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Introduction

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

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

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

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

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

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

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

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

(4) Produced and held in stock.

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

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

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

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

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

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

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

(3) Shipments to subsidiary or affiliated companies.

Sales exclude--

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

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

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

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

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

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

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

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

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




Summary

Combined production of all synthetic organic chemicals, tars, tar crudes, and crude prod-
ucts from petroleum and natural gas in 1961 was 100, 670 million pounds--an increase of 4.1
percent over the output in 1960 (see table 1). Sales of these materials in 1961, which totaled
58, 356 million pounds, valued at $7, 980 million, were 5.1 percent larger than in 1960 in terms
of quantity and 6.3 percent larger in terms of value. These figures include data on production
and sales of chemicals measured at several successive steps in the manufacturing process, and
therefore they necessarily contain some duplication.

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

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

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

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

1 Percentages calculated from figures rounded to thousands.

Vii







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

B

Tars

Coal tar is produced chiefly by the steel industry as a byproduct of the manufacture of coke;
water-gas tar and oil-gas tar are produced by the fuel-gas industry. Production of coal tar,
therefore, depends on the demand for steel; production of water-gas and oil-gas tar reflects the
consumption of manufactured gas for industrial and household use. Water-gas and oil-gas tars
have properties intermediate between those of petroleum asphalts and coal tars. Petroleum as-
phalts are not usually considered to be raw materials for chemicals.

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

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

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

1 Reported to the American Gas Association.

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

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

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

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




2 SYNTHETIC ORGANIC CHEMICALS, 1961

Tar Crudes

Tar crudes are obtained from coke-oven gas and by distilling coal tar, water-gas tar, and
oil-gas tar. The most important tar crudes are benzene, toluene, xylene, naphthalene, and
creosote oil. Some of the products produced from coal tar are identical with those produced
from petroleum and natural gas. Data for materials derived from these latter sources are, for
the most part, included in or with the statistics for materials derived from coal tar, which are
shown in tables 3 and 4A.1

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

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

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

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

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

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

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

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

¢ Includes petroleum-derived naphthalene.

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

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

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

[Listed below are all tar crudes for which any reported data on production or sales may be published. (Leaders are
used where the reported data are accepted in confidence and may not be published or where no data were reported.)
Table 4B in pt. III lists separately all products for which data on production or sales were reported and iden-

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

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

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

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

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

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

5 Includes petroleum-derived naphthalene.

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

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

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

late produced by coke-oven operators.

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

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

fineries are compiled by the U.S. Tariff Commission.



4 SYNTHETIC ORGANIC CHEMICALS, 1961

Some of the products included in the statistics in table 4A are derived from other products
for which data are also included in the table. The statistics, therefore, involve considerable
duplication, and for this reason no group totals or grand totals are given. After duplication has
been eliminated insofar as possible, it is estimated that the net value of the output of these
products and of tar burned as fuel was $440 million in 1961, compared with $413 million in 1960
and $360 million in 1959.

Crude Products From Petroleum and Natural Gas for Chemical Conversion

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

* TABLE 5A. -- Crude products from petroleum and natural gas for chemical conversion: U.S. production
o . and sales, 1961
[Listed below are the crude products from petroleum and natural gas for chemical conversion for which any reported
data on production or sales may be published. (leaders are used where the reported data are accepted in confidence
and may not be published or where no data were reported.) Table 5B in pt. III lists separately all products from
pEtroleum and natural gas for chemical conversion for which data on production or sales were reported and identi-
fies the manufacturer of each ] .

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

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

See footnotes at end of table.

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

1 Calculated from rounded figures.

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

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

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

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

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

factured.

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

hydrocarbon mixtures.

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

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




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

General

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

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

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

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

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

Increase, or

decrease (-)

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

Production-------- —— 43,501 40,238 35,062 -19.4 -12.9
881lEeS=mmmmmmmmm e e ———— 38,197 32,687 29,472 -22.8 -9.8
Sales Valu@--m=-emmmecmmmm e 53,144 64,264 66,322 24.8 3.2
7




8 SYNTHETIC ORGANIC CHEMICALS, 1961

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

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

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

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

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

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

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

658234 O - 62 - 2
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Cyclic Intermediates

Cyclic intermediates are synthetic organic chemicals derived principally from coal-tar
crudes produced by destructive distillation (pyrolysis) of coal and from petroleum and natural
gas. Most cyclic intermediates are used in the manufacture of more advanced synthetic organic
chemicals and finished products, such as dyes, medicinal chemicals, elastomers (synthetic rub-
bers), pesticides, and plastics and resin materials. Some intermediates, however, are sold as
end products without further processing. For example, refined naphthalene may be used as a
raw material in the manufacture of 2-naphthol or of other more advanced intermediates, or it
may be packaged and sold as a moth repellent or as a deodorant. In general, the way in which
the greater part of the output of a given chemical is consumed determines its use classification
in this report. Table 7TA! gives statistics on production and sales of cyclic intermediates in 1961,
Individual statistics given in the table represent more than 80 percent of the total quantity of in-
termediates produced. Since many of the intermediates included in the statistics represent suc-
cessive steps in production, the totals necessarily include considerable duplication. In 1961 about
two-fifths of the total output of cyclic intermediates was sold; the rest was consumed chiefly by
the producing plants in the manufacture of more advanced intermediates and finished products.

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

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

[Listed below are all cyclic intermediates for which any reported data on productien or sales may be published.
(Leaders are used where the reported data are accepted in confidence and may not be published or where no data were
reported.) Table 7B in pt. III lists alphabetically all cyclic intermediates for which data on production or sales
were reported and identifies the manufacturer of each. Appendix B lists alphabetically all the impecrtant common
names of cyclic intermediates usually encountered in the trade and gives the corresponding standard (Chemical Abstracts)
name under which data are presented in tables 74 and 7B]

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

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

See footnotes at end of table.

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

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

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

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

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

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

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

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

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

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

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

In 1961, production of two of the largest volume intermediates exceeded 1 billion pounds each
for the sixth successive year. The output of ethylbenzene totaled 1, 936 million pounds (16.6 per-
cent more than in 1960) and that of styrene, 1,762 million pounds (1.0 percent more than in 1960).
Ethylbenzene is used almost entirely in the manufacture of styrene, which, in turn, is used al-
most entirely in the manufacture of plastics materials and synthetic rubber. The output of other
large -volume intermediates in 1961 compared with the output in 1960 as follows: Cyclohexane,
24,3 percent larger; phenol, 0.8 percent larger; phthalic anhydride, 5.3 percent sm<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>