petroleum: 33,727 17,656 1,776 .10
Cumene 385,903 coe cee aee
Cyclohexane- 863,486 704,432 31,708 .04
Cyclohexanol. cee 4,846 1,492 .31
1,4-Diaminoanthraquinone: 88 . eee .o
2,6-Diaminoanthraquinone 158 oo e N
2,4-Diaminobenzenesulfonic acid [ SO;H=1] 82 cee - eee
4 ,4’-Diamino-2,2’-biphenyldisulfonic acid 8 cee coe e
4,47 -Diamino-2,2/-stilbenedisulfonic acid 1,868 cee ... .
2,4-Dianilino-1. —hydroxyanihraqu;norﬂ 32 P PN e
4,5’-Dibenzamido-1,1’ -iminodianthraquinone 148 cee voe cee
1 5-D1benzoylnaphthaler° 215 e e e
3,9-Dibromo-7H-benz[de ]anthracen-7-one- 291 ces .ee eee
2,5-Dichloroaniline and hydrochlorlde [NHz=1]- 226 203 167 .82
1,5-Dichloroanthraquinone: 104 cee e e
1,8-Dichloroanthraguinone 99 84 143 1.70
o-Dichlorobenzer° 46,726 35,505 3,494 .10
o(and p)-Dichlorobenzene 14,174 11,832 396 .03
p-Dichlorobenzene 74,598 65,690 6,249 .10
3 37/-Dichlorobenzidine base and salts 1,702 1,351 1,895 1.40
2 5-D1chloro-4-(3-methy1—5-oxo-2-pyrazolln—l-yl)benzenesulfonlc acid 215 e e N
2,6-Dichloro-4-nitroaniline 81 eee cee cee
1,A-Dichloro-2-nitrobenzene (Nitro-p-dichlorobenzene)«=-==--ccceeoe- 276 e e e
2,5-Dichlorosulfanilic acid [SO3H=L]----=-m-mmmmmommm oo 88 ee e ees
N,N-Diethylaniline 1,319 861 483 .56
N1,Ni-Diethyl-4-methoxymetanilamide 56 cee cee cee
6,7-Dihydroxy-2~naphthalenesulfonic acid coe 377 994 2.64
16,17-Dihydroxyviolanthrone (Dihydroxydibenzanthrone)=-----e-eceeeo- 390 cee ee cee
m-Dimethoxybenzene -— 269 8 19 2.38
3,37/-Dimethoxybenzidine - 389 312 616 1.97
1,4-Dimethoxy~-2-nitrobenzene 40 e cee cee
N,N-Dimethylaniline 9,845 6,365 1,583 .25
N, N-Dimethylbenzylamine 45 voe ces e
2,2’ -Dimethyl-1,1” -bianthraquinone 155 e s e
N, N-Dimethyl-p-nitrosocaniline 89 e coe cee
4,5-Dinitrochrysazin 133 cee ee “ee
2,4-Dinitrophenol, tech. 1,053 cee ces cee
4,4’-Dinitro-2,2”-stilbenedisulfonic acid- 2,885 eee eee ee
1,4-Di (p-toluidino)anthraguinone 91 vee ces cee
Dodecylbenzene® - 533,788 472,946 43,176 .09
Dodecylphenol 21,538 vea eee cos
N-Ethyleniline, refined 838 480 269 .56
2-(N-Ethylanilino)ethanol. 119 cee ves ves

See footnotes at end of table.
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CYCLIC INTERMEDIATES 13
TABLE TA.-- Cyclic intermediates: U.S. production and sales, 1962--Continued
Sales
Chemical Production
. Unit
Quantity Value valuet
1,000 1,000 1,000 Per
pounds pounds dollars pound
o~ (N-Ethylanilino)-p-toluenesulfonic acid--- 577 cee “ee cee
Ethylbenzene--- - 2,009,744 83,315 4,087 $0.05
N-Ethyl-N-phenylbenzylamine-----c--cec-memmee e o e e e 790 ces cee vee
2-Ethyl-2-phenylmalonic acid, diethyl ester--------cececccccmcaaaa0x 470 ces cee cee
3-(N-Ethyl-m-toluidino)propionitrile ——— - 33 cee .ee ves
o-Formylbenzenesulfonic acid (o-Sulfobenzaldehyde) 191 e ees e
p-Hydrazinobenzenesulfonic aci====--=mmeemomoommmm e oo 101 e ees A
3-Hydroxy-2-naphthoic acid (B.O.N.i --------------------------------- 3,631 .o ces e
1,1’-Iminobis|4-amincanthraquinone 123 vee cer cee
1,1’-Iminobis[4-nitroanthraquinone J-====m=mmmmmmmmmomccmm el 120 ves vee ces
1,1’-Iminodianthraquinone (Dianthrimide)=-----m-m-m-coomcoaomamaanan 123 . eee vee
Isocyanic acid derivatives, total--=--- 101,506 cee ces cee
Diphenylmethane 4,4’-diisocyanate (MDIL)--w-----=~mmomecoocaemaaaan 1,756 1,310 1,708 1.30
Toluene 2,4~ and 2,6-diisocyanate (80/20 mixture)----------------- 93,792 89,381 54,931 .61
A1l other----ececemm e e o 5,958 cee cos e
4,47 -Isopropylidenediphenol (Bisphenol A) 62,059 28,747 7,328 .25
Isoviolanthrone (Isodibenzanthrone)--- _— 62 eee eee e
Leuco-1,4~-diaminoanthraquinon 297 cee cee eee
Leuco quinizarin (1,4,9,10-Anthratetrol)- -— 8l cee .o “ee
Leuco tetrahydroxyanthraquinone- 65 cee cen ces
Metanilic acid (m-Aminobenzenesulfonic acid) - 1,019 cos cee cee
1-Methylaminoanthraquinon 98 ces cee e
. 4,4’ -Methylenebis[N,N-dimethylaniline] (Methane base)--=--=--==-cm-u- 945 ces vee ...
2-Methyl-1l-nitroanthraquinon 145 cee ces .o
p-(3-Methyl-5-oxo-2-pyrazolin-l-yl)benzenesulfonic acid----=-=--c=u- 108 cee ces cee
3-Methyl-1l-phenyl-2-pyrazolin-5-one (Developer 2) - 243 252 399 1.58
a-Methylstyren: 10,395 cee .ee cee
Nephthalene, solidifying at 79° C., or above (refined flake)’------- 21,633 18,978 2,580 14
1,4,5,8-Naphthalenetetracarboxylic acid 27 cee cee ces
Naphthalic anhydride 92 ces vee aee
Naphthalimide 137 e coe oo
Naphthionic acid (4-Amino-l-naphthalenesulfonic acid)-------==-c-cou- 435 ces see vee
2-Naphthol-6,8-disulfonic acid (G acid) and disodium salt----------- 1,499 80 59 T4
2-Naphthol-6-sulfonic acid (Schaeffer's acid) and sodium salt------- 460 201 164 .82
Naphth [1,2]oxadiazole-5-sulfonic acid 1,399 ces vee .
2-(Naphthylthio)acetic acid 40 vee cee .
m-Nitroaniline- 159 oo oo eee
p-Nitroaniline 8,769 6,922 2,998 .43
4-Nitro-o-anisidine [ NH=1]- 144 26 62 2.38
5-Nitro-o-anisidine [ NH,=1] 201 cee ves ves
1-Nitro-2-anthraquinonecarboxylic acid - 31 coe eee “es
5-Nitro-l-anthraquinonesulfonic acid 60 cee P e
Nitrobenzene 199,587 9,095 815 .09
m-Nitrobenzenesulfonic acid and sodium salt 1,603 1,608 675 42
7(and 8)-Nitronaphth[l ,2] oxadiazole-5-sulfonic acid-m===cc-cecacaaaa 1,184 ces ces e
p-Nitrophenol. 13,093 5,618 2,335 42
5-Nitro-o-toluenesulfonic acid [SOsH=1] 4,870 .es eee eee
3-Nitro-p-toluenesulfonic acid [SO;H=1] 75 cee ees .
5-Nitro-o-toluidine [ NH,=1] 326 234 309 1.32
2-Nitro-p-toluidine [ NHp=1] 1,204 581 716 1.23
16-Nitroviolanthron 79 .ee “es .o
Nonylphenol: -- 55,892 12,534 1,69 .14
1-(7-Oxo-7H-benz [de]anthracen-3-ylamino)anthraquinone--=-===e==ace-m 230 e e ces
1,1°-(7-Oxo-7H-benz [de] anthracen-3,9-ylenediimino)dianthraquinone--- 378 ves oo e
5-0xo-1-phenyl-2-pyrazoline-3-carboxylic acid: 83 oo oo coe
5-0x0-1-(p-sulfophenyl-2-pyrazoline-3-carboxylic acid (Pyrazolone T) 52 eee . ces
Phenol, grand total? 825,604 386,989 46,539 .12
Natural, total 52,441 50,555 5,573 .11
From coal tar, total. 39,560 40,120 4,303 .11
82%-84% 6,867 6,932 690 .10
Other 32,693 33,188 3,613 .11
From petroleum 12,881 10,435 1,270 .12
Synthetic, total 773,163 336,434 40,966 .12
From cumene 233,616 101,303 11,766 .12
Other synthetic-- 539,547 235,131 29,200 .12
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TABLE 7A.--Cyclic intermediates: U.S. production and sales, 1962--Continued

Sales
Chemical Production
Quantity Value vgllizl

1,000 1,000 1,000 Per

pounds pounds dollars pound
1-Phenol-4-sulfonic acid- -- 5,395 5,344 756 $0.14
Phenylacetonitrile (a-Tolunitrile) ——— - --- eee 793 480 .61
p-Phenylazoaniline (p-Aminocazobenzene) and hydrochloride~----------- 128 . ces ces
m-Phenylenediamine-- 1,420 cee e cee
o-Phenylenediamine - 540 “es cee e
2,2/-(Phenylimino)diethanol (Phenyldiethanolaming)=«-==--e-=m-meacae 446 51 18 .35
Phthalic anhydride--------om==nc-- --- - 427,419 215,167 30,000 14
2-Picoline («-Picoline)®-=--me-u-mn 3,201 605 268 Sl
Piperidine-----eeecccmmmm e 358 “es e N
Propiophenone«=--- 413 ces N oo
2° Pyridine®--- e -—— 3,183 2,730 2,049 .75
Quinizarin: 1,429
Salicyclic acid, tech----=-=r=cu- - 34,338 3,142 1,170 .37
Styrene, all grades-------- 1,942,227 1,018,420 102,101 .10
Terephthalic acid, dimethyl ester- - cee 65,256 20,585 .32
1,4,5,8-Tetrachloroanthraquinone 25 cee cee e
o-Tolidine- 243 e oo cee
o-(p-Toluoyl)benzoic acid: 541 v ces .
4-(0-Tolylazo)-o-toluidine 363 ces ees eee
6,6/ -Ureylenebis [1-naphthol-3-sulfonic acid] (J acid urea)--=-------= 208 ces cee “ee
Violanthrone (Dibenzanthrone) 582 cee cee cee
o-Xylene---- - 271,577 154,602 9,375 .06
p-Xylene 256,487 272,090 31,457 .12
All other cyclic intermediates 2,224,431 641,015 181,404 .28

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 tridecylbenzene.

5 Includes naphthalene refined from domestic and imported crude naphthalene.

6 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 1962, production of two of the largest volume intermediates amounted to approximately 2
billion pounds each. The output of ethylbenzene totaled 2,010 million pounds (3.8 percent more
than in 1961) and that of styrene, 1,942 million pounds (10.2 percent more than in 1961). Ethyl-
benzene is used almost entirely in the manufacture of styrene, which, in turn, is used almost
entirely in the manufacture of plastics materials and synthetic rubber. The output of other large-
volume intermediates in 1962 compared with the output in 1961 as follows: Cyclohexane, 23.2
percent larger; phenol, 6.0 percent larger; phthalic anhydride, 12.5 percent larger; and mono-
chlorobenzene, 2.2 percent larger. Production of dodecylbenzene (including tridecylbenzene) in
1962 was 9.3 percent larger than that in 1961; that of refined naphthalene was 61.8 percent
smaller. Production of orthoxylene amounted to 272 million pounds in 1962, compared with 318
million pounds in 1961--representing a decrease of 14.7 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
of dyes results from the many different types of materials to which dyes are applied, the different
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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 percent to
100 percent. The concentration, form, and purity of a dye is determined largely by the use for
which it is intended.

Table 8A2 shows U.S. production and sales of dyes in 1962, total and by individual dyes,
using the Colour Indez classification and terminology which was used for the first time in the
Commission's 1958 report.

Total domestic production of dyes in 1962 amounted to 189 million pounds--13.4 percent
more than the 167 million pounds produced in 1961, and 21.2 percent more than the 156 million
pounds reported for 1960. Sales of dyes in 1962 amounted to 178 million pounds, valued at $227
million, compared with 158 million pounds, valued at $213 million, in 1961. In terms of quantity,
sales of dyes in 1962 were 12.4 percent larger than in 1961, and in terms of value, 6.6 percent
larger.

For many important individual low- and medium-priced dyes for which statistics are given
in table 8A, production was larger in 1962 than in 1961. The output of Vat Green 1 was 5.3
million pounds in 1962, or 8.7 percent more than the 4.9 million pounds produced in 1961; that of
Direct Black 38 (Direct Black EW) was 6.4 million pounds, or 8.0 percent more than the 6.0 mil-
lion pounds reported for 1961. Other important dyes whose output was substantially larger in 1962

TABLE 8A. --Coal-tar dyes: U.S. production and sales, 1962

[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 valuel
1, 000 1,000 1, 000 Per

pounds pounds dollars pound

Grand total 188,904 178,031 227,231 $1.28
ACID DYES

Total 15,970 15,106 29,431 1.95
Acid yellow dyes, total 2,200 1,823 3,956 2.17
Acid Yellow 3 ... 34 120 3.53
Acid Yellow 11 . 23 46 2.00
Acid Yellow 17 360 376 770 2.05
Acid Yellow 23 269 233 494 2.12
Acid Yellow 36 228 204 282 1.38
Acid Yellow 40 50 62 167 2.69
Acid Yellow 42 26 34 61 1.79
Acid Yellow 44 17 19 61 3.21
Acid Yellow 54 59 61 127 2.08
Acid Yellow 73 eee 59 136 2.30
Acid Yellow 99 . 70 149 2.13
All other: 1,191 648 1,543 2.38
Acid orange dyes, total 2,476 2,311 3,139 1.36
Acid Orange 1 33 28 60 2.14
Acid Orange 7 819 757 614 .81
Acid Orange 8 299 296 311 1.05
Acid Orange 10 288 280 360 1.29
Acid Orange 24 549 447 606 1.36
Acid Orange 60 20 19 48 2.53
Acid Orange 74 .o 50 113 2.26
All other 468 434 1,027 2.37
Acid red dyes, total 2,736 2,194 4,200 1.91
Acid Red 1 2466 437 488 1.12
Acid Red 4 145 126 228 1.8
Acid Red 12 v 10 13 1.30

See footnotes at end of table.

2 See also table 8B, pt. I, which lists these products and identifies the manufacturers, and appendix A (table 24), which shows imports
of dyes during 1960-62.
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TABLE 8A. --Coal-tar dyes: U.S. production and sales, 1962--Continued

See footnotes at end of table.

Sales
Dye Production
Quantity Value vggf;:l
ACID DYES--Continuel

1,000 1,000 1,000 Per

Acid red dyes--Continued pounds pounds dollars pound
Acid Red 14 96 73 99 $1.36
Acid Red 18 152 124 141 1.14
Acid Red 26 71 56 64 1.14
Acid Red 37 38 39 92 2.36
Acid Red 73 204 189. 415 2.20
Acid Red 85 119 114 187 1.64
Acid Red 87 452 57 121 2.12
Acid Red 88 124 113 168 1.49
Acid Red 89 27 47 1.74

Acid Red 92 10 .. .. .
Acid Red 114 85 80 161 2.01
Acid Red 115 13 13 19 1.46
Acid Red 137 141 126 405 3.21
Acid Red 151 20 22 44 2.00
Acid Red 182 26 31 101 3.26
Acid Red 183 .. 8 41 5.12
Acid Red 186 20 9 24 2.67
All other 554 540 1,342 2.49
Acid violet dyes, total 376 382 782 2.05
Acid Violet 1 60 46 68 1.48
Acid Violet 3 91 128 262 2.05
Acid Violet 7 55 57 82 1.44
Acid Violet 17 4l 53 120 2.26
Acid Violet 43 12 b 37 3.36
All other 114 87 213 2.45
Acid blue dyes, total 2,772 2,542 7,513 2.96
Acid Blue 7 36 45 142 3.16
Acid Blue 9 502 462 531 1.15
Acid Blue 25 96 79 415 5.25
Acid Blue 40 . 10 50 5.00
Acid Blue 41 . 78 284 3.64
Acid Blue 43 23 24 144 6.00
Acid Blue 45 460 439 1,621 3.69
Acid Blue 59 . 15 48 3.20
Acid Blue 78 29 20 161 8.05
Acid Blue 90 e 15 114 7.60
Acid Blue 113 226 228 349 1.53
Acid Blue 158 and 1584 271 221 487 2.20
All other 1,129 906 3,167 3.50
Acid green dyes, total 609 555 1,443 2.60
Acid Green 3 166 144 174 1.21
Acid Green 9 . 23 95 4.13
Acid Green 12 9 32 3.56
Acid Green 16 69 40 112 2.80
Acid Green 20 27 25 49 1.96
Acid Green 25 149 150 545 3.63
Acid Green 50 67 57 81 1.42
All other 131 107 355 3.32
Acid brown dyes, total. 535 621 1,401 2.26
Acid Brown 14 212 278 377 1.36
All other 323 343 1,024 2.99
Acid black dyes, total 4,266 4 A78 6,997 1.50
Acid Black 1 1,660 1,716 1,928 1.12
Acid Black 24 107 119 198 1.66
Acid Black 41 . 20 28 1.40
Acid Black 48 27 40 213 5.32
All other: 2,472 2,783 4,630 1.66
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7

Sales
Dye Production
. Unit
Quantity Value valuet
AZOIC DYES AND CQMPONENTS
10 DY P 1,000 1,000 1, 000 Per
Azoic Compositions pounds pounds dollars pound
Total 1,886 1,930 3,571 $1.85
Azoic Yellow 1 51 89 91 1.02
Azoic Yellow 2 30 18 33 1.83
Azoic Orange 3 71 53 103 1.94
Azoic red dyes, total: 638 526 860 1.63
Azoic Red 1 160 126 232 1.84
Azoic Red 2 113 82 146 1.78
Azoic Red 6 252 178 292 1.64
Azoic Red 16 15 13 26 2.00
A1l other 98 127 164 1.29
Azoic Violet 1 31 24 56 2.33
Azoic Blue 3 64 60 105 1.75
Azoic brown dyes 230 174 525 3.02
Azoic black dyes 563 762 1,314 1.72
A1l other azoic compositions 208 224 484 2.16
Azoic Diazo Components, Bases
(Fast Color Bases)
Total: 1,205 1,019 1,587 1.56
Azoic Diazo Component 3, base ces 23 23 1.00
Azoic Diazo Component 12, bas 188 157 212 1.35
Azoic Diazo Component 13, bas 340 333 390 1.17
Azoic Diazo Component 32, bas 180 203 322 1.59
Azoic Diazo Component 48, base 63 54 107 1.98
All other azoic diazo components, b 434 249 533 2.14
Azoic Diazo Components, Salts
(Fast Color Salts)
Total. 1,981 1,918 2,101 1.10
Azoic Diazo Component 1, salt 11 11 13 1.18
Azoic Diazo Component 3, salt: 299 302 226 .75
Azoic Diazo Component 5, salt 74 74 9% 1.27
Azoic Diazo Component 6, salt 5 13 14 1.08
Azoic Diazo Component 8, salt. 35 34 32 .94
Azoic Diazo Component 9, salt 190 184 115 .62
Azoic Diazo Component 11, salt 33 34 62 1.82
Azole Diazo Component 12, salt: 186 155 172 1.11
Azoic Diazo Component 13, salt 350 362 256 .71
Azoic Diazo Component 20, salt 29 25 80 3.20
Azoic Diazo Component 28, salt 147 144 171 1.19
Azolc Diazo Component 36, salt 127 118 210 1.78
Azolc Diazo Camponent 42, salt 6 6 16 2.67
Azoic Diazo Component 48, salt 89 62 75 1.21
Azoic Diazo Component 49, salt 34 36 113 3.14
A1l other azoic diazo components, salts 366 358 452 1.26
Azoic Coupling Components
(Naphthol AS and Derivatives)
Total 2,482 2,197 4,469 2.03
Azoic Coupling Component 2 253 220 234 1.06
Azoic Coupling Component 3 11 8 28 3.50
Azoic Coupling Component 4 5 7 14 2.00

