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Introduction

This is the fiftieth 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 1966 on crude organic chemicals derived from coal, natural gas,
and petroleum; on intermediates; and on finished synthetic organic chemical products. The
finished products are grouped according to their principal use--dyes, synthetic organic pigments,
medicinal chemicals, flavor and perfume materials, plastics and resin materials, rubber-proc-
essing chemicals, elastomers, plasticizers, surface-active agents, pesticides and related
products, and miscellaneous chemicals. The use classifications of finished synthetic organic
chemicals are based principally on the manufacturers' annual reports to the Tariff Commis-
sion; other sources include trade associations, the chemical literature, 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 given in this report from information supplied
by approximately 825 primary manufacturers, listed in part III.

The first section of the report includes the statistics on all products and groups of products
for which information can be published. The second section lists all the chemicals and chemical
products on which data are 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
usually bearing some relationship to the company name. The identification symbols are perma-
nent and, except for such changes as may be necessary, will be used in all future reports in
this series. This report includes data on only those individual chemicals for which the volume
of production or sales in the year covered exceeded 1, 000 pounds or for which the value of sales
exceeded $1, 000.

The raw materials referred to in this report are obtained from coal, crude petroleum,
natural gas, and certain other natural materials, such as vegetable oils, fats, rosin, and grains.
Crude organic chemicals are derived from coal by thermal decomposition, from petroleum and
natural gas by catalytic cracking and by distillation or absorption, and from other natural
sources by fermentation. Production of these crude organic chemicals is the first step in the
manufacture of synthetic organic chemicals. From these crudes, intermediates are obtained by
synthesis or refining; most of the intermediates are then converted into finished chemical prod-
ucts, such as medicinal chemicals, plastics and resin materials, and dyes. More than half of
the total production of intermediates is not sold directly to the ultimate consumer, but is used
by the producing companies themselves in their manufacturing processes. The statistics given
in this report include data for all known domestic producers of the items covered.

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 domestic and foreign
sale. The quantities reported as produced, therefore, generally exceed the quantities reported
as sold. Some of these differences, however, are attributable to changes in inventories. As
specified in the reporting instructions that the Commission sends to manufacturers, and as used
in this report, production and sales (unless otherwise specifically indicated) are defined as
follows:

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

(1) Produced, separated, and consumed in the same plant or establishment (a 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.

14 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 instructions;

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

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

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

(1) Shipments of commodities for domestic use and for export, or segregation in a ware-
house when title has passed to the purchaser in a bonafide 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 price, f.o0.b. plant or warehouse, or delivered value,
whichever represents the normal industry practice.

Data on the chemicals covered inthis report are usually given in terms of undiluted mate-
rials. Products of 95 percent or more purity are considered to be 100 percent pure. The prin-
cipal exceptions are the statistics on dyes and a few solvents, which are reported in terms of
commercial concentrations, and the statistics on certain plastics and resins, which are reported
on a dry basis. 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 the averages for products which vary widely in unit values and in the quantities
sold.

In this report, statistics are presented in as great detail as is possible without revealing the
operations of individual producers. Statistics for an individual chemical or group of chemicals
are not given unless there are three or more producers no one or two of which may be predomi-
nant. Moreover, even when there are three or more producers, statistics are not given if there
is any possibility that their publication would violate the statutory provisions relating to unlawful
disclosure of information accepted in confidence by the Commission.

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, and data furnished to the Division of Bitu-
minous Coal, U.S. Bureau of Mines, by coke-oven operators.

Statistics on U.S. general imports in 1966 of benzenoid intermediates and finished benzenoid
products that entered under sclhedule 4, parts 1B and 1C, of the Tariff Schedules of the
United States are given in the appendix,

Information on synonymous names of organic chemicals included in this report may be found
in the SOCMA Handbook: Commercial Organic Chemical Names, recently published by the Chemical Abstracts
Service of the American Chemical Society, or the (Colour Index (2d edition), published in 1956 by the
Society of Dyers and Colourists.

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




Summary

Combined production of all synthetic organic chemicals, tars, tar crudes, and crude products
from petroleurm and natural gas in 1966 was 169, 174 million pounds--an increase of 11.6 percent
over the output in 1965 (see table 1). Sales of these materials in 1966, which totaled 90, 175 mil-
lion pounds, valued at $10, 999 million, were 12.4 percent larger than in 1965 in terms of quan-
tity and 11. 1 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 1966, production of all synthetic organic chemicals, including cyclic intermediates and
finished chemical products, totaled 100, 627 -million pounds, or 13.2 percent more than the output
in 1965 (see table 1). Production of plastics and resin materials (13, 585 million pounds) was 16.3
percent larger in 1966 than in 1965; that of medicinal chemicals (185 million pounds) was 16.3
percent larger; that of pesticides and related products (1,013 million pounds) was 15.5 percent
larger; that of cyclic intermediates (19,467 million pounds) was 15.4 percent larger; and that of
miscellaneous organic chemicals (57, 253 million pounds) was 12. 6 percent larger.

The output of most other groups of synthetic organic chemicals also increased in 1966 com-
pared with 1965, with rubber-processing chemicals and plasticizer chemicals showing increases
of more than 12 percent. Production of surface-active agents (3,321 million pounds) showed the
smallest percentage gain in 1966 over 1965 (4. 8 percent).

‘TABLE 1.--Syninetic organic chemicals and their vaw materials: U.S. production and sales, 1965 and 1966

Sales
Production
Quantity Value
Increase Increase Increase
Chemical or or or
1965 1966 decrease 1965 1966 | decrease 1965 | 1966 |decrease
(-), 1966 (=), 1966 (=), 1966
over over over
19651 1965 1965"
Million | Million Million |Million Million |Million

pounds pounds Percent pounds | pounds Percent |dollars|dollars Percent
Grand total?---c-cmmmmommma-- 151,606 | 169,174 11.6 {80,204 | 90,175 12.4 | 9,898 | 10,999 11.1
Tar 8,027 8,019 ~-.1 | 3,662 3,613 -l.4 37 35 -5.7
Tar crudes - 10,205 | 10,062 -1l.4 | 6,332 6,348 3 136 140 2.9

Crude products from petroleum and

natural gas 44,510 | 50,467 13.4 |23,402 | 27,494 17.5 705 865 22.8
Synthetic organic chemicals, total? | 88,864 |100,627 13.2 |46,807 | 52,720 12.6 | 9,021 9,958 10.4
Intermediates 16,865 | 19,467 15.4 | 7,551 8,852 17.2 814 925 13.6
yes 207 219 5.8 190 204 7.5 292 331 13.4
Synthetic organic pigmentg------- 48 51 6.4 38 43 13.9 9% 108 14.9
Medicinal chemicals---===m======= 160 185 16.3 129 136 5.7 362 398 10.0
Flavor and perfume materials----- 99 111 11.5 .88 98 12.1 85 93 9.0
Plastics and resin materials----- 11,685 | 13,585 16.3 |10,053 | 11,472 4.1 | 2,504 2,740 9.4
Rubber-processing chemicals------ 252 283 12.5 194 209 8.0 123 138 12.0
Elastomers (synthetic rubbers)--- 3,592 3,929 9.4 | 3,041 3,411 12.2 843 918 8.8
Plasticizers 1,073 1,209 12.7 | 1,022 1,156 13.1 214 246 14.7
Surface-active agents=-========-= 3,170 3,321 4.8 | 1,698 1,766 4.0 300 315 4.9
Pesticides and related products-- 877 1,013 15.5 764 822 7.6 497 584 17.4
Miscellaneous chemicalg-----==--= 50,836 | 57,253 12.6 [22,040 | 24,549 11.4 | 2,890 | 3,162 9.4

1 percentages calculated from figures rounded to thousands-
2 Because of rounding, figures may not add to the totals shown.
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PART I. 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 tar and oil-gas tar reflects
the consumption of manufactured gas for industrial and household use. Water-gas and oil-gas
tars have properties intermediate between those of petroleum asphalts and coal tars. Petroleum
asphalts are not usually considered to be raw materials for chemicals.

The quantity of tar produced from coal in the United States in 1966 was 802 million gallons,
or 0.1 percent less than the 803 million gallons produced in 1965. U.S. production of water-gas
tar and oil-gas tar was not reported to the Commission for 1965 or 1966; production of these tars
amounted to 19 million gallons in 1962, the last year for which production was reported to the
Tariff Commission.

Total consumption of tar in 1966 amounted to 763 million gallons, of which 605 million gal-
lons was consumed by distillation, 132 million gallons as fuel, and 26 million gallons in miscel-
laneous uses.

TABLE 2. --Tar: U.S. production and consumption, 1965 and 1966
[In thousands of gallons]

Product 1965 1966
PRODUCTION
Coal tar from coke-oven byproduct plants, totalle-—eecaooocmmom oo moceoeaan 802,738 801,867
CONSUMPTION
Total--- - m e e e e mm e memcemmccme—eoseeoo 765,946 762,904
Tar consumed by distillation, total----==----ce-eecco—me—- -- 615,816 604,582
Coal tar distilled or topped by coke-oven operators®--- - -—- 312,079 302,873
Coal tar, water-gas tar, distilled by producers and tar distillers?--me-mmmmeaa- 303,737 301,709
Tar consumed chiefly 88 fuelle-mmmmmooommoomo oo e e e 122,961 131,890
Tar consumed otherwise than by distillation or as fuel, total ——— 27,169 26,432
Coal tar consumed at coke-oven plants for roads and upkeepl ----- 871 2,192
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-----=-=-=--==-=---=--- -- - 26,298 24,240

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

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. Data for materials derived from petroleum are included, for the most Eart, with the
statistics for materials derived from coal tar, which are shown in tables 3 and 4A.

lSee also table 4B, pt. LI, which lists these products and identifies the manufacturers,




2 SYNTHETIC ORGANIC CHEMICALS, 1966

Domestic production of industrial and sgecification grades of benzene reported by coke-oven
operators and petroleum refinery operators? in 1966 amounted to 955 million gallons--15.5 per-
cent more than the 827 million gallons reported for 1965. These statistics include data for
benzene produced from light oil and petroleum. Sales of benzene by coke-oven operators and
petroleum operators in 1966 amounted to 606 million gallons, valued at $147 million, compared
with 511 million gallons, valued at $123 million, in 1965. In 1966 the output of toluene 2 (including
material produced for use in blending in aviation fuel) amounted to 584 million gallons--6.4 per-
cent more than the 549 million gallons reported for 1965. Sales of toluene in 1966 were 361 mil-
lion gallons, valued at $62 million, compared with 325 million gallons, valued at $54 million, in
1965. The output of xylene? in 1966 (including that produced for blending in motor fuels) was 329
million gallons, compared with 340 million gallons in 1965. About 98 percent of the 329 million
gallons of xylene produced in 1966 was obtained from petroleum sources.

Production of crude naphthalene in 1966 (including 354 million pounds of petroleum-derived
naphthalene) amounted to 848 million pounds, compared with 811 million pounds in 1965. In 1966
the output of creosote oil for wood preservation was 133 million gallons (100-percent creosote
basis), compared with 124 million gallons in 1965. Production of road tar and tar (crude and
refined) for other uses in 1966 was 68 million gallons, compared with 85 million gallons in 1965.

TABLE 3. --Tar and tar crudes: Summary of U,S. production of specified products, average 1957-59,
annual 1965 and 1966

[Leaders are used where the reported data are accepted in confidence and may not be published
or where no data were reported]

Unit Increase, (015
ni decrease (-
Chemical of f;’;;fgge 1965 1966
quantity 1966 over 1966 over
_ 1957-59 1965
Percent Percent
Tarteemmmmem————m e 1,000 gal-- 760,816 802,738 801,867 5.4 -.1
Benzene:
Tar distillers®-—--cmmmmmcemomomemoa- 1,000 gal-- 27,130
Coke-oven operators 1,000 gal-- 139,121 121,917 113,932 -18.1 -6.6
Petroleum operators~---—----c==m-cc=w= 1,000 gal-- 155,694 704,993 841,340 440.4 19.3
Total ———- 1,000 gal-- 321,945 826,910 955,272 196.7 15.5
Toluene: .
Tar distillers 1,000 gal-~ 45162 e e e e
Coke-oven operators--------=e-=mca===-= 1,000 gal-- 31,007 24,816 22,791 -26.5 -8.2
Petroleum operators 1,000 gal-- 204,421 524,013 561,103 174.5 7.1
Total 3 1,000 gal-- 239,590 548,829 583,894 143.7 6.4
Xylene: :
Tar distillers - 1,000 gal-- 795 e e e cee
Coke-oven operators 1,000 gal-- 8,908 6,741 6,124 -31.3 -9.2
Petroleum operators 1,000 gal--~ 180,021 3333,063 3322,560 79.2 -3.2
Total 1,000 gal-- 189,724 339,804 328,684 73.2 -3.3
Naphthalene:
Crude?-e--- 1,000 1b--- 396,882 463,980 493,634 4.4 6.4
Petroleum naphthalene, all grades----{1,000 1b--- e 346,620 354,068 ‘e 2.1
Total 1,000 1b--- 396,882 810, 600 847,702 113.6 4.6
Creosote oil (Dead o0il):?
Distillate as such (100% creosote
basis) 1,000 gal-- 90,913 111,087 114,725 26.2 3.3
Creosote content of coal-tar sclution
(100% creosote basis) -==========-= 1,000 gal-~ 14,172 12,515 18,141 28.0 45.0
Total 1,000 gal-- 105,085 123,602 132,866 26.4 7.5

1 Includes data for oil-gas, water-gas, and gas-retort tar reported to the American Gas Association for 1957-59
only, and for coal tar reported to the Division of Bituminous Coal, U.S. Bureau of Mines.

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

3 Includes data for material produced for use in blending motor fuels. Statistics are not comparable with monthly
fiﬁures, which included some o-xylene now shown on table 7A.

Naphthalene solidifying at less than 79° C. Figures include production by tar distillers and coke-oven operators
and represent combined date for the commercial grades of naphthalene to avoid disclosure of the operations of indi-
vidual companies. Because of conversion between grades, the figures may include some duplication.

5 Tncludes data for creosote oil produced by tar distillers and coke-oven operators and used only in wood preserv-
ing.

2 - : - .
Statistics on production and sales of benzene, toluene, and xylene by tar distillers cannot be shown because publication would reveal
the operations of individual companies.




TAR CRUDES

TABLE 4A.-- Tar cvudes: U.S. production and sales, 1966

[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.
tifies the mamufacturers reporting to the U.S.

III lists separately all products for which data on production or sales were reported and iden-
Tariff Commission]

Unit Sales
Product of Production Unit
uantit; n:
Q! ¥y Quantity Value valuel
1,000
dollars
Crude light oil: Coke-oven operators--------------- 1,000 gal-- 262,640 83,274 11,219 $0.14
Intermediate light oil: Coke-oven operators-------- 1,000 gal-- 5,978 3,622 128 .
Light-oil distillates:
Benzene, specification and industrial grades,
total? Jocommemmeoa - ---- | 1,000 gal-- 955,272 606,050 147,305 .24
Coke-oven operators -- | 1,000 -gal-- 113,932 112,095 27,333 24
Petroleum operators--- 1,000 gal-- 841,340 493,955 119,972 24
Toluene, all grades, total? 2---mmeomecmcmocmoceo 1,000 gal-- 583,89 361,358 62,137 .17
Coke-oven Operators----—====-=m====eae-c-cooco=- 1,000 gal-- 22,791 22,622 4,309 .19
Petroleum operators--- - --- | 1,000 gal-- 561,103 338,736 57,828 .17
Xylene, all grades, total? 2--ece-emeoocememeeoooo 1,000 gal--. 328,684 236,792 42,585 .18
Coke-oven operators 1,000 gal-- 6,124 6,410 1,405 .22
Petroleum operators--- 1,000 gal-- 322,560 230,382 41,180 .18
Solvent naphtha:? Coke-oven operators----=-------- 1,000 gal-- 3,161 2,954 547 .18
Other light-oil distillates:? Coke-oven operators | 1,000 gal-- 6,348 3,076 272 .09
Naphthalene, crude (tar distillers and coke-oven
operators), total* 1,000 1b--- 493,634 270,896 11,077 .04
Solidifying at--
Less than 74° C---=-----=-=- 1,000 1b--- 85,770 vee cee .
74° -C. to less than 79° Csmmmmmmmemmm—omom—ocoo- 1,000 1b--- 407,864 cee N ees
Crude tar-acid oils:? Coke-oven operators----------- [ 1,000 gal-- 27,477 27,267 4,476 .16
Creosote oil (Dead oil) (tar distillers and coke-
oven operators) (100% creosote basis), total®--- | 1,000 gal-- 132,866 114,336 623,427 6.20
Distillate as such (100% creosote basis)-=-====---= 1,000 gal-- 114,725 96,193 18,414 .19
Creosote content of coal-tar solution (100%
creosote basis)—-==-mmmm---ecsemmmmem———oooeeee 1,000 gal-- 18,141 18,143 65,013 6.28
All other distillate products" 1,000 gal-- vee 14,760 2,657 .18
Tar, road —--= | 1,000 gal-- 55,434 53,634 7,263 .14
Tar (crude and refined) for other uses®-e----ee---m- 1,000 gal-- 12,489 9,492 1,986 .21
Pitch of tar: )
Hard (water softening point above 160° F.) ======-=- 1,000 tons- 978 732 28,641 39.13
Other? — --- | 1,000 tons- 957 435 14,424 33.16

1 ynit value per gallon, or ton, as specified.

2 Data reported by tar distillers are not included because publication would disclose the operations of
individual companies. Production of benzene and toluene by tar distillers increased in 1966, campared with
1965; production of xylene decreased. The annual production statistics for petroleum operators on benzene,
toluene, and Xylene are not comparable with the combined monthly production figures, due to fiscal year revisions.

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

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

Statistics include only data for creosote oil sold for, or used in, wood preserving. In 1966, production of
creosote in coal-tar solution (100% solution basis) amounted to 27,791 thousand gallons; sales were 27,604
thousand gallons, valued at 5,013 thousand dollars, with a unit value of $0.18 per gallon.

6 Tncludes value of coal tar used in preparing creosote in coal-tar solution.

7 Includes data for pyridine crude bases, crude cresylic acid, and neutral oils produced by tar distillers,
and for crude sodium phenolate produced by coke-oven operators.

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

9 Ineludes soft and medium pitch of tar (water softening points less than 110° F., and 110° F. to 160° F. ASTM
D61-24), piteh of tar coke, and pitch emulsion.

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 Commission.
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Some of the products included in the statistics in table 4A are derived from other products
for which data are also included in the table. The statistics, therefore, involve considerable
duplication, and for this reason no group totals or grand totals are given. It is estimated that,
after duplication has been eliminated insofar as possible, the net value of the output of these
products and of tar burned as fuel was $552 million in 1966, compared with $500 million in 1965
and $460 million in 1964.

Crude Products from Petroleum and Natural Gas for Chemical Conversion

Crude products that are derived from petroleum and natural gas are related to the intermedi-
ates 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
included in the statistics may be used either as fuel or as basic materials from which to derive
other chemicals, depending on prevailing economic conditions; but in this report every effort
has been made to exclude data on materials that are used as fuel. However, data are included
on toluene and xylene which are not used directly as fuel but in blending aviation and motor-
grade gasolines. Statistics on the production and sales of crude products from petroleum and
natural gas for chemical conversion for 1966 are given in table 5A3,

TABLE 5A. --Crude products from petvoleum and natural gas for chemical conversion: U.S, production
and sales, 1966

[Listed below are the crude products from petroleum and natural gas for chemical conversion for which any reported
data on production or sales may be published. (Leaders are used where the reported data are accepted in confidence
and may not be published or where no data were reported.) Table 5B in pt. III lists separately all products from
petroleum and natural gas for chemical conversion for which data on production or sales were reported and identi-
fies the manufacturer of each]

Sales
Product Production Unit
Quantity Value valuet
1,000 1,000 1,000 Per

pounds pounds dollars pound

Grand total-----=-c-meccmme e e 50,466,599 27,494,322 865,411 $0.031
AROMATICS AND NAPHTHENES?

Total. e D et L L LS DL R 14,798,697 10,029,162 260,532 .026
Benzene (1° and 2°), total - 6,209,089 3,645,388 119,972 .033

Benzene, 1° - ——— 5,329,209 ces ces cee

Benzene, 2° -- 879,880 s vos cee
Naphthalene, all gradesS------=---comememmccmcme oo 354,068 279,759 11,342 .040
Nephthenic acids, total: 24,028 ]5,939 1,665 . 104
Acid number 150-199 -- 7,503 4,811 466 .097
All other: -—- 16,525 11,128 1,199 .108
Sodium carbolate and phenate, crude-- 8,724 8,802 264 .030
Toluene, all grades, total: e m e 4,079,217 2,462,610 57,828 .023
Nitration grade, 1°-- -—- 2,580,995 1,785,497 43,293 . 024

Pure commercial grade, 2° 196,297 e cee cee
Solvent grade N 901— oo 37,273 831 .022
M1 other? B T 1,301,925 639,840 13,704 .021
xylenes, mixed, total-- 2,325,658 1,661,054 41,180 .025
3° - ——— 672,159 611,358 14,565 . 024
A11 other?® ———- 1,653,499 1,049,696 26,615 |- .025
A1l other arcmatics and naphthenes®--- 1,797,913 1,955,610 28,281 .04

See footnotes at end of table.

3 See also table 5B, pt. III, which lists all the products reported and identifies the manufacturers.
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TABLE 5A. --Crude products from petroleum and natural gas for chemical conversion: U,S. production
and sales, 1966--Continued
Sales
Product - Production
Unit
Quantity Value valuel
ALIPHATIC HYDROCARBONS 1,000 1,000 1,000 Per

pounds pounds dollars pound
Total. 35,667,902 17,465,160 604,879 $0.035

C2 hydrocarbons, total: 13,449,167 ves ees v

Acetylene® 715,005 vee ves ces
Ethane 1,493,077 709,834 6,666 .009
Ethylene 11,241,085 3,276,767 135,370 .041
C3 hydrocarbons, total 9,062,684 6,256,318 99,792 .016
Propane 4,385,234 | 3,612,301 42,956 .012
Propylene-- 4,677,450 2,644,017 56,836 .021
¢4 hydrocarbons, totel 8,057,088 4,760,865 261,610 .055
1,3-Butadiene, grade for rubbers (elastomers)----------- 2,921,803 1,865,705 185,621 .100
Butediene and butyleme fractions 878,895 150,492 5,613 .037
n-Butane 1,302,526 400,661 4,987 .012
1-Butene and 2-butene mixture® 1,580,592 1,340,947 37,655 .028
Isobutane 517,838 380,626 5,447 .014
Isobutylene 460,979 161,280 9,913 .061
A11 other? 394,455 461,154 12,374 .027
Cs hydrocarbons, total 599,388 124,048 4,066 .033

Isoprene 147,462 cee vee ces

A1 other® 451,926
A1l other aliphatic hydrocarbons dhd derivatives, total--- 4,499,575 2,337,328 97,375 .042
Alpha olefins® 261,832 162,535 7,935 .049
Diisobutylene (diisobutene) 34,034 27,178 2,040 .075
Heptenes, mixed. 301,326 231,842 8,498 .037

Hexar 186,791 vee s ces
Nonene (Trigropylene) 289,284 111,202 6,920 .062
Polybutene 153,373 157,857 11,671 074
Tetrapropylene 457,259 305,660 8,181 .027
Hydrocarbon derivatives'! 30,285 23,334 6,842 .293
A1l other'? 2,785,391 1,317,720 45,288 .034

1 Calculated from rounded figures.

2 The chemical raw materials designated as aromatics are in some cases identical with those obtained from the dis-
$11lation of coal tar. However, the statistics given in the table above relate only to such materials as are derived
from petroleum and natural gas. Statistics on aromatic chemicals from all sources are given in table 4A, "Tar Crudes."

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

4 Inecludes data for 90-percent benzene, crude cresylic acid, sodium cresylate, alkyl arometics, distillates, sol-
vents, and miscellaneous cyclic hydrocarbons.

5 Production figures on acetylene from calcium carbide for chemical synthesis are collected by the U.S. Bureau of the
Census.

