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FOREWORD 

In an address delivered in Boston on May 18, 1917~ Frank w. 
Taussig, distinguished first chairman of the Tariff Commission, da~ 
lineated the responsibility of the newly established Commission to 
operate as a source of objective, factual information on tariffs and 
trade. He stated that the Commission was already preparing· a catalog 
of tariff information--

designed to have on hand, in compact and simple 
form, all available data on the growth, develop
ment and location of industries affected by the 
tariff, on the extent of domestic production, 1 

on the extent of imports, on the conditions of . 
competition between domestic and foreign products. 

The first such report was issued in 1920. Subsequently three series 
of summaries of tariff information on commodities were published--in 
1921, 1929, and 1948-50. The current series, entitled Summaries of 
Trade and Tariff Information, presents the information in terms of the 
tariff items provided for in the eight tariff schedules of the Tariff 
Schedules of the United States (abbreviated to TSUS in these volumes), 
which on August 31, 1963, replaced the 16 schedules of the Tariff Act 
of 1930. 

Through its professional staff of commodity specialists, econo
mists, lawyers, statisticians, and accowitants, the Commission foliows 
the movement of thousands of articles in international commodity trade, 
and during the years of its existence, has built up a reservoir of 
knowledge and understanding, not only with respect to imports but also· 
regarding products and their uses, techniques of manufacturing and . 
processing, commercial practices, and markets. Accordingly, the Com-

· mission believes that, when completed, the current seri~s of summaries 
will be the most comprehensive publication of it$ kind and will present 
benchmark information that will serve many interests. This project, 
although encyclopedic, attempts to conform with Chairman Taussig's 
ndmonition to be "exhaustive in inquiry, and at the same time br'ief 
and discri~inating in statement. 11 

This series is being published in 62 volumes of summaries, eaoh 
volume to be issued as soon as completed. Although the order of pub
lication may not follow the numerical sequence of the items in the 
·TSUS, all items are to be covered. As far as practicable, each volume 
reflects the most recent developments affecting U.S. foreign trade in 
the commodities included. 
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INTRODUCTION 

This volume (identified as volume 4:2) is the fourth in a series 
of 12 volumes of summaries on the chemicals and related products 
classified under schedule 4 of the TSUS. Schedule 4 is divided into 
13 parts, and this volume is the first of three that deal with the in
organic chemicals provided for in part 2 of that schedule 1/. Volume 
4:2 covers the chemical elements (subpart A--items 415.05 to 415.50), 
the inorganic chemical acids (subpart B--items 416.05 to 416.45), and 
aluminum, ammoniUJ!l, antimony, arsenic, barium, beryllium, and bismuth 
compounds (subpart C--items 417.10 to 418.00). Volume 4:2 also in
cludes lithium compounds (419.10), sodium aluminate (420.68), bar1un 
pigments (472.02 to 472.14), fertilizer and fertilizer materials 
(480.65 (pt.), 480.70 (pt.), and 480.80 (pt.)), and mixtures in chief 
value of bismuth (423.80) because of the close relationship they bear 
to the other products discussed in tnis volume. Similarly, tungstic 
acid (416.40), ammonium molybdate (417.28), arrunonium tungstate 
(417.40), and ammonium vanadate (417.42) are discussed in volumes 4:3 
and 4:4 under molybdenum, tungsten, and vanadium compounds because of 
a comparable relationship. The complete list of products covered by 
summaries in this volume is shown in appendix A. 

U.S. consumption of the chemical products covered by this volume 
is supplied principally by domestic production, which differed in 
value from domestic consumption by only 3 percent in 1966. U.S. pro
duction was valued at about $4.5 billion in 1966. An exact numerical 
total of the value of production of the chemical products in volume 
4:2 is not highly significant as it involves some duplication, partic
ularly in the production of sulfuric acid from sulfur, of phosphoric 
acid from phosphorus, and of ammonium nitrate from ammonia. Also 
certain of these chemicals, especially the industrial elemental gases 
(such as nitrogen, oxygen, and hydrogen) and the inorganic acids 
(hydrochloric, nitric, and hydrofluoric) are produced and consumed in 
the same plant and often are not separated from their production sys
tems. Total shipments of the industrial elemental gases. including 
chlorine, were valued at about $510 million in 1966; shipments of 
sulfuric acid and phosphoric, at ~246 million and $118 million, 
respectively; shipments of aluminum oxide, at $394 million; shipments 
of anhydrous ammonia, at almost $400 million; and shipments of 
ammonium nitrate, at $171 million. 

Export statistics for some of the chemicals covered by this 
volume are not available; however, for the most part, these commod
ities are exported in small or negligible quantities. In 1966 the 
value of U.S. exports of the chemicals covered by this.volume of sUm.
maries amounted to nearly $300 million, more than twice the value of 
imports, which in that year totaled $138 million. Annnonium 

1J The titles of the 13 parts of schedule 4 are listed in appendix 
A to this volume. 
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compounds--principally the sulfate and phosphate--and ammonia together 
accounted for about half the total value of exports--$149 million; 
sulfur accounted for $82 million; and aluminum oxide and hydroxide ., 
together for $30 million. India, Canada, the Netherlands, and Mexico 
were the principal markets for these exports, accounting for more than 
half the total value. 

The principal .import item was sulfur, which accounted for $33.5 
million. Aluininum oxide, second in importance, accounted for $30.7 
million; anhydrous ammonia, third, for $15.3 million; and ammonium 
phosphate, fourth, for $13.8 million. 

The distribution in 1966 of the imports of chemicals covered in 
this volume, by principal sources, was as follows: 

Source 

.Canada-----------------

Mexico-----------------

Surinam----------------
Trini dad---------------
Japan-~----------------

Jamaica---------------
Chile------------------
United Kingdom--------
Colombia--------------
Belgium----------~----
West Germany-----------
France---~-------------

All other--------------

Total--------------

Value 
( $1 million) 

52.7 

23.6 

11.1 
9.3 
7.2 

5.5 
3.7 
2.6 
2.4 
1.5 
1.3 
1.1 

15.8 

137.8 

Principal products 

Ammonium compounds, 
sulfur. 

Sulfur, bari te, 
arsenic trioxide. 

Aluminum oxide. 
Ammonia. 
Aluminum oxide, 

iodine~ 
Aluminum oxide·. 
Iodine. 
Antimony oxide. 
Ammonia. 
Antimony oxide. 
Aluminum compounds. 
Antimony oxide, 

arsenic trioxide. 
Aluminum oxide, 

barite. 

Appendixes Band C to this volume give the value in 1966 and 1967, 
respectively, of total imports and imports from the three principal 
supplying countries, for each TSUS(A) item included in the volume. 
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BROMINE, POTASSIUM BROMIDE, AND SODIUM BROMIDE 

Commodity 
TSUS 
Item 

Bromine---------------------- 415.05 
Potassium bromide------------ 420.02 
Sodium bromide--------------- 420.82 

Note.--For the statutory description, see the Tariff Schedules of 
the United States Annotated (TSUSA-1968) (pertinent sections thereof 
are reproduced in appendix A to this volume). 

U.S. trade position 

U.S. production supplies virtually all of the domestic consump
tion of bromine. The bromine contained in bromine chemicals sold by 
primary producers of bromine in 1966 amounted to 275 million pounds, 
of which 40 million pounds, valued at $8.4 million, was in the form 
of elemental bromine. Exports of elemental bromine are believed to 
have been small. U.S. production of potassium and sodium bromide, 
combined, is estimated at about 7·million pounds annually; exports 
are probably small; imports have accounted for substantially less 
than 1 percent of domestic consumption in recent years. 

Description and uses 

3 

This summary deals with the three inorganic bromine chemicals 
specifically provided for in the 'I'SUS--elemental bromine, pota~sium 
bromide, and sodium bromide. Elemental bromine, the principal chemi
cal discussed herein, is a reddish-brown, corrosive, liquid chemical 
elenent of the halogen group. It is recovered from sea water, dry 
lake brines, and well brines and is the basic bromine raw material. 
Nearly 80 percent of total bromine output is consumed in the produc
tion of the organic compound ethylene dibromide (item 429.28), a com
ponent of antiknock mixtures for gasoline. Another 5 percent is used 
to produce the organic fumigating compound methyl bromide (in item 
429.48). The balance of output is used principally as a bleaching 
and disinfeqting agent, analytical reagent, or swimming pool sanitizer, 
.and for the production of other bromine ·chemicals. Among the latter 
are potassium bromide and sodium bromide, which are used as analyti
cal reagents, as nerve sedatives in medicine, and in the.preparation 
of silver bromide emulsions for photographic film, plate, and paper. 

· January 1968 
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BROMINE, POTASSIUM BROMIDE, AND .SODIUM BROMIDE 

'lJ.S. tariff treatment 

The column 1 rates of duty applicable to imports (see general 
headnote 3 in the TSUSA-1968) are as followss 

TSUS Rate prior to Rate effective 
item Commodity Jan. lz 19ti8 Jan. lz 1972 

415.05 Bromine------------------ 10¢ per lb. 5¢ per lb. 
420 .. 02 Potassium bromide-------- 4¢ per lb. 2¢ per lb. 
420.82 Sodium bromide----------- 10¢ per lb. 5¢ per lb. 1/ 

1/ This rate, as well as those for 1970 and 1971, is contingent; 
see footnote 1 to Staged Rates and Historical Notes to Pt. 2 of sched
ule 4 of the TSUSA-1968, as shown in appendix A to this volume. 