See footnotes at end of table.
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TABLE 8A. --Coal-tar dyes: U.S. production and sales, 1962--Continued
Sales
Dye Production
. Unit
Quantity Value value®
AZQIG DYES AND COMPONENTS--Continued
Azoic Coupling C . 1,000 1,000 1,000 Per
zo01¢C ouptling omponents und dOl l
(Naphthol AS and Derivatives)--Continued pounas pounds ars pound
Azoic Coupling Component 5 54, 41 113 $2.76
Azoic Coupling Component 7 513 525 1,047 1.99
Azoic Coupling Component 14 135 120 255 2.12
Azoic Coupling Component 17 186 120 228 1.90
Azoic Coupling Component 18 718 657 792 1.21
Azoic Coupling Component 20 101 91 186 2.04
Azoic Coupling Component 21. 54 41 90 2.20
Azoic Coupling Component 29 cee 6 14 2.33
Azoic Coupling Component 34 45 50 126 2.52
Azoic Coupling Component 35 32 30 151 5.03
Azoic Coupling Component 43 15 11 30 2.73
A1l other azoic coupling components 360 270 1,161 4.30
BASIC DYES
Total 7,610 6,977 16,246 2.33
Basic Yellow 2 617 611 1,341 2.19
Basic orange dyes, total 925 835 1,421 1.70
Basic Orange 1 228 173 198 1.14
Basic Orange 2 501 473 546 1.15
Basic Orange 21 135 139 499 3.59
All other: 61 50 178 3.56
Basic Red 2 190 168 485 2.89
Basic Violet 1. 1,174 862 1,109 1.29
Basic Violet 3 ces 1,063 2,017 1.90
Basic Violet 4 50 34 103 3.03
Basic Violet 10 260 258 901 3.49
Basic blue dyes, total 840 785 2,531 3.22
Basic Blue 1. 22 15 56 3.73
Basic Blue 7. 147 110 387 3.52
Basic Blue 9 340 289 669 2.31
Basic Blue 26 66 69 213 3.09
A1l other 265 302 1,206 3.99
Basic Green 1. T4 64 226 3.53
Basic Green 4 423 447 1,206 2.70
Basic Brown 1 218 236 313 1.33
Basic Brown 4 494 562 725 1.29
A1l other basic dyes 2,345 1,052 3,868 3.68
DIRECT DYES
Total: 27,425 26,812 40,315 1.50
Direct yellow dyes, total 4,626 4,722 8,496 1.80
Direct Yellow 4 385 390 801 2.05
Direct Yellow 5 96 85 383 4.51
Direct Yellow 6 1,186 1,135 1,670 1.47
Direct Yellow 11 678 723 897 1.24
Direct Yellow 12 330 328 799 2.44
Direct Yellow 28 184 217 422 1.94
Direct Yellow 29 76 76 113 1.49
Direct Yellow 44 300 294 519 1.77
Direct Yellow 50 253 213 402 1.89
Direct Yellow 59 39 cee cee cee
Direct Yellow 81 ces 18 37 2.06

See

footnotes at end of table.
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TABLE 8A. --Coal-tar dyes: U.S. production and sales, 1962--Continued

See footnotes at end of table.

Sales
Dye Production Unit
Quantity Value valuel
DIRECT DYES--Continued

1,000 1,000 1,000 Per

Direct yellow dyes--Continued pounds pounds dollars pound
Direct Yellow 84 cee 115 198 $1.72
A11 other 1,099 1,128 2,255 2.00
Direct orange dyes, total: 1,630 1,568 3,754 2.39
Direct Orange 1 19 15 40 2.67
Direct Orange & 79 108 156 1.44
Direct Orange 15 134 154 184 1.19
Direct Orange 26 58 47 97 2.06
Direct Orange 34 98 83 191 2.30
Direct Orange 37 57 53 133 2.51
Direct Orange 72 206 180 460 2.56
Direct Orange 73 111 126 389 3.09
Direct Orange 81 89 65 188 2.89
Direct Orange 102 174 170 466 2.74
All other 605 567 1,450 2.56
Direct red dyes, total 2,916 2,813 6,110 2.17
Direct Red 1 130 145 236 1.63
Direct Red 2 403 390 638 1.64
Direct Red 4 33 31 91 2.9
Direct Red 10 23 25 35 1.40
Direct Red 13 75 52 82 1.58
Direct Red 16 43 42 84 2.00
Direct Red 23 304 278 609 2.19
Direct Red 24 158 178 347 1.95
Direct Red 26 55 70 181 2.59
Direct Red 28 163 135 184 1.36
Direct Red 31 14 10 36 3.60
Direct Red 37 59 54 138 2.56
Direct Red 39 22 30 85 2.83
Direct Red 75 19 20 70 3.50
Direct Red 79 cas 222 528 2.38
Direct Red 80 336 322 698 2.17
Direct Red 81 200 206 542 2.63
Direct Red 83 85 74 124 1.68
Direct Red 122 25 27 119 4,41
Direct Red 123 eee 10 26 2.60
Direct Red 149 13 13 38 2.92
Direct Red 152 ves 4 17 4.25
A1l other 756 475 1,202 2.53
Direct violet dyes, total. 153 157 439 2.80
Direct Violet 1 voe 11 26 2.36
Direct Vioclet 9 109 20 214 2.38
Direct Violet 48 ee 20 77 3.85
A1l other: 44 36 122 3.39
Direct blue dyes, total. 5,425 5,324 7,499 1.41
Direct Blue 1 261 217 491 2.26
Direct Blue 2 1,979 1,996 1,746 .87
Direct Blue 6 387 386 229 .59
Direct Blue 8 “ee 36 68 1.89
Direct Blue 14 89 84 .94
Direct Blue 15 ves 33 46 1.39
Direct Blue 22 33 21 40 1.90
Direct Blue 24 “es 25 38 1.52
Direct Blue 25 48 43 114 2.65
Direct Blue 26 coe 11 20 1.82
Direct Blue 67 28 25 103 4.12
Direct Blue 71 49 54 144 2.67
Direct Blue 76 133 104 142 1.37
Direct Blue 78 96 86 252 2.93
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TABLE 8A.--Coal-tar dyes: U.S. production and sales, 1962-- Continued

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 80 230 247 382 $1.55
Direct Blue 86 826 741 1,237 1.67
Direct Blue 98 145 141 251 1.78
Direct Blue 120 and 120A 95 118 247 2.09
Direct Blue 126 116 121 293 2.42
A11 other 999 830 1,572 1.89
Direct green dyes, total. 905 833 1,724 2.07
Direct Green 1 211 118 150 1.27
Direct Green 6 485 425 514 1.21
Direct Green 8 ces 16 18 1.12
Direct Green 38 e 22 77 3.50
A1l other 209 252 965 3.83
Direct brown dyes, total 2,054 1,913 2,676 1.40
Direct Brown 1 and 1A 221 341 336 .99
Direct Brown 2 207 198 302 1.53
Direct Brown 6 51 77 90 1.17
Direct Brown 31 100 104 286 2.75
Direct Brown 74 67 55 85 1.55
Direct Brown 95 719 674 498 T
Direct Brown 111 cee 89 313 3.52
Direct Brown 154 143 151 226 1.50
A1l other 346 224 540 2.41
Direct black dyes, total 9,716 9,482 9,617 1.01
Direct Black 4 291 333 342 1.03
Direct Black 9 25 61 80 1.31
Direct Black 17 31 28 52 1.86
Direct Black 19 186 182 279 1.53
Direct Black 22 565 514 419 .82
Direct Black 38 6,439 6,336 5,599 .88
Direct Black 51 99 9% 252 2.68
Direct Black 80 1,242 1,162 1,281 1.10
A11 other 838 772 1,313 1.70

DISPERSE DYES

Total 10,334 8,691 20,310 2.34
Disperse yellow dyes, total 1,372 1,314 2,778 2.11
Disperse Yellow 3 537 %70 875 1.86
Disperse Yellow 5 40 24 80 3.33
A1l other 795 820 1,823 2.22
Disperse orange dyes, total. 848 623 1,056 1.70
Disperse Orange 3 99 86 138 1.60
Disperse Orange 5 59 67 149 2.22
Disperse Orange 17 302 199 209 1.05
A1l other 388 271 560 2.07
Disperse red dyes, total. 1,318 1,176 3,345 2.84
Disperse Red 1 205 188 290 1.54
Disperse Red 5 58 52 62 1.19
Disperse Red 11 37 15 92 6.13
Disperse Red 13 17 22 31 1.41
Disperse Red 15 77 68 197 2.90
Disperse Red 17 155 114 127 1.11
A11 other: 769 717, 2,546 3.55
Disperse Violet 1 43 28 103 3.68
Disperse Violet 4 59 45 149 3.31

See footnotes at end of table.
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TABLE 8A. --Coal-tar dyes: U.S. production and sales, 1962--Continued
Sales
Dye Production
. Unit
Quantity Value valuel
DISPERSE DYES--Continued 1,000 1, 000 1,000 Per
pounds pounds dollars pound
Disperse blue dyes, total 4,333 3,474 10,049 $2.89
Disperse Blue 1 cee 1,379 3.49
Disperse Blue 3 1,299 964 1,582 1.64
Disperse Blue 7 207 207 1,211 5.85
A1l other 2,827 1,908 5,877 3.08
Disperse Black 1 443 373 468 1.25
Disperse Black 9 1,265 1,107 1,128 1.02
All other disperse dyes 653 551 1,234 2.24
FIBER-REACTIVE DYES
Fiber-reactive dyes 546 597 2,746 4.60
FLUORESCENT BRIGHTENING AGENTS
Total 11,846 10,786 21,028 1.95
Fluorescent Brightening Agent 68 100 ces P
All other fluorescent brightening agents 11,746 10,786 21,028 1.95
FOOD, DRUG, AND COSMETIC COLORS
Total 2,6% 2,354 9,459 4.02
Food, Drug, and Cosmetic Dyes
Total 2,349 2,020 7,955 3.94
FD&C Blue No. 1. 58 50 600 12.00
FD&C Red No. 2 723 624 1,782 2.86
FD&C Red No. 3-- 39 38 673 17.71
FD&C Red No. 4 288 260 1,296 4.98
FD&C Yellow No. 5 638 497 1,611 3.24
FD&C Yellow No. 6 544, 483 1,433 2.97
A1 other food, drug, and cosmetic dyes 59 68 560 8.24
Drug and Cosmetic and External Drug
and Cosmetic Dyes
Total 345 334 1,504 4.50
I&C Orange No. 4 4 ces cee
D&C Orange No. 5 20 81 4.05
D&C Red No. 7 14 coe ces cos
D&C Red No. 19 13 9 56 6.22
D&C Red No. 21 49 47 178 3.7
D&C Red No. 27 ces 12. 39 3.25
D&C Red No. 36 8 7 26 3.71
All other drug and cosmetic and external drug and cosmetic
dyes 257 239 1,124 4,70
MORDANT DYES
Total: 5,519 5,267 6,518 1.24
Mordant yellow dyes, total: 216 219 350 1.60
Mordant Yellow 8. 9 11 15 1.36
Mordant Yellow 16 ces 11 16 1.45
A1l other 207 197 319 1.62
Mordant orange dyes, total: 61 87 148 1.70
Mordant Orange 1 12 31 46 1.48
Mordant Qrange 6 32 33 1.03
A1l other: 49 24 69 2.88

See footnotes at end of table.



22

SYNTHETIC ORGANIC CHEMICALS, 1962

TABLE 8A.--Coal-tar dyes: U.S. production and sales, 1962 --Continued

Sales
Production -
Quantity Value vg’z‘;;

MORDANT DYES~-Continued 1,000 1,000 1,000 Per

pounds pounds dollars pound
Mordant red dyes, total 156 147 389 $2.65
Mordant Red 3 vee 21 65 3.10
Mordant Red 7 73 62 124 2.00

Mordant Red 9 17
A1 other 66 64 200 3.12
Mordant blue dyes, total 74 96 260 2.71
Mordant Blue 1 13 28 82 2.93
Mordant Blue 9 25 30 61 2.03
A1l other 36 38 117 3.08
Mordant brown dyes, total 283 306 717 2.34
Mordant Brown 1. 49 66 145 2.20
Mordent Brown 19 .o 9 27 3.00

Mordant Brown 33 40
Mordant Brown 40 26 24 65 2.71
A1l other 168 207 480 2.32
Mordant black dyes, total 4,713 4,393 4,605 1.05
Mordant Black 1 eee 19 27 1.42
Mordant Black 11 3,169 3,054 2,805 .92
Mordant Black 13 120 82 275 3.35
Mordant Black 17 1,122 922 893 .97
Mordant Black 38 21 17 55 3.24
A1l other 281 299 550 1.84
A1l other mordant dyes 16 19 49 2.58

SOLVENT DYES

Total. 7,648 6,508 10,557 1.62
Solvent yellow dyes, total 1,086 821 1,723 2.10
Solvent Yellow 2 41 28 40 1.43
Solvent Yellow 3 ces 39 65 1.67
Solvent Yellow 14 802 554 650 1.17
Solvent Yellow 47 36 35 167 4.77
A1l other 207 165 801 4.85
Solvent orange dyes, total 262 238 576 2.42
Solvent Orange 3 16 17 37 2.18
Solvent Orange 7 116 103 165 1.60
A1l other: 130 118 374 3.17
Solvent red dyes, total 953 809 1,859 2.30
Solvent Red 24 ces 343 623 1.82
Solvent Red 26 278 267 459 1.72
Solvent Red 49 36 30 185 6.17
A1l other 639 169 592 3.50
Solvent Violet 8 303 287 432 1.51
Solvent Blue 4 68 58 229 3.95
Solvent Blue 38 204 170 829 4.88
Solvent green dyes, total 110 89 423 4.75
Solvent Green 3 67 49 271 5.53
A1l other 43 40 152 3.80
All other solvent dyes 4,662 4,036 4,486 1.11

See footnotes at end of table.



DYES

TABLE 8A. --Coal-tar dyes: U.S. production and sales, 1962 --Continued

23

Sales
Dye Production -
Quantity Value Unltl
value
SULFUR DYES 1,000 1,000 1,000 Per
pounds pounds dollars und
Total 38,927 38,859 9,882 $0.25
Sulfur Red 1. ces 14 13 .93
Sulfur Blue 7 143 142 150 1.06
Sulfur Green 2 18 19 35 1.84
Sulfur Brown 10 108 109 54 .50
Sulfur Black 1 1,390 1,387 511 .37
A1l other sulfur dyes 37,268 37,188 9,119 .25
VAT DYES

Total 52,675 48,848 48,498 .99

Vat yellow dyes, total 3,716 3,133 4,274 1.36
Vat Yellow 2, 8-1/2% 2,322 1,915 1,835 .96
Vat Yellow 4, 12-1/2%- 815 644 738 1.15
Solubilized Vat Yellow 4, 37-1/2%- 8 78 9.75
A1 other 579 566 1,623 2.87
Vat orange dyes, total 2,498 1,925 4,598 2.39
Vat Orange 1, 20%- 2420 356 1,079 3.03
Solubilized Vat Orange 1, 26% 17 13 93 7.15
Vat Orange 2, 12% 428 270 632 2.34
Vat Orange 3, 13-1/2% 252 95 240 2.53
Vat Orange 4, 6% 41 61 218 3.57
Vat Orange 5, 10% 228 203 292 1.44
Solubilized Vat Orange 5, 30%- 3 30 10.00
Vat Orange 9, 12% 159 87 219 2.52
Vat Orange 15, 10%- 471 437 938 2.15
A1l other 482 400 857 2.14
Vat red dyes, total 1,208 909 1,938 2.13
Vat Red 1, 13% 251 394 696 1.77
Solubilized Vat Red 1, 37% 5 6 39 6.50
Vat Red 10, 18% 114 83 371 447
Vat Red 13, 11% 87 52 144 2.77
Vat Red 15, 10%- 223 132 167 1.27
Vat Red 32, 20% 45 24 79 3.29
A1l other 283 218 442 2.03
Vat violet dyes, total: 962 846 1,857 2.20
Vat Violet 1, 11% 380 264 559 2.12
Vat Violet 2, 20%- 43 123 2.86
Vat Violet 9, 12%- 117 73 266 3.64
Vat Violet 13, 6-1/4% 368 376 678 1.80
Vat Violet 17, 12-1/2% 28 85 3.04
A1l other 97 62 146 2.35
Vat blue dyes, total 18,411 17,846 11,810 .66
Vat Blue 4, 10%- 87 161 1.85
Vat Blue 5, 16%- 328 296 272 .92
Solubilized Vat Blue 5, 38%- 41 29 90 3.10
Vat Blue 6, 8-1/3%- 2,618 2,638 2,921 1.11
Solubilized Vat Blue 6, 17-1/2%- 57 48 240 5.00
Vat Blue 14, 8-1/3%- 363 426 1.17
Vat Blue 18, 13%- 968 877 1,542 1.76
Vat Blue 20, 14% 1,171 977 1,691 1.73
All other 13,228 12,531 4,467 .36
Vat green dyes, total 11,663 10,362 7,696 .74
Vat Green 1, 6%- 5,325 4,290 2,859 .67
Vat Green 3, 10% 3,141 2,802 2,019 .72
Solubilized Vat Green 3, 26%- 8 8 58 7.25

See footnotes at end of table.
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TABLE 8A.--Coal-tar dyes: U.S. production and sales, 1962--Continued

Sales
Dye Production
Quantity Value valvniuzl
VAT DYES--Continued
1,000 1, 000 1,000 Per
Vat green dyes--Continued pounds pounds dollars pound
Vat Green 8, 8-1/2% 1,706 1,787 1,187 $0.66
Vat Green 9, 12-1/2%- 1,335 1,256 1,169 .93
A1l other 148 219 404 1.84
Vat brown dyes, total 6,088 5,957 8,165 1.37
Vat Brown 1, 11%- 1,115 1,088 2,050 1.88
Vat Brown 3, 11% 1,142 1,012 1,707 1.69
Vat Brown 5, 13% 246 255 359 1.41
A1l other 3,585 3,602 4,049 1.12
Vat black dyes, total 8,129 7,870 8,160 1.04
Vat Black 9, 16%- 267 242 693 2.86
Vat Black 25, 12-1/2%- 3,877 3,608 2,693 .75
Vat Black 27, 12-1/2%- 796 778 1,035 1.33
A1l other 3,189 3,242 3,739 1.15
All other dyes? 156 162 513 3.17

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

than in 1961 were Vat Blue 20 (134.7 percent); Vat Green 9 (64. 4 percent); Mordant Black 11
(61.4 percent); Direct Black 80 (48. 4 percent); Direct Yellow 6 (48.1 percent); Disperse Blue 3
(47.4 percent); and Direct Blue 2 (39.1 percent).