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

7 Includee data for l-butene, 2-butene, mixed butylenes, and mixed olefins.

8 Includes data for pentanes, pentenes, and Cs hydrocarbon mixtures.

9 Tncludes data for the following molecular weight ranges: Cg-Cy; Cg-Cio; C11-Cis; Ci16-C20; and Cie-Cio-

10 Tnciudes campounds having a molecular weight of 3,000 or less.

11 Tneludes data for di-tert-butyldisulfide and miscellaneous mercaptans.

12 Tncludes data for ethane-ethylene mixture, heptane, methene, propane-propylene mixture, octanes, eicosane, and
hydrocarbon mixtures.

The output of crude products derived from petroleum and natural gas as a group amounted
to 50, 467 million pounds in 1966, or 13.4 percent more than the 44, 510 million pounds reported
for 1965 (table 1). The larger output in 1966 is accounted for chiefly by increased production of
ethylene, benzene, propylene, toluene, and acetylene. Sales of crude chemicals from petroleum
in 1966 was 27,494 million pounds, valued at $865 million, compared with 23,402 million
pounds, valued at $705 million, in 1965.

The output of all aromatic and naphthenic products amounted to 14, 799 million pounds in
1966, compared with 13, 763 million pounds in 1965. Sales in 1966, which amounted to 10, 029
million pounds, valued at $261 million, were 1, 384 million pounds larger, and valued at $46 mil-
lion more, than those in 1965, Naphthalene was produced from petroleum sources in substan-
tially greater quantities in 1966 than in 1965. The output of 1° and 2° benzene from petroleum
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amounted to 6,209 million pounds in 1966--19.3 percent more than the 5,203 million pounds pro-
duced in 1965. The output of toluene in 1966 was 4, 079 million pounds--7.1 percent more than
the 3, 810 million pounds produced in 1965. Production of xylene was 2, 326 million pounds in
1966, compared with 2,401 million pounds in 1965. These figures include toluene and xylene
used in blends in aviation and motor-grade gasolines. The output of naphthenic acids amounted
to 24 million pounds in 1966, about the same as that produced in 1965,

Production of all aliphatic hydrocarbons and derivatives from petroleum and natural gas w
35, 668 million pounds in 1966, compared with 30, 746 million pounds in 1965, Sales of these
products were 17,465 million pounds, valued at $605 million, in 1966, compared with 14, 757
million pounds, valued at $490 million, in 1965. The statistics on production of acetylene (tabl.
5A) include only acetylene produced from hydrocarbons and used as a raw material in the pro-
duction of other chemicals. Total production of acetylene for chemical synthesis is reported
to the U.S. Bureau of the Census. In 1966, production of acetylene from hydrocarbon sources,
amounted to 715 million pounds. Production of ethylene was 11,241 million pounds in 1966--17
percent more than the 9, 570 million pounds produced in 1965. The output of propane and propy
was 9, 063 million pounds in 1966--13. 7 percent more than the 7, 972 million pounds produced i
1965. Production of 1, 3-butadiene, one of the principal ingredients of S-type synthetic rubber,
was 2,922 million pounds in 1966, compared with 2, 685 million pounds in 1965, The output of
1,3-butadiene in 1966--8. 8 percent more than that in 1965--was the largest on record.

The following tabulation shows the number of companies that reported production of organi
chemical crudes in 1966:

Number
of

Chemical group companies
Tar crudes------ceemcmmee .. 13

Petroleum crudes-----coeoeeooo___. 73




PART II.

ORGANIC CHEMICALS, BY GROUPS

General

PRODUCTION AND SALES OF INTERMEDIATES AND FINISHED SYNTHETIC

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:

materials, plastics and resin m

rubbers), plasticizers,

ous synthetic organic chemicals.
-~ _chemical classes, into cyclic and acyclic compounds.

Dyes, synthetic organic pigments, medicinal chemicals, flavor and perfume
aterials, rubber-processing chemicals, elastomers (synthetic
surface-active agents, pesticides and related products,
Most of these groups are further subdivided, according to

As most of the intermediates are used in

and miscellane-

the manufacture of finished products, aggregate figures that cover both intermediates and finished

products necessarily include considerable

Total production of synthetic organic ¢
bined) in 1966 was 100, 627 million pounds,
lion pounds reported for 1965 (see table 6).
to 52, 720 million pounds, valued at $9, 958 million,
at $9, 021 million, in 1965. Production o

duplication.
hemicals (intermediates and finished products com-
or 13.2 percent more than the output of 88, 864 mil-
Sales of synthetic organic chemicals in 1966 amounted

compared with 46, 807 million pounds, valued

f all cyclic products (intermediates and finished products

combined) in 1966 totaled 32, 133 million pounds, or 13.8 percent more than the 28,229 million
pounds produced in 1965. The output of acyclic organic chemicals in 1966 amounted to 68,494

million pounds--13. 0 percent more than the 60, 635 million pounds reported for 1965.

TABLE 6.--Synthetic ovganic chemicals: Summary of U.S. production and sales of intermediates and finished
products, average 1957-59, annual 1965 and 1966

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

Average

Increase, or decrease (-)

Chemical 195759 1965 1966
- 1966 over 1966 over
1957-59 1965
Organigrgﬁgmig:z: cyclic and acyclic, Percent Percent
Production 45,598,853 88,864,092 100,626,696 120.7 13.2
Sales - 23,744,812 46,807,057 52,719,5% 122.0 12.6
Sales value 5,743,764 9,020,540 9,958,383 734 10.4
Cyclic, total:
Production: 14,381,651 28,229,128 32,132,902 123.4 13.8
Sales -_—— 8,829,037 16,499,189 18,867,433 113.7 14.4
Sales value - 2,785,100 3,855,492 4,328,963 55.4 12.3
Acyclic, total:
Production- - 31,217,202 60,634,964 68,493,79% 119.4 13.0
Sales 14,915,775 30,307,868 33,852,161 127.0 11.7
Sales value —— 2,958,664 5,165,048 5,629,420 90.3 9.0
1. Intermediates, Cyclic
Production 7,343,167 16,865,164 19,466,775 165.1 15.4
Sales - 2,919,264 7,551,210 8,852,033 203.2 17.2
Sales value - 481,920 814,383 925,092 92.0 13.6
2. Dyes, Cyclic
Production-- 150,830 207,193 219,194 45.3 5.8
Sales--- 141,731 189,965 204,135 44.0 7.5
Sales value 182,513 292,284 331,453 81.6 13.4
3. Synthetic Organic Pigments, Cyclic
Production 38,603 48,045 51,128 32.4 6.4
S8l@S == mmmmmmmmm e — e — e m— e e — s — e ——— 30,218 38,024 43,316 43.3 13.9
Sales value---~- 58,648 93,635 107,594 83.5 14.9
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TABLE 6.--Synthetic ovganic chemicals: Summary of U.S, production and sales of intermediates and finished
products, average 1957-59, annual 1965 and 1966--Continued
[Production and sales in thousands of pounds; sales value in thousands of dollars]
‘ Increase, or decrease (-)
Average
Chemical 1965 1966
1957-59 1966 over 1966 over
1957-59 1965
4. Medicinal Chemicals
Cyclic: Percent Percent
Production 70,654 100,040 116,164 64.4 16.1
Sales 54,151 72,479 76,842 51) 6.0
Sales value 535,297 321,158 356,646 1) 11.0
Acyclic:
Production. 31,592 59,480 69,305 119.4 16.5
Sales 28,738 56,569 59,621 &) 5.4
Sales value 35,660 41,011 41,762 &) 1.8
5. Flavor and Perfume Materials
Cyclic: .
Production. 27,312 53,223 61,406 124.8 15.4
Sales 22,446 44,559 49,597 121.0 11.3
Sales value 33,903 56,800 60,915 79.7 7.2
Acyclic:
Production. 19,033 46,001 49,264 158.8 7.1
Sales 19,958 43,144 48,717 4.1 12.9
Sales value. 21,912 28,180 31,719 44 .8 12.6
6. Plastics and Resin Materials
Cyclic:
Production. 2,278,862 4,452,975 5,066,571 122.3 13.8
Sales 1,900,032 3,689,722 4,254,211 123.9 15.3
Sales value 518,501 873,501 988,001 90.5 13.1
Acyelie: :
Production 2,628,779 7,231,900 8,518,301 224.0 17.8
Sales 2,438,853 6,363,044 7,217,427 195.9 13.4
Sales value 864,523 1,630,932 1,752,080 102.7 7.4
7. Rubber-Processing Chemicals
Cyeclic:
Production 159,182 211,403 241,248 51.6 14.1
Sales 115,704 166,214 182,790 58.0 10.0
Sales value 74,479 109,204 123,581 65.9 13.2
Acyclic:
Production 29,150 40,542 42,087 bbby 3.8
Sales 22,127 27,504 26,495 19.7 -3.7
Sales value 14,289 14,189 14,622 2.3 3.1
8. Elastomers (Synthetic Rubbers)
Cyclic:
Production . 1,938,732 2,300,092 | 2,482,375 28.0 7.9
Sales 1,726,757 1,897,921 2,108,089 22.1 11.1
Sales value 404,897 L 442,722 463,222 1.4 4.6
Acyclic:
Production-- 521,811 1,291,562 1,446,812 177.3 12.0
Sales 509,262 1,143,242 1,303,169 155.9 4.0
Sales value 199,627 400,726 454,796 127.8 13.5
9. Plasticizers
Cyclic: ‘
Production. 348,210 798,741 897,249 157.7 12.3
Sales 297,423 764,736 873,109 193.6 4.2
Sales value 83,509 133,044 156,967 88.0 18.0
Acyelic:
Production 118,118 274,456 311,742 163.9 13.6
Sales 100,984 256,887 282,577 179.8 10.0
Sales value 38,772 81,348 89,034 129.6 9.4

See footnote at end of table.




TABLE 6.--Synthetic organic chemicals: Summa
products, average 1957-

GENERAL

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

ry of U.S. production and sales of intermediates and finished
59, annual 1965 and 1966--Continued

Q

Increase, or decrease (-)
Chemical ‘1‘;:;“?; 1965 1966
- 1966 over 1966 over
1957-59 1965
10. Surface-Active Agents
Cyelic: Percent Percent
Production. 852,314 1,371,320 1,385,217 62.5 1.0
Sales 800,432 877,202 879,235 @) 0.2
Sales value - - 127,936 96,153 97,187 h 1.1
Acyclic:
Production 502,715 | 1,799,158 1,936,100 &) 7.6
Sales - 432,135 820,660 886,818 ) 8.1
Sales value 113,215 204,035 217,726 &) 6.7
11. Pesticides and related products
Cyelic:
Production. 440,384 682,671 776,909 76.4 13.8
Sales 375,627 582,344 605,229 61.1 3.9
Sales value~-=-===== 150,837 377,858 446,946 196.3 18.3
Acyclic:
Production. 105,080 194,526 236,201 124.8 21.4
Sales 91,938 181,561 217,027 136.1 19.5
Sales value 49,049 119,208 136,856 179.0 14.8
12. Miscellaneous
Cyclic:
Production 733,401 1,138,261 1,368,666 86.6 20.2
Sales 445,252 624,813 738,847 65.9 18.2
Sales value 132,660 244,750 271,359 104.6 10.9
Acyclic:
Production 27,260,924 | 49,697,339 55,883,982 105.0 12.4
Sales -— 11,271,780 | 21,415,257 23,810,310 111.2 11.2
Sales value 1,621,617 2,645,419 2,890,825 78.3 9.3

1 pata for 1966 are not comparable with those for average 1957-59.

The following tabulation shows, by chemical groups, the number of companies that reporte«
production in 1966 of one or more of the chemicals included in the groups listed in table 6:

Number ) Numbe r
Chemical group of . Chemical group of .

companies companies
Intermediates ---------------=--=-- 219 Rubber-processing chemicals------- 32
Dyes ------======----=-=-----oo-ss 50 Elastomers (synthetic rubbers) ----- 29
Synthetic organic pigments ---------- 36 Plasticizers -=--===------===---=-- 55
Medicinals chemicals --------==-=-=--- 111 Surface-active agents ------------- 201
Flavor and perfume materials ------- 54 Pesticides and related products ----- 87
Plastics and resin materials -------- 305 Miscellaneous chemicals ---------- 313
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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 thre manufacture of 2-naphthol or of other more advanced intermedi-
ates, or it may be packaged and sold as a moth repellent or as a deodorant. In general, the
classification of a given chemical as an intermediate is determined by the way in which the
greater part of its output is consumed. Since many intermediates represent successive steps
in production, the totals given necessarily include considerable duplication. In 1966, nearly
half of the total output of cyclic intermediates was sold; the remainder was used by the produc-
ing plants in the manufacture of more advanced products. The statistics on cyclic intermedi-
ates for 1966 are given in table 7A?L,

Total production of cyclic intermediates in 1966--19,467 million pounds--was the largest
on record, and was 15.4 percent larger than the output of 16, 865 million pounds reported for
1965. The larger output of cyclic intermediates in 1966 was attributable to increased demand
by the chemical products industries, particularly those industries that produce dyes, pesticides,
plasticizers, and plastics and resin materials. Sales of cyclic intermediates in 1966 amounted
to 8, 852 million pounds, valued at $925 million, compared with 7, 551 million pounds, valued
at $814 million, in 1965. In terms of quantity, sales of cyclic intermediates in 1966 were 17.2
percent larger than those in 1965 and in terms of value, 13.6 percent larger.

TABLE 7A--Cyclic intermediates: U.S, production and sales, 1966

[ 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

Sales
Chemical Production -
Unit
Quantity Value valuel
1,000 1,000 1,000 Per
pounds pounds do llars pound
Total-- 19,466,775 | 8,852,033 925,092 $0.10
Acetanilide, tech 5,438 2,297 580 .25
Acetophenone; tech 965 714 216 .30
Alkylbenzenes? 714,901 560,076 43,548 .08
4’ -Aminoacetanilide (Acetyl-p-phenylenediamine) 696 ves ... .
5-Amino-2-(p-aminoanilino )benzenesulfonic acid . 7 v v ..
1-Aminoanthraquinone and salt - 1,883 “ee ces ..
2-Aminoanthraquinone and salt 1,054 e .ee e
6-Amino-3,4’ -azodibenzenesulfonic acid (C.I. Acid Yellow 9)-=-mm=== 33 een e .
1-Amino-4-benzamidoanthraquinone _—— 41 e e
1-Amino-5-benzamidoanthraquinone. - 108 e e e
7-(p-Aminobenzamido )-4-hydroxy-2-naphthalenesulfonic acid--=mm=ce-n- 37 . cee vee
2-Amino-p-benzenedisulfonic acid [S0;H=1] 31 ves cee vee
1-Amino-4-bromo-9,10-dihydro-9,10-dioxo-2-anthracenesulfonic acid
and sodium S81t—-=m o e e _ 147 eee “ee vee
1-Amino-2-bromo-4-hydroxyanthraquinone: 162 e e ‘e
1- Amino-2-bromo-4-p-toluidinoanthraguinone 30 e e e
1-Amino-5-chloroanthraquinone T4 e e .
0-(3-Amino-4-chlorcbenzoyl )benzoic acid 168 ... - vee
3-Amino-5-chloro-2-hydroxybenzenesulfonic acid 10 eoe e e

See footnotes at end of table.

1 See also table 7B, pt. III, which lists these products alphabetically and identifies the manufacturers, and table 23 in the appendix,
which shows imports of intermediates and related products during 1965 and 1966.




CYCLUC INTERMEDIATES I

TABLE 'TA. -- Cyclic intermediates: U.S. production and sales, 1966--Continued

Sales
Chemical Production
s Unit
Quantity Value valuel
1,000 1,000 1,000 Per
pounds pounds dollars pound
6- Amino-4-chloro-m-toluenesulfonic acid [SO;H=1] —mmeemoomomeceoamn 882 .- e eee
1-Amino-2,4-dibromoanthraquinone-------- ——-e 297 s oo v
1-Amino-9,10-dihydro-9, 10-dioxo-4-p-toluenesulfonamido-2-anthra-
cenesulfonic acid, sodium salt 22 ves e e
/4-Amino-5-hydroxy-2,7-naphthalenedisulfonic acid (H acid),
monosodium salt. 2,924
/- Amino-3-hydroxy-1l-naphthalenesulfonic acid (1,2,4-acid)--—======m 1,432 | aee seo oo
6-Amino-4-twdroxy-2-naphthalmesulfonic acid (Gamma acid),
sodium salt 468 20 134 $1.4¢S
7-Amino-4-}vdro:qy-2-naphthalmesulfonic acid (J acid), sodium salt- 741 28 66 2.3€
N-(4- Amino-3-methoxy-1-anthraquinonyl )-p-toluenesulfonamide--=--==~ 9 cee vee oo
4’ Amino-N-methylacetanilide 16 e e e
2-Amino-1, 5-naphthalenedisulfonic acid 116 ses cee ces
6-Amino-1,3-naphthalenedisulfonic acid (Amino I acid)---------==--- 1,053 vee ees ..
7-Amino-1,3-naphthalenedisulfonic acid (Amino G acid)--=-memcacema- 803 vee cee vee
4-Amino-l-naphthalenesulfonic acid (Naphthionie acid)-cmmmmmmemaem- 224 cer vee v
5-Amino-2-naphthalenesulfonic acid (1,6-Cleve's acid )-memmmmmmm———e 82 25 16 N
5(and 8)-Amino-2-naphthalenesulfonic acid (Cleve's acid, mixed)---- 192 93 91 .9t
6- Amino-2-naphthalenesulfonic acid (Broemner's acid )-emmmmmmemmm e 100 . vee vee
8- Amino-l-naphthalenesulfonic acid (Peri acid) 518 ver ves vee
8- Amino-2-naphthalenesulfonic acid (1,7-Cleve's acid)-=~—--=== ————— 103 ves eee vee
8- Amino-2-naphthol - 48 ves aen oo
2-Amino-5-nitrobenzenesulfonic acid [S0;H=1] 72 ves ees cer
4-Amino-4’ nitro-2,2/-stilbenedisulfonic acid- 51 cee e vee
3/-Aminooxanilic acid : 22 cee e cee
p-(p-Aninophenyl)azo]benzenesulfonic acid 248 ves vee ees
/- Amino-m-toluenesulfonic acid [SO;H=l 217 e ees o
6- Amino-m-toluenesulfonic acid [SO;H=1 360 162 153 .9
16-Aminoviolanthron 9 aee ees e
Aniline (Aniline oil ): 239,004 . 90,369 10,409 .1
7-Ani1ino-4-hyﬂroxy-2-naphthalenesulfonic acid (Phenyl J acid)----- 48 N e e
Anilinomethanesulfonic acid and salt 285 oes ‘e eos
8-Anilino-1l-naphthalenesulfonic acid (Phenyl peri acid)~mem—mm- —— 355 cee . .
o-Anisidine 2,024 887 637 R
o-Anisidinomethanesulfonic acid - A4 ces o eee e
Anthra[l,9-cd]pyrazol-6(2H)-one (Pyrazoleanthrone)-----======------ 28 vee . vee
Benzaldehyde, tech © 5,319 4,769 2,121 .
1-Benzamido-5-chloroanthraquinone 97 ves cen e
7H-Benz [de] anthracen-7-one (Benzanthrone) 2,193 218 332 1.!
Benzidine hydrochloride and sulfate . 1,251 ves . ee
Benzoic acid, tech 20,511 11,637 1,518 .
2-Benzothiazolethiol (2-Mercaptobenzothiazole) , sodium salt-=-=m~-- 25,552 cee oo cee
o-Benzoylbenzoic acid - 5,903 .o ces ces
[3,3’-Bianthra[1,9-cd]pyrazole]-6,6-(2H,2’ H)dione (Pyrazole-
anthrone yellow) 30 vee . vee
[4,4” -Bi-7H-benz[de anthracene]-7,7’-dione 459 ees vee -
[1,1” -Binaphthalene]j -8,8”-dicarboxylic acid 20 een e cee
1,4-Bis [1-anthraquinonylamino] anthraquinone. 71 ces .ee .o
4,47 -Bis [dimethylamino] benzophenone (Michler's ketone)-==m--=== -———— 117 eee vee ven
3. Bromo-7H-benz[de anthracen-7-one (3-Bromobenzanthrone)-----=--==- 217 ees . vee
1 -Bromo-4-(methylamino )anthraquinone 46 oee vee ven
1-Chloroanthraquinone: 227 wss P cee
2-Chloroanthraquinone : 950 vee PN e
Chlorobenzene, mono- s 576,749 130,570 7,795 .
o-(p-Chlorobenzoyl)benzoic acid 1;570 cee . vee
1-Chloro-2, 4-dinitrobenzene (Dinitrochlorobenzene )-=--==-========-= 8,535 1,508 242 .
6-Chlorometanilic acid 27 “ee oo see
1-Chloro-2-methylanthraguinone 178 e cee vee
2-Chloro-4-nitroaniline (o-Chloro-p-nitroaniline) 389 249 227 .
4=Chloro-2-nitroeniline (p-(hloro-o—nitroaniline) 566 391 317 .
1-Chloro-5-nitroanthraquinone 79 ese e ces
1-Chloro-2-nitrobenzene (Chloro-o-nitrobenzene ) - 36,226 12,315 1,030 .
1-Chloro-3-nitrobenzene (Chloro-m-nitrobenzene) 7,908 een . vee
1-Chloro-4-nitrobenzene ( Chloro-p-nitrobenzene) 121,735 .o . ee
4~-Chloro-3-nitrobenzenesulfonamide 320 ces cee cee

See footnotes at end of table.
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TABLE 1A, -- Cyclic intermediates: U.S. production and sales, 1966--Continued

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

4=-Chloro-3-nitrobenzenesulfonyl chloride 500 e e e
0-(4-Chloro-3-nitrobenzoyl)benzoic acid-- 220 vee ves e
4~Chloro-3-nitrotoluene. 102 .ee cee s
a-Chlorotoluene (Benzyl chloride) Py 9% 11,243 2,062 $0.18
5-Chloro-o-toluidine [ NH,=1] (4-Chloro-o-toluidine [CHy=1])-=eemmemn vee 102 142 1.39
N-[ (5-Chloro-o-tolyl )azo|sarcosine 35 . - cee
[ (4-Chloro-o-tolyl)thiojacetic acid 65 ... . es
Cresols, total? 80,005 71,051 14,489 .20

o-Cresol 16, 586 13,000 1,917 .15

(m, p)-Cresol. 35,352 35,990 4,771 .13

A1l other* 28,067 22,061 7,801 .35
Cresylic acid, refined, total 54, 507 51,109 6,327 .12