The rates effective January 1, 1972, represent the final stage 
of reductions resulting from concessions granted by the United States 
in the sixth (Kennedy) round of trade negotiations under the General 
Agreement on Tariffs and Trade (GATT). The first of five annual
stages of the reductions became operative January 1, 1968. Rates of 
duty for the individual stages are given in the TSUSA-1968, an excerpt 
from which is reproduced as appendix A to this volume. The rates shown 

. above as existing prior to January 1, 1968, are the rates applicable 
on August 31, 1963, the effective date of the TSUS. 

The ad valorem equivalents of the specific rates of duty in ef
fect prior to January 1, 1968, on bromine, potassium bromide, and 
sodium bromide, based on imports in 1966, were 0.4, 6.1, and 0.3 per
cent, respectively. 

U.S. consumption, productionz and producers 

U.S. consumption of elemental bromine and the bromides covered 
here is comparable in size to, and supplied almost entirely from, U.S. 
production. Statistics on U.S. production, however, are not available 
as such and output can only be gauged by sales of elemental bromine 
and bromine in all forms by primary (original) producers, as reported 
by the U.S. Bureau of Mines. During 1961-66 sales of elemental bromine 
by these producers increased in each year from about 18 million .pounds, 
valued at $3.5 million, in 1961, to 40 million pounds, valued at $8.4 
million, in 1966 (see accompanying table). Additional quantities of 
bromine were consumed by primary producers in the manufacture of a 
variety of bromine derivatives, sales of which in 1966 brought the 
total amount of bromine sold in all forms to 275 million pounds, valued 
at nearly $80 million, a volume increase of more than 50 percent of the 
180 million pounds, valued at $45 million, sold in 1961. The rising 
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BROMINE, POTJ\SSTIJM BROMIDE, AND SODIUM BnOMIDE s 

trend in bromine output, as reflected in increased sales by primary 
producers, was due partly to the increasing use of antiknock compounds 
and partly to the development of new uses. Current domestic output of 
potassium and sodium bromide, combined, is estimated at about 7 mil
lion pounds annually, with the output of potassium bromide exceeding 
that of sodium bromide. 

In'l967, ele~ental bromine was produced by 7 U.S. firms operating 
12 plants, which were situated in Arkansas·(4), California (2), Michi
gan (5), and Texas (l); approximately 85 percent of their output is 
consumed in the producing plants. For some of the producing firms, 
sale of elemental bromine is a substantial source of revenue. Potas
sium and sodium bromide are produced by about 5 domestic firms, all of 
which produce other chemicals. 

U.S. exports and imports 

U.S. exports of the chemicals discussed in this summary are not 
separately reported in official statistics; in recent years, these 
exports are estimated to have been small, although greater in volume 
than imports. 

U.S. imports of the chemicals dealt with here have been negligi
ble. Imports of potassium bromide have originated :in Israel, the 
United Kingdom, Canada, France, and West Germany; imports of sodium 
bromide have originated in the Netherlands, France, the United Kingdom, 
and West Germany. 

In 1964, the first full year for which separate statistics on im
ports of elemental bromine becama.a~aiilable, such imports amounted to 
200 pounds, valued at $204; in 1966, imports amounted to 83 pounds, 
valued at $1,844. These imports originated in Canada and were, as in
dicated by the unit values, for specialized uses. No imports of ele
mental bromine were reported for 1965. In recent years, imports of 
potassium bromide and sodium bromide have been small and irregular. 
The year of maxim.wn imports during the period 1961-66 was 1963, in 
which 50,000 pounds of potassium bromide, valued at $7,000, and 30,000 
pounds of sodium bromide, valued at $11,000, were imported (see accom
panying table). 

January 1968 
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.6 BROMINE, POTASSmM BROMIDE, AND SODTIJM BROMIDE 

Bromine$ potassium bromide, and sodium bromides U.S. sales of bromine 
by primary producers, and imports for consumption of potassium bro-
mide and sodium bromide, 1961-66 · . 

Year 
Sales by Imports 

primary producers :-=---:---:-----=--":"":"""
Elemental : Bromine inys Potaseium a Sodium 
bromine • all .. .forms 1 . bromide • bromide . . . 

Quantity (1,000 pounds) 
. . 

1961--------------------: 17,706 180,798 - s 
1962--------------------~ 23,106 190, 747 I - g 

1963--------------------1 26,248 : 203,333 I 50 I 

1964--------------------t 30, 435 238,019 :!I 
1965--------------------: 35,118 g 274,569 2 : 
1966--------------------: 39,952 : 275,009 g 9 : 2/ 

Value (1,000 dollars) 
: 
: : . I - -. 

1961--------------------: 3,510 I 44,517 : - : 
1962--------------------: 4,267 s 46,617 . - I . 
1963--------------------g 4,443 . 48,558 : 7 . 
1964--------------------: 5,096 : 66,064 I 'J/ 
1965--------------------: 7,477 : 77, 259 g 1 I 

19.66--------------------t 8,.388 g 78,883 6 g 

I S g 

!/ Value is value of elemental bromine sold as such plus value of 
br.omine compounds including value added by manufacture. 

2/ Less than 500 pounds. 
2J Less than $500. 

24 

30 
l 

28 

9 

11 
2 
6 
1 

Source: Sales compiled from official statistics of the U.S. Bureau 
of MinesJ imports compiled from official statistics of the U.S. Depart
ment of Conunerce, 

Note.--Imports of bromine, first separately reported beginning 
September 1963, have been negligible. 
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CFB IUM, POTASSIUM, SODIUM, AND RUBIDIUM 

Commodity 
TSUS 
item 

Cesium, potassium, and sodium---------- 415.10 
Rubidium------------------------------- 415.40 

Note,--1'.,or the statutory description see the Tariff Schedules of 
the United States· Annotated ('I'SUSA-196B) (pertinent s8ctions thereof 
are reproduced in appendix A to this volume). 

U.S. trade position 

7 

U ,S. consumption of the chemicals covered by this summary, valued 
at approximately $51 million in 1966, is supplied almost solely by 
domestic production. Exports are estimated to be a small part of pro
duction, and imports are negligible relative to consumption. 

Comment 

Cesium, potassium, sodium, and rubidium are all highly reactive, 
silvery-white, chemical elements belonging to the alkali metals 

group. Sodium, by far the most important of the group co.mmercially, 
is produced by the electrolysis of fused salt (item 420.94) and is 
used principally in the production of tetraethyl lead (item 429.70) 
and tetramethyl lead (item 429.85), both of which are antiknock · 
additives for gasoline. Lesser quantities are used in the descaling 
of metal, as a heat transfer medium in nuclear reactors, in the prep
aration of other metals and chemicals, and in the development of 
electrical conductors. Cesium, potassium, and rubidium can be obtained 
by the thermochemical reduction of their chlorides, but only cesium 
is currently of commercial significance. It has var1.ous electronic 
applications, and in addition is being used in the development of 
ion propulsion systems for space flight and thermionic systems for 
converting heat to electricity. 

The column 1 rates of duty applicable to imports (see general 
headnote 3 of the TSUSA-1968) are as follows: 

TSUS Rate ;erior to Rate effective 
item Commodity Jan. 1, 1968 Jan. 1, 1972 

415.10 Cesium, potassium, 17% ad val. 8.5% ad val. 
and sodium. 

415.40 Rubidium---------- 10.5% ad val. 5% ad val. 

The rates effective January 1, 1972, represent the final stages 
of a reduction resulting from concessions granted by the United 

~Tanuary 1968 
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'8 CESIUM,. POTASSIUM, SODIUM, AND RUBIDIUM 

States in the sixth (Kennedy) round of trade negotiations under the 
General Agreement on Tariffs and Trade (GATT), The first of five 
annual stages of the reductions becane operative January 1, 1968, 
Rates of duty for the individual stages are given in the TSUSA-1968, 
an excerpt from which is reproduced as appendix A to this volume, The 
rates shown above as existing prior to January 1, 1968, are the rates 
applicable on August 31, 1963, the effective date of the TSUS. 

Domestic consumption of these chemicals, estimated to have been 
valued at $51 million in 1966, is supplied almost solely by U ,S, pro
duction. Although cesium and sodium, particularly sodium, are pro
duced in commercial quantities for important industrial applications, 
the very small output of potassium and rubidium has been confined 
.mostly to laboratory and experimental use. 

Annual production of sodium increased steadily from 218 million 
pounds in 1961 to 330 million pounds in 1966 (see accompanying table),_ 
reflecting mainly increasing output of antiknock mixtures, Three 
large, diversified corporations produce sodium at five plants situated 
in Louisiana, New York, Ohio, Tennessee, and Texas; the bulk of the 
output is used by the producers in their integrated operations. 