On the other hand, the output of a few important dyes was smaller in 1962 than in 1961.
Production of Vat Green 8 in 1962 was 1.7 million pounds--21. 3 percent less than the 2.2 million
pounds reported for 1961, The output of Acid Black 1 was 15.3 percent smaller in 1962 than in
1961; and that of Vat Brown 3 was 9.7 percent smaller.

Table9 summarizes production and sales of dyes in 1962, by class of application. Four
classes of dyes accounted for 71.5 percent of the total output of dyes in 1962. Vat dyes accounted
for 27.9 percent of the total; sulfur dyes, for 20.6 percent; direct dyes, for 14.5 percent; and
acid dyes, for 8.5 percent. In 1962 the output of the four major classes was larger than in 1961,
Production of direct dyes was 20.2 percent larger; sulfur dyes, 14.3 percent larger; vat dyes,
9.3 percent larger; and acid dyes, 5.5 percent larger than in 1961,

The output of three classes of dyes increased substantially in 1962. The production of
mordant dyes was 5.5 million pounds in 1962, or 42.8 percent more than the output of 3.9 million
pounds in 1961. Production of disperse dyes was 10.3 million pounds in 1962, or 29.7 percent
more than the 8.0 million pounds in 1961. The output of fluorescent brightening agents was 11.8
million pounds in 1962, or 21.4 percent more than the 9.8 million pounds in 1961. Of the remain-
ing classes, the output of solvent dyes was 18.1 percent larger in 1962 than in 1961; azoic dyes
and components, 7.3 percent larger; food, drug, and cosmetic dyes, 6.7 percent larger; and
basic dyes, 2.9 percent larger. The output of fiber-reactive dyes, on the other hand, was 54.4
percent smaller in 1962 than in 1961,

Table 10 shows production and sales of dyes in 1962 by chemical class. In 1962 four chemi-
cal classes of dyes accounted for more than 75 percent of all the dyes produced: Azo dyes
accounted for 27.5 percent of the total; anthraquinone dyes, for 22.5 percent; sulfur dyes (not
including vat sulfur dyes), for 20. 6 percent; and stilbene dyes, for 7.4 percent. The output of
each of these four classes was larger in 1962 than in 1961: that of stilbene dyes was 43.2 percent
larger; that of azo dyes, 15.5 percent larger; that of sulfur dyes, 14.3 percent larger; and that
of anthraquinone dyes, 9.1 percent larger. Of the remaining chemical classes, production of 10
classes was larger in 1962 than in 1961 and production of 2 classes--oxazine and thiazine, was
smaller in 1962 than in 1961. In terms of value of sales, the most important classes of dyes in
1962 were the azo dyes ($81.5 million), the anthraquinone dyes ($61.5 million), the stilbene dyes
($23.4 million), and the azoic dyes ($11.7 million).
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TABLE 9.--Coal-tar dyes: U.S. production and sales, by class of application, 1962
Sales
Class of application Produvetion Unit
Quantity Value valuet
1, 000 1,000 1,000 Per
pounds pounds dollars pound

o -V S O 188,904 178,031 227,231 $1.28

Acid--mmemc e e e 15,970 15,106 29,431 1.95
Azoic dyes and components:

Azoic compositions -- -- 1,886 1,930 3,571 1.85

Azoic diazo components, bases (Fast color bases) 1,205 1,019 1,587 1.56

Azoic diazo components, salts (Fast color salts) 1,981 1,918 2,101 1.10

Azoic coupling components (Naphthol AS and derivatives) 2,482 2,197 4,469 2.03

Basic-mmmmmmm e 7,610 6,977 16,246 2.33

Direct------ 27,425 26,812 40,315 1.50

Disperse 10,334 8,691 20,310 2.34

Fiber-reactive 546 597 2,746 4.60

Fluorescent brightening agents 11,846 10,786 21,028 1.95

Food, drug, and cosmetic colors 2,69 2,354 9,459 4.02

Mordant-------«-ecmmomm e 5,519 5,267 6,518 1.24

SOLVeNt === = m e e e e e e e 7,648 6,508 10,557 1.62

Sulfur----- 38,927 38,859 9,882 .25

Vate-emmccmmanam—— 52,675 48,848 48,498 .99

= T T S 156 162 513 3.17

1 Calculated from rounded figures.

2 Includes oxidation bases, ingrain dyes, and miscellaneous dyes. Statistics for these groups of dyes may not be
published separately because publication would disclose information received in confidence.

TABLE 10.-- Coal-tar dyes: U.S. production and sales, by chemical class, 1962

Sales
Chemical class Production Unit
Quantity Value value*
1,000 1,000 1,000 Per
pounds pounds dollars pound

Total--——mmmmmmmmcmm e - 188,904 178,031 227,231 $1.28
Acridine--------- - -——-- 34 29 80 2.76
Anthraguinone —— - -—— 42,472 37,157 61,476 1.65
Azo, total 51,872 49,586 81,463 1.64
Monoazo- B et EEE R RS R R 16,654 15,372 27,730 1.80
Disazo------ - --- --- 15,196 15,037 25,244 1.68
Trisazo - - _— 11,289 10,900 12,267 1.13
Polyazo--=-==-=- -- - 1,556 1,514 2,663 1.76
Not specified---- 7,177 6,763 13,559 2.00
Azoic - -- ——— 7,554 7,064 11,728 1.66
Indigoid---- -—- 7,190 6,728 3,897 .58
Ketone imine--~---cemmom oo o m e 652 626 1,384 2.21
Nitro---- -—-- 486 549 989 1.80
Oxazine-------- ———- 60 79 285 3.61
Phthalocyanine--- -- - 1,203 1,105 2,8% 2.62
Quinoline----- - 322 292 1,224 4.19
Stilbene------ - 13,982 12,975 23,412 1.80
sulfur? -- --- - 38,927 38,859 9,882 .25
Thiazine----- -- -—- 340 290 672 2.32
Thiazole--- -—- 374 494 913 1.85
Triarylmethane--- -— -- -- 5,954 4,629 10,670 2.30
Xanthene-- - 1,420 676 3,177 4.70
A11 other?--—------ - 16,062 16,893 13,085 77

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

3 Includes aminoketone, azine, coumarin, hydroxyketone, methine, nitroso, vat sulfur, and miscellaneous dyes. Sta-
tistics for these groups of dyes may not be published separately because publication would disclose information re--

ceived in confidence.

710-934 O-63—3
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Synthetic Organic Pigments

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

Statistics on production and sales of all synthetic organic pigments in 1962 are given in table
11A.3 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. Prior to 1961, statistics for toners included the quantities and values of extenders
and diluents. Beginning in 1961, data were collected for both the full-strength and extended
toners on a full-strength-toner-content basis. Individual toners and lakes are identified in this
report by the names used in the second edition of the Colour Indez rather than by their common
names.4

Total production of synthetic organic pigments in 1962 was 37.2 million pounds--6.0 percent
more than the 35. 1 million pounds produced in 1961 and 2. 8 percent more than the estimated 36.2
million pounds produced in 1960. Total sales of synthetic organic pigments in 1962 amounted to
31. 6 million pounds, valued at $74.3 million, compared with 29.5 million pounds, valued at$66.3
million, in 1961 and an estimated 28. 8 million pounds, valued at $64. 3 million, in 1960. In terms
of quantity, sales of synthetic organic pigments in 1962 were 7.2 percent larger than in 1961 and
9.7 percent larger than in 1960; in terms of value, sales in 1962 were 12.0 percent larger than
in 1961 and 15. 6 percent larger than in 1960.

Production of toners in 1962 amounted to 33.4 million pounds--6. 6 percent more than the
31.4 million pounds reported for 1961. Sales in 1962 were 28.4 million pounds, valued at $70.7
million, compared with 26. 4 million pounds, valued at $63. 2 million, in 1961, Sales in 1962
were thus 7.7 percent larger than in 1961, in terms of quantity, and 11.9 percent larger, in
terms of value. Production of red toners in 1962 amounted to 16. 2 million pounds, or 48.4 per-
cent of the total output of toners. The individual toners produced in the largest quantities in 1962
were Pigment Blue 15, alpha form, 2.9 million pounds; Pigment Red 49, barium toners, 2.9
million pounds; Pigment Green 7, 2.7 million pounds; Pigment Yellow 12, 2.7 million pounds;
and Pigment Red 48, 2.2 million pounds.

Production of lakes totaled 3.7 million pounds in 1962, or approximately the same as re-
ported for 1961. Sales of lakes in 1962 amounted to 3. 2 million pounds, valued at $3. 6 million,
compared with sales in 1961 of 3. 1 million pounds, valued at $3.1 million. Sales in 1962 were
thus 3.1 percent larger than in 1961, in terms of quantity, and 15.6 percent larger, in terms of
value. Pigment Blue 24, with an output of 1.9 million pounds, was the lake produced in largest
quantity in 1962, )

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
which data are shown were sold principally in dry full-strength form.

3 See also table 11B, pt. II, which lists these products alphabetically and identifies the manufacturers, and table 24 in appendix 4,
which shows imports of synthetic organic pigments during the years 1960-62.
4 See appendix C, which lists the common names of all the pigments mentioned in this report.
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TABLE 11A. --Synthetic ovganic pigments: U.S. production and sales, 1962

[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
Quantity Value VSI{::]_
1,000 1,000 1,000 Per
pounds pounds dollars pound
Grand totale---=-==--cmececooocan 37,156 31,602 74,313 $2.35
TONERS
TotAl=mmmm e mm e m e e e e e 33,450 28,389 70,732 2.49
Yellow toners, total----------c-ceceeuo- - 5,137 3,601 8,914 2.48
Hansa yellows, total--- ——— B e e L 908 754 1,959 2.60
Pigment Yellow 1, C.I. 11 680--~=vevococnmmaaaax - 489 422 847 2.01
Pigment Yellow 3, C.I. 11 710----- - 126 87 207 2.38
Other Hansa yellowS===-=-=cmmmecwana- 293 245 905 3.69
Benzidine yellows:
Pigment Yellow 12, C.I. 21 090--- --- 2,676 1,683 3,719 2.21
Pigment Yellow 13, C.I. 21 100- -— 146 73 240 3.29
Pigment Yellow 14, C.I. 21 095-- 1,104 875 2,037 2.33
Pigment Yellow 17, C.I. 21 105-- 163 144 466- 3.24
All other-----=-=c-me e cmeem oo 140 72 493 6.85
Orange toners, total--------cc-c--- 661 595 2,874 4,83
Pigment Orange 1, C.I. 1l 725«-=wcecmcmccomcmccm e cmeees 6 ces cee ces
Pigment Orange 2, C.I. 12 060 - 52 57 87 1.53
Pigment Orange 5, C.I. 12 075--==-==n-- 200 174 266 1.53
Pigment Orange 13, C.I. 21 110----- 90 88 284 3.23
Pigment Orange 16, C.I. 21 160-- 126 122 361 2.96
All other-- 187 154 1,876 12.18
Red toners, total - 16,174 13,989 27,958 2.00
Naphthol reds, total 759 560 2,079 3.71
Pigment Red 2, C.I. 12 310 -- 4o 39 103 2.64
Pigment Red 5, C.I. 12 490---===uu-- 122 64 333 5.20
Pigment Red 13, C.I. 12 395---- 6 5 17 3.40
Pigment Red 17, C.I. 12 390-------- 94 80 245 3.06
Pigment Red 18, C.I. 12 350 ---- 19
Pigment Red 22, C.I. 12 315 134 119 347 2.92
Pigment Red 23, C.I. 12 355 - 160 139 489 3.52
Pigment Red 31, C.I. 12 360- 17
Other naphthol reds 163 114 545 4.78
Pigment Red 1, C.I. 12 070, dark -—-- 203 190 231 1.22
Pigment Red 1, C.I. 12 070, light- 341 301 372 1.24
Pigment Red 3, C.I. 12 120----- 1,853 1,312 2,123 1.62
Pigment Red 4, C.I. 12 085-- -—-- 253 317 422 1.33
Pigment Red 38, C.I. 21 120---- 131 131 577 4.40
Pigment Red 48, C.I. 15 865 2,165 1,952 3,636 1.86
Pigment Red 49, C.I. 15 630:
Barium toner-- 2,874 2,710 2,675 .99
Calcium toner ——— 1,316 1,291 1,314 1.02
Sodium toner 376 324 354 1.09
Pigment Red 52, C.I. 15 860 675 622 919 1.48
Pigment Red 53, C.I. 15 585, barium toner-----------ee---- 1,625 1,423 1,791 1.26
Pigment Red 54, C.I. 14 830, calcium toner- ———- 55 cee
Pigment Red 57, C.I. 15 850, calcium toner-----------=---= 788 730 1,091 1.49
Pigment Red 63, C.I. 15 880 -—- 52 42 82 1.95
Pigment Red 81, C.I. 45 160, PMA. 143 127 796 6.27
Pigment Red 81, C.I. 45 160, PTA 118 119 770 6.47
Pigment Red 90, C.I. 45 380--- 1,096 599 1,112 1.86
All other- 1,351 1,239 7,614 6.15
Violet toners, total 1,091 963 3,318 3.34
Pigment Violet 1, C.I. 45 170, PMA- 20 20 119 5.95
Pigment Violet 1, C.I. 45 170, PTA 75 67 374 5.58
Pigment Violet 3, C.I. 42 535, fugitive 405 379 610 1.61
Pigment Violet 3, C.I. 42 535, PMA---=--=--—ccmconcoomaane 417 347 976 2.81
Pigment Violet 3, C.I. 42 535, PTA 38 41 169 4.12
All other 136 109 1,070 9.82
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TABLE 11A, -- Synthetic ovganic pigments: U.S. production and sales, 1962--Continued

Sales
Product Production
Quantity Value vgﬁzl

TONERS--Continued 1, 000 1,000 1,000 Per

pounds pounds | do llars pound
Blue toners, total 6,978 6,166 18,323 $2.97
Pigment Blue 1, C.I. 42 595, PMA 169 144 748 5.19
Pigment Blue 1, C.I. 42 595, PTA- 30 20 117 5.85
Pigment Blue 9, C.I. 42 025, PMA----~-cmcmmmmcomcmcmcceee 4 4 14 3.50
Pigment Blue 9, C.I. 42 025, PTA. - 9 9 50 5.56
Pigment Blue 14, C.I. 42 600, PMA- 60 60 545 9.08
Pigment Blue 15, C.I. 74 160, alpha fOIMe---==me===ceeeaax 2,940 2,540 6,91 2.73
Pigment Blue 15, C.I. 74 160, beta form - 1,625 1,398 4,169 2.98
Pigment Blue 19, C.I. 42 750A 1,876 1,792 4,631 2.58

Pigment Blue 25, C.I. 21 180 -- 70 ces
All other- ————m e 195 199 1,108 5.57

Green toners:
Pigment Green 1, C.I. 42 040, PMA----cmmmmmccocmocoa oo 9 8 44 5.50
Pigment Green 1, C.I. 42 040, PTA-- 5 6 27 4.50
Pigment Green 2, C.I. 42 040 and 49 005, PMA-=-=ccmeccemaau 45 41 212 5.17
Pigment Green 2, C.I. 42 040 and 49 005, PTA---=-m~ccomean 50 47 309 6.57
Pigment Green 4, C.I. 42 000, fugitive 8 3 13 4.33
Pigment Green 4, C.I. 42 000, PTA-----ecmcmmmmmmaaaau 5 5 23 4.60
Pigment Green 7, C.I. 74 260 --- 2,684 2,513 7,600 3.02
Pigment Green 8, C.I. 10 006 - 222 194 275 1.42
Brown toners, total 112 43 151 3.51
Pigment Brown 3, C.I. 21 010, fugitive, and PMA--~-e==vc-an 5 5 16 3.20
All other - - 107 38 135 3.55
All other toners? — 269 215 691 3.21
LAKES

Total. 3,706 3,213 3,581 1.11

Yellow lakes : 192 ces e cee

Pigment Orange 17, C.I. 15 510 447 N coe ves
Red lakes, total -- 883 861 956 1.11
Pigment Red 60, C.I. 16 105 168 149 218 1.46
(Acid Red 26), C.I. 16 150 537 536 241 45
All other - - 178 176 497 2.82
Violet lakes, total - 121 113 277 2.45
Pigment Violet 5, C.I. 58 055 108 102 251 2.46
A1l other: - 13 11 26 2.36
Blue lakes, total-- 1,935 1,435 1,678 1.17
Pigment Blue 24, C.I. 42 090--- 1,909 1,411 1,663 1.18
All other - 26 24 15 .62
Black lakes: (Natural Black 3), C.I. 75 29l-=c-e-cccmmcomana 101 97 92 .95
A1l other lakes? - 27 707 578 1.10

1 Calculated from rounded figures.
2 Includes all black toners and all other green toners.
3 Includes all green lakes, production of all other orange lakes, and sales of all orange and yellow 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, 1962

29

Sales
Selected pigments by commercial forms
Quantityt Value vg?;: 2
1,000 1,000 Per
pounds dollars pound

Pigment Yellow 12, C.I. 21 090, total. 1,683 3,962 $2.35
Dry full-strength toner - 665 1,450 2.18
Dry extended toner, dry dispersions and aqueous dispersions® 4---me-ne- 66 189 2.86
Flushed color-- 952 2,323 2.44

Pigment Yellow 13, C.I. 21 100; Pigment Yellow 14, C.I. 21 095; and
Pigment Yellow 17, C.I. 21 105, total 1,092 2,949 2.64
Dry full-strength toner - 768 2,135 2.76
Dry extended toner and dry dispersions? 4l 143 3.25
Aqueous dispersions® - 170 335 1.97
Flushed color -—- 110 336 3.05
Pigment Red 3, C.I. 12 120, total---- 1,312 2,177 1.66
Dry full-strength toner and dry extended toner? 899 1,514 1.68
Aqueous dispersiohs“- 154 183 1.19
Flushed color 259 480 1.85
Pigment Red 48, C.I. 15 865, total -—— 1,952 3,622 1.86
Dry full-strength toner--- 1,778 3,224 1.81
Dry extended toner 41 82 2.00
Dry dispersions 61 173 2.84
Aqueous dispersions®-- 26 53 2.04
Flushed color 46 90 1.96
Pigment Red 49, C.I. 15 630, barium toner, total: 2,710 2,853 1.05
Dry full-strength toner 1,880 1,862 .99
Dry extended toner, dry dispersions and aqueous dispersions E I S 22 28 1.27
Flushed color- 808 963 1.19
Pigment Red 49, C.I. 15 630, calcium toner, total - 1,291 1,371 1.06
Dry full-strength toner 1,074 1,099 1.02
Aqueous dispersions* and flushed color® 217 272 1.25
Pigment Red 49, C.I. 15 630, sodium toner, total 324 369 1.14
Dry full-strength toner------- 203 230 1.13
Dry extended toner, aqueous dispersions,* and flushed color?----------- 121 139 1.15
Pigment Red 53, C.I. 15 585, barium toner, total 1,423 1,869 1.31
Dry full-strength toner and dry extended toner? 99% 1,246 1.25
Flushed color 429 623 1.45
Pigment Red 90, C.I. 45 380, total 599 1,212 2.02
Dry full-strength toner and dry extended toner3 52 92 1.77
Aqueous dispersions“ and flushed color? -- - 547 1,120 2.05
Pigment Violet 3, C.I. 42 535, fugitive, total 379 616 1.63
Dry full-strength toner and dry extended toner3 261 405 1.55
Aqueous dispersions® and flushed color? 118 211 1.79
Pigment Violet 3, C.I. 42 535, permanent (PMA and PTA), total---=-------= 388 1,142 2.9
Dry full-strength toner 268 734 2.7
Dry extended toner--- 22 133 6.05
Dry dispersions and aqueous dispersions® 4---- 9 20 2.22
Flushed color -- 89 255 2.87
Pigment Blue 15, C.I. 74 160, alpha form, total -— 2,540 7,252 2.86
Dry full-strength toner 1,110 3,070 2.77
Dry extended toner - -— 410 1,436 3.50
Dry dispersions - 132 384 2.91
Aqueous dispersions“- 720 1,89 2.63
Flushed color 168 466 2.77
Pigment Blue 15, C.I. 74 160, beta form, total. 1,398 4,154 2.97
Dry full-strength toner 757 2,311 3.05.
Dry extended toner and dry dispersions3 109 341 3.13
Aqueous dispersions and flushed color? 532 1,502 2.82

See footnotes at end of table.
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TABLE 12.--U.S. sales of selected dry full-stvength colors, dry extended colors,
dry dispersions, aqueous dispersions, and flushed colors, 1962 --Continued

Sales
Selected pigments by commercial forms

. Unit

Quantity Value value?