From coal tar3 17,665 16,132 2,106 .13

Fraom petroleum. 36,842 34,977 4,221 12
Cumene 894,827 e cee “ee
Cyclohexane 1,900,792 1,874,059 76,170 .04
Cyclohexanone 314,424 e ces e
Cyclohexylamine. 11,922 oo cee heee
1,4-Diaminoanthraquinone 49 see e eee
2, 6-Diaminoanthraquinone 181 cee e oo
1,4-Diamino-2, 3-dihydroanthraquinone. 420 cee e ves
4,4’ -Diamino-2,2/-stilbenedisulfonic acid 6,510 ves v .
4,5’ -Dibenzamido-1,1’ -iminodianthraquinone 162 e e cee
1, 5-Dibenzoylnaphthalene 288 ‘oo vee P
3,9-Dibromo-7H-benz [de] anthracen-7~-one 502 .ee . ees
2,5-Dichloroaniline and hydrochloride [ NH,=1] 206 ees vee cee
1,5-Dichloroanthraquinone- 173 “ee cee cee
1,8-Dichloroanthraquinone 64 e e ..
o-Dichlorobenzene 51,386 50,726 5,065 .10
p-Dichlorobenzene 66,307 65,569 5,893 .09
3,3’ -Dichlorobenzidine base and salts 2,790 3,050 3,923 1.29
2,5-Dichloro~4-(3-methyl-5-oxo-2-pyrazolin-1-yl )benzenesulfonic

acid 347 ces e cen
2,6-Dichloro-4-nitroaniline 607 431 486 1.13
1,4-Dichloro-2-nitrobenzene (Nitro-p-dichlorobenzene)--eemmemeecace 793 cee . vee
Dicyclopentadiene (includes cyclopentediene) 49,672 23,008 1,503 .07
p-(Diethylamino )benzaldehyde 21 vee ... ves
N, N-Diethylaniline 1,901 970 500 .52
9, 10-Dihydro-1,4-dihydroxy-9,10-dioxo-2-anthracenesulfonic

acid (2-Quinizarinsulfonic acid) 37 26 74 2.85
9, 10-Dihydro-9,10-dioxo-1, 5-anthracenedisulfonic acid and

disodium salt 698 con cee cee
9,10-Dihydro-9, 10-dioxo-1, 8-anthracenedisulfonic acid,

potassium salt 286 ces ves cee
9, 10-Dihydro-9,10-dioxo-2, 6-anthracenedisulfonic acid and salt----- 323 ee cee vee
9,10-Dihydro-9,10-dioxo-1-anthracenesulfonic acid and salt (Gold

salt) 3,501 ces ces ces
9, 10-Dihydro-5-nitro-9,10-dioxo-1-anthracenesulfonic acid---eem—ne- 83 . eee .
1,4-Dihydroxyanthraquinone (Quinizarin) 2,346 145 174 1.20
1, 5-Dihydroxyanthraguinone (Anthrarufin) 157 cee vee .
1, 8-Dihydroxyanthraquinone (Chrysazin) 193 eee . cee
1, 5-Dihydroxy-4,8-dinitroanthraquincne- 95 cee cee .
1,8-Dihydroxy-4, 5-dinitroanthraquinone (4,5-Dinitrochrysazin)------ 275 es . vee
16,17-Dihydroxyviolanthrone (Dihydroxydibenzanthrone)eee=-meeee ——— 320 ces cee cee
3,3’ Dimethoxybenzidine (o-Dianisidine) 518 488 901 1.85
N, N-Dimethylaniline. g 13,452 oo e e
N, N-Dimethylbenzylamine: 81 61 89 1.46
2,2/ =Dimethyl-1,1’-bianthraquinone- 116 o e oo
N, N-Dimethyl-p-nitrosoaniline 45 s oo e
2,4-Dinitroaniline 206 100 T4 74
1,5(and 1,8)-Dinitroanthraguinone 235 vee e cen
2,4-Dinitrophencl, tech 971 ves es cee

See footnotes at end of table.
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TABLE 7TA. -- Cyclic intermediates : U.S. production and sales, 1966--Continued
Sales
Chemical Production
Quantity Value Unit
valuet
1,000 1,000 1,000 Per
pounds pounds dollars pound
4,4’ -Dinitrostilbene-2,2’ -disulfonic acid 9,376 cee ces cee
2,4-Dinitrotoluene - 6,517 525 $0.08
1, 5-Diphenoxyanthraquinone 116 cee cee oo
Diphenylamine 31,615 28,569 7,555 .26
1,4-Di-p-toluidinoanthraquinone 195 eee oo coe
Divinylbenzene: 2,663 1,971 1,519 77
p-Dodecylphenol 13,525 vee e aee
N-Ethylaniline, refined 1,505 1,042 524 .50
Ethylbenzene® - 3,245,000 459,471 18,269 .04
N-Ethyl-N-phenylbenzylamine-- 692 vee “ee N
Hydroquinone, tech: 13,652 12,056 8,537 .71
p-Hydroxybenzenesulfonic acid 6,132 6,392 868 14
p-Hydroxybenzoic acid, methyl ester 252 223 290 1.30
p-Hydroxybenzoic acid, propyl ester 42 37 75 2.03
4-Hydroxymetanilamide 105 ‘ee ves ces
4-Hydroxymetanilic acid 119 e ves e
3-Hydroxy-2,7-naphthalenedisulfonic acid, disodium salt-=-======--- 1,958 790 708 .90
6-Hydroxy-2-naphthalenesulfonic acid and sodium s@lt--=-=m=-emoc——- 587 226 181 .80
3-Hydroxy-2-naphtho-o-toluidide 652 cee cee ces
N-(7-Hydroxy-1-naphthyl)acetamide 37 “ee . .
1,1’-Iminobis[4-aminoanthraquinone] 152 .o . vee
7,7’ -Iminobis| 4-hydroxy-2-naphthalenesulfonic acid]--m-=mmmmmm e 36 eee vee .
1,1’ -Iminobis 4-nitroanthraquinone] - 143 ces eee vee
1,1’ -Iminodianthraquinone (1,1’ -Dianthrimide) 169 ves . .
Isocyanic acid derivatives, total 223,488 188,127 61,946 .33
Diphenylmethane 4,4’ -diisocyanate (MDI) 6,135 e . .
Toluene 2,4- and 2,6-diisocyanate (80/20 mixture)---------------- 173,283 157,372 47,658 .30
Other isocyanic acid derivatives 44,070 30,755 14,288 46
4,4’ -Isopropylidenediphenol (Bisphenol A) 126,427 74,061 15,022 .20
Isoviolanthrone (Isodibenzanthrone) 31 eee . vee
Leuco quinizarin (1,4,9, 10-Anthratetrol) 106 ves vee v
2,4-Iutidine ees 540 190 .35
Melamine 82,177 58,315 14,716 .25
d1-p-Mentha-1,8-diene (ILimonene) . 12,727 732 .06
o-Mercaptobenzoic acid (Thiosalicylie acid) 17 14 87 6.21
1-(Methylamino )anthraguinone 321 vee . ves
byb’ -Methylenebis[N, N-dimethylaniline 1 (Methane bage)-=memecmmmm——— 1,224 477 274 .57
4,4’ -Methylenedianiline 1,532 cer ves .
m- (3-Methyl-5-oxo-2-pyrazolin-1-yl )benzenesulfonamide--==-=======-- 19 ces . .es
p-(3-Methyl-5-oxo-2-pyrazolin-1-yl Jbenzenesulfonic acid--=-=cem=mn= 188 ees vee .
4-{(3-& 1-5-0x0-2-pyrazolin-1-yl)-m-toluenesulfonic acid
SO3H=L, 9
3-Methyl-1-phenyl-2-pyrazolin-5-one (Developer Z) 187 174 290 1.67
a-Methylstyrene 13,215 12,142 1,187 .10
Naphthalene, solidifying at 79° C. or sbove (refined flake)
from domestic crude) 2,890 vee vee v
2,7-Naphthalenedisulfonic acid 67 e oo e
1,4, 5,8-Naphthalenetetracarboxylic acid 69 oo e vee
1-Naphthol (a-Naphthol) . 810 515 .64
Naphthostyril 27 eee s oo
Nephth[1,2-d][1,2,3] oxadiazole-5-sulfonic acid 1,018 ves ves cee
p-Nitroaniline 10,750 cee ces ces
5-Nitro-o-anisidine [ NH,=1] 250 ves vt cee
Nitrobenzene 326,853 13,612 1,239 .09
m-Nitrobenzenesulfonic acid and sodium salt 3,711 2,705 922 34
7(and 8)-Nitronaphth[1,2-d][1,2,3] oxadiazole-5-sulfonic acid------- 969 e .. .
-Nitrophenol and sodium salt 20,025 17,920 6,866 .38
3-Nitro-p-toluenesulfonic acid[S0;H=1] 87 S ces e
5_Nitro-o-toluenesulfonic acid [S0;H=1] 11,261 cee e ee
2-Nitro-p-toluidine [NH=1] 1,208 . ees cee
5-Nitro-o-toluidine [NH»=1] - 367 183 292 1.60
16-Nitroviolanthrone 68 vee ves cen
Nonylphenol 5 64,565 26,698 3,010 .11
1-[7-0xo-7H-benz [de] anthracen-3-yl Jamino] anthraquinone-----=====---= 548 . vee cee

See footnotes at end of table.




14 ' SYNTHETIC ORGANIC CHEMICALS, 1966

TABLE TA. --Cyclic intermediates: U.S. production and sales, 1966--Continued

Sales
Chemical Production " Unit
Quantity Value valuel
1,000 1,000 1,000 Per
pounds pounds dollars pound
1,1’ -[(7-0xo-7H-benz [de] anthracen-3, 9-ylene )diimino]di-
anthraquinone 898 ves ce . .
5-0xo-1l-phenyl-2-pyrazoline-3-carboxylic acid, ethyl ester--------- 66 ees “ee vee
Phenol, grand total? - 1,346,621 571,047 53,933 $0.09
Natural, total 57,135 52,272 5,034 .10
From €08l tar---e—me oo e e 39,850 37,778 3,511 .09
From petroleums - e oo e e e e e 17,285 14,494 1,523 .11
Synthetic, total-------mmmmmm el 1,289,486 518,775 48,899 .09
From cumene------=--=-ce-ceu- -- 613,435 280,374 25,602 .09
Other synthetic-----emcmom e e e 676,051 238,401 23,297 .10
Phenylacetic acid and salts--- -—- ——— -- 4,628 ces aen cee
Phenylacetonitrile (x-Tolunitrile)--=--ecmmmmmm oo omcmeeeeao eee 414 211 .51
p-Phenylazoaniline (C.I. Solvent Yellow 1) and hydrochloride------- 131 oo cee vee
p-Phenylenediamine------ Bt : 652 ‘e “ee ves
1-Phenyl-1,2-propanedione, 2-0Xime-==-=-ccccmmcmamc e 246 oo oo ves
Phthalic anhydride------------ ———— - 675,180 365,373 34,617 .09
Picolines, total’------eoooemcaaa- -- - -— ‘e 3,420 1,147 .34
2-Picoline (n-Picoline) - e e .. 1,397 487 .35
Other picolines - -- e .2,023 660 .33
Piperidine e e e e e e 505 e e “ee
Propiophenone-- == e e oo e oo e e 881 457 531 1.16
8,16-Pyranthrenedione--------- ———- 9 “ee ves oo
2° Pyridine3-oe oo ool 4,987 5,068 2,800 .55
Quinaldine-----c-cccemaaeaao - 14 e e e
Salicylaldehyde----------- -— — -——- 2,534 2,018 2,017 1.00
Salicylic acid, tech------- B e oo " 3,915 | - 1,370 .35
Styrene, all grades-----------=---- ~-= -- | 3,191,548 1,509,071 121,173 .08
Terephthalic acid---------ccccmcmmmcmccee —— 513,868 e ‘e cee
Terephthalic acid, dimethyl ester -—-- 797,470 279,081 58,932 .21
1,4,5,8-Tetrachloroanthraquinon ——— B et 131 N . e
1,4,5,8-Tetrahydroxyanthraquinone, leuco derivative-------ceoeao—_ 120 ves e vee
1,4,5,8-Tetrakis (1l-anthraquinonylamino )anthraquinone
(Pentanthrimide) - - -- - 236 . . et
4y4’-Thiodianiline--=~=-mccccaeca- B -—- 13 ves vee vee
Toluene-2,4-diamine (4-m-Tolylenediamizis)eeoceooooomoomoocoomoaooo 68,468 vee e e
o(and p)-Toluenesulfonic acid--------- ——- . mmmmmmmemmmae e 6,926 6,125 843 W14
0-(p-Toluoyl )benzoic 8Cid-==--mcemmmmmocoe.  accce ool 427 . .. vee
4-(0-Tolylazo)-o-toluidine (C.I. Solvent Yel. - 3)eccmmmmcocmceooas 448 vee - -
1,3,3-Trimethyl-A?,%-indolineacetaldehyde——=-=--cooocomcmmommo oo 143 | . ces e e
1,3,3-Trimethyl-2-methyleneindoline (Trimethyl base)--~--=-cceceee-- 284 vee vee .
7,7’-Ureylenebis [4-hydroxy-2-naphthalenesulfonic acid 1 (7 acid
LU T B T T T T TR 393
Violanthrone (Dibenzanthrone)------=---ecmmmcoomocimmee tommmeee o 476 25 212 8.48
o-Xylene--- B e T e . rme— e 403,211 397,224 10,120 .03
p-Xylene---=--oecomceno- S emem e 518,801 459,955 37,965 .08
All other cyclic intermediates------- ———— - -—- . 2:269,123 1,354,505 265,578 .20

1 Calculated from rounded figures.

2 Principally straight-chain dodecylbenzene, tridecylbenzene and other straigh.-c...'n alkylbenzenes, but includes
lesser amounts of branched-chain compounds.

3 Includes data for coke ovens and gas-retort ovens , reported to the Division of vitu. : = Goal, U.S. Bureau of
Mines, Department of the Interior, and for tar refineries and other producers, reported b2 NS,

4 Figures include (o,m,p)-cresol from tar and some m-cresol and p-cresol.

5 Does not include ethylbenzene produced and consumed in continuous-process styrene manufacture.

Tariff Commission.
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In 1966, production of ethylbenzene was 3,245 million pounds, or 7. 4 percent larger than
the 3, 023 million pounds reported for 1965. Output of styrene in 1966 was 3, 192 million pounds,
an increase of 11.4 percent over the 2, 864 million pounds in 1965, Other intermediates whose
production exceeded one billion pounds in 1966 were cyclohexane (1,901 million pounds), and
phenol (1, 347 million pounds). The output of other large-volume intermediates in 1966 compared
with production in 1965 was as follows: Cumene, 895 million pounds (35. 0 percent larger than in
1965); terephthalic acid, dimethyl ester, 797 million pounds (46.4 percent larger); alkylbenzenes,
715 million pounds (14.4 percent larger); phthalic anhydride, 675 million pounds (11.0 percent
larger); chlorobenzene, 577 million pounds (5.6 percent larger); p-xylene, 519 million pounds
(30. 9 percent larger); o-xylene, 403 million pounds (14. 8 percent larger); aniline, 239 million
pounds (22.2 percent larger); and isocyanates, 223 million pounds (21. 3 percent larger).

Dyes

The synthetic dyes produced in the United States are all derived in whole or in part from
cyclic intermediates. Approximately two-thirds of the dyes consumed in the United States are
used by the textile industry to dye natural and synthetic fibers or fabrics; about one-sixth are
used for coloring paper; and the rest are used chiefly in the production of organic pigments and
in the dyeing of leather and plastics. Of the several thousand different synthetic dyes that are
known, more than one thousand five hundred are manufactured annually 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 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; concen-
trations vary from 6 percent to 100 percent. The concentration, form, and purity of a dye are
determined largely by the use for which it is intended.

Table 8A° shows U.S. production and sales of dyes in 1966, total and by individual dyes
using Colour Index classification and terminology.

Total domestic production of dyes in 1966 amounted to 219 million pounds, or 5.8 percent
more than the 207 million pounds produced in 1965 (table 8A). Sales of dyes in 1966 amounted
to 204 million pounds, valued at $331 million, compared with 190 million pounds, valued at
$292 million, in 1965. In terms of quantity sales of dyes in 1966 were 7.5 percent larger than
in 1965 and in terms of value, 13.4 percent larger. The average unit value of sales of all dyes
in 1966 was $1. 62 a pound, or 5.2 percent greater than the $1.54 a pound reported in 1965,

For many important individual low- and medium-priced dyes, for which statistics are
given in table 8A, production was larger in 1966 than in 1965. The output of Vat Black 27 and
Acid Blue 9 more than doubled in 1966 compared with 1965. The output of Vat Black 27 was 1.5
million pounds in 1966 compared with 747, 000 pounds in 1965; that of Acid Blue 9 was 1.5 mil-
lion pounds in 1966, compared with 748,000 pounds in 1965. Other important dyes whose output
was substantially larger in 1966 than in 1965 were Vat Green 8 (76.1 percent), Vat Yellow 4
(36.0 percent), Vat Green 3 (35. 2 percent), Disperse Yellow 3 (33. 7 percent), Vat Black 25
(31.5 percent), Direct Brown 95 (30.5 percent), Basic Yellow 11 (27.0 percent), Basic Brown 4
(26. 4 percent) and Direct Yellow 106 (17.2 percent).

On the other hand, the output of a few important dyes was smaller in 1966 than in 1965. Pro-
duction of Vat Blue 18 was 929, 000 pounds in 1966, or 35.2 percent less than the 1.4 million
pounds produced in 1965; that of Mordant Black 17 was 656, 000 pounds, or 32.4 percent less than
the 970, 000 pounds produced in 1965. The output of Vat Orange 15 was 27.5 percent smaller in
1966 than in 1965; that of Coupling Component 7 was 21. 5 percent smaller; and that of Direct
Blue 2 was 19. 0 percent smaller.

2 See also table 88, pt. III, which lists these products and identifies the manufacturers, and the appendix (table 23), which shows imports
of dyes during the years 1965-66.
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TABLE 8A.--Benzenoid dyes : U.S. production and sales, 1966

[Listed below are all benzenoid 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 re-
ported.) Table 8B in pt. III 1lists all dyes for which data on production or sales were reported and identifies the
manufacturer of each]

Sales
e Production
> Quantity Value Unit

valuel

1,000 1,000 1,000 Per

pounds pounds dollars pound
Grand total 219,194 204,135 331,453 $1.62

ACID DYES
Total 23,194 20,410 43,762 2.14
Acid yellow dyes, total 4,100 3,596 8,435 2.35
Acid Yellow 3--- 18 3% B3I 3.85
Acid Yellow 11---- 54 112 2.07
Acid Yellow 17 —— 492 542 1,187 2.19
Acid Yellow 23 464 347 805 2.32
Acid Yellow 36 278 253 379 1.50
Acid Yellow 40 176 167 462 2.77
Acid Yellow 42----- 53 57 99 1.74
Acid Yellow %4 47 35 109 3.11
Acid Yellow 54 69 73 160 2.19
Acid Yellow 73 oo 82 185 2.26
Acid Yellow 99 91 90 206 2.29
Acid Yellow 124- 81 99 239 2.41
Acid Yellow 151 186 469 2.52
All other-- 2,333 1,577 3,892 2.47
Acid orange dyes, total 3,126 2,951 4,637 1.57
Acid Orange 1. eoe 55 119 2.16
Acid Orange 7. 635 637 651 1.02
Acid Orange & - 414 401 485 1.21
Acid Orange 10 404 341 433 1.27
Acid Orange 24 643 597 819 1.37
Acid Orange 60 -— 69 62 153 .47
Acid Orange 64 54 cee e cee

Acid Orange 116 297 273 593 2.17
All other: 610 585 1,384 2.37
Acid red dyes, total - 3,854 3,166 6,291 1.99
Acid Red 1. 518 520 475 91
Acid Red 4 105 95 178 1.87
Acid Red 14 107 103 152 1.48
Acid Red 18 138 151 162 1.07
Acid Red 26 137 133 169 1.27
Acid Red 37 59 59 188 3.19
Acid Red 73 - - 256 247 580 2.35
Acid Red 85 200 181 321 1.77
Acid Red 87 678 109 197 1.81
Acid Red 88 168 148 221 1.49
Acid Red 89 57 46 79 1.72
Acid Red 114 98 85 174 2.05
Acid Red 137 170 152 458 3.01
Acid Red 151 141 132 270 2.05
Acid Red 182 48 48 152 3.17
Acid Red 186 22 25 T4 2.96
All other 952 932 2,441 2.62
Acid violet dyes, total: 713 612 1,238 2.02
Acid Violet 1 79 61 91 1.49
Acid Violet 3-- 109 86 162 1.88
Acid Violet 7 - 210 170 228 1.34
Acid Violet 12 64 56 84 1.50
Acid Violet 49 75 87 214 2.46
All other 176 152 1 459 3.02

See footnotes at end of table.
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TABLE 8A.--Benzenoid dyes: U.S. production and sales, 1966--Continued
Sales
Dye Production
Quentity Value Unit
valuet
ACID DYES--Continued 1,000 1,000 1,000 Per
pounds pounds dollars pound

Acid blue dyes, total--- 4,632 3,478 10,525 $3.03
Acid Blue 7---=--- 92 78 240 3.08

Acid Blue 9 1,514 coe see
Acid Blue 25----- 141 115 620 5.39
Acid Blue 40 - 43 29 124 4.28
Acid Blue 41 -- -— 85 69 249 3.61
Acid Blue 43 19 19 129 6.79
Acid Blue 45 667 591 1,920 3.25
Acid Blue 62 27 27 168 6.22
Acid Blue 78 40 38 263 6.92
Acid Blue 90- 18 18 156 8.67
Acid Blue 113- -- 564 517 749 1.45
Acid Blue 158 and 158A- 255 183 405 2.21
All other 1,167 1,7% 5,502 3.07
Acid green dyes, total - 1,274 1,136 3,271 2.88
Acid Green 3 206 172 220 1.28
Acid Green 9 e 30 134 447
Acid Green 12 cee 14 59 4.21
Acid Green 16 79 80 301 3.76
Acid Green 20 -——- 45 54 104 1.93
Acid Green 25 373 347 1,025 2.95
All other 571 439 1,428 3.25
Acid brown dyes, total: 867 848 1,923 2.27
Acid Brown 14 324 322 443 1.38
All other: - 543 526 1,480 2.81
Acid black dyes, total 4,628 4,623 7,442 1.61
Acid Black 1 -- 1,260 1,20 1,298 1.07
Acid Black 24- 129 106 177 1.67
Acid Black 48 - 18 26 149 5.73
Acid Black 107 ———— -- 142 205 550 . 2.68
All other: 3,079 3,072 5,268 1.71

AZOIC DYES AND COMPONENTS
Azoic Compositions

Total 2,376 2,204 4,473 2.03

Azoic Yellow 1 34
Azoic Orange 3 51 49 97 1.98
Azoic red dyes, total: 669 638 1,192 1.87
Azoic Red 1 202 192 354 1.84
Azoic Red 6 ——— 313 299 517 1.73
All other 154 147 321 2.18
Azoic Violet 1- 177 169 337 1.99
Azoic Blue 2 17 13 26 2.00
Azoic Blue 3 161 147 286 1.95
Azoic Brown 9 165 165 505 3.06
Azoic black dyes ———— 830 763 1,523 2.00
All other azoic compositions 272 260 507 1.95

Azoic Diazo Components, Bases
(Fast Color Bases)

Total 1,493 1,334 2,185 1.64
Azoic Diazo Component 4, bage----m--mecececcceococcmacmanaan 81 73 113 1.55
Azoic Diazo Component 9, b@S€-—-sm==w=mmm=——ocmomocomoooomooo- 82 68 54 .79
Azoic Diago Component 10, base 59 60 197 3.28
Azoic Diazo Component 12, base 188 201 238 1.18

See footnotes at end of table.
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TABLE 8A. --Benzenoid dyes : U.,S. production and sales, 1966--Continued

Sales
Dye Production
Unit
Quantity Value valuel
AZOIC DYES AND COMPONENTS--Continued
Azoic Diazo Components, Bases
(Fast Color Bases)--Continued 1,000 1,000 1,000 Per
pounds pounds dollars pound
Azoic Diazo Component 13, base---- 308 380 472 $1.24
Azoic Diazo Component 32, base - 246 261 463 1.77
Azoic Diazo Component 48, base-- e e S EEEE LR 156 35 64 1.83
All other azoic diazo components, baseS==--=-eeaceeaoeaaooo 373 256 584 2.28
Azoic Diazo Components, Salts
(Fast Color Salts)
Total -—-- 2,444 2,401 2,676 1.11
Azoic Diazo Camponent 1, salt -—- 92 87 112 1.29
Azoic Diazo Component 2, salt---- 23 8 ’ 11 2.25
Azoic Diazo Camponent 3, salt------ 2% 2% 188 .64
Azoic Diazo ‘Component 5, salt. 31 331 381 1.15
Azoic Diazo Component 6, salt 40 51 58 1. 14
Azoic Diazo Component 8, salt: 117 132 135 1.02
Azoic Diazo Component 9, salt 267 251 163 «65
Azoic Diazo Component 10, Ba8lt----===-=-==mcmmmo e 88 82 117 1.43
Azoic Diazo Component 12, salt------------- - 80 67 74 1.10
Azoic Diazo Component 13, salt 257 298 220 T4
Azoic Diazo Component 28, salt 344 344 404 1.17
Azoic Diazo Component 36, salt 41 69 1.68
Azoic Diazo Camponent 44, salt - 8 13 1.62
Azoic Diazo Component 48, salt 10 13 1.30
Azoic Diazo Component 49, salt - 70 55 175 3.18
All other azoic diazo components, saltsS—=----cecmmcmmommaaas 458 342 543 1.59
Azoic Coupling Components
(Naphthol AS und Derivatives)
Total ——— 3,071 2,478 4,978 2.01
Azoic Coupling Component 2 - 286 268 281 1.05
Azoic Coupling Component 3 — 28 15 53 3.53
Azoic Coupling Component 4 - 39 27 57 2.11
Azoic Coupling Component 5 e 8 21 2.63
Azoic Coupling Component 7 621 640 1,270 1.98
Azoic Coupling Component 11. 27 .o ces ves
Azoic Coupling Component 14 226 161 357 2.22
Azolc Coupling Component 17 189 see ree ces
Azoic Coupling Component 18 693 553 651 1.18
Azolc Coupling Component 19 12
Azoic Coupling Component 20 19 90 203 2.26
Azoic Coupling Camponent 21 133 20 224 2.49
Azoic Coupling Camponent 24 ‘oo 7 38 5.43
Azoic Coupling Component 29 48 22 73 3.32
Azoic Coupling Component 43 vee 25 65 2.60
All other agoic coupling components: 620 572 1,685 2.95
BASIC DYES
Total 11,136 10,420 26,674 2.56
Basic yellow dyes, total 2,231 2,170 6,669 3.07
Basic Yellow 2 - 497 499 1,027 2.06
Basic Yellow 11. 612 551 2,184 3.96
Basic Yellow 13 199 170 603 3.55
All other: : 923 950 2,855 3.01
Basic orange dyes, total 1,384 1,421 2.657 1.87
Basic Orange 1. 347 356 380 1.07
Basic Orange 2 634 612 802 1.31