Statistics on output of cesium are available only for 1961 and 
-1962, when 208 pounds and 159 pounds, respectively, were produced, 
According to estimates of the National Aeronautics and Space Adminis
tration, the annual demand for cesium :may reach 2,000 pounds by 1970. 
Cesium is produced by four diversified companies in four plants 
situated in California, Michigan, and Pennsylvania. 

Exports of the chemicals covered by this summary are not separately 
reported in official statistics but are estimated to be only a small 
part of domestic production. 

Imports, first separately classified beginning August 31, 1963, 
have constituted a negligible share of domestic consumption, Imports 
under item 415.10 amounted in 1964 to 5,375 pounds, valued at $7,000; 
in 1965, to 11,037 pounds, valued at $15,530; and in 1966, to 16,237 
pounds, valued at $21, 757 (1966 statistics as reported by the Depart
ment of Commerce have been adjusted to eliminate imports from Argentina 
which are believed to have been recorded in error). N9 imports were 
reported under item 415.40 before 1966; in that year imports were 
valued at $254 (quantity not specified). The United Kingdom and France 
have been the principal supplying countries; sodium for specialized 
use has been the principal product imported. 

Alkali :metals, notably sodium, are produced in several industri"" 
alized countries in addition to the United States, but statistics on 
foreign output and trade are fragmentary, 

January 19"68 
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CESIUM, POTASSIUM, SODIUM, AND RUBIDIUM 9 

Sodium: U.S. production, 1961-66 

Year :Quantity =vaiue 1f . . 
1,000 : 1,000 

pounds : dollars· 

1961-----------------------------------------------: 218,200 
1962------------------~----------------------------: 238,168 
1963-----------------------------------------------: 251,132 
1964-----------------------------------------------: 278,626 
1965-----------------------------------------------: 303,176 
1966-------------------.----------------------------: 329 '768 

1/ Estimated from the unit value of total shipments. 

35,436 
39 ,343 . 
41,390 
45,954 
47,803 
50,633 

Source: Compiled from official statistics of the U.S. Department of· 
Co:mmerce, except as noted. 

January 1968 
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ACETYLENE BLACK AND 
OTHER ELEMENTAL CARBON 

Commodity 
TSUS 
rrem 

Elemental carbon--------------------------- 415.15 

Note.--For the statutory description, see the Tariff Schedules of 
the United States·Annotated (TSUSA-1968) (pertinent sections thereof 
are reproduced in appendix A to this volume). 

U.S. trade position 

11 

Until recently, the United States had no commercial production of 
any elemental carbon included in this statutory description. At 
present only one type, acetylene black, is produced domestically. U.S. 
annual output of acetylene black, about 7 million pounds, has been 
roughly equal to the quantity imported; exports have been virtually 
nil. 

Comment 

Acetylene black is the only commercial type of elemental carbon~ 
that is not provided for by name in the TSUS. Other types, such as 
carbon black (item 473.04) and lampblack (item 473.06) are discussed 
in other summaries. 

Acetylene black, which is made by the continuous decomposition of 
acetylene gas, consists of minute particles of elemental carbon con
nected in a chainlike structure. This high-purity product, normally 
more than 99. 5 percent carbon, is marketed in 50-percent and 100-
percent compression grades. The compression grades facilitate use of 
handling and processing. The principal use o.f acetylene black is in 
the manufacture of dry cell batteries; other uses include the manu
£acture of antistatic and conductive rubber and plastic products. 

The column 1 rates of duty applicable to imports (see general 
headnote 3 in the TSUSA-1968) are indicated below: 

TSUS 
item _0ommodity 

Rate prior to 
Jan. 1, 1968 

Rate effective 
Jan. 1, 1972 

415. l;' Elemental carbon---- 5% ad val. Free 

The du-.~y-free status represents the final stage of a reduction 
resulting from a concession granted by the United States in the sixtri. 
(Kennedy) round of trade negotiations under the General Agreement on 
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-."t2: ACETYLENE BLACK AND 
OTHER ELEMENTAL CARBON 

Tariffs and Trade (GATT). The first of the five annual stages of the 
reduction became· operative January 1, 1968. Rates of duty for the 
individual stages are given in the TSUSA-1968, an excerpt from which 
is reproduced as appendix A to this volume. 

The sole domestic producer of acetylene black is a large, 
diversified firm which manufactures numerous products, including in
dustrial chemicals Rind plastics. That firm began commercial produc
tion of acetylene black in 1964, after imports were unable to satisfy 
U.S. demand, especially during 1962-63, when imports were disrupted 
by foreign labor disputes. 

Official statistics on the U.S. output of acetylene black have 
not been published because such data would reveal the operations of 
the one producer; it is estimated, however, that domestic output 
amounts to about 7 million pounds annually. The plant producing 
acetylene black is situated in Ohio, adjacent to a calcium carbide-

• acetylene gas facility operated by the same firm; that facility manu
factures acetylene gas, the raw material for acetylene black. 

The apparent consumption of acetylene black in the United States 
,increased from 7 million pounds in 1961 to about 14 million pounds 
·in 1966. The increase in consumption during that period is chiefly 
attributable to t~e expanded domestic output of dry cell batteries. 

U.S. imports of acetylene black have been relatively constant in 
recent years at an average annual rate of about 7 million pounds (see 
accompanying table). Canada, the chief source of U.S. imports during 
1961-66, supplied about 90 percent of the total quantity imported in 
1~66. U.S. exports of acetylene black have been virtually nil, 

Canada is probably the world's largest producer of acetylene 
black; since its internal consumption is small; most of its output 
has been for export markets, chiefly the United States, Other major 
foreign producers of acetylene black include the U,S,S,R., West 
Germany, and Japan. 
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ACETYLENE BLACK AND 
OTHER ELEMENTAL :CARBON' 

Elemental carbon: U.S. imports for consumption, 
by principal sources, 1961-66 

Source 1961 1962 . 1963 . 1964 . 1965 . . . 
Quantity (1,000 pounds) 

Canada----------------: 8,074 7,435 4,927 6,465 5,908 
East Germany----------: 448 549 413 339 
All other-------------: - I2I 112 

Total-------------: 8 1or4 I 1883 6.233 6 18I8 61322 
Value (1,000 dollars) 

Canada.---------------: l,482 l,321 846 1,125 1,030 
East Germany----------: 63 77 . 59 49 
All other-------------: - 181 - l,O~' Total-----~-------: 1,482 1,384 1,104 1,184 . . 

13 

1966 

6,285 
400 
3I4 

1.022 

l,081 
55 
42 

l,185 

~~ource: Compiled from official statiStics of the U.S. Department 
ot· Commerce. 
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CHLORINE 

Commodity 
TSUS 
item 

Chlorine------------------------- 415.20 

Note.--For the statutory description see the Tariff Scheduies of 
the United States Annotated (TSUS'A.J.968~ (pertinent sections thereof 
are reproduced in.appendix A to this volume). 

U.S. trade position 

15 

Domestic production is valued at more than $JOO million a year 
and has been increasing. Imports and exports amount to less than l 
percent of production and consist largely of border trade with Canada. 

Description and uses 

Chlorine is a greenish-yellow, highly poisonous gas under normal 
conditions of temperature and pressure but is usually liquefied for 
shipment, storage, or use. It is produced almost entirely by the 
electrolysis of melted salt or salt solutions, which are in plentiful 
supply from domestic sources. For every pound of chlorine, the pro
ducers obtain about 1.1 pounds of a coproduct, caustic soda (item 
421.08). Expensive containers are required for the long-distance 
shipment of chlorine. 

Chlorine is one. of the most important inorganic chemicals. The 
volume produced is exceeded only by that of sulfuric acid, anhydrous 
ammonia, and caustic soda. It is used in the production of a wide 
variety of chemicals, for the bleaching of pulp and paper, for water 
purification, in textile bleaching, and in sewage treatment. · 

U.S. tariff treatment 

The column 1 rates of duty applicable to imports (see general 
headnote 3 in the TSUSA-1968) are as follows: 

TSUS 
TteTii Commodity 

Rate prior to 
Jan. 1, 1968 

415.20 Chlorine-----------~ 10.5% ad val. 

Rate effective 
Jan. 1, 1972 

5% ad val. 

The rate effective January 1, 1972, represents the final stage 
of a reduction resulting from a concession granted by the United State~· 
in the sixth (Kennedy) round of trade negotiations under the General · 
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CIU..ORINE 

Agreement on Tariffs and Trade (GATT). · The first of five annual 
stages of the reduction became operative January 1, 1968. Rates of 
duty for the individual stages are given in the TSUSA-1968, an excerpt 
from which is reproduced as appendix A to this volume. The rate shown 
above as existing prior to January 1, 1968, is the rate applicable on 
August 31, 1963, the e.ffective date of the TSUS. 

U.S. consumption, producers, and production 

Domestic consumption rose from about 9. 2 billion pounds in 1961 
to 14.5 billion pounds in 1966 (table 1), or by about 58 percent. Use 
in chlorinated organic products and in the pulp and paper industry 
accounted for the bulk of the increase. 

Chlorine is produced in the United States by about 36 chemical 
companies operating 68 plants situated in 26 States. Most of the 
plants are east of the Mississippi River. The producing concerns 
manu:f,'acture a variety of other chemicals and the importance of chlorine 
to total operations varies greatly between different plants; for some, 
it is an important source of income. 