1, 000 1,000 Per

pounds dollars pound
Pigment Blue 19, C.I. 42 7504, total 1,792 4,727 $2.64
Dry full-strength toner 208 509 2.45
Agueous dispersions* and flushed color3 1,584 4,218 2.66
Pigment Blue 24, C.I. 42 090, total 1,411 2,018 1.43
Dry lake -—- 121 108 .89
Aqueous dispersions and flushed color? 1,290 1,910 1.48
Pigment Green 7, C.I. 74 260, total 2,513 7,737 3.08
Dry full-strength toner: 1,519 4,971 3.28
Dry extended toner and dry dispersions? 476 1,419 2.98
Aqueous dispersions® 435 1,158 2.66
Flushed color - 83 189 2.28

1 Quantity of the various commercial forms is given in terms of dry full-strength toner (or dry lake) content.
2 Calculated from rounded figures.
3 Separate 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 edi-
tion of the Colour Index.
The abbreviations PMA and PTA stand for phosphomolybdic and phosphotungstic (including phosphotungstomolybdie)
acids, respectively.
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Medicinal Chemicals

Medicinal chemicals include the medicinal and feed grades of all organic chemicals having
therapeutic value, whether obtained by chemical synthesis, by fermentation, by extraction from
naturally occurring plant or animal substances, or by refining the technical grade material.

They include alkaloids, antibiotics, antihistamines, hormones, sulfa drugs, sympathomimetic
agents, tranquilizers, vitamins, and other therapeutic agents for human or veterinary use and
for animal feed supplements.

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

Statistics on U.S. production and sales of medicinal chemicals in 1962 are given in table
13A,° Total production of medicinal chemicals in 1962 amounted to 127 million pounds, or 8.4
percent more than the 118 million pounds produced in 1961, and 12.0 percent more than the 114
million pounds produced in 1960. Total sales of medicinal chemicals in 1962 amounted to 104
million pounds, valued at $601 million, compared with sales in 1961 of 92 million pounds, valued
at $577 million, and sales in 1960 of 88 million pounds, valued at $557 million. Sales in 1962
were thus 12.0 percent larger than in 1961 and 17. 8 percent larger than in 1960, in terms of
quantity, and 4.2 percent larger than in 1961 and 7.9 percent larger than in 1960, in terms of value.

Medicinal chemicals in this report are divided into antibiotics, benzenoid, and nonbenzenoid
groups, instead of into cyclic and acyclic groups as in previous years. Totals for the cyclic and
acyclic groups are shown in this report, however, in order to permit comparison of the statistics
for 1962 with those for previous years. Production of cyclic medicinal chemicals in 1962 amounted
to 88 million pounds, or 8.3 percent more than the output of 81 million pounds reported for 1961.
Sales of cyclic medicinals in 1962 amounted to 68 million pounds, valued at $567 million, compared
with sales in 1961 of 61 million pounds, valued at $541 million. Production of acyclic medicinals in
1962 amounted to 40 million pounds, or 8.6 percent more than the output of 37 million pounds re-
ported for 1961. Sales of acyclic medicinals in 1962 amounted to 35 million pounds, valued at $33
million, compared with sales in 1961 of 31 million pounds, valued at $36 million.

Production of antibiotics for all uses in 1962 amounted to 6.3 million pounds, of which 4.0
million pounds was for human or veterinary use and 2.3 million pounds was for animal feed sup-
plements, food preservation, and crop spraying. Sales amounted to 5.0 million pounds, valued
at $370 million. The most important antibiotics, in terms of value, were the penicillin salts and
tetracycline. Production of penicillin salts, for all uses, amounted to 964 trillion U.S.P. units;
sales totaled 715 trillion U.S.P. units, valued at $66. 5 million. Production of tetracycline for
human or veterinary use amounted to 195 million grams of activity; sales totaled 131 million
grams of activity, valued at $66. 2 million.

Production of benzenoid medicinals in 1962 amounted to 70. 7 million pounds; sales totaled
55.0 million pounds, valued at $127 million. The benzenoid medicinal chemicals that were
produced in largest quantity in 1962 were acetylsalicylic acid (aspirin), 27.2 million pounds;
salicylic acid, 10.6 million pounds; and sulfa drugs, 4.3 million pounds.

Production of nonbenzenoid medicinals in 1962 amounted to 50.4 million pounds; sales totaled
43.6 million pounds, valued at $103 million. The most important nonbenzenoid medicinal chemi-
cals, in terms of quantity, were the choline salts, production of which amounted to 20.4 million

ounds. .
P Production of all vitamins, both benzenoid and nonbenzenoid, amounted to 12.4 million pounds
in 1962; sales amounted to 9. 3 million pounds, valued at $68.0 million. The most important
vitamins, in terms of value, were vitamins A, B;,, and C. Production of vitamin A alcohol and
esters amounted to 446 trillion U.S.P. units; sales totaled 398 trillion units, valued at $25.0
million. Production of vitamin B}, amounted to 763,000 grams; sales amounted to 628,000 grams,
valued at $10. 2 million. Production of vitamin C (ascorbic acid) and derivatives amounted to
6.4 million pounds; sales totaled 4.4 million pounds, valued at $10.8 million.

5 See also table 13B, pt. I, which lists these products alphabetically and identifies the manufacturers, and table 24 in appendix 4,
which shows imports of coal-tar medicinal chemicals and pharmaceuticals during the years 1960-62.
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TABLE 13A. -- Medicinal chemicals: U.S. production and sales, 1962

[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®
Quantity Value vg?;:;
1,000 1,000 1,000 Per
pounds pounds dollars pound

Grand total 127,431 103,627 600,779 $5.80
Cyclic* 87,724 68,228 567,396 8.32
Acyclic® 39,707 35,399 33,383 .9

ANTIBIOTICS®

Total 6,322 5,029 370,423 73.66

For human or veterinary use, total 3,965 3,073 317,508 103.32
Bacitracin 5 6 1,441 240.17
Dihydrostreptomycin 565 496 7,683 15,49
Neomyein, bas 49 49 4,707 96.06
dl-a~Phenoxyethylpenicillin and potassium salt—-—————ee—ee 22 13 3,565. 274.23
Potassium penicillin G 335 274 16,275 59.40
Procaine penicillin G 917 569 11,991 21.07
Sodium penicillin G 15 14 436 31.14
Tetracycline 431 288 66,230 229.97
A11 other® 1,626 1,364 205,180 150,43

For animal feed supplements, food preservation, and crop

spraying, total 2,357 1,956 52,915 27.05

Bacitracin: 173 155 3,156 20.36

Procaine genicillin G 241 238 1,833 7.70

All other 1,943 1,563 47,926 30.66
BENZENOID?

Total 70,698 55,003 127,119 2.31
Acetylsalicylic acid (Aspirin) 27,194 22,874 12,418 .54
Alkaloids and related products, total 33 26 3,146 121.00

Dihydrocodeinone bitartrat 1 1 302 302.00
Homatropine methyl bromid ves 2 58 29.00
All other 32 23 2,786 121.13

Amino acids 3 2 89 44,50

p-Aminobenzoic acid and derivatives, total————m——ceecaaaaaa 863 774 1,809 2.34
p-Butylaminobenzoic acid, 2-dimethylaminoethyl ester

(Tetracaine) base and hydrochlorid 2 2 50 25.00
All other 861 772 1,759 2.28

Antihistamines, total. 375 216 4,755 22.01

2-[p-Chloro-a-(2-dimethylaminoethyl)benzyl] pyridine

iChlorpheniramine) maleat 17 8 460 57.50
2-[3-(Dimethylamino)-1-phenylpropyl] pyridine

(Pheniramine) maleat 15 12 461 38.42
All other 343 196 3,834 19.56

Antimony, arsenic, and bismuth compounds, totale——me—eeme——- 1,588 eee ces eee
Bismuth salicylate, basic . e 20 80 4.00
Bismuth subgallat 22 27 99 3.67
All other 1,566 .o eee

Barbiturates:
5-Ethyl-5-phenylbarbituric acid (Phencbarbital)-————- — 299 333 873 2.62
5-Ethyl-5-phenylbarbituric acid, sodium salt=e—ee—ececem= 11 9 36 4.00

See footnotes at end of table.
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TABLE 13A.--Medicinal chemicals: U.S. production and sales, 1962--Continued

33

Sales?
Chemical Productiont
. Unit
Quantity Value value®
BENZENOID?-~Continued 1,000 1,000 1,000 Per
pounds pounds dollars pound
Benzothiadiazine dioxide derivatives cee 3,721 $120.03
Dyes, medicinal. 28 19 459 24,16
Guaiacol glyceryl ether oo 20 81 4.05
1-Hexadecylpyridinium chlorid ces 17 72 4,24
Imidazoline derivatives 1 1 65 65.00
Mercury compounds 88 P cee cee
Phenylsulfonylurea derivatives 895 ees ces ces
8-Quinolinol and derivatives, total 325 145 496 3.42
5,7-Diiodo-8-quinolinol. 52 ees .o cee
8-Quinolinol 186 ces coe coe
All other 87 145 496 3.42
Salicylic acid 10,574 8,723 3,467 .40
Salicylic acid salts, total 728 596 511 .86
Sodium salicylat 628 486 359 Rz
A1l other 100 110 152 1.38
Sulfa drug 4,257 P .o .o
Sympathomimetic (Adrenergic) agents, totale—me——eececmeeaac 289 236 3,867 16.39
d- and d1-N,x-Dimethylphenethylamine (Desoxyephedrine)
hydrochloride 6 5 59 11.80
o-(Isopropylaminomethyl)protocatechuyl alcohol
(Isoproterenol) 1 1 23 23.00
dl-a-Methylphenethylamine (Amphetamine) base————=—- ———— 40 vee e ces
Norephedrine hydrochloride 130 125 1,047 8.38
Phenylephrine hydrochlorid 40 40 1,801 45,02
All other 72 65 937 14.42
Tranquilizers 168 5 309 61.80
Vitamins, total: 3,453 2,967 23,788 8.02
Ba (Riboflavin) (100%) 553 546 5,867 10.75
Byo (A1l grades) (100%)8 2 1 10,205 10,205.00
K3 (Menadione) 14 5 47 9.40
Niacin (Nicotinic acid) (A1l grades) 1,893 1,679 2,087 1.24
Niacinamide (Nicotinamide) 706 548 1,346 2.46
All other 285 188 4,236 22.53
All other benzenoid medicinals 19,526 17,962 66,978 3.73
NONBENZENQID®
Total 50,411 43,595 103,237 2.37
Acetyleholine bromide and chlorid (20) 13 95.59
Amino acids 5,004 5,490 7,121 1.30
Barbiturates, total 518 182 1,480 8.13
5-A11y1-5-(1-methylbutyl)barbituric acid (Secobarbital)
and sodium salt P 21 127 6.05
5-Ethyl-5-(1l-methyl-n-butyl)barbituric acid
(Pentobarbital). eee 10 54 5.40
5-Ethyl-5-(1l-methyl-n-butyl)barbituric acid, sodium salt- eee 41 226 5.51
A1l other 518 110 1,073 9.75
Bile. acids and salts, total 238 112 1,251 11.17
Ketocholanic acids 20 coe cee PP
All other 218 112 1,251 11.17
Carbohydrates and derivatives, total 1,113 864 1,160 1.34
Calcium gluconate (including feed grade)-—————————-—m——ee 704 560 304 5%
A1) other'! 409 304 856 2.82

See footnotes at end of table.
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TABLE 13A. -~-Medicinal chemicals: U.S. production and sales, 1962--Continued

Sales?
Chemical Production®
. Unit
Quantity Value value?
NONBENZENOID® -~Continued 1,000 1,000 1,000 Per
pounds pounds dollars pound
Choline salts, total 20,431 19,772 4,480 $0.23
Choline bitartrat 187 167 153 .92
Choline chloride, for animal and poultry feed, and for
use as an intermediat 20,057 19,477 4,215 .22
Choline dihydrogen citrat 78 71 66 .93
Tricholine citrat ces 13 16 1.23
All other 109 44 30 .68
Hexamethylenebis(trimethylammonium chloride)
(Hexamethonium chloride) 2 2 9 4,50
Hormones: .
Hydrocortisone alcohol and acetat 13 9 2,755 306.11
Prednisolon 1 cee
Prednison 2 1 590 590.00
Hydantoin derivative: Allantoin 40 34 271 7.97
Mercury compounds 19 cee cee cese
Piperazin 1,921 986 1,267 1.28
Piperazine- derivatives, total. 2,791 2,741 2,658 .97
Piperazine dihydrochlorid 1,072 1,067 1,051 .98
Piperazine hydrochlorid 443 462 527 1.14
All other 1,276 1,212 1,080 .89
Purine derivatives, total. 2,011 2,098 5,606 2.67
Caffeine, natural and synthetic 1,959 2,064 4,856 2.35
Theophylline ethylenediamine (Aminophylline)———=—m——m———m 39 eee .es cee
All other 13 34 750 22.06
Tetramethylammonium chlorid oo 2 3 1.50
Tranquilizers 1,168 1,117 3,243 2.90
Trihalogenated compounds 38 37 154 4.16
Vitamins, total 8,902 6,313 44,176 7.00
A palmitate, except feed grade® 162 132 7,529 57.04
C (Ascorbic acid) and derivatives, totale——————————- — 6,406 4,380 10,754 2.46
Ascorbic acid 5,368 3,431 8,330 2.43
All other: 1,038 949 2,424 2.55
D2 (Irradiated ergosterol)® 1 1 181 181.00
D3 (Irradiated animal sterol)® 3 1 313 313.00
Pantothenic acid and derivatives, totale————e——cecmenmee- 1,288 1,036 3,388 3.27
Pantothenic acid, dl-calcium salt 1,010 883 2,256 2.55
All other 278 153 1,132 7.40
A1l other vitamins!? 1,042 763 22,011 28.85
A1l other nonbenzenoid medicinals 6,199 3,835 27,000 7.04

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

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

% Medicinal chemicals have been divided into antibiotics, benzenoid, and nonbenzenoid groups, instead of into cyclic
and acyclic groups, as in previous reports. Totals for the cyclic and acyclic groups are shown in this report in order
to facilitate comparison of the statistics for 1962 with those for earlier years.

5 For statistical purposes, repcrted quantities of antibiotics have been converted from grams of activity or U.S.P.
units to pounds by means of the following conversion factors: procaine penicillin G, 453.6 million units=1 pound;
penicillin V salts, 768.9 million units=1 pound; other penicillin salts and hygromycin B, 756 million units=1 pound;
aterrimin and bacitracin, 22.7 million units=1 pound; polymyxin B sulfate, 2,812.3 million units=l pound; all other

Footnotes continued on p.
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Footnotes for table 13A--Continued

antibiotics, 453.6 grams of activity=l pound. Statistics for all individually publishable antibiotics are given in the
following tabulation in terms of million U.S.P. units (MU), billion U.S.P. units (BU), or kilograms of activity (Kg.):

Sales
Antibiotic Production
Quantity Value Unit value
. 1,000 dollars
Bacitracin (MU), totale—————e— 4,047,182 3,662,985 4,597 $1.25
For human or veterinary use-- 122,288 137,207 1,441 10.50
For other uses 3,924,894 3,525,778 3,156 .90
Dihydrostreptomycin, for human
or veterinary use (Kg.)--——- 256,409 225,028 7,683 34.14
Neomycin base, for human or
veterinary use (Kg.)=——=———— 22,248 22,035 4,707 213.61
Penicillin salts (BU), total-——- 964,023 715,260 - 66,504 92.98
dl-a~Phenoxyethyl penieillin
and potassium salt, for
human or veterinary use---- 16,295 9,921 3,565 359.34
Potassium penieillin G, for -
human or veterinary use-——- 253,101 207,445 16,275 78.45
Procaine penicillin G, total- 524,999 366,130 13,824 37.76
For human or veterinary use 415,725 258,136 11,991 46,45
For other uses——e=———- 109,274 107,994 1,833 16.97
Sodium penicillin G, for
human or veterinary use=—-- 11,403 10,828 436 40.27
Other penicillin salts, for
all uses 158,225 120,936 32,404 267.94
Streptomycin, for all uses :
Kg.) 377,905 321,711 9,498 29.52
Tetracycline, for humen or vet-
erinary use (Kg.)-—=——- 195,439 130,674 66,230 506.83

€ Includes streptomycin and all other penicillin salts, for which separate statistics cannot be published by use
category, because publication might reveal the operations of individual companies. Statistics for streptomycin and for
all other penieillin salts are given in terms of grams or U.S.P. units in footnote 5 above.

7 The term "benzenoid," as used in this report, describes any cyclic medicinal chemical, other than antibioties,
whose molecule contains any one or more of the following types of rings: 6-membered carbocyclic rings with conjugated
double bonds, e.g., the benzene ring or the quinone ring; 6-membered heterocyclic rings with 1 hetero atom and con-
jugated double bonds, e.g., the pyridine ring; or 6-membered heterocyclic rings with 2 hetero atoms and conjugated
double bonds, except the pyrimidine ring, e.g., the pyrazine ring or the pyridazine ring.

For statistical purposes, reported quantities of vitamins A, Biz, Dz, and D3 have been converted from grams or
U.S.P. units to pounds by means of the following conversion factors: vitamin A acetate, 1.307 billion units=1 pound;
vitamin A aleohol, 1.510 billion units=1 pound; vitamin A palmitate, 0.816 billion units=1 pound; vitamin Byp, 453.6
grams=1 pound; vitamins D2 and D3, 18.14 billion units=1 pound. Statisties for these vitamins are given in the follow-
ing tabulation in terms of grams or U.S.P. units:

Sales
. . Unit of .
Vitamin : Production s
quantity N Unit
Quantity Value value
1,000 dollars

Vitamin A, total Billion units 446,168 398,026 25,014 $62.85
Palmitate, except feed grad -=--=do 131,832 107,817 7,529 69.83
A1l other -=eedO--mmmmn 314,336 290,209 17,485 60.25
Vitamin Biz GramS.ceesess 762,861 628,418 10,205 16.24
Vitamin D2 Billion units 12,758 10,199 181 17.75
Vitamin D3 ~---do 54,406 19,339 313 16.18

° The term "nonbenzenoid ," as used in this report, describes any cyclic or acyclic medicinal chemical, other than
antibiotics, whose molecule does not contain any of the types of rings described in footnote 7 above. All acyclic
compounds and any cyclic compound whose molecule contains only one or more of the following types of rings are clas-
sified as "nonmbenzenoid": fully or partially reduced rings, e.g., the piperidine ring or the cyclohexadiene ring;
rings with more or less than 6 members, e.g., the imidazole ring or the azepine ring; heterocyclic rings with more
than 2 hetero atoms, e.g., the triazine ring; or the pyrimidine ring.