See footnotes at end of table.
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TABLE 8A. --Benzenoid dyes : U.,S. production and sales, 1966--Continued

Sales

Dye Production Tt

Quantity Value veluel

BASIC DYES--Continued 1,000 1,000 1, 000 Per

pounds pounds dollars pound

Basic orange dyes--Continued

Basic Orange 21 -- 268 341 1,071 $3.14
All other --- 135 112 404 3.61
Basic red dyes, total-- 1,238 1,190 3,990 3.35
Basic Red 14-- 302 335 1,033 3.08
A1l other 936 855 2,957 3.46
Basic violet dyes, total -—- 3,036 2,870 5,922 2.06
Basic Violet 1 1,036 892 1,129 1.27
Basic Violet 4-----c-occcmmmcmccccnacan -—- 38 38 112 2.95
Basic Violet 16---- 93 107 377 3.52
All other 1,869 1,833 4,304 2.35
Basic blue dyes, total. - 1,603 1,275 4,428 3.47
Basic Blue l-----=--c-cmccccmcan- 33 31 133 4.29

Basic Blue 5----=-- 30 ves coe vee

Basic Blue 7-- 192 vee cee oo
Basic Blue 9 384 310 721 2.33
Basic Blue 26 65 57 175 3.07
All other -—-- 899 877 3,399 3.88
Basic Green 1l---- --- -- 79 80 259 3.24
Basic Green 4 646 610 1,562 2.56
Basic Brown 1 —~——— 179 205 330 1.61
Basic Brown 4--- ——— 684 543 682 1.26
A1l other basic dyes---=--—eccmmcmmmc e eeceee 56 56 175 3.12

DIRECT DYES

Total. -- B Rt L L PP 37,343 36,733 56,920 1.55
Direct yellow dyes, total------------ 8,217 8,181 13,497 1.65
Direct Yellow 4---- -- ———- 436 442 909 2.06
Direct YelloW 5----ccmecomcmomcc e ccccm e e e ee e 170 167 477 2.86
Direct Yellow 6 868 841 1,280 1.52
Direct Yellow 1l------c-eecoccmmmacnann -—- 925 955 993 1.04
Direct Yellow 12 - 415 414 1,047 2.53
Direct Yellow 26------ -—- 11 8 3.00
Direct Yellow 28 287 274 537 1.96
Direct Yellow 29-------cecemcmmo e e 67 88 140 1.59
Direct Yellow 44 - 470 513 908 1.77
Direct Yellow 50---- 457 433 936 2.16
Direct Yellow 84 - coe 364 525 1.44
Direct Yellow 105 244 225 544, 2.42
Direct Yellow 106-------=ccmccccaomamcnaax 810 877 1,482 1.69
A1l other--- ———- 3,057 2,580 3,695 1.43
Direct orange dyes, total 2,336 2,206 5,142 2.33
Direct Orange 1: 25 30 55 1.83
Direct Orange 8- -- 167 162 239 1.48
Direct Orange 15 230 204 246 1.21
Direct Orange 26 43 62 133 2.15
Direct Orange 29-------c-cecmmcccmcmc e m e m e camaan 67 84 181 2.15
Direct Orange 34 135 128 289 2.26
Direct Orange 37 57 53 131 2.47
Direct Orange 39 156 159 319 2.01
Direct Orange 72 317 302 702 2.32
Direct Orange 73~ 110 99 364 3.68
Direct Orange 81 86 87 261 3.00
Direct Orange 102 ——-- 241 215 | 560 2.60
A1l other: 702 621 1,662 2.68

See footnotes at end of table.
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TABLE 8A.--Benzenoid dyes: U.S. production and sales, 1966--Continued

Sales

Dye Production it

Quantity Value valuel

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

pounds pounds dollars pound
Direct red dyes, total. 4,406 4,376 9,566 $2.19
Direct Red 1 228 221 386 1.75
Direct Red 2 351 379 687 1.81
Direct Red 4 33 33 92 2.79
Direct Red 10 ces 19 30 1.58
Direct Red 13 . 181 171 276 1.61
Direct Red 16 ———- 99 88 168 1.91
Direct Red 23 259 253 601 2.38
Direct Red 24 260 262 524 2.00
Direct Red 26 ———— 142 124 305 2.46
Direct Red 28 230 239 359 1.50
Direct Red 31 26 25 100 4.00
Direct Red 37 78 77 209 2.71
Direct Red 39--- 66 63 180 2.86
Direct Red 72 294 276 569 2.06
Direct Red 75 cee 7 25 3.57
Direct Red 79 273 353 826 2.34
Direct Red 80--- 465 468 846 1.81
Direct Red 81-- 376 384 953 2.48
Direct Red 83 259 233 375 1l.61
Direct Red 84 cee 16 29 1.81

Direct Red 122 40 ves “es ee

Direct Red 149 108 96 358 3.73
Direct Red 153 26 24 82 3.42
All other 612 565 1,586 2.81
Direct violet dyes, total 337 344 1,050 3.05
Direct Violet 1 18 21 39 1.86
Direct Violet 9 196 193 409 2.12
All other 123 130 602 4.63
Direct blue dyes, total 8,109 7,650 11,763 1.54
Direct Blue 1 437 404 818 2.02
Direct Blue 2 1,821 1,753 1,613 .92
Direct Blue 6 555 547 332 .61
Direct Blue & 64 48 92 1.92
Direct Blue 15 86 72 113 1.57
Direct Blue 22 23 24 43 1.79
Direct Blue 24 .o 31 42 1.35
Direct Blue 25--- 75 71 188 2.65
Direct Blue 67 vee 26 108 4.15
Direct Blue 76 535 469 864 1.84
Direct Blue 78 129 146 404 2.77
Direct Blue 80 595 535 817 1.53
Direct Blue 86 1,143 1,054 1,608 1.53
Direct Blue 98 159 162 283 1.75
Direct Blue 120 and 120A~- 313 268 580 2.16
Direct Blue 126 292 233 691 2.97
All other 1,882 1,807 3,167 1.75
Direct green dyes, total: 1,526 1,414 3,305 2.34
Direct Green 1. 366 291 366 1.26
Direct Green 6 516 483 588 1.22
Direct Green 8 - 36 40 54 1.35
Direct Green 12 e 14 16 1.14
All other 608 586 2,281 3.89
Direct brown dyes, total: - 2,046 2,061 2,867 1.39
Direct Brown 1 143 140 187 1.34
Direct Brown 1A 83 90 137 1.52
Direct Brown 2 204 221 337 1.52
Direct Brown 6 125 107 | 118 1.10
Direct Brown 31 ——— 113 133 404 3.04
Direct Brown 74 91 72 111 1.54
Direct Brown 95 731 ) 771 722 9%

See footnotes at end of table.
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TABLE 8A. --Benzenoid dyes : U.S; production and sales, 1966--Continued
Sales
Dye Production
Quantity Value vg;i:l
DIRECT DYES--Continued 1,000 1,000 1,000 Per
pounds pounds dollars pound
Direct brown dyes--Continued
Direct Brown 111 ———- 48 64 225 $3.52
Direct Brown 154 339 320 322 1.01
A1l other 169 143 304 2.13
Direct black dyes, total. 10,366 10,501 9,730 .93
Direct Black 4 375 286 295 1.03
Direct Black 9 - 64 60 90 1.50
Direct Black 19--- 121 tee cee e
Direct Black 22 766 818 702 .86
Direct Black 38 6,215 6,202 4,813 .78
Direct Black 51. 101 81 252 3.11
Direct Black 80 1,926 1,917 1,718 .90
A1l other 798 1,137 1,860 l.64
DISPERSE DYES
Total: 16,696 14,849 38,060 2.56
Disperse yellow dyes, total 3,702 3,365 6,452 1.92
Disperse Yellow 3 1,725 1,479 2,386 1.61
Disperse Yellow 5 36 124 3.44
Disperse Yellow 23 111 103 260 2.52
Disperse Yellow 33 27 302 553 1.83
Disperse Yellow 34 225 233 393 1.69
Disperse Yellow 42 546 467 862 1.85
A1l other 821 745 1,87 2.52
Disperse orange dyes, total 1,291 970 1,983 2.04
Disperse Orange 3 124 114 193 1.69
Disperse Orange 5 vee 127 320 2.52
Disperse Orange 17 150 113 170 1.50
A1l other 1,017 616 1,300 2.11
Disperse red dyes, total 2,465 2,179 6,947 3.19
Disperse Red 1 246 208 356 1.71
Disperse Red 5 181 82 108 1.32
Disperse Red 1l-- e . 34 225 6.62
Disperse Red 13 28 26 36 1.38
Disperse Red 15 118 106 304 2.87
Disperse Red 17 163 130 171 1.32
Disperse Red 60 97 93 339 3.65
A11 other 1,632 1,500 5,408 3.61
Disperse violet dyes, total 354 306 939 3.07
Disperse Violet 1 60 47 147 3.13
Disperse Violet 4 40 26 84 3.23
Disperse Violet 27 110 93 141 1.52
A1l other 144 140 567 4.05
Disperse blue dyes, total 6,768 5,930 18,501 3.12
Disperse Blue 1 245 205 768 | 3.78
Disperse Blue 3 1,833 1,779 2,848 1.60
Disperse Blue 7: 326 353 2,473 7.01
Disperse Blue 64 131 <105 302 2.88
A1l other 4,233 3,488 12,110 3.47
Disperse black dyes, total 1,839 1,858 2,683 1.44
Disperse Black 1. 156 142 250 1.76"
Disperse Black 9: 1,279 ces oo ses
All other 404 1,716 2,433 1.42
All other disperse dyes: 277 241 555 2.30

See footnotes at end of table.
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TABLE 8A. --Benzenoid dyes : U,S, production and sales, 1966 --Continued

Sales
Dye Production Uni
Quantity Value v alu: 1
VAT DYES 1,000 1,000 1,000 Per
pounds pounds dollars pound
Total - 57,456 54,431 57,875 $1.06
Vat yellow dyes, total---- - 4,569 4,442 6,619 1.49
Vat Yellow 2, 8-1/2% e 2,405 2,516 2,265 .90
Vat Yellow 4, 12-1/2% -—-- 1,038 807 1,163 1.44
Solubilized Vat Yellow 4 --- ves 5 44 8.80
All other----- 1,126 1,114 3,147 2.82
Vat orange dyes, total. 2,975 2,650 6,743 2.54
Vat Orange 1, 20%- 969 662 1,780 2.69
Solubilized Vat Orange 1, 26%- vee 8 T 9.25
Vat Orange 2, 12%- e 337 300 605 2.02
Vat Orange 3, 13-1/2%- 81 199 2.46
Vat Orange 5, 10%- 192 w2 241 1.70
Solubilized Vat Orange 5, 30%----=--- ees 5 52 10.40
Vat Orange 7, 11%- - -- - 312 aee
Vat Orange 9, 12% 237 167 402 2.41
Vat Orange 15, 10%---=-=-a--n= --- 498 494 1,153 2.33
All other --- ——-- 430 . 791 2,237 3.24
Vat red dyes, total---------- ———- 1,399 1,260 3,111 2.47
Vat Red 1, 13%-- ——— 523 478 840 1.76
Vat Red 10--~-=-~cmccmmccmcccacccaen oee 95 459 4.83
Vat Red 13, 11%-- B e LR Pt 139 139 393 2.83
Vat Red 15, 10%-~--- 274 220 212 .96
Vat Red 32, 20%- 30
Al]l other-------cmcccm e cm e e eee 433 328 1,207 3.68
Vat violet dyes, total e D L L 753 879 1,839 2.09
Vat Violet 1, 11%-==mmecmmmm e oo 204 239 577 2.41
Vat Violet 2, 20%---==me-eemmmmmccoaaoan -- 73 62 132 2.13
Vat Violet 9, 12%--=---u- -—-- 114 387 3.39
Vat Violet 13, 6-1/4%--- 316 377 511 1.36
Vat Violet 17 e 41 121 2.95
All other 160 46 111 2.41
Vat blue dyes, total : 17,822 16,808 12,508 Th
Vat Blue 6, 8-1/3% 3,153 3,109 3,440 1.11
Vat Blue 16 e 109 256 2.35
Vat Blue 18, 13%- 929 941 1,576 1.67
Vat Blue 20, 14%- 1,088 1,004 1,367 1.36
All other: 12,652 11,645 5,869 .50
Vat green dyes, total -—- 14,858 13,677 10,305 75
Vat Green 1, 6%- 4,052 3,916 2,586 .66
Vat Green 3, 10% 5,369 5,002 3,675 .73
Solubilized Vat Green 3, 26%- 8 11 73 6.64
Vat Green 8, 8-1/2%- -- 3,549 2,954 2,325 .79
Vat Green 9, 12-1/2%- 1,371 1,469 1,267 .86
All other---- 509 325 379 1.17
Vat brown dyes, total 4,279 4,189 6,994 1.67
Vat Brown 1, 11%- 609 626 1,031 1.65
Vat Brown 3, 114 1,215 1,300 2,152 1.66
Vat Brown 5, 13%- -—-- 105 132 210 1.59
All other 2,350 2,131 3,601 1.69
Vat black dyes, total. 10,801 10,526 9,756 .93
Vat Black 9, 16% 154 ~ 204 544 2.67
Vat Black 25, 12-1/2%- 5,937 5,857 4,431 .76
Vat Black 27, 12-1/2%- 1,523 1,385 1,670 1.21
A1l other 3,187 3,080 3,111 1.01
A1l other dyes? - 482 466 763 1.64

1 Calculated from rounded figures.

2 Production and sales quantities of C.I. Leuco Sulfur and C.I. Solubilized Sulfur dyes are reported in terms of
the usual commercial concentration of the C.I. Sulfur dyes.

3 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.
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Table 9 summarizes production and sales of dyes in 1966, by class of application. Four
application classes of dyes accounted for approximately two-thirds of all the dyes produced. Vat
dyes accounted for 26.2 percent of the total; direct dyes, for 17. 0 percent; and fluorescent
brighteners and acid dyes, each for 10. 6 percent of the above classes, the output of vat dyes
remained about the same in 1966 as in 1965. The output of fluorescent brighteners was 19.5 per-
cent larger in 1966 than in 1965; that of acid dyes was 13.7 percent larger; and direct dyes was
3.5 percent larger.

Of the remaining classes, the output of the fiber-reactive dyes was 1.9 million pounds in
1966, or 20.4 percent more than the 1. 6 million pounds produced in 1965. Production of food,
drug, and cosmetic colors was 15.1 percent larger in 1966 than in 1965; solvent dyes, 9.5 per-
cent larger; and sulfur dyes, 7.0 percent larger. On the other hand, the output of mordant dyes
‘was 9.6 percent smaller in 1966 than in 1965; and that of the azoic dyes and components, 2.9
percent smaller.

Table 10 shows production and sales of dyes, by chemical class, In 1966, three chemical
classes of dyes accounted for two-thirds of all the dyes produced: Azo dyes accounted for 31.8
percent of tlie total; anthraquinone dyes, for 24.7 percent; and stilbene dyes, for 11.2 percent.
The output of each of these three classes was larger in 1966 than in 1965; Stilbene dyes were
15. 0 percent larger; anthraquinone dyes, 13.7 percent larger; and azo dyes, 4.8 percent larger.
Of the remaining chemical classes for which statistics are published, the output of sulfur dyes
was 7.0 percent larger in 1966 than in 1965, and that of triarylmethane dyes was 18. 6 percent
larger. On the other hand, the output of phthalocyanine dyes was 18. 8 percent smaller in 1966
than in 1965, that of indigoid dyes, 8.5 percent smaller; and azoic dyes, 3.7 percent smaller.

TABLE 9.-- Benzenoid dyes: U.S, production and sales, by class of application, 1966

Sales
Class of application Production Quantity Value Unit .
value

1,000 1,000 1,000 Per

pounds pounds dollars pound
Total. ——— 219,194 204,135 331,453 $1.62
Acid - 23,194 20,410 43,762 2.14

Azoic dyes and components:

Azoic compositions 2,376 2,204 4,473 2.03
Azoic diazo components, bases (Fast color bases)--------=----=-- 1,493 1,334 2,185 1.64
Azoic diazo components, salts (Fast color saltg)--------------- 2,444 2,401 2,676 1.11
Azoic coupling components (Naphthol AS and derivatives)-------- 3,071 2,478 4,978 2.01
Basic -— 11,136 10,420 26,674 2.56
Direct -~ 37,343 36,733 56,920 1.55
Dispers - 16,696 14,849 38,060 2.56
Fiber-reactive » 1,909 1,899 7,906 4.16
Fluorescent brightening agents-- 23,212 20,829 40,703 1.95
Food, drug, and cosmetic colors a——— 3,363 3,109 11,474 3.69
Mordant 4,288 3,509 5,285 1.51
Solvent 10,772 9,827 16,685 1.70
Sulfur? - 19,959 19,236 11,034 .57
Vat s - 57,456 54,431 57,875 1.06
Al1 other? 482 466 763 1.64

1 Calculated from rounded figures.

2 production and sales quantities of C.I. Leuco Sulfur and C.I. Solubilized Sulfur dyes are reported in terms of
the usual commercial concentration of the C.I. Sulfur dyes.

3 Includes oxidation bases, ingrain dyes, and miscellaneous dyes. Statistics for these groups of dyes may not be
published separately becausés publication would disclose information received.in confidence.
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T ABLE 10. -- Benzenoid dyes: U.S. production and sales, by chemical class, 1966
Sales
Chemical class Production Unit
Quantity Value valuel
1,000 1,000 1,000 Per
pounds pounds dollars pound

Total----- e ———————— 219,194 204,135 331,453 $1.62
Anthraquinone-------==---===- 54,227 50,937 85,501 1.68
Azo, total------- - e 69,709 66,277 121,299 1.83
Monoazo- B atatniatd -- -- 25,814 23,624 49,679 2.10
Disagzo~m=mm===-=mmmmee e mm 20,070 19,295 35,284 1.83
Trisazo--- 13,749 13,341 15,253 1.14
POLYAZO=m=mmmmmmm = mm e mmm o e s m s mmmmm o 2,720 2,935 5,002 1.70
Not specified - 7,356 7,082 16,081 2.27
Azolcemmmmmmmmmmm ———— 9,3% 8,430 14,344 1.70
Cyanine---------=eommmmmmee——— - ———- 514 505 1,636 3.24
Indigoid-==mmmm=mmmmmmmmm oo mmm e oo oo 5,251 5,604 3,590 .64
Ketone imine---~=-----momcmcmmm oo m e e e e mm e m e 502 505 1,051 2.08
Methine- ——— - 1,281 1,327 4,590 3.46
Nitro-=smemmmmm o cm e e m e 1,429 1,378 2,519 1.83
0XBZine==m=m=m == e e m oo m e e m e m e oo 252 176 789 4.48
Phthalocyanine --- : 1,783 1,787 4,660 2.61
Quinoline-----=m==u=- B e L L L B L 523 597 1,934 3.24
Stilbene - 24,518 21,760 35,143 1.62
SULFUP2 e m e R —— 19,959 19,236 11,034 .57
Thiazole--------~ -- R LR L 586 549 1,176 2.14
Triarylmethane--s----ooccocmmmmmmommm oo memmmmm oo 7,936 6,592 15,037 2.28
Xanthene========m - oo oo o e e e oo e e e oo oo mmm oo 1,874 911 4,585 5.03
ALl Other3mmamom e oo e oo e 19,456 17,564 22,565 1.28

1 Calculated from rounded figures.

2 production and sales quantities of C.I. Leuco Sulfur and C.I. Solubllized Sulfur dyes are reported in terms of
the usual commercial concentration of the C.I. Sulfur dyes.

3 Includes acridine, sminoketone, azine, coumarin, hydroxyketone, nitroso, oxidation bases, thiazine, vat sulfur,
and miscellaneoys dyes. Statistics for these groups of dyes may not be published separately because publication would
disclose information received in confidence.

Pigments

As the terms are used in this report, synthetic organic pigments are toners and lakes derived
in whole or in part from benzenoid chemicals and colors. They are used in paints and related
products, in printing inks, and in plastics and resin materials.

Statistics on production and sales of all benzenoid pigments in 1966 are given in table 11A°.
Statistics on sales of a few selected pigments by commercial forms (dry full-strength form, dry
extended form, dry dispersions, aqueous dispersions, and flushed colors) are given in table 12.
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.

Total production of benzenoid pigments in 1966 was 51. 1 million pounds--6.4 percent more
than the 48. 0 million pounds produced in 1965 and 16. 1 percent more than the 44. 1 million pounds
produced in 1964. Total sales of benzenoid pigments in 1966 amounted to 43. 3 million pounds,
valued at $107. 6 million, compared with 38. 0 million pounds, valued at $93. 6 million, in 1965
and 35.1 million pounds, valued at $84. 1 million, in 1964. In terms of quantity, sales of ben-
zenoid pigments in 1966 were 13. 9 percent larger than in 1965 and 23. 5 percent larger than in
1964; in terms of value, sales in 1966 were 14. 9 percent larger than in 1965 and 27.9 percent
larger than in 1964.

Production of toners in 1966 amounted to 46. 6 million pounds--6. 7 percent more than the
43. 7 million pounds reported for 1965. Sales in 1966 were 39. 1 million pounds, valued at $103. 6
million, compared with 34. 1 million pounds, valued at $89. 9 million, in 1965. Sales in 1966
were thus 14. 7 percent larger than those in 1965 in terms of quantity, and 15.3 percent larger in
terms of value. The individual toners listed in the report which were produced in the largest
quantities in 1966 were Pigment Blue 15, alpha form, 5.0 million pounds; Pigment Green 7, 4.1
million pounds; Pigment Yellow 12, 4.1 million pounds; Pigment Red 49, barium toner, 3.5

3 See also table 11B, pt. III, which lists these products and identifies the manufacturers, and table 23 in the appendix, which shows imports
of benzenoid pigments during the years 1965-66.
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million pounds; Pigment Blue 19, 2.7 million pounds; Pigment Blue 15, beta form, 2.7 million

pounds; and Pigment Red 48, 2.5 million pounds.

Production of lakes totaled 4. 5 million pounds in 1966--3.5 percent more than the 4.3 mil-
lion pounds reported for 1965. Sales of lakes in 1966 amounted to 4.2 million pounds, valued at
$4. 0 million, compared with sales in 1965 of 3.9 million pounds, valued at $3. 8 million. Sales
in 1966 were thus 7.2 percent larger than those in 1965 in terms of quantity, and 5.5 percent

larger in terms of value.

For each of 14 selected pigments, or groups of pigments, table 12 gives data on sales by
commercial forms. Pigment Yellow 12, Pigment Red 90, and Pigment Blue 19 were sold princi-
pally in the flushed form. The remaining 11 pigments, or groups of pigments, for which statistics
are published were sold principally in the dry full-strength form. Statistics on sales by commer-
cial forms could not be published for Pigment Red 49, sodium toner, or for Pigment Blue 24
without revealing the operations of individual companies.