Do.mastic produe~ion increased fro.m 9.2 billion pounds, valued at 
$256 million, in 1961, to 14.4 billion pounds, valued at $)96 million, 
in 1966. More than half of the dometic output is consumed captiv~ly 
(i.e., used by the producers in their own operations). · 

U.S. e:xports and imports 

Exports of chlorine increased from 65 million pounds in 1961 to 
86 million pounds in 1965, then declined to 43 million pounds in 
1966 (table 2). Exports amounted to less than 1 percent of production 
during 1961-66. Canada was the principal market, taking more than 90 
percent of the total exports in most years. 

Imports, nearly all from Canada, have generally been less than 
exports. They ranged from 43 million to 145 million pounds a year 
in 1961-66 (table 3). Chlorine is not usually shipped long distances. 
Imports and exports are nearly all the result of border transactions 
and consist largely of intracompany transfers. 
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CHLORINB 17 

!!2rld e::oduction and trade 

Chlorine is produced in nearly all industrialized nations. In 
the free world West Germany is second to the United States in volume 
of production and Japan has a volume that is not far below that of 
West Germany. The United Kingdom, Frarice, Italy, and Canada follow 
Japan in order. Many smaller countries produce a volume sufficient 
for their own use~ 
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IffJ CHLORINE 

Table 1.--Chlorine: U.S. production, imports for consumption, exports 
of domestic merchandise, and apparent consumption, 1961-66 

(Quantity in thousands of pounds; value in thousands of dollars) 

Year Production Imports 

1961--------: 9,201,582 45,064 
1962--------: 10,285,752 57,374 
1963--.:.-----: 10,928,160 52,957 
1964-------..:.: 11,890,430 43,368 
1965--------: 13,034,158 77,810 
1966--------: 1424102330 1442840 

1961--------: 255,655 1,561 
1962--------: 290,269 1,870 
1963--:...-----: 295,707 1,652 
1964----;..---: 318,857 1,471 
1965--;..,-----: 360,466 2,395 
1966--------: 396~110 4,167 

Exports= Apparent 
:consumption 

Quantity 

64,749 9,181,897 
71,617 10,271,509 
74,285 10,906,832 
87,704 11,846,094 
85,582 13,026,386 
422624 1425122546 

Value 

1,764 255,452 
1,966 290,173 
2,217 295,142 
2,557 317,771 
2,354 360,507 
1,189 399,088 

: Ratio 
:(percent) of 

imports to. 
consumption 

0.5 
.6 
. 5 
.4 
.6 

1.0 

o.6 
.6 
.6 
.5 
,7 

1.0 

Source: Compiled from official statistics of the U.S. Department of 
Commerce. 
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Table 2.--Chlorine: U.S. exports of domestic merchandise 
by principal markets, 1961-66 

19 

Market 1962 1964 1966 

Quantity (1~000 pounds) 

Canada-----------: 60,246 65,942 69,137 83,868 77,383 36,638 
Mexico------------: 87 1,286 244 716 3,506 1,249 
Panama-----------: 283 421 158 119 198 460 
Honduras---------: 137 657 424 265 291 448 
Bahamas----------: 345 505 189 115 450 652 
Guatemala--------: 602 7 67 232 297 528 
Dominion .. 

Republic-------: 552 853 727 776 1,285 440 
Indonesia--\------: · 60 . 338 . -· 10 150 5 
All other-----:..-- : ........,2;;...,._4-T=3'-4 _ _...;;;l_,"'='9-'-46;......;_.;::-3 .ii...; O;;...;O;..;;;;l'-. ....;...._. ,,..;l"-''"""6""'"0,.:-3 ..;..;_...,,..;;;;2..._, 0.;;;..,2=-2---.--2....1.aG4 

Total-------: 64,749 71,617 74,285 87,704 85,582 42,62~ 

Canada-----------: 
Mexico-----------: 
Panama-------·----: 
Honduras---------: 
Bahamas----------: 
Guatamela--------: 
Dominion'-----

1,620 
2 

10 
4 

10 
16 

1,780 
52 
12 
17 
16 

11 

Value (1,000 dollars) 

2,030 
13 

7 
12 
10 

2 

2,397 
35 
7 
9 
9 
7 

2,114 
82 
10 
10 
17 
14 

961 
3T. 
36 
31 
22 
15 

Republic-------: 20 25 27 31 10 
Indonesia--------: 5 11 1 20 8 
All other-------- : __ ....,.7-r--I _..._ _ _..,P,...,,5,....-..._--..10-.7..._.. ___ 6"'"'5 _...__---"5...-6_...._ _ ___,,,..69 

Total----~--: 1,764 1,966 2,217 2,557 2,354 1,189 · 

l/ Less than $500. 

Source: Compiled from official statistics of the U.S. Department of 
Commerce. 

January 1968 
4:2 



~:20 CHLORINE 

Table 3.--Chlorine: U.S. imports for consumption, by sources, 1961-66 

Source 

Canada-----------: 
Venezuela--------: 
Mexico-----------: 
Japan----------- : 
Belgium----------: 
West Germany-----: 

Total-------: 

Canada-----------: 
Venezuela--------: 
Mexico--------~--: 

Japan------------: 
Belgium----------: 
West GPnnany-----: 

Total·------: 

Source: Compiled 
Commerce. 

1961 1962 1964 1966 

Quantity (1,000 pounds) 

39 ,641 49,937 51,634 36,021 75,523 :142,225 
2,293 2,217 1,323 1,077 1,297 1,075 
2,705 5,183 6,270 220 1,540 

770 
27 

422 10 : 
452064 2723:I4 522257 432368 1-72810 :1442840 

Value (1,000 dollars) 

1,295 1,570 1,605 1,131 2,261 4,011 
97 91 47 94 106 95 

110 205 246 9 61 
19 

2 
22 2 

12561 12870 12622 124:z:1 22322 42167 
from official statistics of the U.S. Department of 
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IODINE 

Commodity 
TSUS 
item 

Iodine, crude-------------------- 415.25 
Iodine, resublimed--------------- 415.27 

21 

Note.--For the statutory description, see the Tariff Schedules of 
the United States-Annotated (TSUSA-1968) (pertinent sections thereof 
are reproduced in appendix A to this volume). 

U.3. trade position 

Between 1961 and 1966, U.S. consumption of crude iodine increased 
from 2.6 to 3.8 .million pounds per year. At least 75 percent of this 
consumption was supplied by imports, primarily from Chile; exports are 
believed to have been small. 

I~ 1961-66, annual U.S. production of resublimed iodine ranged 
between 100,000 and 200,000 pounds; in recent years imports have 
supplied a negligible part of domestic supply, while exports, not 
separately reported, are believed to have been small. 

Description and uses 

Iodine is a gray to purplish-black crystalline element of the 
halogen group. The crude grade is normally 99.0 to 99.8 percent pure, 
and the resublimed grade is usually 99.9 percent pure, Crude iodine 
is obtained from nitrate deposits, brines, and seaweeds and is used 
primarily to produce resublimed iodine and iodine compounds. Re
sublimed iodine is used in the manufacture of antiseptics and iodine 
compounds. The principal iodine compound produced is potassium 
iodide (item 420.20). Iodine, which is on the list of strategic 
materials, is stockpiled by the U,S. Government. 
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u_.s. tariff treatment 

The column 1 rates of duty applicable to imports (see general 
headnote 3 of the TSUSA) are as follows: 

TSUS 
item 

415 .25 
415.27 

Commodity 
Rate prior to 
Jan. 1, 1968 

Iodine, crude--------- Free 
Iodine, resublimed---- 10¢ per lb. 

Rate effective 
Jan. 1, 1972 

Free 1/ 
5¢ per lb. ~/ 

1/ Rate not affected by the sixth (Kennedy) round of trade negotia
tions under the General Agreement on Tariffs and Trade. 
~/ This rate, as well as those for 1970 and 1971, is contingent; see 

footnote 1 to Staged Rates an::l. Historical Notes to Pt. 2 of schedule 4 
of the TSUSA-1968, as shown in appendix A to this volume. 

The duty-free status for crude iodine was provided for in para
graph 1698 of the Tariff Act of 1930 as originally enacted, and has 
been bound since March 1949 as a result of a concession granted by 
the United States·in the General Agreement on Tariffs and Trade (GATT). 

The rate on resublimed iodine, effective January 1, 1972, 
·represents the final stage of a reduction resulting from a concession 
granted by the United States in the sixth (Kennedy) round of trade 
negotiations under the GATT. The first of five annual stages of this 
reduction became operative January 1, 1968. Rates of duty for the 
individual stages are given in the TSUSA-1968, an excerpt from which 

is reproduced as appendix A to this volume. The rate shown above as 
existing on January 1, 1968, is the rate applicable on August 31, 1963, 
the effective date of the TSUS. 

The ad valorem equivalents of the specific duty of 10 cents per 
pound on item 415.27 based on imports (all from Japan) entered in 
1965 and 1966 were 7.0 percent and 7.1 percent, respectively. 