10 sales of acetylcholine bromide and chloride amounted to 136 pounds.

11 Includes all other salts of gluconic acid, except the sodium salt, which is included in the section "Miscellane-
ous Chemicals.”

12 Includes all other vitamin A alcohol and esters, for which separate statistics camnot be published in pounds,
because publication might reveal the operations of individual companies. Statistics for all other vitamin A alcohol
and esters are given in terms of U.S.P. units in footnote 8 above.
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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
products 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. i

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 1962 are given in table 14A.°

Production of flavor and perfume materials in 1962 amounted to 76 million pounds--20 per-
cent more than the output of 64 million pounds in 1961, Sales in 1962 amounted to 63 million
pounds, valued at $76 million, compared with 55 million pounds, valued at $68 million, in 1961.

Production of cyclic flavor and perfume materials in 1962 amounted to 43 million pounds--
16 percent more than the 37 million pounds reported for 1961. Sales of cyclic flavor and perfume
materials in 1962 were 32 million pounds, valued at $47 million, compared with 29 million
pounds, valued at $40 million, in 1961. The individual chemical in the cyclic group that was
produced in the greatest volume in 1962 was methyl salicylate (6 million pounds).

The output of acyclic flavor and perfume materials in 1962 amounted to 33 million pounds--
25 percent more than the 27 million pounds reported for 1961. By far the most important of the
acyclic materials was monosodium glutamate, production of which totaled 31 million pounds.
Sales of acyclic flavor and pezrfume materials in 1962 amounted to 31 million pounds, valued at
$29 million, compared with 26 million pounds, valued at $28 million, in 1961,

TABLE 14A.--Flavor and pevfume matevials: U.S. production and sales, 1962

[Listed below are all synthetic organic flavor and perfume materials for which any reported data on production or
sales may be published. (Leaders are used where the reported data are accepted in confidence and may not be 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
Quantity Value Unit valuel
1,000 1,000 1,000 Per
pounds pounds dollars pound
Grand total 76,267 63,448 75,962 $1.20
FLAVOR AND PERFUME MATERIALS, CYCLIC
Total -- 42,771 32,049 47,260 1.47
Benzenoid and Naphthalenoid
Total 21,672 18,190 22,036 . 1.21
4-Allylveratrole (Eugenyl methyl ether)---—---emomoomomoeoo 13 14 43 3.14
Anethole (p-Propenylanisole) 1,269 1,462 1,024 .70
p-Anisaldehyde (p-Methoxybenzaldehyde) 546 574 876 1.53
Benzophenone? - - 280 291 273 .9
Benzyl acetate-------ccmecemaaoao - 1,180 1,076 470 A
Benzyl alcohol? - - 2,051 1,915 834 YA
Benzyl butyrate 6 6 7 1.33
Benzyl cinnamate oo 2 8 3.49
Benzyl propionate 19 20 23 1l.16
Cinnamaldehyde 770 672 475 .71
Cinnamyl alcohol -—— 166 143 194 1.35
2-Ethoxynaphthalene (Ethyl R-naphthyl ether)---eecce-ooaeoo 12 7 15 2.30
Ethyl-3-phenylglycidate - een 2 7 4uTh
Eugenol. 291 280 554 1.98
Hexylcinnamaldehyde 13 19 68 3.59
Isobutyl phenylacetate (Isobutyl a-toluate)---=--cecmcemea- 15 19 19 .99
Isobutyl salicylate 21 31 30 .99
Isoeugenol. 96 79 233 2.95
Isopentyl salicylate (Amyl salicylate) 442 355 252 .71
p-1sopropyl-a-methylhydrocinnamaldehyde (Cyclamen aldehyde) 146 180 551 3.06
Methyl anthranilate 180 69 151 2.19

See footnotes at end of table.

6see also table 14B, pt. IlI, 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 1960-62.
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TABLE 14A .--Flavor and perfume materials: U.S. production and sales, 1962--Continued

Sales
Material Production
Quantity Value Unit value®
FLAVOR AND PERFUME MATERIALS, CYCLIC--Continued

i i i 1,000 1,000 1,000 Per

Benzenoid and Naphthalenoid--Continued pounds pounds dollars pound
a-Methylbenzyl acetate 23 25 21 $0.87
o~Methylcinnamaldehyde e 9 15 1.65
Methyl cinnamate 60 64 123 1.93
Methyl salicylate (Synthetic wintergreen 0il)-==-=----e-ee 6,270 4,155 2,277 .55
a-Pentylcinnamaldehyde (x-Amylcinnamaldehyde)-----=-=-c-=- 355 358 516 1.44
Phenethyl acetate 57 58 64 1.10
Phenethyl isobutyrate---- eee 6 13 2.09
2-Phenoxyethyl isobutyrate- 2 5 16 3.49
3-Phenyl-1-propanol (Hydrocinnamic alcohol)--=--=ceeceeaae 15 15 29 1.90
4-Propenylveratrole (Isoeugenyl methyl ether)-—---eeeeeee- 7 7 27 4.08
A1l other benzenoid and naphthalenocid materialsee---e-=-e- 7,367 6,272 12,828 2.05

Terpenoid, Heterocyclic, and Alicyclic
Total: 21,099 13,859 25,224 1.82
Caryophyllene e 9 10 1.17
Cedryl acetate 120 105 252 2.40
Citral (Geranial) 166 82 411 5.04
Citronellol. -- 521 397 797 2.01
Citronellyl acetate 16 14 28 2.03
Citronellyl formate e 19 60 3.18
Citronellyl isobutyrate 3 6 19 3.35
Coumarin: 774 696 1,800 2.59
Essential oils, chemically modified. ———- 208 226 232 1.03
Geraniol 511 406 698 1.72
Geranyl acetate — 38 41 81 1.9
Geranyl formate eee 7 21 3.03
Hydrocoumarin (3,4-Dihydrocoumarin) 22 17 73 4.39
Hydroxycitronellal 3% 396 1,941 4.90
Hydroxycitronellal, dimethyl acetal oo 5 29 6.10
Ionones 215 185 978 5.29
Isobornyl acetate 1,065 1,078 438 AN
Linalool. 410 292 830 2.84
Linalyl acetate 332 203 740 3.64
Menthol, synthetic, tech. and U.S.P. 260 342 1,537 449
Methylionones 406 359 2,349 6.53
Nerol 8 6 27 4.26
Nopyl acetate 31 33 39 1.19
Piperonal (Heliotropin) 209 194 424 2.19
Rhodinol 14 13 411 32.59
Terpineols 3,555 2,838 785 .28
Terpinyl acetate 660 573 260 W45
Vetivenyl acetate 17 15 348 23.51
All other terpenoid, heterocyclic, and alicyclic materials 11,142 5,302 9,606 1.81
FLAVOR AND PERFUME MATERIALS, ACYCLIC

Total 33,496 31,399 28,702 .91
Allyl hexanoate (Allyl caproate) 21 19 65 3.40

3,7-Dimethyl-1-octanol 4 cee e cee
Ethyl butyrate 247 239 164 .69
Ethyl heptancate (Ethyl enanthate) 3 3 5 1.62
Glutamic acid, monosodium salt (Monosodium glutamate)----- 31,474 29,455 26,692 .91
4-Hydroxyundecanoic acid, Y-lactone (Y-Undecalactone)----- 5 5 28 5.19
Isopentyl butyrate (Amyl butyrate) 47 4 36 .81
2-Methylundecanal (2-Methylnonylacetaldehyde)-------=emm-- “ee 7 32 4.72
Al]l other acyclic materials 1,695 1,627 1,680 1.03

1 Calculated from the unrounded figures.

2 Includes some technical grade.
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Plastics and Resin Materials

Plastics and resin materials are condensation or polymerization products of organic
chemicals containing necessary fillers, plasticizers, and extenders. At some stage in their
manufacture 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 mate-
rials, excluding liquids. Statistics for vinyl resins are given on the basis of resin content. Sales

figures for thermoplastics materials, including styrene, vinyl, and polyolefin resins, include
data for intracompany consumption, in order that complete information on consumption by uses

may be obtained.

Statistics on production and sales of plastics and resins in 1962 are given in table 15A 7
according to chemical composition and, in table 16, according to broad end uses. In 1962 total

TABLE 15A .--Plastics and resin materials: U,S, production and sales, by chemical composition, 1962

[Quantities 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 all plastics and resin materials for which data on production or sales were reported and identifies the

manufacturer of each ]

Sales
Material Production
Quantity Value Unit valuel
1,000 pounds, 1,000 pounds, 1,000 Per
dry basis? dry basis ? dollars pound
Grand total 7,941,646 7,115,737 1,883,641 $0.26
PLASTICS AND RESIN MATERIALS, BENZENOID
Total: 3,159,236 2,685,314 665,679 .25
Coumarone-indene and petroleum polymer resins------------- 347,640 332,233 32,457 .10
Epoxy resins:
Unmodified (condensation products of phenol and deriva-
tives with epoxy compounds) 78,229 71,120 41,672 |° .59
Modified (with hardening agents and esterified with
fatty acids) 8,271 1,832 1,493 .81
Phenolic and other tar-acid resins 689,963 571,679 155,691 .27
Phthalic alkyd resins, total 505,516 236,048 66,751 .28
Unmodified 360,534 157,480 41,167 .26
Modified 144,982 78,568 25,584 .33
Polyester resins? - 212,230 193,388 63,552 .33
Polyurethane and diisocyanate resins 19,655 15,492 10,648 .69
Styrene resins, total 1,274,441 1,245,357 285,311 .23
Styrene-acrylonitrile (SAN) and acrylonitrile-butadiene-
styrene (ABS) materials 89,412 84,161 28,463 .34
Styrene and copolymer resins (containing 50% or more
styrene) 1,087,803 1,080,856 231,046 .21
A1l other styrene resins 97,226 80,340 25,802 .32
Styrene-alkyd polyesters and styrenated alkyds-------w=-e-- 17,453 13,514 5,450 .40
A11 other benzenoid plastics and resin materials®--------- 5,838 4,651 2,654 .57
PLASTICS AND RESIN MATERIALS, NONBENZENOID ‘
Total 4,782,410 4,430,423 1,217,962 .27
Alkyd resins, except phthalic 43,236 31,642 9,139 .29
Dicyandiamide resins 1,393 1,389 503 .36
Polyamide resins 53,813 44,098 41,961 .95
Polyethylene resins, total. 2,016,208 1,932,749 436,451 .23
Density 0.940 and below 1,592,533 1,581,966 328,527 .21
Density over 0.940: 423,675 350,783 107,924 .31
Polypropylene resins 145,443 107,076 35,250 .33

See footnotes at _end of table.

7See also table 15B, pt. I, 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, 1962--Continued

Sales
Material Production
Quantity Value Unit valuel
PLASTICS AND RESIN MATERIALS, 1,000 1,000
NONBENZENOID--Continued pounds, pounds, 1,000 Per
dry basis? dry basis® dollars pound
Rosin modifications, total 151,735 148,251 28,927 $0.20
Rosin and rosin esters, unmodified (ester gums)--------- 61,530 64,471 11,222 .17
A1l other: 90,205 83,780 17,705 .21
Silicone resins 8,478 8,212 19,813 2.41
Urea and melamine resins, total. 488,908 429,625 117,422 .27
Melamine-formaldehyde typ 148,046 127,880 55,007 43
Urea-formaldehyde type 340,862 301,745 62,415 .21
Vinyl and vinyl copolymer resins (resin content basis),

total 1,566,449 1,459,011 335,809 .23
Polyvinyl acetate 208,201 182,934 55,538 .30
Polyvinyl alcohol. 34,445 25,944 13,964 .54

Polyvinyl chloride and copolymer resins (containing 50%
or more polyvinyl chloride) 1,214,510 1,150,807 202,601 .18
All other vinyl resins’® 109,293 99,326 63,706 .64
All other nonbenzenoid plastics and resin materials®------ 306,747 268,370 192,687 .72

1 Calculated from rounded figures.

2 For the purposes of this report, "dry basis" is defined as the total weight of the material, including resin,
plasticizers, fillers, extenders, colors, and stabilizers, and excluding water, solvents, and other liquid diluents.
For the purposes of this report, polyester resins include unsaturated alkyds copolymerized with moncmers such as
styrene, and polyallyl resins such as diallyl phthalate, and allyl diglycol carbonate. Styrene-alkyd polyesters for

protective coatings are shown separately.

4 Includes data for toluenesulfonamide, and other benzenoid plastics and resin materials not specifically

classified.

5 Includes data for butyral and formal, and for copolymers containing less than 50% polyvinyl chloride.
6 Includes data for acrylic and other nombenzenoid plastics and resin materials.

U.S. production of synthetic plastics and resin materials (except cellulosics) amounted to 7,942
million pounds, or 18.4 percent more than the 6, 710 million pounds reported for 1961. Sales
amounted to 7, 116 million pounds, valued at $1, 884 million, in 1962, compared with 5, 989

million pounds, valued at $1, 711 million, in 1961.

Total production of benzenoid plastics and resins was 3, 159 million pounds in 1962--11.7
percent larger than the output of 2, 829 million pounds reported for 1961. Sales in 1962 amounted
to 2, 685 million pounds, valued at $666 million. Of the benzenoid group, styrene resins were
produced in the largest volume in 1962, as in previous years. The output of styrene resins in
1962 was 1, 274 million pounds; sales totaled 1, 245 million pounds, valued at $285 million. Second

in volume of output in the benzenoid group in 1962 were the phenolic and other tar-acid resins.
Production of these resins in 1962 was 690 million pounds; sales amounted to 572 million

pounds, valued at $156 million. The phthalic alkyd resins, used principally in the manufacture of
protective coatings, were third in volume of production in the benzenoid group; production in 1962
amounted to 506 million pounds. The output of epoxy resins in 1962 was 86 million pounds; that of
polyester resins was 212 million pounds.

Production of nonbenzenoid plastics and resins in 1962 amounted to 4,782 million pounds,
compared with the 3,881 million pounds reported for 1961. Sales of these resins in 1962 amounted
to 4,430 million pounds, valued at $1,218 million, compared with 3,640 million pounds, valued at
$1,077 million, in 1961, Of the nonbenzenoid group, polyethylene resins were produced in the
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largest volume in 1962. The output of polyethylene resins amounted to 2, 016 million pounds in
1962, compared with 1, 606 million pounds in 1961. Sales and use of polyethylene resins in 1962
totaled 1, 933 million pounds, valued at $436 million, compared with 1, 582 million pounds,
valued at $388 million, in 1961. In this report, statistics are given for production and sales of
high-density and low- and medium-density materials. The output of vinyl resins in 1962, which
ranked next to that of polyethylene resins, amounted to 1, 566 million pounds, compared with

1, 260 million pounds in 1961. Sales and use of vinyl resins in 1962 totaled 1, 459 million pounds,
valued at $336 million, compared with 1, 212 million pounds, valued at $307 million in 1961.

TABLE 16.--Plastics and resin materials: U.S. production and sales, by classes and uses, 1962

[In thousands of pounds, dry basis?®]

Kind and use Production Sales and use
Cellulose plastic materials, total --- 158,390 153,253
Sheets, continuous:
Under 0.003 gage - 20,571 18,320
0.003 gage and over------- 35,491 30,992
A1l other sheets, rods, and tubes - 4,217 5,728
Molding and extrusion materials
Sales for export -—— -- } 98,111 98,213
Alkyd resins, totale-—--m—m oo e e 548,752 267,690
Protective coatings:
Phthalic anhydride type:
Unmodified 360,334 156,259
Modified 143,709 77,159
Polybasic acid type, unmodified and modified---- 28,995 15,962
All other uses 15,714 12,867
Sales fOr EXPOrt=——=———— = e e e 5,443
Coumarone-indene and petroleum polymer resins, total 347,640 332,233
Floor tile 106,348 96,454
Rubber compounding - 51,467 49,675
A1l other uses 189,825 161,141
Sales for export cee 24,963
Epoxy resins, ummodified, total -—- 78,229 71,120
Bonding and adhesives cee 8,941
Protective coatings .o 32,876
Reinforced plastics —— vee 8,992
A11 other uses cee 12,101
Sales for export e 8,210
Polyester resins, total---- 212,230 193,388
Reinforced plastics:
Sheets, flat and corrugated - 24,973
A1l other ces 131,966
Surface coatings -- -— ees 3,871
All other uses e 27,319
Sales for export cee 5,259
Silicone resins - 8,478 8,212
Phenolic and other tar acid resins, total 689,963 571,679
Molding materials 221,000 203,502
Bonding and adhesive resins for--
Laminating -— 91,708 54,701
Coated and bonded abrasives----- 17,857 16,281
Friction materials 24,859 22,256
Thermal insulation 91,624 40,148
Foundry or shell molding 42,424 38,746
Plywood 67,762 68,490
Fibrous and granulated wood: 15,793 15,187
All other bonding and adhesive uses 33,196 23,909
Protective coatings, unmodified and modified. 35,158 27,327
All other uses 48,582 45,732
Sales for export ces 15,400

See footnote at end of table.
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TABLE 16.--Plastics and resin materials: U.S, production and sales, by classes and uses, 1962--Continued

[ In thousands of pounds, dry basis®]

Kind and use Production Sales and use
Urea and melamine resins, total: 488,908 429,625

Textile treating and coating resins 51,79 47,024

Paper treating and coating resins 51,710 37,772

Bonding and adhesive resins for--

Laminating: 50,957 36,195

Plywood 95,721 88,254

Fibrous and granulated wood 63,374 56,412

A1l other bonding and adhesive uses 11,762 9,893

Protective coatings, straight and modified. 42,041 26,828

A11 other uses (including molding) 121,549 108,776

Sales for export. eee 18,471

Styrene type plastics materials:
Styrene-acrylonitrile (SAN), acrylonitrile-butadiene-styrenme (ABS) materials,
total 89,412 84,161

Molding ees 31,568

A1l other uses (including extrusion) . 39,433

Sales for export---w---- o 13,160

Styrene and copolymer resins (containing 50% or more styrene), total-----me-ce-e-- 1,185,029 1,161,196
Straight polystyrene 467,771 .o
Rubber-modified polystyrene 441,463 ces
Styrene-butadiene copolymer: 180,085 oo
All other: 95,710 ces
Molding cee 531,589
Textile and paper treating and coating ces 88,199
Bmilsion paint eee 55,183
Extrusion ... 125,300
A1l other uses (including foam and foamable materials) 256,552
Sales for export cee 104,373

Vinyl resins (resin content basis):

Polyvinyl acetate, total 208,201 182,934
Emulsion paint cee 50,79
Adhesives e 85,297
Bonding and sizing - : 9,642
Al]l other uses oo 33,673
Sales for export coe 3,528

‘Polyvinyl chloride and copolymers (containing 50% or more polyvinyl chloride),

total- 1,214,510 1,150,807

Calendering:

Film (under 6 mils) ees 76,493
Sheet (6 mils and over) s 167,174
Flooring coe 185,634

Coating, bonding, and adhesives:

Paper and textile coating (including calendering) 90,441
Flooring .. 46,827
A1l other coating, bonding, and adhesive uses eee 44,911

Extrusion:

Wire and cable ces . 170,167
Garden hose coe 6,247
A1l other extrusions e 96,017

Molding:

Records oo 60,934
Slush and rotational moldings oo 28,402
A1l other moldings oo 16,819

A1l other uses (including export) ees 160,741

A1l other vinyl resins 143,738 125,270

Polyolefin plastics materials:

Polyethylene:

Density 0.940 and below, total 1,592,533 1,581,966
Injection molding .o 151,291
Blow molding cee 32,720
Extrusions:

Film and sheet: eee 522,352
Wire and cable coating cee 140,359
Extrusion coating on paper and other substrates cee 157,634
Pip e 24,821
A1l other extrusions (including filament) 10,411

See footnote at end of table.
710-934 O-63—4




42 SYNTHETIC ORGANIC CHEMICALS, 1962

TABLE 16. -- Plastics and resin materials: U.S. production and sales, by classes and uses, 1962-- Continued '
[In thousands of pounds, dry basis?]