TABLE 11A.--Benzenoid pigments : U.S, production and sales, 1966

[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 re-
ported.) 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
Pigment Production

Quantity Value Unit 1

value

1,000 1,000 1,000 Per

pounds pounds dollars pound
Grand total---—----m-e=-== -- 51,128 43,316 107,59 $2.48

TONERS

Total 46,628 39,113 103,627 2.65
Yellow toners, total---- 7,917 5,241 14,450 2.76
Hansa yellows, total 1,270 957 2,410 2.52
Pigment Yellow 1, C.I. 11 680 - 589 395 763 1.93
Pigment Yellow 3, C.I. 11 710 177 110 252 2.29

Pigment Yellow 73 ——-- 257
Pigment Yellow 74, C.I. 11 74l--=---- - 113 108 371 3.44
Other Hansa yellows - 134 344 1,024 2.98
Benzidine yellows, total. 6,357 4,153 10,450 2.52
Pigment Yellow 12, C.I. 21 090==----mmmmmmocomomccaaam 4,117 2,378 5,138 2.16
Pigment Yellow 13, C.I. 21 100 317 210 718 3.42
Pigment Yellow 14, C.I. 21 095 1,409 1,163 2,866 2.46
Pigment Yellow 17, C.I. 21 105 - 273 176 588 3.34
Other benzidine yellows---====m=-mmm—cmcccmce—ae- 241 226 1,140 5.04
A1l other-- 290 131 1,590 12.14
Orange toners, total 830 763 2,890 3.7
Pigment Orange 2, C.I. 12 060--- 35 37 55 1.49
Pigment Orange 5, C.I. 12 075--- 248 202 315 1.56
Pigment Orange 13, C.I. 21 110-- 155 146 481 3.29
Pigment Orange 16, C.I. 21 160 222 214 592 2.77
(Vat Orange 7), C.I. 71 105- 11 11 239 21.73
A11 other 159 153 1,208 7.90
Red and violet toners, total-- 21,519 18,835 44,621 2.37
Nephthol reds, total 856 659 2,891 4.39
Pigment Red 2, C.I. 12 310 67 46 121 2.63
Pigment Red 5, C.I. 12 490 114 67 338 5.04
Pigment Red 13, C.I. 12 395-e=-mmmemmmm oo ccc e 4 3 15 5.00
Pigment Red 17, C.I. 12 390-=mm=mmmeecmm e e cm e cmmmee 66 64 198 3.09

Pigment Red 18, C.I. 12 350 17 .o can
Pigment Red 22, C.I. 12 315~=m=mmemmo—mmmmommom e 75 83 246 2.96
Pigment Red 23, C.I. 12 355 181 157 526 3.35
Other naphthol reds-- 332 239 1,447 6.05
Pigment Red 1, C.I. 12 070, dark 223 178 218 1.22
Pigment Red 1, C.I. 12 070, light 217 179 215 1.20
Pigment Red 3, C.I. 12 120 1,843 1,530 2,325 1.52

See footnotes at end of table.
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TABLE 11A. --Benzenoid pigmenis: U.S. production and sales, 1966--Continued

Sales
Pigment Production
. Unit
Quantity Value valael
TONERS--Continued

1,000, 1,000 1,000 Per

Red and violet toners--Continued vounds pounds dollars pound
Pigment Red 4, C.I. 12 085--=--m--emmmeceanam ———— 335 274 386 $1.41
Pigment Red 6, C.I. 12 090-~---- - - -—- 34 53 1.56
Pigment Red 38, C.I. 21 120 ————— 151 128 571 4.46
Pigment Red 48, C.I. 15 865-======mmmmmmmc oo 2,545 2,443 4,500 1.84

Pigment Red 49, C.I. 15 630:

Barium toner -—- 3,498 3,415 3,331 .98
Calcium toner ~——-- 1,454 1,419 1,442 1.02
Sodium toner e D D e DL L L 211 267 273 1.02
Pigment Red 52, C.I. 15 860------ 1,309 1,226 1,836 1.50
Pigment Red 53, C.I. 15 585, barium toner--------e--c------ 2,110 1,729 2,223 1.29
Pigment Red 54, C.I. 14 830, calcium toner-----------ccc--- 59 67 153 2.28
Pigment Red 57, C.I. 15 850, calcium toner--------ce-cecaa-- 1,017 867 1,290 1.49
Pigment Red 63, C.I. 15 880 - 64 53 100 1.89
Pigment Red 81, C.I. 45 160, PMA--- —— 337 | . 269 1,649 6.13
Pigment Red 81, C.I. 45 160, PTA -- 151 146 894 6.12
Pigment Red 90, C.I. 45 380-- -- 1,507 812 1,508 1.86
Pigment Violet 1, C.I. 45 170, PMA -- 99 99 293 2.96
Pigment Violet 1, C.I. 45 170, PTA- 63 57 379 6.65
Pigment Violet 3, C.I. 42 535, fugitive 57 560 815 1.46
Pigment Violet 3, C.I. 42 535, PMA 387 355 1,054 2.97
Pigment Violet 3, C.I. 42 535, PTA -———- ————— 43 39 174 4.46
Pigment Violet 23---- - - 62 % 1,412 19.08
All other: - 2,404 1,956 14,636 7.48
Blue toners, total-----c-meca—oceweo— -—- 11,046 9,722 27,935 2.87
Pigment Blue 1, C.I. 42 595, PMA------- - 180 170 840 4.9
Pigment Blue 1, C.I. 42 595, PTA --- - 29 28 136 4.86
Pigment Blue 2, C.I. 44 045, fugitive, PMA, and PTA---=m--- 13 10 35 3.50

Pigment Blue 9, C.I. 42 025, PTA 6
Pigment Blue 14, C.I. 42 600, PMA- - 73 73 566 7.75
Pigment Blue 15, C.I. 74 160, alpha fOrm----=---c-camcaaa-o 4,981 4,130 11,159 2.70
Pigment Blue 15, C.I. 74 160, beta form-------cecamcmaaa-o 2,685 2,369 7,166 3.02
Pigment Blue 19, C.I. 42 7504 2,681 2,637 6,196 2.35
Pigment Blue 22, C.I. 69 810--==c===u-- 77 37 684 18.49

Pigment Blue 25, C.I. 21 180 137
All other-- - 184 268 1,153 4.30
Green toners, total 4,905 4,131 13,116 3.18
Pigment Green 1, C.I. 42 040, PMA----ccccoaa- 6 29 4.83
Pigment Green 1, C.I. 42 040, PTA - 12 9 57 6.33
Pigment Green 2, C.I. 42 040 and 49 005, PMA---------cea--- 76 69 312 4.52
Pigment Green 2, C.I. 42 040 and 49 005, PTA---------ccee-- 51 41 254 6.20
Pigment Green 4, C.I. 42 000, PMA - - 4 | 15 3.75
Pigment Green 4, C.I. 42 000, PTA ———— ——— 6 7 31 4.43
Pigment Green 7, C.I. 74 260 - 4,113 3,440 10,634 3.09
Pigment Green 8, C.I. 10 006 ——— 220 187 240 1.28
Pigment Green 36, C.I. 74 265 . 208 208 706 3.3¢9
All other 219 160 838" 5.24
Brown toners, total. 189 157 350 2.23
Pigment Brownr 3, C.I. 21 010, PMA 4 A 1% 3.5C
Pigment Brown 5, C.I. 15 800-- 149 127 196 1.54
A1l other - 36 26 140 5.38
Black toners - 222 264 265 1.0C

LAKES

Total 4,500 4,203 3,967 .94

Yellow lakes - 174 oos cee ces

See footnotes at end of table.
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TABLE 11A. --Benzenoid pigments: U.S. production and sales, 1966--Continued

Sales
Pigment Production
. Unit
Quantity Value valuet
LAKES-~-Continued
1,000 1,000 1,000 Per
Red lakes: pounds pounds dollars pound
Pigment Red 60, C.I. 16 105 264 247 435 $1.76
Pigment Red 83, C.I. 58 000 95 89 270 3.03
(Acid Red 26), C.I. 16 150mm====mmmmommmmmmmmo—oomomom oo 605 596 275 46
Violet lakes, total------==-=---==c==c-mm-oomomonoo 197 146 305 2.09
Pigment Violet 5, C.I. 58 055-----=-m=msmmmmoocommmmmoooooo 184 132 289 2.19
1] OthEr=m-mm=mmmmmmmmmmmmm e mmm oo mmmmmm oo 13 14 16 1.14
Blue lakes: Pigment Blue 24, C.I. 42 090--------o-m-oomo-omm 1,958 1,868 .95
Black lakes: (Natural Black 3), C.I. 75 291l-----=--ommm=mmmn .63 77 73 .95
211 other lakes2--mm-me-mmemmm=mmmmmom o mom o mm o m—moomommooe 3,102 1,090 741 .68

1 Calculated from rounded figures.
2 Tncludes all brown, green, and orange lakes, nall other" blue, "all other" red, and "all other" black lakes,
production of Pigment Blue 24 and sales of yellow lakes.

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

The abbreviations PMA and PTA stand for phosphomolybdic and phosphotungstic (including phosphotungstomolybdic)
acids, respectively.

TABLE 12. -- U.S sales of selected dry full-strength colors, dry extended colovs, dry dispersions, agueous
dispersions, and flushed colors, 1966

. Sales
Selected pigments by commercial forms

Unit

Quantity* Value value?

1,000 1,000 Per

pounds dollars pound
Pigment Yellow 12, C.I. 21 090, total------==--===-===cm--ooooo-ooooosoos 2,378 5,344 $2.25
Dry full-strength tomer---------=--------c=m=--omooo-oomooosmosmmooos 700 1,460 2.09

Dry extended toner, dry dispersions, aqueous dispersions® and flushed
COLOT  mmmmmm e memcmmmmmmmmmem—mmm e mmmmmm oS eseeemmeeoao—sos 1,678 3,884 2.31
Pigment Yellow 13, C.I. 21 100; Pigment Yellow 14, C.I. 21 095; Pigment

Yellow 17, C.I. 21 105; and other benzidine yellows, total. 1,775 5,260 2.96
Dry full-strength toner----------=---=---=-=-m-=-oo-eoocooo-o- 1,230 3,735 3.04
Dry extended toner and dry dispersions"' 40 104 2.60
Aqueous dispersions3---------cccemmmommmomooooo- 315 851 2.70
Flushed COLOr==--=--=mmm=== - —se—--cs—-oo-o-o-soooo 190 570 3.00
Pigment Red 3, C.I. 12 120, total--=-=-=-cooommmmmmsooooooooooooaoooooe 1,530 2,378 1.55
Dry full-strength toner and dry extended toner®-------=-=z----c---o--- 977 1,%273 1.51
Aqueous dispersions’-----=-=----=s-m-emmmmmoesoooomoooecooooomomooos 91 105 1.15
Flushed COlOT=-==-==emmmmmmemom e m o e — oo ooooosssoss—-ommooooe 462 800 1.73
Pigment Red 48, C.I. 15 865, total---------------c-oooooom- 2,443 4,500 1.84
Dry full-strength toner--------------------- 2,256 4,122 1.83
Dry extended toner and dry dispex‘sions4 85 178 2.09
Aqueous dispersions’------------mmcmcoeoooo- 32 75 2.34
Flushed COlOr~=-====mm==o===m=memm——-——o—coe————oo—oooo 70 125 1.80
Pigment Red 49, C.I. 15 630, barium toner, total 3,415 3,427 1.00
Dry full-strength toner----------------c--==-=-=-=-- 2,535 2,467 .97
Dry extended toner- and aqueous dispersions® #------- 11 13 1.18
Flushed COlOT==-==--======m-c-c-mec e m—mem——co—c-oco-so—eseco-ooooe 869 947 1.09
Pigment Red 49, C.I. 15 630, calcium toner, total 1,419 1,567 1.10.
Dry full-strength toner and dry dispersions®--- 1,153 1,165 1.01
Aqueous dispersions® and flushed color®-----------ez-ommmm-- 266 398 1.50

See footnotes at end of table.




30 SYNTHETIC ORGANIC CHEMICALS, 1966

TABLE 12.--U.S. sales of selected dry full-strength colors, dry extended colors, dry dispersions, aqueous
dispevsions, and flushed colors, 1966--Continued

Sales
Selected pigments by commercial forms

Unit

Quantity® Value Value?

1,000 1,000 Per

pounds dollars pound
Pigment Red 49, C.I. 15 630, sodium tOREeT*=-==-c-coocmomooomomaomoono o 267 287 $1.07
Pigment Red 53, C.I. 15 585, barium toner, total-------cc-cecmmamaaaaao 1,729 2,260 1.31
Dry full-strength toner, dry extended toner, and dry dispersions“----- 1,043 1,340 1.28
Aqueous dispersions® and flushed cOlOT*-----comommocmmooomooo o 686 920 1.34
Pigment Red 90, C.I. 45 380, tOt@lem==-m-m=mommomm oo cmco e ccccemeee 812 1,605 1.98
Dry full-strength toner and dry extended tomer#--c----ecocoaoomaaooao 43 89 2.07
Dry dispersions and flushed COLOT™ === wmemom oo oomo oo icmaoooo 769 1,516 1.97
‘Pigment Violet 3, C.I. 42 535, fugitive, tOtal--c-co-eoomomccammmoooooo 560 815 1.46
Dry full-strength toner and dry extended toner®-------eeeoooooooiooooo 317 %75 1.50
Flushed €0lOr===-cmsemmmeo oo e e mmemmmssooooem—oeoo 243 340 1.40
Pigment Violet 3, C.I. 42 535, permanent (PMA and PTA), total----------- 394 1,238 3.14
Dry full-strength toner------c-cceomcm oo e 250 781 3.12
Dry extended toner, dry dispersions and agueous dispersions?® %-------- 43 173 4.02
Flushed COlor---=-commmm oo oo e o e e e - 101 284 2.81
Pigment Blue 15, C.I. 74 160, alpha form, tot@lee----ceomccoacmmamaoo 4,130 11,489 2.78
Dry full-strength toner--=------e-cccmmo oo ee 1,759 4,429 2.52
Dry extended tONEI'====- oo mo oo oo o e e 860 2,839 3.30
Dry dispersionsSe---=mcecmmm oo oo e e e 108 397 3.68
Aqueous dispersions3---------- B 1,163 2,921 2.51
Flushed COlOor==-c-om o mm oo e e e e e e e e e e e e e 240 903 3.76
Pigment Blue 15, C.I. 74 160, beta form, total-------ccmccmmcmcmcanaaaa 2,369 7,166 3.02
Dry full-strength toner=me-ee-emccom e m oo e . 1,078 3,391 3.15
Dry extended toner, dry dispersions and aqueous dispersions® 4-------- 814 2,357 2.90
Flushed COLlOr-=-===--=coomm oo oo m e - 477 1,418 2.97
Pigment Blue 19, C.I. 42 750, tOb&Lo-comcmmommmcooocccmcccooaaoaoos - 2,637 6,196 2.35
Dry full-strength toner and dry extended toner#-------ceeoeaocmamaooo 248 605 2.4
Aqueous dispersions® and flushed color®----- mmmmmm—m—————— 2,389 5,591 2.34
Pigment Blue 24, C.I. 42 090%-=mmmmmmm oo oo oo ccmee 1,958 2,291 1.17
Pigment Green 7, C.I. 74, 260, tot@le-=-—cccctmcooom oo 3,440 10,854 3.16
Dry full-strength toner--------coecmmmm e 1,607 5,155 3.21
Dry extended toner-------e-------- - -— - 342 1,281 3.75
Dry dispersions-----ccomccocmmommmm e e 127 544, 4.28
Aqueous dispersions3-- e _— B 1,190 3,331 2.80
Flushed cOlOr-------mmc-ommmmmmmcm o mmmeeee e mmee e 174 543 3.12

L 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 Includes presscake.

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

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

The abbreviations PMA and PTA stand for phosphomolybdic and phosphotungstic (including phosphotungstomolybdic)
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 a technical grade product. They
include antibiotics and other anti-infective agents, antihistamines, autonomic drugs, cardio-
vascular agents, central nervous system depressants and stimulants, hormones and synthetic
substitutes, vitamins, and other therapeutic agents for human or veterinary use and for animal
feed supplements. Statistics on production and sales of medicinal chemicals grouped by pharma-
cological class are given in table 13A%,

The statistics shown are for bulk chemicals only; finished pharmaceutical preparations and
products put up in pills, capsules, tablets, or other measured doses are excluded.’ The dif-
ference between production and sales reflects inventory changes, processing losses, and cap-
tive consumption of medicinal chemicals processed into ethical and proprietary pharmaceutical
products by the primary manufacturer. In some instances, the difference may also include
quantities of medicinal grade products used as intermediates, e.g., penicillin G salts used as
intermediates in the manufacture of the semi-synthetic penicillins. All quantities are given in
terms of 100-percent content of the pure bulk drug.

Sales of antibiotics in 1965 and 1966 cannot be compared with those for earlier years
because the reporting instructions were changed in 1965 to exclude sales of antibiotics in mix-
tures, formulations, capsules, pills, tablets, etc. For the years prior to 1965, sales data for
antibiotics represented all sales by the primary producers, including finished pharmaceutical
preparations.

Total U.S. production of bulk medicinal chemicals in 1966 amounted to 185 million pounds,
or 16.3 percent more than the 160 million pounds produced in 1965, and 28.7 percent more than
the 144 million pounds produced in 1964. Total sales of bulk medicinal chemicals in 1966
amounted to 136 million pounds, valued at $398 million, compared with sales in 1965 or 129
million pounds, valued at $362 million. Sales in 1966 were thus 5.7 percent greater than in
1965, in terms of quantity, and 10,0 percent greater, in terms of value.

Production of the more important groups of medicinal chemicals in 1966 was as follows:
Antibiotics, 9.7 million pounds (29.5 percent larger than in 1965), of which 5.4 million pounds
was for medicinal use and 4.2 million pounds was for other uses; anti-infective agents other
than antibiotics, 33.5 million pounds (22.0 percent larger than in 1965); central depressants
and stimulants, 48.3 million pounds (12.9 percent larger); and vitamins, 17. 6 million pounds
(7.9 percent larger). Production of some of the more important individual products listed in
the table was as follows: Choline chloride, 36.2 million pounds (16.2 percent larger than in
1965); aspirin, 34.1 million pounds (17. 3 percent larger); methionine and its hydroxy analogue,
13.9 million pounds (33.7 percent larger); salicylic acid, 11.4 million pounds (15.5 percent
larger); piperazine base and salts, 8.7 million pounds (33. 3 percent larger); ascorbic acid,
7.6 million pounds (4.2 percent larger); anti-infective sulfonamides, 5.4 million pounds (15.3
percent larger); penicillins, 1,676 trillion units (24.8 percent larger); tetracyclines, 1.7
million kilograms (44. 2 percent larger); vitamin A, 944 trillion units (57.7 percent larger);
and vitamin E, 277 billion units.

% See also table 13B, pt. I, which lists these products and identifies the manufacturers, and table 23 in the appendix, which shows
imports of benzenoid medicinal chemicals and pharmaceuticals during the years 1965-66.

5 Complementary statistics on the dollar value of manufacturers’ shipments of finished pharmaceutical preparations, except biologicals,
are published annually by the U.S. Department of Commerce, Bureau of the Census, in Current Industrial Reports,- Series MA-M28G. Many
pharmaceutical manufacturers who report to the Bureau of the Census are excluded from the Tariff Commission report because they are not
primary producers of medicinal chemicals, that is, they do not themselves produce the bulk drugs which go into their pharmaceutical prod-
ucts but purchase their drug requirements from domestic or foreign producers.
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TABLE 13A. --Medicinal chemicals: U.S, production and sales, 1966

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

Sales?
Chemical Production®
Unit
Quantity Value value?
1,000 1,000 1,000 Per
pounds pounds . dollars pound
Grand total. 185,469 136,463 398,408 $2.92
Acyclic €9,305 59,621 41,762 .70
Benzenoid? 97,891 63,666 269,815 4.24
Cyclic nonbenzenoid® ——— 18,273 13,176 86,831 6.59
Antibiotics, total® 9,652 4,788 99,263 20.73
For medicinal use, total: 5,445 2,410 62,388 25.89
Antifungal and antitubercular antibioticg-------mecoeao- 947 729 10,233 14.04
Bacitracin 12 8 913 114.12
Penicillins, total 2,092 878 16,078 18.31
Penicillin G, potassium 813 vee cee ves
Penicillin G, procaine 754 458 4,024 8.79
All other 525 420 12,054 28.70
Other antibiotics for medicinal use: 2,3% 795 35,164 44.23
For other uses, total 4,207 2,378 36,875 15.51
Bacitracin: 179 168 3,316 19.74
Penicillin G salts® 868 756 5,688 7.52
All other: 3,160 1,454 27,871 19.17
Anticoagulants, total 10 6 977 162.83
Sodium heparin 2 1 840 7 603.45
All other: 8 5 137 27.40
Antihistemines, total--------ccmmmmommc el 399 230 5,402 23.49
Antinauseants---- -— - 52 cen cee P
Chlorpheniramine maleate---------- 41 12 235 19.58
Pheniramine maleate- - 18 15 298 19.87
All other -—- -—- 288 203 4,869 23.99
Anti-infective agents, total-- ———- 33,532 21,685 82,973 3.83
Arsenic, bismuth, and mercury compounds 4,230 cee oo e
Ceprylates and undecylenates------ - 523 470 565 1.20
p-Hydroxybenzoic acid esters, total. 610 585 1,141 1.95
Methylparaben-- - 397 379 718 1.89
A1l other - 213 206 423 2.05
5-Nitrofurane, -imidazole, and -thiazole derivatives----- 602 tee cee “ee
Phenolic antiseptics and disinfectants 334 285 493 1.73
Piperazine base and salts, total 8,681 6,098 4,855 .80
Piperazine - 4,033 1,228 1,408 1.15
A1l other -- 4,648 4,870 3,447 .71
Quinoline derivatives, total-- 934 cee cee oo
Diiodohydroxyquin 28 13 49 3.77
Oxyquinoline benzoate ces 4 15 3.75
Oxyquinoline sulfate - 7 13 46 3.54
A1l other---- 899 cee .ee ves
Sulfonamides 5,450 1,530 6,712 4.39
Groups listed above for which separate sales data may not
be ShOWN-===m==mmcmmmcm e ccc e eemnee e oee 2,762 10,701 3.87
Other anti-infective agents, total 12,168 9,925 58,396 5.88
Anthelmintic, antifungal, antiprotozoan, and antiviral
agents - 8,677 8,309 55,428 6.67
Urinary antiseptics - 722 673 1,189 1.77
All other 2,769 943 1,779 1.89
Antineoplastic agents and local anesthetics, total------e-- 824 684 1,652 2.42
Lidocaine - ves 4 125 31.25
All other: -- 824 680 1,527 2.25

See footnotes at end of table.