U.S. consumption, production, and producers 

U.S. consumption of crude iodine dropped slightly from 2.6 million 
pounds in 1961 to 2.5 million pounds in 1962 and then advanced steadily 
to 3.8 million pounds in 1966 (table 1). The U.S. supply of resublimed 
iodine (pr,oduction plus imports) increased steadily from 104,000 pounds 
in 1961 to 200,000 pounds in 1965, then dropped slightly to 196,000 
pounds in 1966. Domestic consumption of both grades is expected to 
continue to increase as disinfecting and sanitizing uses expand. 

The U.S. Bureau of Mines estimated in 1965 that the sole U.S. pro
ducer of crude iodine supplied about one-fourth of the domestic require
ments. Domestic resublimed iodine production, amounting to 194,000 . 
pounds in 1966, supplied more than 95 percent of U.S. consumption. 
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The sole domestic producer of crude iodine operates plants in 
California and Michigan. Extraction in California is from oil-well 
brines and that in Michigan, from natural brines. Resublimed iodine 
is produced by seven fir.ms with plants situated in California (one), 
Missouri (two), New Jersey (three), and Oklahoma (one). 

U.S. exports and imports 

23 

U .s. exports of crude and resublimed iodine are not separately re-' 
ported in official statistics; they are believed to be small. 

In recent years, U.S. imports of crude iodine, originating pri
marily in Chile and secondarily in Japan (table 2), have supplied at 
least 75 percent of domestic consumption. Imports were somewhat larger 
than domestic consumption during 1961-63, averaging 3.1 million pounds 
(table 1) reflecting the stockpiling of iodine by the U.S. Government. 
On March 5, 1964, the stockpile objective for iodine was revised upward 
from 4.3 to 8 million pounds; on December 31, 1965, Government in
ventories amounted to 4.3 million pounds. Stockpiling was negligible 
in 1964 and 1965, and imports in those years decreased to 2.6 million 
and 2.8 million pounds, respectively. In 1966, imports increased to 
7.1 million pounds, reflecting the resumption of stockpiling. 

In recent years, imports of resublimed iodine peaked in 1962 at 
9,000 pounds and have declined steadily since then. Imports in 1966 
amounted to 2,000 pounds, equivalent to about 1 percent of total U.S. 
supply. 

Foreign production and trade 

Production of crude iodine in Chile in 1964 amounted to about 4.8 
million pounds, approximately 40 percent of which was exported to the 
United States. Output originated from four companies, one of which 
produces more than 90 percent of the total; it is determined by pro
jected sales volume, since capacity exceeds demand •. Chilean iodine is 
recovered as a byproduct of the nitrate industry. 

Production of elemental iodine in Japan amounted to 4.5 million 
pounds in 1964. Some six firms accounted for the bulk of this output, 
which is obtained from brines associated with natural gas. 
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.· . 

Table 1.--Crude iodine: U.S. consumption and imports tor 
consumption, 1961-66 

', ,• Ratio 
Year . Reported ··. _ : Imports 1/: 

: consumption. : : 
.Pf imports 

to 
consumption .. . 

. . 
1961----------------------------: 
1962----------------------------: 
1963--~--~----------------------: 
1964-----------~----------------: 
1965~---------------------------: 
1966----------------------------: 

1.000 
pounds 

2 ,597. : 
2,497 
2,695 
3,128 
3,506 
3,764 

1 1000 
pounds . .. 

3,017.: 
3,026 
3,336 
2,592 
2,847 
7,133 

Percent 

116 
121 
124 

83 
81 

190 

!/ In 1961-63 and 1966, imports exceeded domestic consumption owing 
to stockpiling by the Government. 

Source: Reported consumption compiled from official statistics of . 
the U.S. Bureau ot Mines; imports compiled from official statistics of 
the U.S. Department ot Cozmnerce. 
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Table 2.--Crude iodine: U.S. imports for consumption, by sources, 
1961-66 

Year Total Chile Japan Canada 

Quantity (1,000 pounds) 

1961-----------------------------: 3,017 1,964 1,053 
1962-----------------------------: 3,026 2,229 797 
1963-----------------------------: 3,336 2,462 874 
1964-----------------------------: 2,592 1,759 804 29 
1965------------------~----------: 2,847 2,111 736 
1966----------------------------- :_Y __ 1 ...... .....,1_3~ .... 3---_4 .... 4_.o ..... 4_..... .... 2 ........ 1..-1 .... 0 -------

1961-----------------------------: 
1962-----------------------------: 
1963-----------------------------: 
1964-----------------------------: 
1965-----------------------------: 
1966-----------------------------: 1/ 

Value (1,000 dollars) 

2,852 
2,841 
2,958 
2,369 
2,476 
5,934 

1,822 
2,054 
2,093 
1,492 
1,689 
3,676 

1,030 
787 
865 
846 
787 

2,245 

1/ Includes 11 thousand pounds, valued at 13 thousand dollars, 
imported from Hong Kong. 

31 

Source: Compiled from official statistics of the U.S. Department of 
Commerce. 
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LITHIUM AND LITHIUM COMPOUNDS 

Commodity 
TSUS 
Iteiii 

Lithium------------------------- 415.30 
Lithium compounds--------------- 419.10 

27 

Note.--For the statutory description, see the Tariff Schedules of ' 
the United States 'Annotated (TSUSA-1968) (pertinent sections thereof 
are reproduced in appendix A to this volume). 

U.S. trade position 

Virtually all U.S. c.onsumption of lithium compounds is supplied 
from domestic production. Commercial sales are estimated to have 
been above 10 million pounds in recent years. Exports are estimated 
to have absorbed a moderate part of production in recent years. Im-
ports amounted to less than 100 pounds in 1966. · 

Comment 

This summary covers lithium, a silvery-white chemical element of 
the alkali metals group, and some 30 lithium compounds not more 
specifically provided for elsewhere in the TSUS, principally lithium 
bromide, carbonate, chloride, fluoride, hydroxide, iodide, nitrate, 
and sulfate. Lithium stearate (item 490.30) and organic lithium salts 
(item 426.46) are discussed in separate summaries. Lithium and 
lithium chemicals are obtained chiefly from the mineral spodumene 
(item 523.81) and from dry lake brines such as those found at Searles 
Lake, Calif., and Silver Peak, Nev., and are used in the manufacture 
of thermonuclear weapons, alloys, ceramic products, specialty glass, 
welding and brazing fluxe-s, lubricants, 'and industrial cooling and 
drying systems. 

The column 1 rates of duty applicable to imports (see general 
headnote 3 in the TSUSA-1968) are as follows: 

TSUS Rate Erior to Rate effective 
item Commodity Jan. 1 2 19b8 Jan. lz 1972 

415.30 Lithium-------------- 25% ad val. 12.5% ad val. 
419.10 Lithium compounds---- 10.5% ad val. 5% ad val. 

· The rates effective January 1, 1972, represent the.final stage of 
reductions resulting from concessions granted by the United States in 
the sixth (Kennedy) round of trade negotiations under the General 
Agreement on Tariffs and Trade (GATT). The first of five annual stages 
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LITHIUM AND LITHIUM COMPOUNDS 

ofl:...·the reductions became op,~rati ve ,January 1, 1968. Rates of duty for 
the indivigual stages are given in the TSUSA-1968, an excerpt from which 
is reproduced as appendix A to this volume. The rates shown above as 
existing prior ~o January 1, 1968, are the rates applicable on August 31, 
1963, the effective date of the TSUS. 

No official statistics are available on the production and con
sumption of lithium and its compounds, but trade sources indicate that 
commercial sales approximated 9 million pounds (lithium carbonate 
equivalent 1/) in 1962, and are estimated to have increased substantially 
since then.- Virtually all consumption is currently supplied from do
mestic output. Domestic productive capacity expanded greatly in the 
middle 1950's in response to requirements of the Atomic Energy Com
mission(AEC) for the isotope lithium-6, and in the period 1956-60 the 
AEC purchased large quantities of lithium compounds from which this 
isotope was extracted. As a result, the AEC accumulated la:.rge in
ventories of lithium materials depleted in li thium-6--competitive 
in all commercial respects with currently produced materi.als--for which 
disposal is contemplated when it will not disrupt domestic markets. 

Three firms, with plants located in California, Nevada, North 
Carolina, Pennsylvania, and Virginia, account for the bulk of output, 
although lithium chemicals are also produced by some 20 additional firm~. 
Sales of lithium chemicals are a substantial source of revenue for the 
major suppliers. 

Official statistics on exports of lithium chemicals are not avail
able, but exports are believed to have absorbed a moderate part of 
domestic production in recent years. In the 2-year period 1962-63, 
exports amounted to 2.1 million to 2.6 million pounds (lithium carbonate 
equivalent) according to trade information. 

Official statistics on imports of inorganic lithium compounds first 
became available effective August 31, 1963. For the years 1964 and 1965, 
imports amounted to l.2'million pounds, valued at $0.5 million, and 1.3 
million pounds, valued at $0.6 million, respectively, but in 1966 they 
decreased sharply, amounting to only 97 pounds, valued at $8, 906, Li
thium carbonate was the principal compo~und imported. Canada was the 
principal source of &upply in 1964-65, but did not export to the United 
States in 1966 owing to suspension of production, The high unit value 
of imports in 1966 reflects import~, of compounds for special purposes, 
There were no imports of lithium metal in the period 1961-66. 