Kind and use Production Sales and use
Polyolefin plastics materials--Continued
Polyethylene--Continued

Density 0.940 and below--Continued
All other uses: ces 185,253
Sales for export cee 357,125
Density over 0.940, total 423,675 350,783
Injection molding cee 57,141
Blow molding cee 164,532

Extrusions: _

Film and sheet. cee 15,360
Wire and cable coating- cee 6,263
Pipe ces 11,411
Extrusion coating on paper and other substrates oo 3,159
A1l other extrusions and filament. e 17,228
All other uses cee 49,975
Sales for export cee 25,714
Polypropylene, total: - 145,443 107,076
Injection and blow molding: vee 37,172
Extrusions coe 50,879
A1l other uses (including sales for export) vee 19,025

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
liquid diluents.

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 and are more nearly complete than those given in the Tariff Commis-
sion's release for Jamuary 1963, which gave a summation of the data reported by months for 1962. Changes in classi-
fication and an increase in coverage on some products may result in differences between the detail figures given in
the table above and those given in the January 1963 release.

The output of urea and melamine resins in 1962 was 489 million pounds. Sales of these resins
amounted to 430 million pounds, valued at $117 million. Other important resins in the nonben-
zenoid 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 synthetic plastics and resin materials. This survey was revised at the beginning of 1962 to pro-
vide more extensive detail on the sales and uses of plastics materials. Molding and extrusion of
finished and semifinished products was the largest use for plastics and resin materials in 1962,
Other important uses for which statistics are shown are for bonding and adhesives, treatment of
textiles and paper, and protective coatings.

Production of cellulose plastics as a group amounted to 158 million pounds in 1962, Sales in
1962 were 153 million pounds, compared with 144 million pounds in 1961.

Rubber-Processing Chemicals

Rubber-processing chemicals are organic compounds that are added to natural and synthetic
rubbers to give them qualities necessary for their conversion into finished rubber goods. In this
report, statistics are given for cyclic and acyclic compounds, by use--such as accelerators,
antioxidants, and peptizers. Statistics on production and sales of rubber-processing chemicals
in 1962 are given in table 17A.8

Production of rubber-processing chemicals as a group in 1962 amounted to 228 million
pounds, or 11.4 percent more than the 205 million pounds reported for 1961. The larger total
output of rubber-processing chemicals in 1962 is attributable principally to increased production
of antioxidants and thiazole accelerators. Sales of rubber-processing chemicals in 1962
amounted to 172 million pounds, valued at $114 million, compared with 156 million pounds,
valued at $104 million, in 1961.

BSee also table 17B, pt. III, which lists these products alphabetically and identifies the manufacturers,
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The output of cyclic rubber-processing chemicals in 1962 amounted to 196 million pounds,
or 12.8 percent more than the 174 million pounds reported for 1961. Sales in 1962 were 148
million pounds, valued at $97 million, compared with 135 million pounds, valued at $89 million,
in 1961. Of the total output of cyclic rubber-processing chemicals in 1962, accelerators ac-
counted for 36.9 percent and amino and hydroxy antioxidants, for 47.7 percent. Production of
amino and hydroxy antioxidants, which amounted to 93.4 million pounds in 1962, included 75.1
million pounds of amino compounds and 18. 2 million pounds of hydroxy compounds. In 1961 the
output of amino antioxidants amounted to 66.9 million pounds and that of hydroxy antioxidants, to
14,5 million pounds. Sales of amino antioxidants in 1962 were 61. 6 million pounds, valued at
$39. 0 million; sales of hydroxy antioxidants were 12. 6 million pounds, valued at $11.8 million.

Production of acyclic rubber-processing chemicals in 1962 amounted to 32. 5 million
pounds, compared with the 31.4 million pounds reported for 1961. Sales in 1962 totaled 24.0
million pounds, valued at $17.1 million, compared with 20. 8 million pounds, valued at $15. 2
million, in 1961, Accelerators, principally dithiocarbamic acid derivatives and tetramethyl-
thiuram sulfides, accounted for about 59.3 percent of the output of acyclic rubber-processing
chemicals in 1962. Peptizers and modifiers--chiefly dodecyl mercaptans--together with blowing
agents and lubricating and conditioning agents, accounted for 40.7 percent of the output in the
acyclic group.

TABLE 17A.--Rubbev-processing chemicals: U.S. production and sales, 1962

[Listed below are all rubber-processing chemicals for which any 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 17B in pt. III lists separately all rubber-processing chemicals for which data on pro-
duction or sales were reported and identifies the manufacturer of each]

Sales
Chemical Production
Quantity Value Unit value*
1,000 1,000 , Per
pounds pounds dollars pound
Grand total 228,421 172,124 114,418 $0.66
RUBBER-PROCESSING CHEMICALS, CYCLIC
Total —— 195,900 148,139 97,363 .66
Accelerators, total 72,204 47,398 29,016 61
Aldehyde-amines 1,871 1,443 1,390 .96
Dithiocarbamic acid derivatives 309 239 390 1.63
Thiazole derivatives, total. 60,453 37,189 20,350 .55
N-Cyclohexyl-2-benzothiazolesulfenamide--====-=e=meae- 7,775 6,446 4,217 .65
2,2’-Dithiobis(benzothiazole) 18,063 9,981 5,043 .51
2-Mercaptobenzothiazole 7,004 4,586 1,889 W41
All other? 27,611 16,176 9,201 .57
A1l other accelerators -——- 9,571 8,527 6,886 .81
Antioxidants: Amino and hydroxy compounds, totall--------- 93,390 74,175 50,728 .68
Amino compounds, total 75, 145 61,597 38,968 63
N, N’-Diphenyl-p-phenylenediamine: 2,574 2,273 2,045 .90
All other 72,571 59,324 36,923 .62
Hydroxy compounds, total 18,245 12,578 11,760 .93
Phenol, alkylated 8,124 3,350 1,856 .55
A1l other 10,121 9,228 9,904 1.07
N-Nitrosodiphenylamine-- 2,729 1,806 1,043 .58
Peptizers. 4,286 4,036 2,916 .72
A11 other cyclic rubber-processing chemicals*- - 23,291 20,724 13,660 .66

See footnotes at end of table.
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TABLE 17A. --Rubber-processing chemicals: U.S. production and sales, 1962--Continued

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

Total 32,521 23,985 17,055 $0.71
Accelerators, total 19,291 12,111 10, 300 .85
Dithiocarbamic acid derivatives, total’®-------==c-mcmen- 131,440 7,124 5,867 .82
Dibutyldithiocarbamic acid, sodium salt--=--=~=====--- 764 272 195 .72
Dibutyldithiocarbamic acid, zinc salt-------=-ce—-e--- 1,148 985 1,170 1.19
Diethyldithiocarbamic acid, zine salt------=-scecceceee 1,292 959 838 .87

Dimethyldithiocarbamic acid, potassium salt---------=- 254
Dimethyldithiocarbamic acid, sodium salt-------------- 3,730 1,985 752 .38
Dimethyldithiocarbamic acid, zinc salt®e-------=--==uv 845 833 769 .92
A1l other 3,407 2,090 2,143 1.03
Thiurams, total? 7,517 4,812 4,269 .89
Bis(dimethylthiocarbamoyl)disulfide~--====cwwe-nax 3,555 3,253 2,674 .82
Bis(dimethylthiocarbamoyl)sulfide 993 895 986 1.10
A1l other -- 2,969 664 609 .92
A1l other accelerators 334 175 164 94
Dodecyl mercaptans 9,624 9,149 4,161 45
A1l other acyclic rubber-processing chemicals8-----—mmeen- 3,606 2,725 2,5% .95

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."

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 and
has continued to thrive since that time. The styrene-butadiene, 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 quantity pro-
duced. Several other types of synthetic rubbers are also produced in large quantities; among
them are the polybutadiene-acrylonitrile type, or N-type, the polybutadiene-isoprene type, or
Butyl-type, neoprene, and silicone elastomers. In 1962, production of stereo (synthetic natural)
rubbers was reported separately for the first time. _

The total output of all types of elastomers in the United States in 1962 amounted to 3,134
million pounds--11.7 percent more than the 2,807 million pounds reported for 1961. Sales of
elastomers covered in this report amounted to 2, 730 million pounds, valued at $774 million, in
1962, compared with 2, 565 million pounds, valued at $717 million, in 1961. Statistics on the
production 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, 263 million pounds in 1962, compared with 2, 118 million pounds in 1961.
Sales of these elastomers amounted to 1, 907 million pounds, valued at $465 million, in 1962,
compared with 1,912 million pounds, valued at $462 million, in 1961. Production of polyurethane
type elastomers in 1962 amounted to 17 million pounds.

The output of acyclic elastomers, including N~type, neoprene, Butyl, silicone, and stereo elas-
tomers, amounted to 871 million pounds in 1962, compared with the 689 million pounds reported
for 1961, Sales of these elastomers amounted to 823 million pounds, valued at $310 million, in
1962, compared with 653 million pounds, valued at $255 million, in1961. The output of silicone )
elastomersin 1962 amountedto 6.7 million pounds, and that of stereo elastomers to 208 million pounds.

9 See also table 18B, pt. III, which lists these products alphabetically and identifies the manufacturers.
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TABLE 18A.--Elastomers (synthetic vubbers):* U.S. production and sales, 1962

45

[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 manufacturer of each]

Sales
Product Production
Quantity Value Unit value?
1,000 1,000 1,000 Per
pounds?® pounds?® dollars pound
Grand total 3,134,395 2,730,387 774,326 $0.28
ELASTOMERS, CYCLIC
Total 2,263,105 | % 1,907,319 464,581 .24
Polybutadiene-styrene type (S-type) 2,230,262 vee eee eee
Polybutadiene-styrene-vinylpyridine type-------=-vccceaae-o 16,291 cee e e
Polyurethane type 16,552 .o .o .o
ELASTQMERS, ACYCLIC
Total. 871,290 823,068 309,745 .38
Polybutadiene-acrylonitrile type (N-type)------=-omcmmmeean 103,197 90,809 46,457 .51
Polychloroprene type (Neoprene)----=-=-mecmcmmm oo ee 288,653 eee e .es
Polyisobutylene-isoprene type (Butyl) 201,564 . ees vee
Silicone elastomers 6,663 5,127 24,626 4.80
Stereo elastomers -- 208,472 ces cen ves
A1l other acyclic elastomers® 62,741 727,132 238,662 .33

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

2 Ccalculated from rounded figures.

3 Elastomer-content basis.

4 Partially estimated. :

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

Note.--Statistics on the production of S-type, N-type, Butyl, neoprene, and stereo elastomers were compiled in
cooperation 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. 10

Total U.S. production of plasticizers in 1962 amounted to 781 million pounds--representing
an apparent increase of 24.0 percent over the output of 630 million pounds reported for 1961.
However, because of certain changes in reporting procedures, and increased coverage, the 1962
figures are not strictly comparable with those for 1961, Sales in 1962 of the plasticizers covered
by this report amounted to 666 million pounds, valued at $168 million, compared with 536 million
pounds, valued at $155 million, in 1961.

Production of cyclic plasticizers in 1962, which consisted chiefly of the esters of phthalic
anhydride and phosphoric acid, amounted to 571 million pounds, compared with 474 million
pounds in 1961. Sales of cyclic plasticizers in 1962 amounted to 486 million pounds, valued at
$104 million, compared with 406 million pounds, valued at $106 million, in the previous year,

Production of acyclic plasticizers in 1962 amounted to 210 million pounds, compared with
156 million pounds in 1961. Sales of acyclic plasticizers in 1962 amounted to 180 million pounds,
valued at $64 million. Because of certain changes in reporting procedures, and increased cover-
age on the epoxy and polymeric materials, these figures are not strictly comparable with those

10see also table 198, pt. II, which lists these products alphabetically and identifies the manufacturers.
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TABLE 19A. --Plasticizers: U.S. production and sales, 1962

[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 mamufacturer of

each]
Sales
Chemical Production N
Quantit; Value Unit
i u valuet
1,000 1,000 1,000 Per
pounds pounds dollars pound
Grand total 780,943 665,935 168,063 $0.25
PLASTICIZERS, CYCLIC
Total 570,963 486,050 103,705 .21
Phosphoric acid esters:
Cresyl diphenyl phosphate? 15,700 13,888 3,455 .25
Tricresyl phosphate? 27,451 26,291 8,089 31
Triphenyl phosphate ———- -—- 10,435 2,972 1,073 .36
Phthalic anhydride esters, total 469,996 398,836 77,741 .19
Butyl decyl phthalate 3,011 2,880 511 .18
Butyl octyl phthalate 17,833 17,084 3,091 .18
Dibutyl phthalate --- 15,486 13,818 3,460 .25
Dicyclohexyl phthalate - 6,369 3,781 1,518 .40
Diethyl phthalate 16,142 10,918 2,330 .21
Dihexyl phthalate 1,533 1,173 247 .21
Diisodecyl phthalate 62,680 53,093 8,440 .16
Di(2-methoxyethyl) phthalate 3,927 . . .
Dimethyl phthalate 4,562 3,756 858 .23
Dioctyl phthalates, total 234,888 200,905 36,470 .18
Di(2-ethylhexyl) phthalate 171,037 142,576 24,951 .18
Diiso-octyl and mixed octyl phthalates-===-ceeoceeeo—q 63,851 58,329 11,519 .20
Ditridecyl phthalate 4,398 3,928 886 .23
Octyl decyl phthalates, total 17,475 16,282 3,406 .21
Iso-octyl isodecyl phthalate 2,060 2,158 420 .19
n-Octyl n-decyl phthalate 15,415 14,124 2,986 .21
A1l other phthalic anhydride esters 81,692 71,218 16,524 .23
A1l other cyclic plasticizers? 47,381 44,063 13,347 .30
PLASTICIZERS, ACYCLIC
Total 209,980 179,885 64,358 .36
Adipic acid esters, total 23,575 21,429 6,528 .30
Di(2-ethylhexyl) adipate 5,413 4,271 1,254 .29
Diisodecyl adipate: 4,851 4,730 1,491 .32
Diiso-octyl adipat 4,205 4,093 1,209 .30
Octyl decyl adipate 8,078 7,386 2,137 .29
A1l other 1,028 949 437 46
Azelaic acid esters 13,090 11,427 3,729 .33
Complex linear polyesters and polymeric plasticizers------ 33,731 29,663 12,957 bl
Dibutyl maleate 7,395 2,966 742 .25
Epoxidized esters, total 53,998 49,558 15,759 .32
Butyl epoxy stearates 195 251 97 .39
Epoxidized soya oils 37,725 33,538 10,638 .32
Octyl epoxy tallates 14,611 14,462 4,552 .31
All other 1,467 1,307 472 .36
Glycerocl monoricinoleate 175 165 61 37
Oleic acid esters, total: 6,073 5,413 1,460 .27
Butyl oleat 2,022 1,572 %03 .26
Glycerol trioleate (Triolein) 1,618 1,674 343 .20
n-Propyl oleate 513 386 80 T.21
All other 1,920 1,781 634 .36

See footnotes at end of table.
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TABLE 19A.--Plasticizers: U.S. production and sales, 1962--Continued
Sales
Chemical Production A oL Unit
antity ue value®
PLASTICIZERS, ACYCLIC--Contimied 1,000 1,000 1,000 Per
pounds pounds dollars pound
Phosphoric acid esters 16,889 12,710 5,131 $0.40
Sebacic acid esters, total: 12, 944 10,835 6,056 .56
Dibutyl sebacate 3,847 2,348 1,493 64
Di(2-ethylhexyl) sebacate 8,864 8,319 4,426 .53
A1l other 233 168 137 .82
Stearic acid esters, total: 6,371 _ 5,714 1,405 .25
n-Butyl stearate -- 3,003 3,077 759 .25
A1l other: 3,368 2,637 646 24
Triethylene glycol di{caprylate-caprate)---------eececea- 2,601 2,449 808 .33
A1l other acyclic plasticizers 33,138 27,556 9,722 .35

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 acetylcitric, tartaric, and ricinoleic acid esters, and for butyl myristate,
glycerol and glycol esters of certain fatty acids, glycerol tripropionate, and other acyclic plasticizers.

for 1961 (130 million pounds, valued at $49 million). Production of complex linear polyestersin 1962
amounted to 34 million pounds, and that of epoxidized esters to 54 million pounds. Other products
included in the acyclic class are the esters of adipic, azelaic, oleic, sebacic, and stearic acids.

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 systems.
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 dilu-
ents. 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 remainder 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, agricul-
tural sprays, lubricants, cosmetics, foods, pharmaceuticals, and many other products.

Statistics on U.S. production and sales of surface-active agents in 1962 are given in table
20A.11 Total production of surface-active agents in 1962 amounted to 1,949 million pounds--12.7
percent more than the 1, 729 million pounds produced in 1961, and 27.2 percent more than the
1, 532 million pounds produced in 1960. Sales in 1962 totaled 1, 758 million pounds, valued at $317
million, compared with 1, 583 million pounds, valued at $292 million, in 1961, and 1, 399 million
pounds, valued at $278 million, in 1960. Sales in 1962 were thus 11.0 percent larger than in
1961 and 25.7 percent larger than in 1960, in terms of quantity, and 8.8 percent larger than in
1961 and 14.0 percent larger than in 1960, in terms of value.

Production of anionic materials in 1962 amounted to 1, 361 million pounds, or 69.8 percent
of total production; sales of anionic materials were 1, 311 million pounds, valued at $188 million.
Production of those surface-active agents which are generally considered nonionic amounted to
523 million pounds, or 26.9 percent of the total; sales were 389 million pounds, valued at $100
million. Production of cationic and amphoteric materials amounted to 65 million pounds, or 3.3
percent of the total; sales of these two classes totaled 59 million pounds, valued at $30 million.

In this report surface-active agents have been divided, for statistical purposes, into ben-
zenoid and nonbenzenoid groups, as in the 1961 report, instead of into cyclic and acyclic groups,
as in the reports for 1960 and earlier years. Although the statistical totals given for the benze-
noid and nonbenzenoid groups for 1961 and 1962 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 1962 amounted to 1, 302 million pounds, or
13. 3 percent more than the 1,150 million pounds reported for 1961. Sales of benzenoid surface-
active agents in 1962 totaled 1, 221 million pounds, valued at $163 million, compared with sales

11See also table 20B, pt. III, which lists these products alphabetically and identifies the manufacturers.
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TABLE 20A.--Suvface-active agents: U.S. production and sales, 1962

[Listed below are all surface-active agents for which reported data on production or sales may be published. (Lead-
ers 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 re-

ported and identifies the manufacturer of each]

Sales

See footnotes at end of table.