MEDICINAL CHEMICALS 33
TABLE 13A. --Medicinal chemicals: U.S. proauction and sales, 1966 --Continued
Seles®
Chemical Production® Unit
Quantity Value value?
1,000 1,000 1,000 Per
pounds pounds dollare pound
Autonomic drugs, total------==----==s-=sscoso-soooccoosomsos 608 407 7,813 $19.20
Parasympatholytic (enticholinergic) agents:
Homatropine methylbromide 1 1 39 7 37.13
Quaternary ammonium compounds (except tropane
derivatives) —— 65 27 1,219 45.15
Sympathcmimetic (adrenergic) agents, total---------------- 481 348 4,632 13.31

Isoproterenol salts -—- 2 1 21 7 30.03

Phenylephrine- - .o 7 245 35.00

Phenylpropanolamine hydrochloride - 280 259 1,812 7.00

A1l other-- -- 199 81 2,554 31.53
Other autonomic drugs - 61 31 1,923 62.03

Cardiovascular agents, total- 891 473 14,460 30.57
Cardiac drugs-=---==-=-===== -- 31 5 35 7.00
Rauwolfia and veratrum alkaloids 1 (&) 274 7 568.63
Other cardiovascular agents 859 468 14,151 30.24

Central depressants and stimulants, total 48,330 32,726 57,891 1.77
Amphetamines, total- - 67 65 545 8.38

Dextrosmphetamine sulfate 24 ves ces vee

Methemphetemine base and hydrochloride eee 28 261 9.32

A1l other---- 43 37 284 7.68
Anticonvulsants, hypnotics, and sedatives (except

barbiturates)§ - Ty .. ces ves
Antidepressants-- 63 e cee vee
Barbiturates, total: 977 463 1,973 4,26

Butebarbital, sodium---- 46 23 254 7.70

Phenobarbital, sodium 7 ces cos vee

A1l other: 924 430 1,719 4.00
Hydrocodone bitartrate- -— 1 1 295 7 278.25
Salicylates, total: 37,553 cee .o ces

Aspirin- 34,114 (*9 *9 *°)

A1l other 3,439
Skeletal muscle relaxants 136 110 643 5.85
Tranquilizers, total 1,583 1,314 5,813 4.42

Meprobamate 1,206 1,244 3,163 2.54

Phenothiazine derivatives ves 7 1,6%4 242.00

Other tranquilizers® 377 63 956 15.17
Other central depressents and stimulamte'’--------m--==-- 7,206 30,773 48,622 1.58

Dermatological agents, total: 12,833 9,902 4,463 45
Allantoin ——— 22 ces ees e
Bismuth subgallate 27 ces cee ces
Salicylic acid 11,400 8,388 3,19 .38
A1l other 1,384 1,51 1,269 .84

Expectorants and mucolytic agents, total 1,336 1,319 2,119 1.61
Guaiacol and its derivatives 924 913 1,568 1.72
A1l other-- 412 406 551 1.36

Gastrointestinal agents, total 52,002 48,835 20,049 41
Choleretics and hydrocholeretics 137 cee ces ees
Choline salts, total 36,537 35,225 5,845 .17

Choline chloride (all grades) — 36,198 34,955 5,546 .16

A1l other 339 270 299 1.11
Methionine and its hydroxy analogue 13,904 12,268 11,164 .91
Other gastrointestinal agents 1,424 1,342 3,040 2.27

Hormones and synthetic substitutes, total 1,503 369 19,747 53.51
Antithyroid agents. 6 coe cee ees
Estrogens: eee 18 650 36.11
Prednisone 3 cee ces eee
Synthetic hypoglycemic agents 1,298 313 916 2.93
Other hormones and synthetic substitutes: 196 38 18,181 478 .45

See footnotes at end of table.
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TABLE 13A. -- Medicinal chemicals: U,S. production and sales, 1966--Continued

Sales®
Chemical Production? Tait
Quantity Value value?
1,000 1,000 1,000 Per
pounds pounds dollars pound
Renal-acting and edema-reducing agents, total---------=-ca-- 1,283 176 2,932 $16.66
Mercurial diuretics-----c-cmcccmm e 9 1 %46 7 49.18
Theobromine and theophylline derivatives, total----------- 111 96 277 2.89
Aminophylline--- - ——— 37 eee 0ee oo
All other----=---ceccccccmecaanna" T4 96 277 2.89
Other renal-acting and edema-reducing agents----------==-- 1,163 79 2,609 33.03
Therapeutic nutrients, total 4,245 2,507 2,807 1.12
Amino acids and salts, total---- 1,489 1,263 1,913 1.31
Glutamic acid - cee 59 91 1.54
Potassium glutamate —— 25 cee s cee
A1] OtheT=mmmmmmmm-ec;;—————c—mem— oo mmememmmmemmmemee 1,464 1,404 1,822 1.30
Calcium gluconate cos 554 350 .63
Other therapeutic nutrients - 2,756 490 544 . 1.11
Vitamins, total: 17,582 12,042 70,752 5.88
Vitamin A alcchol and esters, totall? 1,016 756 18,817 24.89
Vitemin A palmitate (feed grade) 640 560 11,344 20.26
M1 other 376 196 7,473 38.13
Vitamin B-complex, total 6,276 4,918 28,584 | 5.81
Cyanocobelamin (except U.S.P. crystalline)2e-eeoeeeeeae 2 . ves ooe
Niacin (all grades) 2,206 1,787 2,106 1.18
Niacinamide -—-- 1,046 952 1,854 1.95
Pantothenic acid and derivatives, total-------ccccaacaa- 1,523 940 3,251 3.46
Calcium pantothenate (racemic) (feed grade)------=---- 1,135 607 1,765 2.91
A1 other 388 333 1,486 446
Riboflavin (all grades) _—— 705 590 6,176 10.47
Other B-complex vitamins 79 649 15,197 23.42
Vitemin C, total 9,600 5,872 12,201 2.08
Ascorbic acid-==--cermcmmec e e e 7,581 4,543 9,163 2.02
All other - 2,019 1,329 3,038 2.29
Vitamin B2 cemmcmccmemmee e 507 406 7,908 19.48
Vitamin K 156 72 981 13.62
Other vitamins 27 18 2,261 125.61
Miscellaneous medicinal chemicals'?- 439 3% 5,108 16.27

1 The data on production and sales are for bulk medicinal chemicals only; they ezclude finished preparations and

gosaggiform products which are manufactured from bulk chemicals. All quantities are given in terms of 100% active
redient.
ng Calculated from rounded figures except as noted.

3 The term "benzenoid, " as used in this report, describes any cyclic medicinal chemical whose molecule contains
either a six-membered carbocyclic ring with conjugated double bonds (e.g., the benzene ring or the quinone ring) or
e six-membered heterocyclic ring with 1 or 2 hetero atoms and conjugated double bonds, except the pyrimidine ring
(e.g., the pyridine ring or the pyrazine ring).

Includes antiblotics of unknown structure.

5 With the exception of bacitracin, the penicillins, and a few other antibiotics which were reported in terms of
U.S.P. units, all quantities for antibiotics were reported as grams of antibiotic base. (Thus production of 480,900
grams of tetracycline hydrochloride, for example, would have been reported as 444,430 grame of tetracycline base.)
For inclusion in the main statistical table all quantities were converted from grams of antibiotic base to pounds of
antibiotic base (453.6 grams = 1 pound) or from U.S.P. units to pounds (22.7 million units of bacitracin, 458 mil-
lion units of procaine penicillin G, 723 million units of potassium penicillin G, ete. = 1 pound ). The following
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tabulation shows statistics for all individually publishable antibiotics in terms of kilograms of antibiotic base

(Kg.) or billions of U.S.P. units (BU):

s Sales
Antibiotic tmi Of | Production
quantity Quantity Value Unit value
1,000
dollars
Bacitracin, total ~-=-BU-=~-= 4,331 3,986 4,229 $1,060.96
For medicinal use ~===BU-u=ma 267 181 913 5,044.20
For other uses ~==-BU~=--- 4,064 3,805 3,316 871.48
Neamycin, for all uses -==-Kg-~--- 88,801 48,136 2,928 60.83
Penicillins, total -===BU-="-- 1,676,281 853,571 21,766 25.50
For medicinal use, total-----====e---- -—==BU-===- 1,278,564 507,328 16,078 31.69
Penicillin G, potassium---=-===-==-- --=-BU--===~ 587,543 ces ces cee
Penicillin G, procaine------==e-e--- -==-BU-=-=- 345,171 209,670 4,024 19.19
A1l other: ~===BU-=e== 345,850 297,658 12,054 40.50
For other uses: Penicillin G salts--- | ~===BU----- 397,717 346,243 5,688 16.43
Streptomycin, for all uSeS===-=========- ~----Kg---=-~ 360,317 e cee cee
Tetracyclines, for all usef--=-==-=====- ----Kg--uma 1,668,078 667,486 37,617 56.36

6 Chiefly procaine penicillin G.

7 Calculatéd from full figures.

8 Sales of rauwolfia and veratrum alkaloids amounted to 482 pounds.

9 Includes 2 or more of the following 6 drugs which are subject to Federal control under the Drug Abuse
Control Act: Chlordiazepoxide hydrochloride, diazepem, ethchlorvynol, ethinamate, glutethimide, and methylprylon.
U.S. production of these 6 drugs amounted to 508 thousand pounds in 1966.

10 Sales data for 1965 and earlier years included some sales of aspirin tablets which were inadvertently reported
as bulk sales. Statistics for sales of bulk aspirin (excluding tablets) in 1966 cannot be published without dis-
closing the operations of individual producers.

11 Tpeludes sales of anticonvulsants, hypnotics, and sedatives (except barbiturates), of antidepressants, and of
salicylates.

12 p1)1 quantities for vitemins A, Bz, Dp, D3, and E were reported in terms of grams or units, but were converted
to pounds for inclusion in the main statistical teble (1.317 billion units of vitamin A acetate, 0.824 billion unite
of vitamin A palmitate, 453.6 grams of vitamin B;,, 18.14 billion units of vitamins D, and D3, 617,000 units of
d-alpha tocopheryl acetate, 454,000 units of dl-alpha tocopheryl acetate, etc. = 1 pound). The following tabulation
shows statistics for these vitamins, except for the D vitamins, which were not separately publishable, in terms of
kilograms (Kg.), millions of international units (MU), or billioms of U.S.P. units (BU):

Sales
Vitemin gﬁ:if Production
q o4 Quantity Value. Unit value
1,000
dollars
Cyanocobalamin (Vitamin B;,) (except
U.S.P. crystalline)---ee-eececommccmnmao [ - S— 762
Vitamin A alcchol and esters, total------ ~=a-BU-—--- 943,652 655,512 18,817 $28. 7
Vitemin A palmitate (feed grade) ----BU- 527,584 461,755 11,344 24.5
A1l other ----BU- 416,068 193,757 7,473 38.5'
Vitamin E ———-MU- 276,863 233,830 7,908 33.8;

13 Tncludes diagnostic agents, hematological agents (except anticoagulants), smooth-muscle relaxants,
cellaneous unclassified medicinal chemicals.

and mis-
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Flavor and Perfume Materials

Flavor and perfume materials are organic chemicals used in the manufacture of foods, bev-
erages, cosmetics, and soaps. Aromatic organic chemicals are utilized to neutralize or to mask
unpleasant odors in industrial processes and products as well as in consumer products. Most of
them have desirable flavors or odors, and some have the ability to enhance natural flavors when
added to certain foods. This report includes data on materials derived from natural products by
actual chemical processes and from coal tar. These materials are grouped as either cyclic or
acyclic materials, according to their chemical structures. Cyclic materials are further classi-
fied as (1) benzenoid and naphthalenoid, and (2) terpenoid, heterocyclic, and alicyclic. Not in-
cluded are 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 plant and animal
sources. Statistics on production and sales of flavor and perfume materials in 1966 are given in
table 14A.°

Total domestic production of flavor and perfume materials covered in this report in 1966
amounted to 110. 7 million pounds, or 11.5 percent more than the 99. 2 million pounds produced in
1965, Sales of these materials in 1966 amounted to 98. 3 million pounds, valued at $92.6 million,
in 1966.

Production of cyclic flavor and perfume materials in 1966 amounted to 61.4 million pounds- -
15.4 percent more than the 53.2 million pounds produced in 1965, Sales of cyclic flavor and per-
fume materials in 1966 were 49.6 million pounds, valued at $60. 9 million, compared with 44,6
million pounds, valued at $56.8 million, in 1965, The individual chemical in the cyclic group
that was produced in the greatest volume in 1966, supplanting methyl salicylate which was the
leader for some years, was benzyl alcohol (5.1 million pounds). In 1966, production of synthetic
sweeteners, as a group, amounted to 17. 3 million pounds, an increase of 35 percent over the
output of 12. 8 million pounds in 1965. The average unit value of sales of all synthetic sweeteners
in 1966 was $0. 68 per pound, compared with $0. 89 per pound in 1965. Reflecting this lower unit
value, total value of sales for synthetic sweeteners was $8. 3 million in 1966, compared with
$9.0 million in 1965.

The output of acyclic flavor and perfume materials in 1966 amounted to 49. 3 million pounds,
7.1 percent more than the 46.0 million pounds produced in 1965, Monosodium glutamate was by
far the most important of the acyclic chemicals, and the individual flavor and perfume chemical
produced in the greatest volume; output of this flavor-enhancing chemical totaled 45. 7 million
pounds in 1966, compared with 43.1 million pounds in 1965. Sales of acyclic flavor and perfume
materials in 1966 amounted to 48,7 million pounds, valued at $31.7 million, compared with 43,1
million pounds, valued at $28,2 million, in 1965,

TABLE 14A. -- Flavor and perfume matevials : U.S. production and sales, 1966

[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 all flavor and perfume materials for which
data on production or sales were reported and identifies the manufacturer of each]

Sales
Material Production Unit
Quantity Value valuel
1,000 1,000 1,000 Per
pounds pounds dollars pound
Grand tot@l--=---mmemem e 110,670 98,314 92,634 $0.94
FLAVOR AND PERFUME MATERIALS, CYCLIC
Total- - I 61,406 49,597 60,915 1.23
Benzenoid and Naphthalenoid
S S 26,972 24,052 27,030 1.12
4-Allyl-2-methoxyphenol (Eugenol)-----=-==-cuoooomoo ______ 336 304 526 1.73
Anethole (p-Propenylanisole)=----=--=-=moeccooomooo________ 1,983 1,907 1,230 .65
p-Anisaldehyde (p-Methoxybenzaldehyde)-=----=-ceooeoeacoooo 1,022 979 1,367 1.40
Benzophenone?--- - ——ocooooooL_______._ 182 124 128 1.03
Benzyl acetate------- 1,122 1,041 453 .43
Benzyl alcohol?------ 5,110 4,595 1,758 .38
Benzyl butyrate------------- 9 6 8 1.36
Benzyl cinnamate 4 5 19 3.9
Benzyl ether------=---eommmomoo_ 122 102 19 .19
Benzyl phenylacetate (Benzyl o-toluate)--------oooooo_____ v 2 6 2.52
Benzyl propionate--------o o _____ cee 12 13 1.05

See footnotes at end of table.

6See also table 14B, pt. II, which lists these products and identifies the manufacturers, and table 23 in the appendix, whicn shows im
ports of benzenoid flavor and perfume materials during the years 1965-66.
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TABLE 14A. --Flavor and perfume materials : U.S. production and sales, 1966--Continued

Sales
Material Production Quantity Value vgfl.ltl.lzl
FLAVOR AND PERFUME MATERIALS, CYCLIC--Continued ]

Benzenoid and Naphthalenoid--Continued 1,000 1,000 1,000 Per

pounds pounds dollars pound
Benzyl salicylate---- - 304 270 335 $1.24
Cinnamaldehyde---~-=-=--c=zcoc-anx 1,319 1,207 852 .71
Cinnamyl acetate---- 15 3 8 2.53
Cinnamyl alcohOl--=---=--=-==-===c=-=—ccmmo-ooooocoooooo—o-—o- 215 175 241 1.37

2-Ethoxynaphthalene--~=-====----- B e L L L 19 ces vee e
Isobutyl phenylacetate (Isobutyla ~-toluate)-=--=mmmmmmceeue 27 25 22 .88
Isobutyl salicylate-- - 85 51 b4 .87
Isopentyl salicylate (Isoamyl salicylate)-----=------------- 538 502 340 .68
4 -Methoxyacetophenone 20 17 40 2.36
2-Methoxy-4-propenylphenol (Isoeugenol) %2 128 351 2.73
p-Methylanisole (p-Cresyl methyl ether) . 13 13 .99
Methyl anthranilate------ -—- ces 180 340 1.89
a-Methyleinnamaldehyde-- -- 16 12 26 2.08

Methyl cinnemate: 76 cee vee res
Methyl salicylate (Synthetic wintergreen oil)-------------- 3,994 4,001 1,874 47
o-Pentylcinnemaldehyde (a-Amylcinnamaldehyde)-----==---=-=== 436 485 606 1.25
Phenethyl isobutyrate--------- -- 12 10 21 2.11
Phenethyl phenylacetate (Phenethyl a -toluate)---------===== 37 24 66 2.76
Phenethyl propionate---------=--=m-m-ecococeocomoomosonoonao 2 1 3 2.77
3-Phenyl-1-propancl (Hydrocinnamic alcchol)-=======-=====-= 26 19 35 1.86
4-Propenylveratrole (Isoeugenyl methyl ether)-------------- . 11 40 3.64
p-Tolyl acetate (p-Cresyl acetate) 4 3 9 3.28
a-(Trichloromethyl)benzyl acetate (Rosetone)=--------===e-- 92 81 207 2.57
A1l other benzenoid and naphthalenoid materials------------ 9,703 7,757 16,030 2.07

Terpenoid, Heterocyclic, and Alicyclic
Total : — 34,434 25,545 33,885 1.33
Cedryl acetate: cos 151 368 2.43
Citral a (Geranial) 316 84 323 3.86
Citronellol: 653 544, 822 1.51
Citronellyl acetate 21 22 37 1.67
Citronellyl format 32 17 34 2.03
Coumarin---- 1,031 1,192 2,377 1.99
Essential oils, chemically modified 254 246 707 2.88
Geraniol 1,117 887 1,159 1.31
Geranyl acetate 91 91 156 1.72
Geranyl formate 14 11 24 2.20
Hydroxycitronellal 513 514 1,973 3.84
Hydroxycitronellal, dimethyl acetal: 15 9 54 6.33
Ionor - 340 305 998 3.28
Isobornyl acetate 978 997 378 .38
Menthol, synthetic, tech. & U.S.P 574, 551 2,151 3.91
Menthone: 32 21 75 3.60
Methylionones 520 3 1,681 4.46
Nerol. 10 6 34 5.90
Piperonal (Heliotropin) 253 263 568 2.16
Rhodinol- 11 8 221 27.11
Sweeteners, synthetic 17,346 12,181 8,317 .68
Terpineols 3,543 ‘3,546 1,132 .32
a-Terpinyl acetate - - 473 433 269 .62
Vetivenyl acetate 30 25 457 18.39
A1l other terpenoid, heterocyclic and alicyclic materials-- 6,267 3,064 9,570 3.12
FLAVOR AND PERFUME MATERIALS, ACYCLIC

Total 49,264 48,717 31,719 .65
Allyl hexanoate (Allyl caproate) 9 9 23 2.69
Ethyl butyrat 355 328 221 .68

Ethyl heptanocate (Ethyl enanthate) 9 vee .. e
Glutamic acid, monosodium salt (Moncsodium glutemate)------ 45,727 45,397 28,662 .63
4-~Hydroxyundecanoic acid, ¥-lactone (Y-Undecalactone)------ 11 9 45 5.00
Isopentyl butyrate (Isoamyl butyrate) 80 58 47 .81
All other acyclic materials 3,073 2,916 2,721 .93

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 and polymerization products of organic chem-
icals, containing necessary plasticizers, fillers, extenders, stabilizers, and coloring agents. At
some stage in their manufacture they exist in such physical condition that they can be shaped or

otherwise processed by the application of heat and pressure. Some types of plastics materials
may be molded, cast, or extruded into semifinished or finished forms. Other types are used as
adhesives, for the treatment of textiles and paper, and for protective coatings. (Statistics on
U.S. production and sales of synthetic plastics and resin materials for 1966 are given in table
15A 7). In general, the statistics follow the outline of the Tariff Commission's monthly report on
the production and sales of synthetic plastics and resin materials (S.0.C. Series P-66), How-
ever, the data given include some companies which are not covered in the monthly reports, and

TABLE 15A.--Plastics and vesin matevials: U.S, production and sales, by chemical classes
and uses, 1966

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

Table 15B in pt. III lists all plastics and resin materials for which d

and identifies the manufacturer of each]

published or where no data were reported.)
ata on production or sales were reported

Sales
Kind and use Production it 1 Uit
Quantity Value valuet
1,000 1,000
pounds, pounds, 1,000 Per
dry basis? dry basis? dollars pound
Grand total 13,584,872 11,471,638 2,740,081 $0.24
Plastics and resin materials, benzenoid 5,066,571 4,254,211 988, 001 .23
Plastics and resin materials, nonbenzenoid-----e-emeemeeeeoo 8,518,301 7,217,427 1,752,080 2
THERMOSETTING RESINS
Total 3,647,341 2,913,716 756,632 .26
Alxyd resins, total 666,063 350,845 90,053 .26

Domestic:

Phthalic anhydride typ 584,543 285,692 73,308 .26
Polybasic acid type 81,520 60, 202 15,472 .26
Sales for export e 4,951 1,273 .26
Coumarone-indene and petroleum polymer resins, total------ 334,496 319,741 34,821 .11

Floor tile 70,283 70,076 “es ves

Rubber compounding 66, 547 65,613 ves vee

A1l other uses 197,666 158,272 eon e

Sales for export ves 25,780 cee e

Epoxy resins:

Unmodified, total 139,791 133,095 68,264 .51
Bonding and adhesives cee 15,144 ses cee
Protective coatings “es 54,358 e e
Reinforced plastics e 27,672 oo cee
A1l other uses cee 17,451 oo e
Sales for export e 18,470 vee ees

Modified 4,590 4,024 45451 1.11

Polyester resins,? total 470,046 406, 658 122,627 .30

Reinforced plastics:

Sheets, flat and corrugated e 39,344 cee .
All other e 253,772 oo cee

Surface coatings “es 6,547 cee e

All other uses cee 95,192 e .o

Sales for export. ces 11,803 ces e

See footnotes at end of table.