1/ One pound of lithium is equivalent to l0,6 pounds of lithium 
carbonate. 
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PHOSPHORUS 

Commodity 

Phosphorus------------------

'TSUS 
rrem 

415. 3.5 

29 

Note.--For the statutory description, see the Tariff Schedules of 
the United States Annotated (TSUSA-1968) (pertinent sections thereof 
are reproduced in.appendix A to this volume). 

U,S, trade position 

Phosphorus is an important chemical raw material used principally 
as an intermediate in the production of phosphoric acid. Although 
phosphorus is produced in substantial quantities in many countries, 
only small quantities enter international trade because of the diffi
culty and expense of handling this chemically unstable element. In 
1966, U .s. consumption of phosphorus amounted to 1.1 billion pounds. 

Description and uses 

Phosphorus is produced in two forms--white and· red. White phos
phorus is a white or lemon-colored wax-like solid; it is poisonous 
and at normal temperatures is highly unstable (it ignites spontaneous
ly in air, producing phosphorus pentoxide). Red phosphorus is a dark
red am.orphous solid; it is nonpoisonous and, when pure, is stable at 
normal temperatures. The commercial product contains impurities, 
however, which make it moderately unstable. 

White phosphorus is produced in an electric furnace by smelting 
carefully proportioned charges of phosphate rock, coke, and silica. 
The resulting vaporized phosphorus is condensed and collected under 
water to prevent its ignition. Red phosphorus is made by heating 
white phosphorus to 250° C. in a closed retort containing no oxygen. 

White phosphorus is used principally as an intermediate in the 
production of phosphoric acid (item 416.30, which is used largely in 
the production of detergents, fertilizers, and soft drinks. Substan
.tial quantities of white phosphorus are also used to produce metal 
alloys and munitions, such as tracer bullets, incendiary bombs, and 
smoke bombs. Previously it was an important component of rodent and 
insect poisons, but has been largely replaced by organic compounds. 
Red phosphorus is used principally by the match industry as the strik
ing surface on books and boxes of safety matches. 

January 1968 
4:2 



30 PHOSPHORUS 

U.S. tariff treatment --
The column 1 rate of duty applicable to imports (see general 

headnote 3 in the TSUSA-1968) is as follows: 

TSUS 
item Commodity 

415.35 Phosphorus------ 4¢ per lb. 

Rate effective 
Jan. 1, 1972 

2¢ per lb. 

The rate effective JanuaFf 1, 1972, represents the final stage 
of a reduction resulting from a concession granted by the United 
States in the sixth (Kennedy) round of trade negotiations under the 
General-Agreement on Tariffs and. Trade (GATT). The first of five 
annual stages of the reduction became operative January 1, 1968. 
Rates of duty for the individual stages are given in the TSUSA-1968, 
an excerpt from which is reproduced as appendix A to tnis volume. The 
rate shown above as existing prior to January 1, 1968, is the rate 
applicable on August 31, 1963, the effective date of the TSUS. The 
ad valorem equivalent of the specific rate of duty in effect prior to 
January 1, 1968, based on imports in 1966, was 12.2 percent. 

·U.S. producers 

Wnite phosphoru·s was produced in the United ::itates in 1966 by six 
large diversified chemical companies an:i the Tennessee Valley Author
ity, in 13 plants. Ten of the plants are located in the South At
lantic ~tates and the East South Central States, and three are located 
in the Mountain ~tates. Red phosphorus is produced by one of these 
companies in one of its plants located in the South Atlantic States. 

U.S. consumption and production 

Virtually all of U.S. consumption of phosphorus is supplied by 
domestic production. Consumption has heen increasing for many years 
and in 1966 totaled 1.1 billion pounds (see accompaning table). The 
increase has resulted from the growing demand for phosphorus com
pounds, particularly in the productl.on of synthetic de.tergent s. 

Separate data on production of white and red phosphorus are not 
available,. but it is believed that less than S percent of the output 
of white phosphorus is further processed lnto red phosphorus. 
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l. S. exports and imports 

~xports of phosphorus are not separately reported but are be-· 
lieved to be smaller than imports. 

31 

Imports of phosphorus are insignificant when compared with 
domestic production. Occasional local shortages of phosphorus have 
resulted in imports, but it is unlikely that imports will contribute 
more than token quantities to the domestic supply. 

World production and trade 

Capacity to produce phosphorus is reported for nine countries 
in the free world and three Communist countries. Official statistics 
ou production and trade are not regularly available. In the free 
world, phosphorus is produced in Canada, the United Kingdom, West 
Germany, ~weden, !"ranee, Italy, Switzerland, Japan, and Australia. 
In the Communist bloc, phosphorus is produced in East uermany, the 
U.~.S.R., and mainland China. 

World production in 1963 is estimated to have reached nearly 1.5 
billion pounds, with the United States accounting for about two
thirds of the output. West Germany and the United Kingdom, the major 
producers in Western Europe, together accounted for about 15 percent 
of world production. Production from Communist bloc countries is 
believed to have totaled about 10 percent of world output. The pro
ducing companies in Canada and Australia are subsidiaries of the 
United Kingdom producer. 

Probably less than 1 percent of the phosphorus produced in 
foreign countries enters international trade because of the diffi
culty and expense of handling this chemically unstable element. 
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Phosphorus: U.S. production, imports for consumption, 
and apparent consumption, 1961-66 1/ 

Year 
(ln thousands of pounds) 

1961---------------------------: 
1962---------------------------: 
1963---------------------------: 
1964-------------------------~~: 
1965---------------------------: 
1966~--------------------------: 

Production Imports 

861,234 
903,940 
976,182 

1,007,760 
1,100,276 
1,120,314 

,2,335 
335 
296 
403 
655 
752 

Apparent 
consumption 2/ 

864,ooo 
904,ooo 
976,000 

1,008,000 
1,100,000 
1,121,000 

1/ Production and import data are not available separately for 
white or red phosphorus. 

g/ Production plus imports (rounded). 

Source: Compiled from official statistics of the U.S. Department 
of Commerce. 

Note.--Exports are not separately classified but are believed to be 
smaller thari imports. 
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SULFUR 

C orrunodi ty 
TSUS 
item 

Sulfur------------------------- 415.45 

33 

Note.--For the statutory description, see the Tariff Schedules of 
the United States Annotated (TSUSA-1968) (pertinent sections .thereof 
are reproduced in appendix A to this volume). 

U.S. trade position 

The United States is the world's largest producer 
sulfur, accounting for about 50 percent of the output. 
consumption of sulfur amounted to 8 million long tons, 
20 percent was supplied by imports. U.S. exports were 
greater than imports. 

Description and uses 

of elemental 
In 1966, U.S. 

of which almost 
somewhat 

SulfUr is a soft, brittle, yellow to yellow-gray element. It is 
one of the major chemical raw materials and large quantities of 'it 
enter international trade. 

Sulfur is obtained both from deposits of native sulfur and from 
natural and refinery gases. Native sulfur is mined where feasible by 
the Frasch process, a method that uses hot water to melt deeply buried 
sulfur which is then pumped to the surface; other methods of mining 
native sulfur include conventional underground and open pit methods. 
The sulfur obtained from gases is called recovered sulfur. The gases 
from which recovered sulfur is obtained include natural gas, petroleum
refinery gas, water gas, and other fuel gases. 

Very little sulfur is consumed directly; nearly all of it is con
verted to sulfur dioxide (item 422.94), which is generally further 
processed to yield sulfuric acid (item 416.35). A large part of the 
sulfuric acid is, in turn, used by the fertilizer industry in the 
manufacture of superphosphates and ammonium sulfate; other industries 
that use large quantities of suifuric acid include the textiles, pulp, 
pigments, steel, and aluminum industries. 

U.S. tariff treatment 

Imports of sulfur are duty free. The duty-free treatment was 
provided for in the Tariff Act of 1930 as originally enacted and in 
the TSUS, effective August 31, 1963, and has been bound since January 
1, 1948, in a concession granted by the United States in the General 
Agreement on Tariffs and Trade (GATT). 
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U.S. consumption 

Annual U.S. consumption of sulfur has increased substar.tially in 
recent years, largely as a result of the growing market for ferti
lizers made from sulfuric acid. The quantity of sulfur consmned in 
1966 was 8 million long tons (table 1). 

U.S. producers 

In 1966 Frasch sulfur, which constitutes the major portion of 
'the U.S. output of sulfur, was produced by four large diversified 
concerns at 10 mines in Texas and Louisiana. Sulfur was produced by 
convent·ional mining· processes by three small companies at three mines 

.in Nevada and California. Recovered sulfur was produced at 75 plants 
owned by 48 concerns, mostly large oil companies, in 18 States from 
coast to coast. 

U.S. production 

In 1966, U.S. production amounted to 8.2 million long tons 
(table 2), 12 percent more than in 1965. Frasch sulfur accounted for 

· 85 percent of the output in 1966, and recovered sulfur, for 15 per
cent. The production of native sulfur other than Frasch sulfur has 
been insignificant in recent years. 

U.S. exports. 