Chemical Production® —
. ni
Quantity* Value value?
1,000 1,000 1,000 Per
pounds pounds dollars pound
Grand total 1,948,567 1,758,394 317,127 $0.18
Anionic 1,360,571 1,310,843 187,690 14
Cationic and amphoteric 64,758 58,519 29,538 .50
Nonionie 523,238 389,032 99,899 .26
BENZENOID SURFACE-ACTIVE AGENTS
Total 1,301,878 1,221,295 162,509 .13
Not Sulfated or Sulfonated
Total-=-- 231,575 181,273 37,546 .21
Amides, amines, and quaternary ammonium salts, total------ 5,845 5,817 5,630 .97
Benzyldimethyloctadecylammonium chloride------=--==-==-- 216 190 189 .99
Benzyldodecyldimethylammonium chloride: 826 795 684 .86
Benzyl(hydrogenated tallow alkyl)dimethylammonium
chloride 299 298 157 .53
(Dodecylbenzyl) trimethylammonium chloride-~-===-=c--e=mx 85 75 77 1.03
Heterocyclic amides, amines, and quaternary ammonium
salts 565 561 743 1.32
Other amides, amines, and quaternary ammonium salts----- 3,854 3,898 3,780 .97
Carboxylic acid esters and ethers, total-------ce-ceeaoee- 224,781 174,796 31,661 .18
Alkylphenol - formaldehyde, alkoxylated-----=-=-c-eeo—e- 4,965 cee e cee
Dodecylphenol, ethoxylated 39,291 .o ces ces
Nonylphenol, ethoxylated---- 123,901 92,919 15,724 .17
Phenol, ethoxylated 2,053 1,442 497 o34
Other carboxylic acid esters and ethers----------coeoec- 54,571 80,435 15,440 .19
Phosphoric and polyphosphoric acid esters and salts------- 949 660 255 .39
‘Sulfated and Sulfonated
Total 1,070,303 1,040,022 124,963 .12
Alkylphenols, ethoxylated and sulfated, total------------- 46,199 s .o e
Nonylphenol, ethoxylated and sulfated 27,319 25,924 5,799 .22
A1l other: 18,880
Benzenesulfonates, total: 623, 200 614,996 96,944 .16
Benzene-, toluene-, and xylenesulfonates:
Toluenesulfonic acid, sodium salt. 15,460 15,553 1,448 .09
Xylenesulfonic acid, ammonium salt. 17,427 17,266 1,643 .10
Xylenesulfonic acid, sodium salt 22,903 21,324 2,064 .10
Dodecylbenzenesulfonates, total 407,598 404,735 59,504 .15
Dodecylbenzenesulfonic acid: 71,103 61,522 15,396 .25
Dodecylbenzenesulfonic acid, calcium salt--------~---- 8,659 5,239 1,613 .31
Dodecylbenzenesulfonic acid, isopropylamine salt------ 3,469 3,758 1,163 .31
Dodecylbenzenesulfonic acid, sodium salt----------c=-- 314,296 324,828 39,377 .12
Dodecylbenzenesulfonic acid, triethanolamine salt----- 3,336 3,044 902 .30
A1l other 6,735 - 6,344 1,053 .17
Other benzenesulfonates? 159,812 156,118 32,285 .21
Lignosulfonates, total 389,075 373,745 11,947 .03
Lignosulfonic acid, calcium salt 270,616 255,364 7,733 .03
A1l other 118,459 118,381 4,214 .04
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TABLE 20A.--Surface-active agents: U.S. production and sales, 1962--Continued
Sales
Chemical Production® Unit
Quantity® Value value?
BENZENOID SURFACE-ACTIVE AGENTS--Continued
Sulfated and Sulfonated--Continued 1,000 1,000 1,000 Per
pounds pounds dollars pound
Naphthalenesulfonates, total- 6,848 4,961 2,133 $0.43
Dibutylnaphthalenesulfonic acid 498 377 309 .82
Diisopropylnaphthalenesulfonic acid, sodium salt--------- 555 415 192 46
Isopropylnaphthalenesulfonic acid 314 223 124 56
A1l other---- 5,481 3,946 1,508 .38
Other benzenoid surface-active agents, sulfated and
sulfonated 4,981 20,396 8,140 <40
NONBENZENOID SURFACE-ACTIVE AGENTS
Total —— 646,689 537,099 154,618 .29
Not Sulfated or ‘Sulfonated
Total- 373,156 280,634 99,741 .36
Amides, amines, and quaternary ammonium salts, total------- 141,339 128,192 50,736 .40
Amine salts, total 2,72% 2,336 980 22
Amine acetates, total 2,185 1,960 739 .38
(Tallow alkyl)amine acetat 681 517 176 34
A1) other: 1,504 1,443 563 .39
Triethanolamine salts, total 164 eee oo e
Oleic acid, triethanolamine salt-------=c-eccem—cea-u 120 20 9 W45
A1l other 4s ces cen ces
Other amine salts®- 375 356 232 .65
Amines, ethoxylated, total. 7,002 5,973 2,877 .48
Rosin amine, ethoxylated 1,511 1,385 433 .31
A1l other ; 5,491 4,588 2, 4dds .53
Fatty acid - alkanolamine condensates, total---------=--- 82,506 76,919 23,675 .31
Diethanolamine condensates, total-----------c-emmcmaa—- 50,124 44,552 15,510 .35
Cocomut 6il acids (amine/acid ratio=2/1)----mmmm-cau- 12,116 9,126 5,004 .55
Cocomut 0il acids (amine/acid ratio=1/1)--===-=c=----- 16,745 16,027 4,880 .30
Lauric acid 16,233 14,973 4,322 .29
Oleic acid (amine/acid ratio=2/1) 962 934 277 .30
Oleic acid (amine/acid ratio=1/1) 644 605 245 40
Stearic acid: 1,521 1,334 467 .35
A1l other 1,903 1,553 315 .20
Other alkanolamine condensates, total-------==-c-=-e--- 32,382 32,367 8,165 .25
Lauric acid - ethanolamine condensate--------====---- 33 33 12 .36
Stearic acid - ethanolamine condensates:
(Amine/acid ratio=1/1)-- -— 76 65 27 42
(A1l other ratios) 246 228 132 .58
All other - -- 32,027 32,041 7,994 .25
Fatty acid - polyamine condensates, total------=-cc-ea-ee- 9,603 9,499 2,789 .29
Fatty acid - diethylenetriamine condensates-------==---- 4,938 e e N
A1l other 4,665 9,499 2,789 .29
Fatty acid - polyamine condensates, ethoxylated, total--- 6,383 4,693 2,867 .61
Stearic acid - ethylenediamine condensate, monoethoxy-
lated 1,523 1,420 905 .64
A1l other 4,860 3,273 1,962 .60
Heterocyclic amides, amines, and quaternary ammonium
salts, total- 4,307 4,011 2,219 .55
2-(8-Heptadecenyl)-1-(2-hydroxyethyl)-2-imidazoline---- 579 .o .ee .
A1l other 3,728 4,011 2,219 .55
N-Substituted amino acids and polypeptides, totale---=-=-- 4,488 3,060 5,385 1.76
N-Lauroylsarcosine, sodium salt 1,972 1,799 4,747 2.64
All other -- 2,516 1,261 638 .51
Other amides, amines, and quaternary ammonium salts,
total--- 24,326 21,701 9,944 46
Bis(hydrogenated tallow alkyl)dimethylammonium
chloride 15,386 13,260 6,021 45
Dodecyltrimethylammonium chloride 245 246 231 94
Hexadecyltrimethylammonium bromide and chloride-------- 649 609 617 1.01
Oleic acid - ethanolamine condensate, ethoxylated------ 63 58 45 .78
A1l other 7,983 7,528 3,030 <40

See footnotes at end of table.
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TABLE 20A.--Suvface-active agents: U.S. production and sales, 1962--Continued

Sales
Chemical Production®
Quentity* Value Unit
value?
NONBENZENOID SURFACE-ACTIVE AGENTS--Contimued
Not Sulfated or Sulfonated--Continued 1,000 1,000 1,000 Per
pounds pounds dollars pound
Carboxylic acid esters, total. 113,843 93,059 31,414 | $0.34
Glycerol esters, total 60,722 50,932 14,419 .28
Glycerol distearate: 325 .o cee .ee
Glycerol mono(coconut oil) ester 683 . eee eee
Glycerol mono(cottonseed oil) ester vee 159 69 43
Glycerol monoester of mixed fatty acids-----w--eee-uo- 1,562 647 243 .38
Glycerol monolaurate---: 266 215 85 40
Glycerol mono-oleate 845 546 206 .38
Glycerol monostearate 17,234 15,336 4,661 .30
All other 39,807 34,029 9,155 .27
Polyethylene glycol esters, total 20,924 14,138 5,081 .36
Polyethylene glycol castor cil ester-«--eseeccecccaca- 872 713 365 .51
Polyethylene glycol cocomut 0il ester------ee-cececca- 221 187 48 .26
Polyethylene glycol dilaurate 823 755 266 .35
Polyethylene glycol dioleat 1,826 636 217 34
Polyethylene glycol distearate 357 347 141 41
Polyethylene glycol monolaurate: 2,918 1,998 890 45
Polyethylene glycol mono-oleat 3,492 1,938 758 .39
Polyethylene glycol monostearat 3,792 2,902 1,171 <40
Polyethylene glycol tall oil ester 5,484 3,929 998 .25
A1l other 1,139 733 227 .31
Other carboxylic acid esters, total 32,197 27,989 11,914 43
Anhydrosorbitol tall oil ester 792 485 144 .30
Diethylene glycol monolaurate: A 625 189 .30
Diethylene glycol mono-oleat 128 89 25 .28
Diethylene glycol monostearate 1,051 830 249 .30
Diethylene glycol tall oil ester 76 76 29 .38
Ethoxylated anhydrosorbitol monolaurate--------e-eece-- 1,891 cese .o .o
Ethoxylated anhydrosorbitol tristearate-----c----ee--- 301 cee cee ces
Ethylene glycol distearate 238 223 66 .30
Ethylene glycol monostearate 1,386 1,381 483 .35
Polyalkylene glycol diglycolate 2,705 2,620 1,059 .40
1, 2-Propanediol monolaurate cos 162 . 69 <43
1,2-Propanediol monostearate 985 939 348 .37
A1l other 21,900 20,559 9,253 W45
Ethers, total 100,908 43,427 12,108 .28
Castor oil, ethoxylated 1,631 1,284 461 236
n-Dodecyl alcohol, ethoxylated eoe 1,535 720 47
Lanolin, ethoxylated 470 468 116 .25
9-Octadecenyl alcohol, ethoxylated 1,966 1,724 829 .48
n-Octadecyl alcohol, ethoxylated 116 71 38 .54
Polypropylene glycol ethers 32,009 cee cee eoe
Tridecyl alcohol, ethcxylated: 6,525 5,893 1,400 24
All other: 58,191 32,452 8,544 .26
Fatty acids, potassium and sodium salts, total------------ 11,640 11,336 2,592 .23
Cocomuit oil acids, potassium salt 90 89 25 .28
Lauric acid, potassium salt 54 54 32 .59
Oleic acid, potassium salt 458 289 42 .15
Oleic acid, sodium salt 1,253 1,252 220 .18
Soybean o0il acids, potassium salt: 23 21 4 .19
Stearic acid, sodium salt 1,808 1,761 912 .52
Tall oil acids, potassium salt 4,184 4,178 731 .17
Tall oil acids, sodium salt - 84 83 10 .12
Tallow acids, sodium salt: 1,585 1,578 179 11
A1l other- 2,101 2,031 437 .22
Phosphoric and polyphosphoric acid esters, total---=------ 2,873 2,139 1,486 .69
Alcohols, phosphated and polyphosphated, total---------- 2,755 2,059 1,423 .69
2-Ethylhexyl phosphate, sodium salt 120 89 57 .64
All other 2,635 1,970 1,366 .69
Other phosphoric and polyphosphoric acid esters--------- 18 80 63 .79

See footnotes at end of table.
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TABLE 20A.--Suvface-active agents: U.S. production and sales, 1962 --Continued

Sales
Chemical Production?
N Unit
Quantity* Value value?
NONBENZENOID SURFACE-ACTIVE AGENTS-~-Continued
Not Sulfated or ‘Sulfonated--Continued
1,000 1,000 1,000 Per
Other nonbenzenoid surface-active agents, not sulfated pounds pounds dollars pound
or sulfonated 2,553 2,481 1,405 $0.57
Sulfated and Sulfonated
Total 273,533 256,465 54,877 .21
Acids, sulfated and sulfonated, total 2,362 1,387 572 41
Oleic acid, sulfonated 2,193 1,265 464 37
A1l other 169 122 108 .89
Dicarboxylic acid amides,. sulfated and sulfonated--------- 1,282 1,242 751 .60
Dicarboxylic acid esters, sulfated and sulfonated, total-- 4,899 4,446 2,155 48
Sulfosuceinic acid, bis(2-ethylhexyl) ester------—------- 3,269 2,853 1,385 «49
All other 1,630 1,593 770 .48
Fats, oils, and waxes, sulfated and sulfonated, total----- 30,252 19,226 3,685 .19
Animal fats and oils, sulfated and sulfonated, total---- 9,687 7,258 875 .12
Grease, other than wool, sulfonated. 416 .o “ee .o
Neat's-foot oil, sulfonated 1,600 961 164 .17
Tallow, sulfonated 7,271 5,690 623 11
All other 400 607 88 14
Fish and marine animal oils, sulfated and sulfonated:
Cod 0il, sulfonated 2,246 1,797 273 .15
Sperm oil, sulfonated 6,578 3,592 657 .18
Vegetable oils, sulfated and sulfonated:
Castor oil, sulfonated 7,038 3,462 1,003 .29
Cocomut oil, sulfonated 1,332 649 149 .23
Peamut oil, sulfonated 1,427 1,370 393 .29
Rice-bran oil, sulfonated 341 121 30 .25
Soybean o0il, sulfonated. 285 269 78 .29
Other fats, oils, and waxes, sulfated and sulfonated,
total: 1,318 708 227 .32
Tall oil, sulfonated 504 483 144 .30
A11 other® 814 225 83 .37
Other nonbenzenoid surface-active agents, sulfated and
sulfonated, total 234,738 230, 164 47,714 .21
Cocomut oil acids - ethanolamine condensate, sulfated,
potassium salt 47 46 40 .87
n-Dodecyl sulfate, ammonium salt. 923 919 484 .53
n-Dodecyl sulfate, diethanolamine salt 341 319 231 .72
n-Dodecyl sulfate, sodium salt: 13,365 12,081 6,374 .53
n-Dodecyl sulfate, triethanolamine salt--------c-cecee-e 5,736 5,620 1,971 .35
Isopropyl sulfo-oleate 1,152 715 237 .33
N-Methyl-N-oleoyltaurine 2,943 2,940 1,577 <54
n-Propyl sulfo-oleate 1,288 926 230 .25
A1l other? 208,943 206,598 36,570 .18
1A quantities are given in terms of 100-percent organic surface-active ingredient.
2 Calculated from rounded figures.
3 Includes tridecylbenzenesulfonates and all other benzene-, toluene-, and Xyleme-sulfonates.
4 Includes sales of all other alkylphenols, ethoxylated and sulfated.
5 Includes sales of all other triethanolamine salts.
: Includes all other fish and vegetable oils, sulfated and sulfonated.

Includes alcohols, alkanes, amines, ethers, fatty acid amides, fatty acid esters, and quaternary ammonium com-
pounds, sulfated and sulfonated.
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in 1961 of 1,086 million pounds, valued at $149 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, 314 million pounds; lignosulfonic acid, calcium salt,
271 million pounds; and nonylphenol, ethoxylated, 124 million pounds.

Production of nonbenzenoid surface-active agents in 1962 amounted to 647 million pounds, or
11.5 percent more than the 580 million pounds reported for 1961. Sales of nonbenzenoid surface-
active agents in 1962 totaled 537 million pounds, valued at $155 million, compared with the 498
million pounds, valued at $142 million, reported for 1961, Of the nonbenzenoid surface-active
agents for which individual statistics are shown in the table, those produced in largest quantity
were glycerol monostearate, 17 million pounds; coconut o0il acids - diethanolamine condensate
(amine/;cid ratio=1/1), 17 million pounds; and lauric acid - diethanolamine condensate, 16
million pounds, :

Pesticides and Other Organic Agricultural Chemicals

This section of the report covers pesticides (fungicides, herbicides, insecticides, and ro-
denticides) and other organic agricultural chemicals, such as plant hormones, seed disinfectants,
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. Statis-
tics on production and sales of pesticides and other organic agricultural chemicals in 1962 are
given in table 21A, 12

Production of pesticides and other organic agricultural chemicals in 1962 amounted to 730
million pounds--about 4 percent more than the 700 million pounds reported for 1961. Sales in
1962 were 634 million pounds, valued at $346 million, compared with 612 million pounds, valued
at $303 million, in 1961.

The output of cyclic pesticides and other chemicals included in the cyclic group amounted to
585 million pounds in 1962-- about 2 percent more than the 572 million pounds produced in 1961.
Sales in 1962 were 497 million pounds, valued at $271 million, compared with 484 million pounds,
valued at $238 million, in 1961. The chemical in this group which was produced in the greatest
quantity in 1962--as in each year since it was first separately reported in 1944--was the insec-
ticide DDT. The output of this product in 1962 amounted to 167 million pounds.

TABLE 21A. --Pesticides and other ovganic agricultural chemicals: U.S. production and sales, 1962

[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
agricultural chemicals for which data on production or sales were reported and identifies the manufacturer
of each

Sales
Product Production
Unit
Quantity Value valuet
1,000 1,000 1,000 Per
pounds pounds dollars pound
Grand total 729,718 633,962 346,301 .55
PESTICIDES AND OTHER  ORGANIC AGRICULTURAL
CHEMICALS, CYCLIC
Total 584,975 496,583 | 271,266 .55
Fungicides, total 80,651 61,626 18,906 .31
Mercury fungicides 1,201 1,081 2,411 2.23
Naphthenic acid, copper salt 1,745 1,697 548 .32
Pentachlorophenol (PCP) 38,793 31,491 5,276 .17
8-Quinolinol (8-Hydroxyquinoline), copper salt---——---- 68 54 211 3.91
2,4,5-Trichlorophenol and salts 11,776 cee cee ) e
A1l other 27,068 27,303 10,460 .38

See footnotes at end of table.