" See also table 15B, pt. OI which lists these products by chemical type and by end uses, and identifies the manufacturers.
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TABLE 15A,--Plastics and vesin matevials: U.S. production and sales, by chemical classes

and uses, 1966--Continued

Sales
Kind and use Production Unit
Quantity Value valuet
1,000 1,000
pounds, pounds,
THERMOSETTING RESINS--Continued dry dry 1,000 Per
basis?® basis? dollars pound
Phenolic and other tar acid resins, total-ewmememeccccc—oe- 1,046,742 855,804 203,559 $0.24
Molding materials 307,481 278,278 e .
Bonding and adhesive resins for:
Laminating 143,114 86,972 ves “es
Coated and bonded abrasives 31,544 21,958 ces “es
Friction materials 43,955 38,097 ces e
Thermal insulation 128,061 62,054 cee e
Foundry or shell molding 76,854 72,671 ves ces
Plywood 156,028 146,138 oo cee
Fibrous and granulated wood 42,866 36,121 eee ces
Protective coatings, unmodified and modified---~=---===== 34,291 26,760 cee e
A1l other uses 82,548 72,987 vee ces
Sales for export 13,768
Polyurethane and diisocyanate resins 71,514 48,528 28,809 .59
Rosin modifications, total 130,796 129,909 27,825 .21
Rosin and rosin esters, unmodified (ester gums)---=----- 56,117 58,770 12,105 .21
All other - 74,679 71,139 15,720 .22
Silicone resins 9,029 8,956 © 17,023 1.90
Urea and melamine resins, total 718,322 611,072 144,111 2%
Textile treating and coating resins 81,221 73,612 oo eee
Paper treating and coating resins 64,822 48,624 voo cee
Bonding and adhesive resins for:
Laminating 59,851 38,777 ces ves
Plywood---- 142,490 121,936 cee .ee
Fibrous and granulated wood 159,545 147,482 cer .o
Protective coatings 63,575 38,562 I P
A1l other uses (including molding) 146,818 125,611 e ces
Sales for export cee 16,468 ves cee
A1l other thermosetting resins 55,952 45,084 15,089 .59
THERMOPLASTIC RESINS
Total 9,937,531 8,557,922 1,983,449 23
Cellulose plastics materials, total 186,707 183,462 122,513 .67
Sheets, continuous:
Under 0.003 gage 21,335 22,442
0.003 gage and over: 48,734 49,584 v .
All other sheets, rods, and tubes 5,827 6,432 e vee
Molding and extrusion materials 110,811 105, 004 oo ces
Polyamide resins, total. 92,618 82,133 72,604 .88
Nylon type 70,300 61,823 59,521 .96
Non-nylon type 22,318 20,310 13,083 .64
Polyolefin plastics materials:
Polyethylene, density 0.%40 and below:
Production and sales 5 2,647,615 2,320,740 401,090 .17
Used by reporting compenies in processing------ ——————— e 226,745 ces e
Sales and use, total 2,547,485
Injection molding e 323,464 oo cee
Blow molding 42,503 S eee
Film and sheet eee 1,100,493 see e
Extrusion coating on paper and other substrates~~--- sen 313,164 eee eee
Wire and cable - aee 275,768
All other extruded products, including pipe and
conduit 40,023 ces
All other domestic uses cee 188,490 e eee
Export sales eee 263, 580

See footnotes at end of table.
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TABLE 15A.--Plastics and rvesin matevials: U.S, production and sales, by chemical classes

and uses, 1966--Continued

Sales

Kind and use Production ol

Quantity Value valuel
THERMOPLASTIC RESINS--Continued 1,000 1,000
pounds, pounds,

rolyolefin plastics materials--Continued dry dry 1,000 Per

Polyethylene, density over 0.940: basis? basis? dollars pound
Production and sales 6 910,343 830,640 145,967 $0.18

Used by reporting companies in processing-----------z= oo 60, 244 ces ves

Sales and use, total -— “es 890, 884 cee e
Injection molding-- cee 178,800 e ces
Blow molding — ee 346,864 cae e
Film and sheet. 45,423 es ves
Extrusion coating on paper and other substrateg----- cee 6,715 e cee
Wire and cable: ces 30,193 oo cos
Pipe and conduit oo 39,059 vee cee
Other extruded productg-=----- cee 22,384 eee PP
A1l other domestic uses cee 139,068 P e
Export sales “eo 82,378 ses e

Polypropylene:

Production and sales 553,533 372,475 84,211 .23

Used by reporting companies in processing---ee=c-e-ea- cos 172,009 coe eee

Sales and use, total. 544s, 484
Molding - 238,568
Extrusion . oo 232,373 oo cee
All other uses (including export)-----me--cccmcceaoa cee 73,543 ves ves

Styrene type plastics materials, total 2,384,519 2,172,345 430,19 .15
ABS and SAN resins”:

Production and sales 361,645 8 362,446 119,002 .33

Sales and use, total - oo 362,446 eee .o
Molding ceo 159,988 e ces
Extrusion - N 111,132 ces ces
All other domestic uses vee 50,380 cee “os
Export sales ces 40,946 cee cee

Styrene and styrene copolymer resins:

Production® and sales --- 2,022,874 1,809,899 311,192 .17

Used by reporting companies in processing----=--e-ee--- vee 245,676 e ces

Sales and use, total sas 2,055,575 cese cee
Molding 1,024,729 cos cos
Textile and paper treating and coating------ecaceee- cee 207,337 eee cen
Bmilsion paint cos 42,332 sea cee
Extrusion ces 245,022 cee e
All other domestic uses cee 446,047 cos ees
Export sales ces 90,108 ces cos

Vinyl resins (resin content):
Polyvinyl chloride and copolymers:

Production and sales, total 2,163,561 1,816,457 301,743 .17
Suspension homopolymers 1,224,286 . eee eee
Suspension copolymers- 657,768 ee o cee
Dispersions (paste) : 281, 507 vee cee ces

Used by reporting companies in processing------ceeaa-- eee 309,984 cee cee

Sales and use, total oo 2,126,441 cos oo
Calendering, except flooring e 438,882 ces cee
Flooring:

Calendered cee 296, 800 ces cee
Coated---- — ces 62,202 oes ves
Paper and textile uses:
Coating 117,217
Other 15,576 ces
Protective coatings and adhesives ces 54,418 cee cee
Wire and cable vas 225,967 .ne e
Extruded film and sheet-- cee 65,956 ces oo
Other extruded products P 281,558 e e
Sound records cae 114,396 .o
Injection and blow molding .o 64,608 ces e
Plastisol formulating and molding~---cecmcmcmccaaa P 91,953 ces e
All other domestic uses cee 227,676 ces cos
Export sales 69,232 cee ces

See footnotes at end of table.
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TABLE 15A,--Plastics and resin matevials: U.S. production and sales, by chemical classes
. and uses, 1966--Continued
Sales
Kind and use Production Unit
Quantity Value valuet
THERMOPLASTIC RESINS-=Continued 1,000 1,000
pounds, pounds,
Vinyl resins (resin content)--Continued dry dry 1,000 Per

Polyvinyl acetate: basis? basis? dollars pound

Production and sales, total---- 335,961 231,429 66,354 $0.29
latexeg-====-======== -— 238,442 .o o .

Resins - 97,519 cee e e

Used by reporting companies in processing--------=---- ces 73,992 eoe oo

Sales and use, total - - oo 305,421 oo e

BEmlsion paints ase 110,090 e oo

AMhesives----=m=mmmmmmo - - cos 105,444 PR P

Paper treating cee 25,702 eee o

Textile treating 0o 10,205 cee cee

A1l other domestic uses----- ———- aee 51,719 cee e

Export sales -—- ves 2,261 vee cee
Polyvinyl alcohol - -- 38,337 8 37,926 16,438 W43
Other vinyl resins 10 132,098 8 129,424 67,784 .52
A1l other thermoplastic resingttemecmc oo 492,239 380,891 274,551 .72

1 calculated from rounded figures.
2 For the purpose of this report, "dry basis" is defined as the totel weight of the material, including resim,
plasticizers, fillers, extenders, colors and stabilizers, and excluding water, solvents, and other liquid diluents.

3 The term "polyester resins” includes unsaturated alkyds copolymerized with a monomer such as styrene, and
polyallyl resins such as diallyl phthalate and allyl diglycol carbonate..

4 fncludes data for acetone-formaldehyde resins, styrene-alkyd polyesters, toluenesulfonamide resins, silicone

resins, and other thermosetting resins which were produced in small quantities. Also included are saturated poly-
esters for urethanes.

5 Represents production of polyethylene by the high pressure process and of ethylene copolymers.
6 Represents production of polyethylene by the low pressure process.

7 ABS resins are polymers of acrylonitrile, styrene, and butadiene. SAN resins are polymers of styrene and
acrylonitrile.

8 Data for intra-company consumption may not be shown separately, and are included with sales at an estimated
unit value.

9 Includes straight polystyrene, 848,429 thousand pounds; rubber modified polystyreme, 724,413 thousand pounds;
gtyrene-butadiene copolymers, 306,603 thousand pounds; and all other, 143,429 thousand pounds.
10 Includes data for polyvinyl butyral, polyvinyl formal, and polyvinylidene chloride.

11 Includes data for acrylic, fluorocarbon, polycarbonate, polyoxymethylene, polyterpene, and other thermo-
plastic resins.

also some adjusted figures supplied by the original reporting companies. Consequently, many of
the figures given in table 15A are revised from those shown in the Commission's monthly release
dated April 11, 1967, which contained year-end cumulative monthly totals for 1966. The end use
breakdowns used were developed with the advice of representatives of the plastics industry, and
the data reported are the producers' determination of the markets of their materials.

Total U.S. production of synthetic plastics and resin materials in 1966 amounted to 13, 585
million pounds, or 16,3 percent more than the 11, 685 million pounds reported for 1965. Sales in
1966 were 11,472 million pounds, valued at $2, 740 million. Production of benzenoid plastics and
resin materials in 1966 amounted to 5, 067 million pounds and that of nonbenzenoid materials to
8, 518 million pounds. These figures compare with the benzenoid production in 1965 of 4, 453 mil-
lion pounds, and nonbenzenoid production of 7,232 million pounds.

The 1966 output of all types of thermosetting resins totaled 3, 647 million pounds, compared
with 3,237 million pounds in 1965. In 1966 phenolic and other tar acid resins were produced in
the largest quantity in the thermosetting group, and exceeded one billion pounds for the first
time. Output of phenolic resins amounted to 1, 047 million pounds in 1966, compared with 922
million pounds in 1965. Production of urea and melamine resins in 1966 was 718 million pounds,
and that of alkyd resins was 666 million pounds. Other thermosetting resins produced in signif-
icant amounts in 1966 were polyester resins (470 million pounds); coumarone-indene resins (334
million pounds); epoxy resins (140 million pounds); and polyurethane resins (72 million pounds).

The total output of thermoplastic resins in 1966 amounted to 9, 938 million pounds, com-
pared with 8,448 million pounds in 1965. In 1966, as in previous years, polyethylene, polysty-
rene, and polyvinyl chloride were the resins produced in the largest volume. The output of high-
pressure polyethylene in 1966 was 2, 648 million pounds, which corresponds to the output of 2, 26!
million pounds of low-density polyethylene reported for 1965. Production of low-pressure poly-

ethylene in 1966 was 910 million pounds, corresponding to the 784 million pounds of high-density
polyethylene produced in 1965,
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The total production of styrene-type plastics materials in 1966 was 2,385 million pounds,
compared with 2,033 million pounds in 1965. These totals include the ABS and SAN types of
resins, for which data are shown for the first time for 1966. In 1966, output of ABS and SAN
resins combined amounted to 362 million pounds. Sales were 362 million pounds, valued at $119
million. Output of other styrene-type resins in 1966, including straight polystyrene, rubber-
modified polystyrene, styrene-butadiene copolymer and others, amounted to 2,023 million
pounds.

Polyvinyl chloride resin production in 1966 amounted to 2,164 million pounds, compared with
1,837 million pounds in 1965. Polyvinyl alcohol production in 1966 was 38.3 million pounds, and
that of other vinyl resins including polyvinyl butyral, polyvinyl formal, and polyvinylidene chlo-
ride amounted to 132 million pounds. All data on vinyl resins are reported on a resin content
basis.

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, blowing agents, and peptizers. Statistics on production and sales of rubber-proc-
essing chemicals in 1966 are given in table 16A,8

TABLE 16A. --Rubber-processing chemicals: U.S, production and sales, 1966

[ 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 16B 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 1,000 Per
pounds pounds dollars | pound
Grand total-- e e E e LT L e P 283,335 209,285 138,203 $0.66
RUBBER-PROCESSING CHEMICALS, CYCLIC

Totale------- . 241,248 182,790 123,581 .68
Accelerators, activators, and vulcanizing agents, total--- 79,518 58,358 34,946 .60
Aldehyde-amine reaction products--------ceoomeao oo 2,718 2,054 2,168 1.06
Dithiocarbamic acid derivatives-------w--a-. cen 144 269 1.87
Thiazole derivatives, total-------=-ceeeeaooo = 65,064 45,120 23,890 .53
N-Cyclohexyl-2-benzothiazolesulfenamide--- 6,563 4,396 2,738 .62
2,2/ -Dithiobis(benzothiazole)=-----coo--- 23,263 10,947 5,487 .50

2-Mercaptobenzothiazole 6,326 e e ces
All other-----ccmceeeaao 28,912 29,777 15,665 .53
All other accelerators-----==-====-oommmmmm_ 11,736 11,040 8,619 .78
Antioxidants, antiozonants, and stabilizers, total-------- 148,668 113,040 78,489 .69
Amino compounds, total----------------- 115,794 89,126 60,381 .68
Substituted p-phenylenediamines, total 49,495 37,220 32,790 .88

N, N’-Diphenyl-p-phenylenediamine 2,283 2,284 2,311 1.01

All other-------- - 47,212 34,936 30,479 .87
Octyldiphenylamine--=--=--momom oo mmo ol 2,752 2,408 1,298 .54
N-Phenyl-2-naphthylamine ———— 5,313 oo e cee
A1l other amino antioxidants, antiozonants, and

stabilizers-----c--ccmmcccmmmmceo - 58,234 49,498 26,293 .53

Phenolic and phosphite antioxidants and stabilizers,

L7517 R 32,874 23,914 18,108 .76
Polyphenolics (including bisphenols)- 6,555 6,535 8,563 1.31
Phenol, alkylated------=--ccecmoommom e 12,406 6,286 3,488 .55
All other phenolic and phosphite antioxidants and

stabilizers -— - 13,913 11,093 6,057 .55

Blowing agentsS------==-mmm-mmmmmcocemee o - 3,681 3,304 4,874 1.48
Peptizersmmmmcomom oo e e 5,172 4,913 3,160 .64
All other cyclic rubber-processing chemicals, total------- 4,209 3,175 2,112 .67
N-Nitrosodiphenylamine------------- 2,773 “ee e N
All other?ececmcccc;cccc e 1,436 ves e ee

See footnotes at end of table.

8See also table 16B, pt. 1II, which lists these products and identifies the manufacturer.
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TABLE 16A. --Rubbev-processing chemicals: U.S. production and sales, 1966 --Continued
Sales
Chemical Production
. Unit
antit; Value
o v - valuet
RUBBER-PROCESSING CHEMICALS, ACYCLIC 1,000 1,000 1,000 Per
pounds pounds dollars pound
Total 42,087 26,495 14,622 $0.55
Accelerators, activators, and vulcanizing agents, total--- 19,925 14,463 8,919 .62
Dithiocarbamic acid derivatives, total’----------ceoee-- 7,485 6,082 4,634 .76
Dibutyldithiocarbemic acid, zinc salt---------=-c-=e-m 1,741 1,419 1,367 .96
Diethyldithiocarbamic acid, zinc salt-----------c--=-- 1,513 1,115 653 .59
Dimethyldithiocarbamic acid, zinc salt----------====== 1,736 1,461 682 W47
A1l other 2,495 2,087 1,932 .93
Thiurems, t0tA1%---cmmcmoc oo e e e 11,99 8,116 3,975 .49
Bis(diethylthiocarbamoyl) disulfide aee 1,087 501 46
Bis(dimethylthiocarbamoyl) disulfide~--------secaceeae 6,731 5,335 2,258 42
Bis(dimethylthiocarbamoyl) sulfide 1,338 ces ves
A1l other: - 3,925 1,694 1,216 .72
A1l other accelerators, activators, and vulcanizing
agents- P e EL L e L P L e P 446 265 310 1.17
Dodecyl mercaptans 12,658 7,860 3,629 46
Dimethyldithiocarbemic acid, sodium salt. 5,663 2,351 1,080 46
A1l other acyclic rubber-processing chemicals®------m-m--- 3,841 1,821 994 .55

1 Calculated from rounded figures.
2 Includes tackifiers and physical-property improvers.

3 Data on dithiocarbamates included in this table are for materials used chiefly in the processing of natural and
synthetic rubbers. Data on dithiocarbemates which are used chiefly as fungicides are reported in table 204, "Pesti-

cides and Related Products."

4 Includes data for smell amounts of tetramethylthiuram sulfides for uses other than in the processing of natural

and synthetic rubbers.

5 Includes blowing agents, polymerization regulators, shortstops, and conditioning and lubricating agents.

Production of rubber-processing chemicals as a group in 1966 amounted to 283 million
pounds, or 12.5 percent more than the 252 million pounds reported for 1965. The larger total
output of rubber-processing chemicals in 1966 is attributable principally to increased productior
of amino antioxidants and thiazole accelerators. Sales of rubber-processing chemicals in 1966
amounted to 209 million pounds, valued at $138 million, compared with 194 million pounds,

valued at $123 million, in 1965.

The output of cyclic rubber-processing chemicals in 1966 amounted to 241 million pounds,
or 14.1 percent more than the 211 million pounds reported for 1965. Sales in 1966 were 183 mil-
lion pounds, valued at $124 million, compared with 166 million pounds, valued at $109 million,
in 1965, Of the total output of cyclic rubber-processing chemicals in 1966, accelerators ac-
counted for 33.0 percent and antioxidants for 61.6 percent. Production of amino and phenolic and
phosphite antioxidants, which amounted to 148.7 million pounds in 1966, included 115.8 million
pounds of amino compounds and 32.9 million pounds of phenolic and phosphite compounds, Sales
of amino antioxidants in 1966 were 89.1 million pounds, valued at $60.4 million; sales of phe-

nolic and phosphite antioxidants were 23.9 million pounds, valued at $18.1 million.

Production of acyclic rubber-processing chemicals in 1966 amounted to 42.1 million pounds
an increase of 3.8 percent over the 40,5 million pounds reported for 1965, Sales in 1966 totaled
26.5 million pounds, valued at $14.6 million, compared with 27.5 million pounds, valued at
$14.2 million, in 1965, Accelerators, principally dithiocarbamic acid derivatives and tetra-
methylthiuram sulfides, accounted for 47.3 percent of the output of acyclic rubber-processing
chemicals for 1966, Dodecyl mercaptans accounted for 30.1 percent. Blowing agents, peptizers,
modifiers, shortstops, and lubricating and conditioning agents accounted for the remainder of

the output of acyclic compounds,
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Elastomers (Synthetic Rubbers)

Elastomers are a group of high polymeric materials which have properties similar to those
found in natural rubber. The term 'elastomers', as used in this report, is specifically 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 to at least twice their original length
and, after having been so stretched and the stress removed, will return with force to approxi-
mately their original length,

Statistics on production and sales of elastomers are given in table 17A.° The total domestic
output of all types of synthetic elastomers in 1966 was 3, 929 million pounds, compared with
3,592 million pounds, reported for 1965, Sales of these elastomers amounted to 3, 411 million
pounds, valued at $918 million in 1966, compared with 3, 041 million pounds, valued at $843
million, in 1965,

Production of cyclic elastomers in 1966 amounted to 2, 482 million pounds, compared with
2, 300 million pounds in 1965. Of the total U.S. production of cyclic elastomers in 1966, the
polybutadiene-styrene type (including vinylpyridine) accounted for 2,470 million pounds, and the
polyurethane type for 12 million pounds. Sales of cyclic elastomers in 1966 were 2, 108 million
pounds, valued at $463 million, compared with 1, 898 million pounds, valued at $443 million, in
the previous year,

TABLE 17A. --Elastomers (synthetic rubbers):* U.S. production and sales, 1966

[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 17B in pt. III lists 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 3,929,187 3,411,258 918,018 $0.27
ELASTOMERS, CYCLIC
Total 2,482,375 | 2,108,089 463,222 .22
Polybutadiene-styrene type (S-type)? 2,448,092 | 4 2,086,856 446,413 .21
Polybutadiene-styrene~-vinylpyridine typ 21,907 10,955 6,428 .59
Polyurethane type 12,376 10,278 10,381 1.01
ELASTOMERS, ACYCLIC

Total 1,446,812 1,303,169 454,796 .35
Polybutadiene-acrylonitrile type (N-type) 157,122 131,942 58,869 45

Polyisobutylene-isoprene type (Butyl) 230,685 aes . vee
Silicone elastomers - 13,392 10,751 39,307 3.66
Stereo elastomers, total 612, 689 506,148 107,362 .21
Stereo polybutadiene 416,922 342,903 67,476 .20
All other stereo elastomers 195,767 163,245 39,886 2%
All other acyclic elastomers’® 432,924 654,328 249,258 .38

1 The term “‘elastomers”” is defined as substances in bale
vulcanized or similarly processed into materials that can
length and, after having been so stretched and the stress removed,

original length.
2 Calculated from rounded figures.
3 Flastomer-content basis.
4 Partly estimated.

5 Includes data for polyacrylate, polyalkalene sulfide

of polyisobutylene-isoprene elastomers.

be stretched at 68°

Note.--Statistics on the production of S-type, N-type, Butyl, neoprene,

cooperation with the U.S. Bureau of the Census.

9See also table 178, pt. I, which lists these products and identifies the manufacturers.

» crumb, powder, latex, and other crude forms which can be
F. to at least twice their original
will return with force to approximately their

s polychloroprene, polyisobutylene elastomers, and for sales

and stereo elastomers were compiled in
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The U.S. production of acyclic elastomers in 1966 was 1, 447 million pounds, compared
with 1, 292 million pounds in 1965, Sales of these products in 1966 amounted to 1, 303 million
pounds, valued at $455 million. Of the 1966 production of acyclic elastomers, stereo elastomers
were produced in the largest amount (613 million pounds), followed by the polyisobutylene-
isoprene type (231 million pounds), and the polybutadiene-acrylonitrile type (N-type) (157 mil-
lion pounds). The stereo elastomers are composed principally of polybutadiene, polyisoprene,
and ethylene-propylene rubber. Production of silicone elastomers in 1966 was 13, 4 million
pounds, and of other acyclic elastomers was 433 million pounds. This latter figure includes data
for polyacrylate, polyalkalene sulfide, polychloroprene, polyisobutylene, and other types of
elastomers of lesser importance,

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 temperatures
and pressures. They also impart flexibility and other desirable properties to the finished prod-
uct. Statistics on production and sales of plasticizers are given in table 18A,

Total U.S. production of plasticizers in 1966 amounted to 1,209 million pounds--represent-
ing an increase of 12,7 percent over the output of 1,073 million pounds reported for 1965, Sales
in 1966 of the plasticizers covered by this report amounted to 1, 156 million pounds, valued at
$246 million, compared with 1, 022 million pounds, valued at $214 million, in 1965--increases
of 13.1 percent in quantity and 14. 7 percent in value.

TABLE 18A.--Plasticizers:* U,S. production and sales, 1966

[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 18B in pt. III
1ists all plasticizers 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 1,208,991 1,155,686 246,001 $0.21
PLASTICIZERS, CYCLIC
Total. 897,249 873,109 156,967 .18
Phosphoric acid esters:
Cresyl diphenyl phosphat: 19,956 20,147 5,309 .26
Tricresyl phosphate 39,812 39,147 11,909 .30
Triphenyl phosphate: 8,847 cos ces e
Phthalic anhydride esters, total 754,473 742,433 116, 826 .16
Butyl octyl phthalates (including butyl 2-ethylhexyl
phthalate) 17,222 17, 544 2,436 .14
Dibutyl phthalate 20,236 19,307 3,675 .19
Dicyclohexyl phthalat 6,739 cee cee eee
Diethyl phthalat 21,451 16,220 2,885 .18
Dihexyl phthalate: 987 716 110 .15
Diisodecyl phthalat -—-- 103,311 107, 500 15,800 .15
Di(2-methoxyethyl) phthalate 13,809 12,340 2,537 .21
Dimethyl phthalat 4,433 by 247 847 .20
Dioctyl phthalates, total® ——— 376, 800 375,800 54,111 .14
Di(2-ethylhexyl) phthalate-===--m==coc-mcommocomcmann 253,000 253,000 35,420 14
Diiso-octyl phthalat. 103,000 103,000 15,450 .15
Mixed dioctyl phthalates (including dicapryl
phthalate and dioctyl isophthalates)=--==-=c-com=n= 20, 800 19, 800 3,241 .16
Di-tridecyl phthalat 19,379 19,850 4,363 .22
Glycolate phthalate esters 4,800 44334 1,736 .40
n-Octyl n-decyl phthalat. 35,036 34,812 6,090 .17
All other phthalic anhydride esters--------------===--- 130,270 129,763 22,236 .17
Trimellitic acid esters 2,536 2,620 1,080 W4l
A1l other cyclic plasticizers? 71,625 68,762 21,843 .32

See footnotes at end of table.

10 . .
Sec also table 18B, pt. III, which lists these products and identifies the manufacturers.
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TABLE 18A.--Plasticizers:* U.S. production and sales, 1966--Continued

Sales
Chemical Production
. Unit
Quantity Value value?
PLASTICIZERS, ACYCLIC 1,000 1,000 1,000 Per
pounds pounds dollars pound
Total -— 311,742 282,577 89,034 $0.32
Adipic acid esters, total —-—- 51,797 50,485 13,411 .27
Di (2-(2-butoxyethoxy)ethyl) adipat 1,413 1,322 €22 A
Di(2-ethylhexyl) adipate ———— 22,278 20,647 4,875 24
Diisodecyl adipate 6,428 6,669 1,788 27
n-0Octyl n-decyl adipate e —————— 10,833 10,930 2,665 .24
A11 other 10,845 10,917 3,461 .32
Azelaic acid esters---- -- 15,664 18,129 5,117 .28
Complex linear polyesters and polymeric plasticizers®---- 47,893 45,278 17,773 .39
Epoxidized esters, total------ 86,635 81,630 22,187 .27
Fpoxidized soya oils 59,178 55,122 15,004 .27
2-Ethylhexyl epoxytallates .o 11,056 2,783 .25
Octyl epoxytallates---- - 11,511 11,463 2,929 .26
A1 other---- 15,946 3,989 1,471 .37
Glycerol monoricinoleate---- ——— 441 379 131 .35
Isopropyl myristate 1,161 1,125 541 48
QOleic acid esters:
Butyl oleate-=~==-- 3,172 1,847 401 .22
Glycerol trioleate (Triolein) 2,785 2,461 537 .22
Methyl oleate ———— 2,973 2,096 417 .20
Propyl oleates (including normal and iS0)------=---—---o- 1, 500 1,362 269 .20
Phosphoric acid esters - 13,566 10,962 4,389 40
Sebacic acid esters:
Dibutyl sebacate —— 5,425 3,604 2,109 .59
Di(2-ethylhexyl) sebacate —— ———— 7,189 6,895 3,520 .51
Stearic acid esters, total 7,237 7,043 1,730 .25
n-Butyl stearate -—- 4,192 4,118 975 24
A1l other 3,045 2,925 755 .26
Triethylene glycol di(caprylate-caprate) 1,763 1, 644 569 35
A1 other acyclic plasticizers®—----mm-m-omommomomemeen 62,541 47,637 - 15,933 .33

1 Does not include data for clearly defined extenders or secondary plasticizers.

2 Caleculated fram rounded figures.

3 Statisties for the dioctyl phthalates are partly estimated because part of the data which were published in

the preliminary report were erroneously reported.