The annual quantity of U.S. sulfur exported amounted to about 
1.6 million long tons during 1961-63, then increased to 1.9 million 
long tons in 1964, and to 2.7 million in 1965 (table J). Exports 
decreased slightly in 1966. The U.S. share of·the world market for 
sulfur declined somewhat as a result of increased competition from 
the recently developed Frasch and recovered sulfur industries in 
Mexico and Canada, respectively. Europe was the major market for the 
U.S. exports, accounting for 40 percent of the shipments in each of 
the years 1961-64 and for more than 50 percent in 1965 and 1966. 
Exports to North American countries, mainly Canada, decreased from 
20 percent of total exports in 1961 to 7 percent in 1966. 
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U.S. imports 

U.S. imports of sulfur, nearly all from Mexico and Canada, have 
been increasing in recent years and in 1966 amounted to 1.5 million 
long tons (table 4). Mexican sulfur was shipped mainly to Florida 
and east coast areas, while Canadian sulfur went to the Northwest and 
the Chicago area. Imports of sulfur supplied about 17 percent of 
consumption in 1966. 

World production and trade 

Elemental sulfur was produced in 1966 by more than 30 countries; 
such production amounted to more than 16.4 million long tons. The 
United States, the largest producer, accounted for 50 percent of 
world output. The next three largest producing countries and their 
shares of world output in 1966 were Canada--11 percent, Mexico--10 
percent, and France--9 percent. Other countries that produced sulfur 
included the U.S.S.R., Poland, Japan, mainland China, East Germany, 
and West Germany. 

The sulfur industry in Mexico was comprised of one recovered 
sulfur operation which was owned by the Government, two Frasch con
cerns which were Mexican controlled, and numerous small sulfur mines. 
The Mexican exports, all of which were of Frasch sulfur, amounted to 
nearly 1.5 million long tons in 1966. 

In 1965 the sulfur industry in France was comprised of one large 
company, partly owned by the Government, that recovered sulfur from 
natural gas in southern France. In that year, French exports of 
sulfur amounted to nearly 1 million long tons. 

The Canadian sulfur producers, essentially all operating re
covered-sulfur plants, were affiliated with United States, British, 
and Belgilim interests. The U.S. firms that had· investment in the 
Canadian industry included Fras.ch sulfur and oil companies. Canadian 
exports of sulfur in 1965 totaled nearly 1.5 million long tons. 
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SULFUR 

Table 1.--Sulfur: U.S. production, imports for conswnption, exports 
of domestic merchandise, and apparent conswnption, 1961-66 

Apparent Ratio 
(percent) of Year Production Imports Exports conswnp- imports to ti on consum12tion 

1,000 l,000 l,000 1,000 
long tons long tons long tons :long tons 

1961----: 6,336 831 1,596 4,911 17 
1962----: 5,925 1,049 1,553 5,267 20 
1963----: 5,829 1,351 1,614 5,719 24 
1964----: 6,249 1,462 :__ 1, 928 6,297 23 
1965----: 7,331 1,465 2,652 6,940 21 
1966----: 8,238 1,514 2,373 8,084 17 

Source: Production and conswnption compiled from official statistics 
of the U.S. Department of the Interior; imports and exports compiled 
from official statistics of the U.S. Department of Conunerce. 

Table 2.--Sulfur: U.S. production, by types, 1961-66 

(l,QQQ J.QDg !.Qos} 
Year Frasch Recovered Mined Total sulfur sulfur native sulfur 

1961---------------------: 5,386 858 92 6,336 
1962---------------------: 4,984 900 41 5,925 
1963---------------------: 4,882 947 11 5,829 
1964---------------------: 5,228 1,021 11 6,249 
1965---------------------: 6,116 1,215 . 11 7,331 
1966---------------------: 7,001 1,237 11 8,238 

i/ Less than 500 long tons. 

Source: Compiled from official statistics of the U.S. Department of 
the Interior. 
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Table J.--Sulfur: U.S. exports, by market areas, 1961-66 

Market areas 1961 1962 
. . . 1963 

. 
1964 : 1966 . 1965 . . . . . 

Quantity (1,000 long tons) 

North America----c 327 193 168 157 180 168 
South America----: 186 179 172 210 263 244 
Europe-----------: 651 670 683 822 1,435 1,248 
Asia-------------: 168 260 326 396 419 296 
Africa-----------: 52 54 39 30 111 117 
Oceania----------: 212 12'.Z 226 :213 2/J:!J: JOO 

Total--------: l. 226 1.22:2 ~.61/J: 1.228 2.622 ·2.2:z2 
Value (1,000 dollars) 

North America----: 7,866 5,293 4,625 4,529 4,769 5,335 
South America----: 4,563 4,515 3,847 4,559 6,507 8,748 
Europe-----------: 14,230 15,301 13,558 16,672 34,793 42,783 
Asia-------------: 4,105 6,478 7,194 8,263 10,665 11,173 
Africa-----------: 1,146 1,271 804 905 2,903 3,803 
Oceania----------: ~.:z1~ ~.~2'.Z ~.,260 6.002 2.2n 10.221 

Total--------: 36,624 37,295 34,588 40, 938 65,548 83,163 . . . 
Source: Compiled from official statistics of the U.S. Department of 

Commerce. 
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Table 4.--Sulfur: U.S. imports, by principal sources, 1961-66 

Year Mexico : Canada : All : Total 
other : 

Quantity (1,000 long tons) 
. 

1961--------------------------i---: 649 182 Jj: 831 
1962------------------------------: 752 297 11 : 1,049 
1963------------------------~-----: 863 480 8 1,351 
1964------------------------------: 890 568 4 1,462 
1965------------------------------: 810: 655 11 1,465 
1966------------------------------ : _ _..._7..._.99 _____ 70 ...... 3 __ ~1_2 __ 1~51 __ 4 

Value (l,000 dollars) 

1961------------------------------: 13,310 
1962------------------------------: 15,533 
1963-----------------------~------: 17,101 
1964------------------------------: 18,248 
1965------------------------------: 17,818 
1966------------------------------: 21,117 

}/ Less than SOO long tons. 

3,837 
5,029 
6,650 
7' 779 
8,934 

12,084 

5 
13 

191 
73 
7 

324 

17,151 
20,575 
23,942 
26,100 
26,759 
33,525 

Source: Compiled from official statistics of the U.S. Department of 
Commerce. 
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CHEMICAL ELEMENTS NOT ELSEWHERE ENUMERATED 

Commodity 

Chemical elements in any physical 

'!SUS 
item 

form, not elsewhere enumerated--- 415.50 

39 

Note.--For the statutory description, see the Tariff Schedules of 
the United States· Annotated (TSUSA-1968) (pertinent sections thereof 
are reproduced in appendix A to this volume). 

U.S. trade position 

In 1966, U.S. shipments of the chemical elements considered here 
were valued at $377 million. In that same year the value of U.S. im
ports was $706,000, and that of U.S. exports was $2.6 million. 

Comment 

This summary covers those elements which are not elsewhere enum
erated in the '!SUS, excluding their radioactive forms. It includes 
principally the gaseous elements oxygen, nitrogen, hydrogen, helium, 
fluorine, neon, argon, krypton, and xenon. Certain enumerated ele
ments, such as bromine, iodine, and sulfur, are covered by separate 
summaries (see items 415.05 to 415.45). Radioactive chemical elements 
are provided for in item 494.50, and other enumerated elements are in
cluded in schedule 6 of the TSUS. 

The elemental gases covered in this summary--except for fluorine, 
.which is pale yellow in color--are all colorless, odorless, and taste
less and have many varied industrial uses. The more important gases 
are oxygen, nitrogen, hydrogen, helium, and argon. Oxygen is used in 
large volumes by steel companies for oxygen enrichment in furnaces and 
converters, and by chemical processors in the manufacture of acetylene, 
methanol, ethylene oxide, and other chemicals; it is also used for 
welding metals and in medication. Nitrogen is used principally in the 
synthesis of ammonia; it is also employed in the manufacture of other 
chemicals, for feed processing, in electronics, as a blanketing inert 
atmosphere for annealing steel, and for many miscellaneous uses. 
Hydrogen is a very light, highly explosive gas used in the manufacture 
of ammonia, methanol, and other chemicals; for the hydrogenation of · 
fats and oils; in petroleum refining; and as a rocket propellant. 
Helium, an inert light gas, is employed principally for pressurizing 
liquid-fuel containers on missiles and space vehicles and in shielded 
arc welding, but it is also used as a contrr:lled atmosphere in the 
nuclear energy program and for other research, and as a lifting gas 
in meteorological and other balloons. Argon, neon, krypton, and xenon 
are all rare inert gases used in shielded arc welding and metallurgical 
processing and in incandescent or neon light bulbs and vacuum tubes. 
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: Fluorine is a highly reactive gas which has been produced in substan
tial volume in recent years for use as a fluorine-oxygen fuel in the 
space program. 

These gases are produced conunercially by cryogenic separation 
methods--cooling air or gas to extremely low temperatures (200° F. 
below zero) causing liquefaction and then separating the various indi
vidual gases by fractional distillation. Nitrogen, oxygen, and the 
rare gases are obtained from air, helium from helium-rich natural 
gases; hydrogen from oil-refinery cracking plants and certain chemical 
processes; and fluorine from the electrolysis of fluorine salts. 