12 : -
See also table 21B, pt. II, which lists these products alphabetically and identifies the manufacturers,
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TABLE 21A.--Pesticides and other ovganic agvicultural chemicals: U.S. production and sales, 1962--Continued

Sales
Product Production Unit
Quantity Value valuel
PESTICIDES AND OTHER ORGANIC AGRICULTURAL
CHEMICALS, CYCLIC--Continued 1,000 1,000 1,000 Per
pounds pounds dollars pound
Herbicides and plant hormones, total. 131,690 78,229 78,490 $1.00
Phenoxyacetic acid derivatives:
(2,4-Dichlorophenoxy)acetic acid (2,4~D)=mmm=mmeeeane-n 42,997 17,010 4,941 .29
(2,4-Dichlorophenoxy)acetic acid esters and salts,
total: 37,105 28,825 10,521 .36
(2,4-Dichlorophenoxy)acetic acid, n-butyl ester------ 5,609 5,675 1,725 .30
(2,4-Dichlorophenoxy)acetic acid, dimethylamine salt- 9,045 7,137 2,583 .36
(2,4-Dichlorophenoxy)acetic acid, iso-octyl ester---- 3,813 4,347 1,475 .34
(2,4-Dichlorophenoxy)acetic acid, isopropyl ester---- 5,435 2,944 956 .32
All other 13,203 8,722 3,782 W43
(2,4,5-Trichlorophenoxy)acetic acid (2,4,5~T)~=-cmmemac 8,369 2,250 2,038 .91
(2,4,5-Trichlorophenoxy)acetic acid esters and salts,
total 10,504 5,607 4,516 .81
(2,4,5-Trichlorophenoxy)acetic acid, n-butyl ester--- 1,147 856 699 .82
(2,4,5-Trichlorophenoxy)acetic acid, iso-octyl ester- 1,971 1,509 1,264 .84
(2,4,5-Trichlorophenoxy)acetic acid, triethylamine
salt : 285 277 372 1.34
All other 7,101 2,965 2,181 74
Phenylmercury acetate (PMA) 534 384 2,263 5.89
A1l other 32,181 24,153 54,211 2.24
Insecticides and rodenticides, total: 372,634 356,728 173,870 49
Chlorinated insecticides, total 296,702 296,693 104,105 .35
Hexachlorocyclohexane (Benzene hexachloride) and
lindane? 12,022 12,400 2,434 .20
1,1,1-Trichloro-2,2-bis(p-chlorophenyl)ethane (DDT)---- 167,032 174,093 28,290 .16
A11 other 117,648 110,200 73,381 .67
0,0-Diethyl O-(p-nitrophenyl) phosphorothicate
(Parathion) - 8,786 5,847 4,949 .85
0,0-Dimethyl O-(p-nitrophenyl) phosphorothioate (Methyl
parathion)- 16,156 12,196 10,609 .87
211 other?® 50,990 41,992 54,207 1.29
PESTICIDES AND OTHER ORGANIC AGRICULTURAL
CHEMICALS, ACYCLIC
Total: 144,743 137,379 75,035 .55
Fungicides, total 36,828 35,963 26,910 .75
Dimethyldithiocarbamic acid, ferric salt (Ferbam)------=- 2,966 3,I70 1,221 .39
Ethylene bis(dithiocarbamic acid), disodium salt (Nabam)- 4,216 4,080 1,192 .29
A1l other 29,646 28,713 24,497 .85
Herbicides and plant hormones, total: 19,198 16,980 13,627 .80
Methanearsonic acid, disodium salt 531 348 259 74
A1 other: 18,667 16,632 13,368 .80
Insecticides and rodenticides, total. 32,855 22,422 21,770 .97
Organophosphorus insecticides 31,387 20,880 20,474 .98
A1l other* 1,468 1,542 1,296 .84
Soil conditioners and soil fumigants, totale-=--ceececacaaa - 55,862 62,014 12,728 .21
Bromomethane (Methyl bromide) 12,757 11,873 5,215 A
1,2~Dibromo-3-chloropropane 1,545 2,177 1,204 .55
A1l other 41,560 47,964 6,309 13

1 Calculated from rounded figures.

2 Production of gamme isomer content in benzene hexachloride and lindane totaled 3.4 million pounds; sales amounted

to 3.5 million pounds.

3 Includes small amounts of insect repellents and nematocides.

4 Includes small amounts of fly repellents:
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Production of acyclic pesticides and other acyclic organic agricultural chemicals in 1962
amounted to 145 million pounds, compared with the 128 million pounds reported for 1961. Sales
in 1962 were 137 million pounds, valued at $75 million, compared with 128 million pounds,
valued at $65 million, in 1961,

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 products
covered are those used for gasoline and lubricating oil additives, paint driers, photographic
chemicals, tanning materials, flotation reagents, refrigerants, textile polymers, sequestering
agents, organic fertilizers, antifreeze chemicals, solvents, and acyclic intermediates.

Production of miscellaneous chemicals in 1962 amounted to 37. 6 billion pounds, or 14.8
percent more than the output of 32.7 billion pounds reported for 1961. Sales of miscellaneous
chemicals in 1962 amounted to 16. 6 billion pounds, valued at $2. 3 billion, compared with 15.1
billion pounds, valued at $2.3 billion, in 1961. Statistics on production and sales of miscel-
laneous chemicals in 1962 are given in table 22A.13

The total output of miscellaneous cyclic chemicals in 1962 was 858 million pounds, or 11.5
percent more than the output of 769 million pounds reported for 1961. Sales in 1962 totaled 426
million pounds, valued at $159 million, compared with 431 million pounds, valued at $146 million,
in 1961. The most important subgroup of cyclic compounds was the lubricating oil additives, the
output of which was 366 million pounds in 1962,

Total production of miscellaneous acyclic chemicals in 1962 was 36. 7 billion pounds--14.8
percent more than the output of 32. 0 billion pounds reported for 1961, Sales in 1962 totaled 16,2
billioz pounds, valued at $2.1 billion, compared with 14. 7 billion pounds, valued at $2. 2 billion,
in 1961.

Production of alcohols and halogenated hydrocarbons in 1962 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. 6 billion pounds in 1962,
about 6.5 percent more than in 1961. Alcohols are used as solvents, intermediates, and anti-
freeze materials, and for other purposes. Production of halogenated hydrocarbons totaled 6.8
billion pounds in 1962, or 27.0 percent more than the 5.4 billion pounds reported for 1961.
Halogenated hydrocarbons are used as solvents, intermediates, refrigerants, and aerosol
propellents, and for other purposes.

Individual miscellaneous chemicals the output of which exceeded 1 billion pounds in 1962
were formaldehyde (2.4 billion pounds, compared with 1.8 billion pounds in 1961); synthetic
methanol (2.2 billion pounds, compared with 2.0 billion pounds); urea (2.0 billion pounds, com-
pared with 1.8 billion pounds); dichloroethane (1.8 billion pounds, compared with 1.4 billion
pounds); ethyl alcohol (1.7 billion pounds in each year); ethylene oxide (1.5 billion pounds, com-
pared with 1.4 billion pounds); ethylene glycol (1.4 billion pounds, compared with 1.2 billion
pounds); vinyl chloride (1.3 billion pounds, compared with 1.0 billion pounds); and acetic
anhydride (1.2 billion pounds, compared with 1.3 billion pounds).

lBSee also table 22B, pt. III, which lists these products alphabetically and identifies the manufacturers.
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[Listed 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
. Unit
Quantity Value value®
1,000 1,000 1,000 Per
pounds pounds dollars pound
Grand total 37,576,927 16,603,023 2,275,808 .
MISCELLANEOUS CHEMICALS, CYCLIC
Total 857,520 426,316 158,806 .37
Benzoic acid salts: Sodium benzoate, tech. and U.S.P-==---- 5,915 5,770 1,842 .32
Benzoyl peroxide------- 4,226 3,223 3,095 .96
Cyclohexanone peroxide----- 19 eee cee ces
Cyclopropane 185 161 2,317 14.39
2,6-Di-tert-butyl-p-cresol, total: 14,198 15,096 8,564 .57
Food grade 4,041 4,257 2,540 .60
Tech: 10,157 10,839 6,024 .56
Flotation reagents 4,462 3,141 1,061 34
Gasoline additives, total? 10,600 7,168 6,959 .97
N,N-Di-sec-butyl-p-phenylenediamine 2,980 3,338 3,054 .91
N,N’-Disalicylidene-1,2-propanediamine 1,392 1,077 1,892 1.76
All other 6,228 2,753 2,013 .73
Hexamethylenetetramine, tech 36,415 20,130 3,854 .19
Lubricating oil and grease additives, total------vcccecccc-- 365,818 180,936 40,597 .22
0il soluble petroleum sulfonate, barium salt----=-----=- %2,987 vee eee ees
0il soluble petroleum sulfonate, calcium salt-------=--- 120,661 42,369 8,468 .20
0il soluble petroleum sulfonate, sodium salt------------ 82,194 33,838 5,553 .16
A1l other: 119,976 104,729 26,576 .25
Naphthenic acid salts, total® 4 15,008 13,430 5,110 .38
Calcium naphthenate 1,Z0% 1,157 %88 42
Cobalt naphthenate 2,834 2,523 1,614 .64
Iron naphthenate 183 127 4o .35
Lead naphthenate 8,094 7,421 2,079 .28
Manganese naphthenate 1,444 1,230 475 .39
Zinc naphthenate 745 677 251 37
All other 304 295 159 54
Photographic chemicals, total 6,615 6,469 11,402 1.76
Benzotriazole 21 20 94 4.70
All other- 6,594 6,449 11,308 1.75
Pinene 2,949 2,205 283 .13
Rosin acid salts? 472
Salicylanilide 144 cee coe cee
Tall oil salts, total? 7,371 6,767 2,250 .33
Calcium tallate 353 362 117 .32
Cobalt tallate 2,106 1,983 949 48
Copper tallate 92 95 19 .20
Lead tallate 3,395 3,007 786 .26
Manganese tallate 820 735 203 .28
All other 605 585 176 .30
Tanning materials, synthetic, total: 34,730 34,105 7,249 .21
2-Naphthalenesulfonic acid, formaldehyde condensate ’
and salts 30,169 29,286 5,524 .19
A1l other---- - 4,561 4,819 1,725

See footnotes at end of table.

36
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TABLE 22A.--Miscellaneous chemicals: U.S. production and sales, 1962 ~--Continued

Sales
Chemical Production
. Unit
Quantity Value valuet

MISCELLANEOUS CHEMICALS, CYCLIC-~Continued 1,000 1,000 1,000 Per

pounds pounds dollars pound
Textile chemicals, other than surface-active agents-------- 2,474 1,242 1,519 $1.22
All other miscellaneous cyclic chemicals 345,919 126,473 62,704 .49

MISCELLANEOUS CHEMICALS, ACYCLIC

Total 36,719,407 16,176,707 2,117,002 .13
Acetaldehyde .o 87,875 6,964 .08
Acetic acid, synthetic 100%--------- 968,604 177,352 14,197 .08
Acetic acid salts, total 21,010 16,796 3,686 .22
Ammonium acetate-- 975 901 329 .37
Copper acetate oo 113 75 .66
Magnesium acetate-- -— e 12 12 1.00
Potassium acetat 1,465 1,375 289 .21

Sodium acetat 13,325 cee ces oo
Zinc acetate 764 813 273 .34
All other . - 4,481 13,582 2,708 .20

Acetic anhydride, 100%, from all sources 1,241,918 . . ves
Acetone, total. 849,110 517,633 28,876 .06
From isopropyl alcohol 668,463 366,719 21,508 .06
All other 180,647 150,914 7,368 .05

Acetonitrile 2,108 P cee vee
Acrylic acid- --- 17,572 4,343 1,653 .38
Acrylonitrile 360,091 203,368 30,201 .15
Adipic acid ees 53,425 13,505 .25
Alcohols, monohydric, unsubstituted, total----=--=---cece-w- 6,575,612 3,270,220 220,929 .07
Alcohols Cg or lower, total. 6,293,046 3,169,637 203,666 .06

Allyl alcohol 19,228 cee ces cee
Butyl alcohols, total. 625,704 297,862 33,845 .11
Normal (n-Propylcarbinol) -- 275,922 222,150 26,048 .12
All other --- 349,782 75,719 7,797 .10
Ethyl alcchol, synthetic?® -- 1,679,548 989,337 61,627 .06
Iso-octyl alcohols 66,783 54,505 7,633 14
Isopropyl alcohol: 1,325,585 471,219 29,035 .06
Methanol, synthetic- 2,228,062 1,122,602 38,213 .03
All other: 348,136 234,105 33,313 14
Alcchols C;¢ and higher, total 282,566 100,583 17,263 .17
Decyl alcohol 55,936 41,424 5,701 14
Dodecyl alechol (Lauryl aleochol)-- P 10,911 3,134 .29
1-Hexadecanol (Cetyl alcchol)-- 1,090 7% 281 .35
1-Octadecanol (Stearyl alcchol) cee 4,214 903 .21
All other---- 225,540 43,240 7,244 .17
Amines, total 495,022 134,207 45,490 .34

Butylamine 954 ces cee cee

Coconut oil amine 943 ces

Diethylamine 5,660
Dimethylamine 49,452 31,239 7,646 24

Dodecylamine 1,886
Methylamine, mono- 16,272 13,643 2,507 .18

Octadecylamine 916 ee cee coe
Oleylamine 1,016 651 225 .35
Tallow amine 2,089 1,543 590 .38
Tallow amine, dihydrogenated and hydrogenated------------ 2,087 1,817 679 .37

Trimethylamine 11,226 cee
All other 402,521 85,314 33,843 .40
Amyl acetates, 90%----- 8,225 5,738 1,000 .17

Bis(2-chloroethyl) ether (Dichlorodiethyl ether),

all grades e 7,321 143 .02

See footnotes at end of table.
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TABLE 22A.-- Miscellaneous chemicals: U.S. production and sales, 1962--Continued
Sales
Chemical Production
Quantity Value Unitl
value
MISCELLANEOUS CHEMICALS, ACYCLIC--Continued 1,000 1,000 1,000 Per
pounds pounds dollars pound
1,3-Bis(hydroxymethyl)urea (Dimethylolurea)----------—------- 1,955 . cee vee
2-Butanone peroxide 1,032 981 1,847 $1.88
Butyl acetates, 90%, total -— 88,567 101,810 12,606 .12
Normal 54,400 63,526 8,276 .13
A1l other - e ——— 34,167 38,284 4,330 .11
Butyric acid cos 457 140 31
Caprolactam (Hexahydro-2H-azepin-2-one)---=----=-ccocececcaax 163,806 68,722 27,981 R4S
Carbon disulfide 607,182 487,708 20,110 .04
Cellulose esters and ethers, total 839,257 242,786 100,070 W41
Cellulose acetate ———— 606, 184 cee ces cee
Sodium carboxymethylcellulose, 100%- 43,488 41,119 18,298 VA
All other-- 189,585 201,667 81,772 41
Chloral (Trichloroacetaldehyde) 76,816 cee cee .
Chloroacetic acid, mono- -— 46,271 ces ees e
Chloroacetic acid, ethyl ester -- 1,288 ces cen e
2-Chloro-N,N-dimethylethylamine (Dimethylaminoethyl
chloride) hydrochloride 225 148 211 1.43
Dibutyl fumarate---------- 4,852 cos ves e
Diethylene glycol 127,047 80,614 9,966 .12
Diethyl malonate (Malonic ester) oo 466 347 T4
Dilauryl 3,3" -thiodipropionate: 352 461 571 1.24
2-Dimethylaminoethanol 1,208 941 628 .67
Dioctyl maleate: 394 cee v cee
Dipropylene glycol 22,928 20,377 2,667 .13
Epichlorohydrin. 68,836 19,287 4,784 .25
Ethanolamines, total 135,479 116,223 24,097 .21
2-Aminoethanol (Monoethanolamine) 43,649 36,861 7,769 .21
2,2’ -Iminodiethanol (Diethanolamine) 54,475 43,374 9,151 21
2,27,2’ -Nitrilotriethanol (Triethanolamine)------=====--n 37,355 35,988 7,177 .20
2-Ethoxyethanol (Ethylene glycol monoethyl ether)----------- ces 29,071 5,214 .18
Ethyl acetate, 85%- 101,879 90,149 10,230 11
Ethyl acrylate 71,842 24,017 7,759 .32
Ethylene glycol 1,433,877 963,778 90,040 .09
Ethylene oxide----------- 1,517,968 156,880 18,639 12
Ethyl ether, all grades 88,834 54,143 4,958 .09
Ethyl formate 199 175 59 34
2-Ethylhexanoic acid (a-Ethylcaproic acid) salts, total----- 3,472 2,314 2,236 .97
Calcium 2-ethylhexanocate ee 112 7L .63
Cobalt 2-ethylhexanoate: 505 423 384 .91
Copper 2-ethylhexanoat 31 31 16 .52
Lead 2-ethylhexanoate 200 206 86 42
Manganese 2-ethylhexanoate 33 34 18 .53
Zinc 2-ethylhexanoat 153 123 60 .49
All other 2,550 1,385 1,601 1.16
Ethyl silicate (Tetraethoxysilane) 4,031 3,477 1,415 AN
Fatty acid esters, not included with plasticizers or
surface-active agents, total 5,028 4,160 1,277 .31
Isopropyl myristate 1,809 1,811 643 .36
Isopropyl palmitate 572 651 215 .33
All other 2,647 1,698 419 .25
Formaldehyde (37% by weight) 2,398,067 835,572 26,474 .03
Formic acid, 90%- 17,260 16,977 2,388 14
Formic acid salts 22,836 “ee ees cee
Fumaric acid 24,432 20,033 3,778 .19

See footnotes at end of table.
710-934 O-63—5
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TABLE 22A.--Miscellaneous chemicals: U.S. production and sales, 1962 -~Continued

Sales
Chemical Production
: Unit
Quantity Value valuel

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

pounds pounds dollars pound
Gluconic acid, tech 3,593 3,415 1,124 $0.33
Gluconic acid, sodium salt, tech 6,237 5,509 1,594 .29

Glycerol, synthetic -- 117,966 res s vee

Halogenated hydrocarbons, total. 6,810,222 .o “ee ees
1-Bromobutane (n-Butyl bromide)--—-e-mewemmmmecoccmacann 58 36 28 .78

Bromoethane (Ethyl bromide) ———- - 862 e ven vee
Carbon tetrachloride 483,673 404,599 31,537 .08
Chlorinated paraffins, total--- 39,712 37,980 5,006 .13
35%-64% Chlorine 30,113 29,441 3,603 .12
All other --- 9,599 8,539 1,403 .16
Chlorodifluoromethane ‘ee 29,473 19,890 .67
Chloroethane (Ethyl chloride) - 536,79 218,720 16,256 .07
Chloroform, total---- - -- 98,209 81,542 7,328 .09
Tech 97,137 80,389 7,113 .09
U.S.P 1,072 1,153 215 .19
Chloromethane (Methyl chloride)---- 107,715 46,216 4,427 .10
Dichlorodifluorcmethane 207,960 201,712 59,447 .29
1,2-Dichloroethane (Ethylene dichloride)-----======ec--u 1,774,345 294,960 13,681 .05
Dichloromethane (Methylene chloride) 143,787 128,723 11,899 .09
1,2-Dichloropropane (Propylene dichloride)--e-=cee-ae--- 35,467 23,771 743 .03
Dichlorotetrafluoroethane 10,521 9,69 5,916 .61
Tetrachloroethylene (Perchloroethylene)----=--e-eeeaaa-- 320,452 307,662 29,456 .10

1,1,2-Trichloroethane (Vinyl trichloride)--=-=-eemmeeeae 2,536 eee vee eee
Trichlorcethylene 356,062 347,881 34,798 .10
Trichlorofluoromethane 124,757 119,756 24,707 .21
Vinyl chloride, monomer (Chloroethylene)---------=-ee--e 1,311,489 515,522 38,548 .07

All other: 1,255,823 cee ves ces
Hexanoic acid (Caproic acid) 4 32 27 .84
Isoascorbic acid, sodium salt 2,014 1,616 2,773 1.72
Isopropyl acetate: 32,650 33,664 3,751 .11
Isopropyl ether: .o 3,332 253 .08
Lactic acid, 100%, total-- 5,543 5,302 2,132 .40
Edible and medicinal 4,066 3,963 1,779 45
Technical 1,477 1,339 353 .26
Linoleic acid sa<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>