Includes data for alkylated naphthalene, glycol dibenzoates, hydrogenated terphenyls, phosphate esters (includ-~
ing sales of triphenyl phosphate), toluenesulfonamides, tetrahydrofurfuryl oleate, and other cyclic plasticizers.
8]

Adipic acid polyesters account for most of the production of complex linear polyesters and polymeric

plasticizers.

Includes data for citric and acetylcitrie, lauric, myristic, oleic, palmitic, pelargonic, ricinoleic, sebacic,
and tartaric acid esters, glycerol and glycol esters, and other acyclic plasticizers.

Note.--The total production and sales statistics are included in this report for some items that are not used

exclusively as plasticizers.

Production of cyclic plasticizers in 1966, which consisted chiefly of the esters of phthalic
anhydride and phosphoric acid, amounted to 897 million pounds, compared with 799 million
pounds in 1965, Sales of cyclic plasticizers in 1966 amounted to 873 million pounds, valued at
$157 million, compared with 765 million pounds, valued at $133 million, inthe previous year,

Production of acyclic plasticizers in 1966 amounted to 312 million pounds, compared with
274 million pounds in 1965. Sales of acyclic plasticizers in 1966 amounted to 283 million pounds,
valued at $89 million, compared with 257 million pounds, valued at $81 million, in 1965. Pro-
duction of complex linear polyesters in 1966 amounted to 48 million pounds, and that of epoxi-
dized esters, to 87 million pounds. Other products included in the acyclic class are the esters
of adipic, azelaic, oleic, sebacic, and stearic acids.
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Surface-Active Agents

The surface-active agents included in this report are organic chemicals that reduce the sur-
face tension of water or other solvents and are used chiefly as detergents, dispersing agents,
emulsifiers, foaming agents, or wetting agents in either aqueous or nonaqueous systems. Waxes
and products used chiefly as plasticizers are excluded. Surface-active agents are produced from
natural fats and oils; from silvichemicals such as lignin, rosin, and tall oil; and from chemical
intermediates derived from coal-tar and petroleurn. A major part of the output of the bulk chem-
icals shown in this report is consumed in the form of packaged soaps and detergents for house-
hold and industrial use. The remainder is used in the processing of textiles and leather, in ore
flotation and oil drilling operations, and in the manufacture of agricultural sprays, cosmetics,
elastomers, foods, lubricants, paints, pharmaceuticals, and many other products. Table 19Al1
shows statistics for production and sales of surface-active agents grouped by ionic class and by
chemical class and subclass. All quantities are reported in terms of 100-percent organic
surface-active ingredient and thus exclude all inorganic salts, water, and other diluents.

TABLE 19A. --Surface-active agents: U.S. production and sales, 1966

[Listed below are all surface-active agents for which reported data on production or sales may be published.
(Leaders are used where the reported data are accepted in confidence and may not be published or where no data
were reported.) Table 19B in pt. III lists all surface-active agents for which data on production or sales were
reported and identifies the manufacturer of each]

Sales?
Chemi cal Production®
Unit
Quantity® Value value?
1,000 1,000 1,000 Per
pounds pounds dollars pound
Grand total------m-e-ccemmmm e e e 3,321,317 1,766,053 314,913 $0.18
BeNZenoid¥ == -=- oo mmo oo o mm e 943,680 449,685 81,468 .18
NONbENZEeNoid® === == - oo mmmcmmmm e m e e 2,377,637 1,316,368 233,445 .18
Amphoteric Surface-Active Agents ----eeeceoc-- 5,052 4,852 3,225 .66
Anionic ‘Surface-Active Agents
Totalemmmmmemcc e e m e e e e oo 2,468,729 1,111,517 141,424 .13
Carboxylic acids (and salts thereof), total--------------- 962,222
Amine salts of fatty, rosin, and tall oil acids--------- 1,236 502 326 .65
Carboxylic acids having amide or ester linkages, total-- 16,841 2,678 1,283 .48
N-Lauroylsarcosine, sodium salt---------cc-ccececcaam- e 901 605 .67
All other---------c-o-coueman - ———— 16,841 1,777 678 .38
Potassium and sodium salts of fatty, rosin, and tall
oil acids, total B e C L e P L PP L et 944,145 ves ces .
Coconut oil acids, potassium and sodium salts, total-- 106,568 3,723 955 .26
Potassium salt----------=-===- 14,138 cee ves e
Sodium salt-- e e e - 92,430 e cen ces
Corn oil acids, potassium and sodium salts----=---=-=-- 617 617 102 .17
Oleic acid, potassium salt--- -- 3,847 337 62 .18
Oleic acid, sodium salt-----------=-=--- 2,176 1,130 253 .22
Stearic acid, potassium and sodium salts: 2,258 918 324 .35
Tall oil acids, potassium and sodium salts, total-- 28,635 13,796 2,071 .15
Potassium salt: 15,597 oo vee .
Sodium salt-----------~ 13,038
Tallow acids, sodium s@lt---------cmccccmmemmcmmeaaa—a 493,847 33,361 4,768 .14
All other----------ccmeemmmomccmcmamaen B et 306,197 v e .
Phosphoric and polyphosphoric acid esters (and salts
thereof), total--=-=----cmommmcmmmm oo 12,956 8,796 4,680 .53
Alcohols and phenols, ethoxylated and phosphated, total- 7,866 5,227 2,479 47
Mixed linear alcohols, ethoxylated and phosphated----- 154 vee e ces
Nonylphenol, ethoxylated and phosphated-----=--------= 3,588 ' 2,037 731 .36
All Other-=ee---ecmcome oo e 4,124 3,190 1,748 .55
Alcohols, phosphated or polyphosphated, total. 5,090 3,569 2,201 .62
2-Ethylhexyl phosphate, sodium s@lt-------ececo-cocua- 107 111 27 .24
All other---- B e L e e 4,983 3,458 2,17 .63

See footnotes at end of table.

11 See also table 198, pt. III, which lists these products and identifies the manufacturers.
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TABLE 19A, --Suvface-active agents: U.S. production and sales, 1966 --Continued

Sales?
Chemical Production®
Unit
Quantityt Value value?
Anionic Surface-Active Agents--Continued 1,000 1,000 1,000 Per
pounds pounds dollars pound
Sulfonic acids (and salts thereof), total-----------=ce--u 670,985 60,025 $0.09
Alkylbenzenesulfonates, total---- - -—- 596,416 137,936 22,560 .16
Dodecylbenzenesulfonates, total --- - 506, 544 132,873 21,496 .16
Dodecylbenzenesulfonic acid--- 92,142 31,868 - 4,500 .14
Dodecylbenzenesulfonic acid, calcium salt----------- 11,287 6,888 2,610 .38
Dodecylbenzenesulfonic acid, isopropanolamine salt-- 355 cee cee ces
Dodecylbenzenesulfonic acid, isopropylamine salt---- 3,780 N s v
Dodecylbenzenesulfonic acid, sodium salt------------ 391,921 84,634 11,764 .14
Dodecylbenzenesulfonic acid, triethanolamine salt--~ 4,124 4,317 1,066 .25
A1 other------ 2,935 5,166 1,556 .30
Other alkylbenzenesulfonates, total. 89,872 5,063 1,064 .21
Tridecylbenzenesulfonic acid 387 387 50 .13
Tridecylbenzenesulfonic acid, sodium salt----------- 787 329 W42
All other --- -—— 89,485 3,889 685 .18
Benzene-, cumene-, toluene-, and xylenesulfonates, total 70,922 70,791 5,117 .07
Xylenesulfonic acid, emmonium Salt---------ecceccmaoas 16,781 18,780 1,286 .07
Xylenesulfonic acid, sodium s8lt-------cec-eccmmaoooo 22,127 20,159 1,807 .09
T o 32,004 31,852 2,024 .06
Ligninsulfonates, total-------=-~ccmccmmm o 441,537 429,550 15,719 Ne'A
Ligninsulfonic acid, calcium Salt--------cccccmmaea o 284,018 272,933 7,109 .03
Ligninsulfonic acid, sodium s&lt=---------ececmeeoa o 54,308 53,406 4,097 .08
All other-—--emmm e e 103,211 103,211 4,513 .04
Naphthalenesulfonates, total----=-----cccemommmmm oo 8,277 6,614 2,615 .40
Butylnaphthalenesulfonic acid, sodium salt-------=---= 834 vee cee ‘e
M1 other- - - 7,443 6,614 2,615 .40
Other sulfonic acids, total -— coe 26,094 14,014 .54
N-Methyl-N-oleoyltaurine, sodium salt---~~-=--=ceeaaea 2,797 2,589 1,335 .52
Sulfosuccinamic acid derivatives 1,714 1,579 857 .54
Sulfosuccinic acid esters, total------cecoecccamaaoo 7,736 7,275 3,903 .54
Sulfosuccinic acid, bis(2-ethylhexyl) ester,
sodium salt: 5,373 4,926 2,721 .55
All other 2,363 2,349 1,182 .50
A1l other sulfonic acids cee 14,651 7,919 .54
Sulfuric acid esters (and salts thereof):
Acids, amides, and esters, sulfated, total-------c-cc--- 21,504 14,466 4,346 .30
Coconut o0il acids - ethanolamine condensate, sulfated,
potassium s@lt===-m-occmmo e e 28 28 29 1.04
Esters of sulfated oleic acid, total-----==-cecccamaaao 6,597 4,806 1,343 .28
Butyl oleate, sulfated, sodium salt----------c-eea-- 3,432 1,772 401 .23
Isopropyl oleate, sulfated, sodium salt------------- 357 355 133 .37
Propyl oleate, sulfated, sodium salt---=---cccceee—n 512 489 153 .31
All other: -— 2,296 2,190 656 .30
Oleic acid, sulfated, disodium salt------=-e-eeeecaaan 8,699 cee cee ces
Tall oil, sulfated, sodium salt 768 734 179 .24
All other------- ——- 5,412 8,898 2,795 .31
Alcohols and phenols, sulfated, total--------coccccecaa- 28,126 12,235 W43
Dodecyl sulfate salts, total - -- 39,617 eee ces voe
Dodecyl sulfate, megnesium salt----------- 239 225 69 .31
Dodecyl sulfate, sodium salt -- 14,862 11,117 5,129 46
Dodecyl sulfate, triethanolemine salt-----------oo-n 8,493 cee eoe vee
All other: - — 16,023
2-Ethylhexyl sulfate, sodium s@8lt----=-=-eccccmoomaaoo 1,582 aes ces cee
Octadecyl sulfate, sodium salt e 309 163 .53
Octyl sulfate, sodium salt -—= 172 185 76 41
All Other---eecmco e e m e e e e 16,290 6,798 42
Ethers, sulfated, total-----emecommmmcccc o 137,669 ces ves coe
Alkylphenols, ethoxylated and sulfated-------eeceecea- 9,601 8,166 1,911 .23
Dodecyl alcohol, ethoxylated and sulfated, ammonium
salt -- 367 vee cee cee
Dodecyl alcohol, ethoxylated and sulfated, sodium salt 2,718 2,065 723 .35
Mixed linear alcohols, ethoxylated and sulfated,
sodium salt. 4,310 4,531 670 .15
A1l other - 120,673 ...

See footnotes at end of table.
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TABLE 19A. --Surface-active agents: U.S, production and sales, 1966 --Continued
Sales?
Chemical Production®
1 Unit
Quantity Value value?
Anionic Surface-Active Agents--Continued
1,000 1,000 1,000 Per
Sulfuric acid esters (and salts thereof )--Continued pounds pounds dollars pound
Natural fats and oils, sulfated, total----------c-eeeoee 30,421 19,520 3,824 $0.20
Castor oil, sulfated, sodium salt 6,504 3,954 1,175 .30
Coconut oil, sulfated, sodium salt 2,100 578 142 .25
Cod oil, sulfated, sodium salt 1,934 1,427 226 .16
Neat's-foot oil, sulfated, sodium salt--------------—- 1,469 743 152 .20
Peanut oil, sulfated, sodium salt. 962 oo e oo
Ricebran oil, sulfated, sodium salt 238 ces vee een
Soybean oil, sulfated, sodium salt 247 138 46 .33
Sperm oil, sulfated, sodium salt: -—- 5,963 3,535 654 .18
Tallow, sulfated, sodium s@lt--==--~=-eceoca—ae - 9,502 7,135 931 .13
A1l other e e L LR PSP PP R PR PP 1,502 2,010 498 .25
Other anionic surface-active agents® 133,187 297,800 42,866 AT
Cationic Surface-Active Agents
Total - -- - -- 161,843 126,882 50,918 .40
Amine oxides and oxygen-containing emines (except those
having emide linkages), total: 38,518 cee eve aes
2-(8-Heptadecenyl)-1-(2-hydroxyethyl)-2-imidazoline----- 685 630 257 41
2-Heptadecyl-1-(2-hydroxyethyl)~-2-imidazoline--=~====eax 464 458 210 46
(Mixed alkyl)amine, ethoxylated=---—-=--mmccmmmcocmceean 3,384 e vee .
Rosin amine, ethoxylated---- 1,084 eee oo ves
(Soybean oil alkyl)amine, ethaxylated 779 796 375 47
(Tallow alkyl)amine, ethoxylated - 1,400 1,312 869 .66
All other fm—— 30,722
Amines and amine oxides having amide linksges, total------ 17,451 15,364 6,992 .46
Carboxylic acid - diemine and polyamine condensates,
total- —-—- 9,067 8,759 3,029 .35
Coconut oil acids - diethylenetriamine condensate----- cee 75 45 .60
Oleic acid - diethylenetriamine condensate-----~=-ea-- 302 202 62 .31
A1l other 8,765 8,482 2,922 .34
Carboxylic acid - diamine and polyamine condensates,
ethoxylated, total-- 7,046 5,337 3,607 .68
Oleic acid - ethylenediamine condensate, mono-
ethoxylated 4,579 e .o vee
Stearic-acid - ethylenediamine condensate, mono-
ethaoxylated 2,286 ces oo .
A1l other 181 5,337 3,607 .68
Other amines and emine oxides having emide linkages----- 1,338 1,268 356 .28
Amines, not containing oxygen (and salts thereof), total-- 59,636
Amine salts- -— - 2,135 1,936 697 .36
Diamines and polyamines, total: 11,761 10,405 3,602 .35
N-(Coconut oil alkyl)trimethylenediamine------m=ee-eme 1,839 1,291 636 49
N-(9-0Octadecenyl) trimethylenediamine 1,807 1,716 678 .40
N-(Tallow alkyl)trimethylenediamine 3,905 3,895 1,540 40
A1l other- 4,210 3,503 748 .21
Primary monoamines, total: E 32,252 26,083 8,292 .32
(Coconut oil alkyl)amine - - 1,910 1,203 657 .55
Dodecylamine 1,605
(Hydrogenated tallow alkyl)samine - 11,292 10,071 2,267 .23
9-0Octadecenylamine - 1,804 872 379 43
Uctadecylamine~-----=-c-coueo- ces 700 324 46
(Tallow alkyl)amin@---------=c-cocmommmmaemcccmao ———— 5,670 4,179 1,220 .29
A1l other---- -- 9,971 9,058 3,445 .38
Secondary and tertiary monoasmines, total------e-cemamaaa 13,488 .o eee ces
N, N-Dimethyloctadecylamine --- : 233 254 133 .52
A1l other: B e e L T 13,255 cen
Groups listed above for which separate sales data msy not
be shown: ces 25,146 9,157 .36

See footnotes at end of table.
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TABLE 19A, --Surface-active agents : U.S. production and sales, 1966 --Continued

Sales?
Chemical Production®
1 Unit
Quantity Value value?
Cationic Surface-Active Agents--Continued
1,000 1,000 1,000 Per
Oxygen-containing quaternary ammonium salts (except those pounds pounds dollars pound
having amide linkages)------=- -— — 2,470 2,121 1,622 $0.76
Quaternary ammonium salts having amide linkages----------- 4,780 4,596 1,956 43
Quaternary ammonium salts, not containing oxygen, total--- 38,988 37,781 16,756 b
Acyclic, total-- -— 31,559 30,959 11,021 .36
Bis(coconut oil alkyl)dimethylammonium chloride------- 1,609 1,620 874 Sh
Bis(hydrogenated tallow alkyl)dimethylammonium
chloride---- - R 18,387 17,840 4,759 .27
Dodecyltrimethylammonium bromide and chloride--------- %1 ces N ces
Hexadecyltrimethylammonium bromide----------c-cou-oo-o 65 73 168 2.30
N,N,N’,N’,N’-Pentemethyl-N-(tallow a.'l.lqu)trimetbylene-
bis-fammonium chloride] -- 77 59 51 .86
A1 other ——-- 11,280 11,367 5,169 45
Benzenoid, total 7,429 6,822 5,735 .84
Benzyl(coconut oil alkyl)dimethylammonium chloride---- 346 346 287 .83
Benzyldimethyl(mixed alkyl)eammonium chloride---------- 3,588 3,052 2,551 .84
Benzyldimethyloctadecylammonium chloride--------=----- 413 396 356 .90
Benzyldodecyldimethylemmonium chloride------c-eeeccau- 553 521 374 .72
(3,4-Dichlorobenzyl)dodecyldimethylammonium chloride-- 43 35 25 .71
(Dodecylbenzyl)trimethylemmonium chloride-----===m=-nn 66 77 52 .68
A1l other - 2,420 2,395 2,090 .87
Nonionic Surface‘Active Agents
Total: e e ———— 685,693 522,802 119,346 .23
Carboxylic acid amides, total 93,020 63,240 18,575 .29
Carboxylic acid - alkanolamine condensates, total ------- 80,105 51,587 14,644 .28
Diethanolamine condensates (amine/acid ratio=2/1),
total- 25,555 18,514 5,390 .29
Capric acid 110 98 43 YA
Coconut oil acids 13,194 10,687 3,278 .31
Lauric acid 5,450 2,730 833 31
Oleic acid-- 2,113 2,020 567 .28
Stearic acid. 864 572 239 42
Tall oil acids 574 e ces ces
A1l other 3,250 2,407 430 .18
Diethanolamine condensates (amine/acid ratio=2/1),
£ Ot AL e oo mmmmmmmmmmmmmmm e mmmtmm e mmm e e 37,380 ... ... e
Coconut 0il acids§-=m=emmmmemmm oo 17,826 17,343 4,504 .26
Lauric acid 17,069 vee coe vee
Oleic acid 769 773 277 .36
Stearic acid. 1,037 1,035 467 45
All other 679
Ethanolsmine condensates (amine/acid ratio=2/1),
totaleammemmccccmccrcm e e 1,156 1,142 341 .30
Coconut 0il acidge-=---me-cmmmmccaanax -- 1,025 1,013 287 .28
A1l other--- --- 131 129 54 42
Ethanolamine condensates (other amine/acid ratios)---- 9,154 ves vee cee
Isopropanolamine condensates, total. ——— 5,842 eos ves eee
Lauric acid---- 866 542 181 .33
A1l other - 4,976 cee cee s
Other alkanolamine condensates 1,018 12,238 3,484 .28
Carboxylic acid - alkanolamine condensates, ethoxylated- 522 593 303 .51
Carboxylic acid - diamine and polyamine condensates
(nonionic), total 12,393 11,060 3,628 .33
Stearic acid - ethylenedismine condensate (amine/acid
ratio =1/2) 12,193 10,864 3,564 .33
A1l other 200 196 64 .33
Carboxylic acid esters, total 146,370 120,871 39,916 .33
Anhydrosorbitol esters, total 13,787 ~ 8,962 3,384 .38
Anhydrosorbitol monoester of tall oil acidg----------- 435 ces oo cee
Anhydrosorbitol monolaurate 2,381 cee cee .o

See footnotes at end of table.
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TABLE 19A, -- Suvface-active agents: U.S, production and sales, 1966--Continued
Sales?
Chemical Production*
’ Unit
Quantityt Value value?
Nonionic Surface-Active Agents--Continued
Carboxylic acid esters--Continued 1,000 1,000 1,000 Per
Anhydrosorbitol esters--Continued pounds pounds dollars pound
Anhydrosorbitol trioleate---==--m=-=-----cocomoooooooo 748 ‘ee ces cee
All other---===--=ccoemmmmmmmmme—mem oo emoee 10,223 8,962 3,384 $0.38
Ethoxylated anhydrosorbitol esters, total--------------- 12,349 12,856 5,339 42
Ethoxylated anhydrosorbitol monolaurate--------------- 2,400 2,881 1,241 .43
Ethoxylated anhydrosorbitol mono-oleate----=----------- 4,753 4,650 1,920 Al
Ethoxylated anhydrosorbitol monopalmitate-------=----- e 340 157 .46
Ethoxylated anhydrosorbitol monostearate-------------- 2,580 2,634 1,124 .43
Ethoxylated anhydrosorbitol trioleate----------- 554 526 227 .43
Ethoxylated anhydrosorbitol tristearate---------eomuan 761 .ee ces ces
A1l other------- -- ———- 1,301 1,825 670 .37
Ethylene glycol and dlethylene glycol esters, total----- 4,291 3,892 1,306 .34
Diethylene glycol monolaurate---- 548 528 16l .30
Diethylene glycol mono-oleate------=mmo--eooemoamcana- 126 120 34 .28
Diethylene glycol monostearate 1,025 825 242 .29
Ethyléne glycol distearat: -—-- 490 437 137 .31
Ethylene glycol monostearate=---=---==emecmceceacmcma- 1,016 854 329 .39
All other------e-emecc oo 1,086 1,128 403 .36
Glycerol esters, total-------==-===----mocmmooooaoooooae 71,460 61,279 16,860 .28
Complex glycerol esters------=------me=m—cmmcomeo——aan 4,259 2,976 1,257 42
Glycerol esters of chemically defined acids, total---- 23,844 22,070 7,216 .33
Glycerol monolaurate--e=-====---emecccecmcecacocoamo e 51 19 .37
Glycerol mono-oleate----===--==-=mmmm—e———m e e oo 1,927 1,588 565 .36
Glycerol monoricinoleate----=--c-cececcccoocccoeono e 52 29 .56
Glycerol monostearate------=----===c-mc-meocoocooooo 20,974 19,929 6,401 .32
A1l other B it e e b P L DLt b b 943 450 202 45
Glycerol esters of mixed aclds-- ——— 43,357 36,233 8,387 .23
Natural fats and oils, ethoxylated, total------e-ce-w--- 4,181 3,542 1,254 .35
Castor oil, ethoxylated----------- 3,611 vee cee cee
A1]l other-------c-mrommcme e e 570 3,542 1,254 .35
Polyethylene glycol esters, total - 24,436 16,133 5,614 .35
Polyethylene glycol esters of chemically defined
acids, total-------m-emmmmmmmmmmmmemm oo 19,068 11,640 by bkl .38
Polyethylene glycol dilaurate----------ce--eeeeeaaa-" 989 808 263 .33
Polyethylene glycol dioleate--------=-wceccccoeuo——o 3,042 797 279 .35
Polyethylene glycol distearate 361 331 114 .34
Polyethylene glycol monolaurate------=-===e-==ce-=-- 5,260 2,375 957 .40
‘Polyethylene glycol mono-oleate----=-==c-me-—eeocoon 3,509 2,606 953 .37
Polyethylene glycol monostearat: 4,835 3,960 1,545 .39
All other----------commommcmmmoocomo oo 1,072 763 330 43
Polyethylene glycol esters of rosin and tall oil
acids, total--------cemmmmmme e moecmemomeoeo 4,558 3,915 984 .25
Polyethylene glycol sesquiester of tall oil acids--- 3,771 3,138 740 24
All other - --- <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>