The column 1 rates of duty applicable to imports (see general 
headnote 3 in the TSUSA-1968) are as follows: 

TSUS 
Iteiii Commodity 

415.50 Chemical elements in any 
physical form, not 

Rate prior to .,Rate effective 
Jan. 1, 1968 Jan. 1, 1972 

elsewhere enumerated--- 10.5% ad vai. 5% ad val. 

The rate effective January 1, 1972, represents the final stage 
of a reduction resulting from a concession granted by the United States 
in the sixth (Kennedy) round of trade negotiations under the General 
Agreement on Tariffs and Trade (GATT). The first of five annual stages 
of the reduction became operative· January 1, 1968. Rates of duty for 
the individual stages are given in the TSUSA-1968, an excerpt from 
which is reproduced as appendix A to this volume. The rate shown 
above as existing prior to January 1, 1968, is the rate applicable on 
August 31; 1963, the effective date of the TSUS. 

The value of shipments (including interplant transfers) of argon, 
hydrogen, nitrogen, oxygen, and other industrial gaseous elements for 
1961-66 are shown in table l; however, shipments are much smaller than 
the amounts produced and consumed, since large quantities of oxygen, 
nitrogen, and hydrogen are used in the producing plants' own operations, 
such as in the manufacture of ammonia and in petroleum refining. The 
total value of shipments increased from $183 million in 1961 to $377 
million in 1966. 

More than 300 domestic plants produce the industrial gases covered 
in this .summary. There is at least one plant in each of 40 States, but 
there are concentrations of plants in Pennsylvania, Ohio, Texas, Cali
fornia, Illinois, and Michigan. Helium is produced from helium-bearing 
natural gas in five feder'ally owned extraction plants operated by the 
Bureau of Mines and in three privately owned plants. Three of these 
plants are located in Kansas, two in Texas, and one each in Arizona, 
Oklahoma, and New Mexico. 
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Exports were valued at $2.5 million in 1965 and at $2.6 million 
in 1966 (table 2). 

Imports increased from 10 million pounds, valued at $0.9 million, 
in 1964, to 21.8 million pounds, valued at $1.J million, in 1965, and 
decreased to ll.3 million pounds, valued at $0. 7 million, in 1966. 
U.S. imports have come chiefly fran Canada and West Germany (table 3). 
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CHEMICAL ELEMENTS NOT ELSEWHERE ENUMERATED 

Table 1.--Chemical elements not elsewhere enumerated: Value of shipments 
of certain chemical elements, 1961-66 

(In thousands of dollars) 

Year :Argon l/:Hydrogen gj=Nitrogen lJ=Oxygen lJ=Other '!±J= Total 

: 
1961----: 15,229 11,372 
1962----: 18,793 15,950 
1963----: 18,112 25,705 
1964----: 20,473 35,830 
1965----: 22,825 38,689 
1966----: 26,741 39 ,830 

35,434 
37,997 
39,993 
48,144 
63,252 
74,801 

: 
113,581 7,155: 
125,498 11,720: 
136,414 25,106: 
157,357 45,505: 
169,021 :.2./54,B~n: 
178,974 :.2./56,528: 

182,771 
209,058 
245 ,330 
307 ,309 
348,607 
376,874 

1/ High-purity (99.97 to 100 percent) • 
.Y Includes both high-purity and lower purity (less than 99.5 percent). 
l/ High-purity (99.5 to 100 percent). 
'!±/ Includes lower purity nitrogen and oxygen, and crude and high

purity helium produced in privately owned plants • 
.2./ Includes small value of carbon dioxide produced and transferred 

to other plants for further processing. 

Source: Compiled from official statistics of the U.S. Department of 
Commerce. 
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1/ 
Table 2.--Chemical elements not elsewhere enumerated:- U.S. exports 

of domestic merchandise, by principal markets, 1965-66 

Market ·1966 

'.Quantity (1,000 cu. ft.) 

Canada--------------------------------------: 812,746 .. 2,721 
United Kingdom------------------------------: 11,028 607 
France--------------------------------------: 5,170 287 
Belgium-------------------------------------: 147 723 
West Germany--------------------------------: 3,687 581 
Japan--------------------·------------------- : 643 .. 613 
Mexico--------------------------------------: 12,131 395 
All other-----------------------------------: 

~~~---="'-::~~~~-=----~~ 
8,354 2,677 

853,906 8,604 Total-------------------------------~---: 
~~---.......-~~~~~--~-

Value (1 2000 dollars) 

Canada--------------------------------------: 738 824 
United Kingdom------------------------------: 388 432 
France--------------------------------------: 261 167 
Belgium-------------~-----------------------: 35 142 
West Germany=--------~----------------------: 254 139 
Japan---------------------------------------: 121 133 
Mexico--------------------------------------: 37 115 
All other-----------------------------------: 649 648 

Total-----------------------------------: 2,483 2,600 

1/ Does not include fluorine. 
y Quantity data for 1965 are probably erroneous, 

Source: Compiled from official statistics of the U.S. Department 
of Commerce. 
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CHEMICAL ELEMENTS NOT ELSEWHERE ENUMERATED 

Table 3.--Chemical elements not elsewhere enumerated: U.S. imports 
for consumption, by principal sources, 1964-66 

Source 

Canada-----~--------------------------------: 

West Germany------~-------------------------: 
India-----------------------------------~---: 
Belgium-------------------------------------: 
United Kingdom------------------------------~ 
Mexico--------------------------------------: 
All other-----------------------------------: 

Total-----------------------------------: 

Canada--------------------------------------: 
West Germany--------------------------------: 
India---------------------------------------: 

·Belgium-------------------------------------: 
United Kingdom------------------------------: 
Mexico--------------------------------------: 
All other-----------------------------------: 

Total-----------------------------------: 

1/ Less than 500 pounds. 
"'ff! Less than $500. 

1964 1966 

Quantity (1,000 pounds) 

9,533 21,032 10,014 
443 21 354 

672 
1/ 11 11 

90 10 16 
2 473 132 

28 223 68 
10,126 2J ;759 .... : 1 J..456 

Value (1,000 dollars) 

313 721: 307 
417 415: 231 

-. 86 
25 28: 26 
66 8: 20 

g/ 70: 20 
60 20: 16 

881 1,292: 706 

Source: Compiled from official statistics of the U.S. Department 
of Commerce. 
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TSUS 
Commodity item 

Boric acid-----------------~------ 416.10 

Note .--For the statutory description, see the Tariff Schedules of 
the United States Annotated (TSUSA-1968) (pertinent sections thereof 
are reproduced in ·appendix A to this volume). 

U.S. trade position 

U.S. annual consumption of boric acid has amounted to about 
100,000 short tons in recent years. U.S. production of boric acid in 
1966 amounted to 125,000 short tons; exports totaled 28,000 tons and 
imports, 116 tons. 

Comment 

Horic acid (orthoboric, or boracic, acid) is a water-soluble, 
weakly acidic, white, crystalline material. It is manufactured from 
sulfuric or hydrochloric acid and sodium borate (borax). Boric acid 
is used as an ingredient in the manufacture of porcelain enamel, 
special glass, and certain ceramic products; as an analytical reagent~ 
as a catalyst in dyes; as a preservative for fats, oils, and certain 
foods; and as a mild antiseptic in me1icinal preparations and cos~ 
metics. 

The column l rates of duty applicable to imports (see general 
headnote 3 in the TSUSA-1968) are as follows: 

Connnodity 
Rate prior to 
Jan. l, 1968 

416.10 Boric acid-------- 0.5¢ per lb. 

Rate effective 
Jan. 1, 1972 

0.2¢ per lb. ]/ 

The rate effective January 1, 1972, represents the final stage of 
a reduction resulting from a concession granted by the United States 
in the sixth (Kennedy) round of trade negotiations under the General 
Agreement on Tariffs and Trade (GATT). The first of five annual 
stages of the reduction became operative January 1, 1968. Rates of 
duty for the individual stages are given in the TSUSA-1968, an e~
cerpt from which is reproduced as appendix A to this volume. The rate 
shown above as existing prior to January 1, 1968, is the rate appli-

17 This rate, as well as those for 1970 and 1971, is continge~t; 
see footnote 1 to Staged Rates and Historical Notes to Pt. 2 of 
schedule 4 of the TSUSA-1968, as shown in appendix A to this volum~. 
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cable on August 31, 1963, the effective date of the TSUS. The ad 
valorem equivalent of the specific rate of duty in effect prior to 
January 1, 1968, based on imports in 1966, was 7.6 percent. 

In both 1965 and 1966 U.S. consumption of boric acid amounted to 
about 100,000 short tons. Boric acid consumption is supplied almost 
entirely by domestic production which, in general, has been increas
ing in recent years. U.S. production rose from 101,000 short tons in 
1961 to a high of 127,000 short tons in 1965, and totaled 125,000 
short tons in 1966 (table 1). In addition to the three large diver
sified chemical corporations that produce boric acid at their sodium
borate plants in California, there are about 20 other concerns that 
.make boric acid at plants located throughout the country. 

Exports, not separately reported prior to 1965, totaled 21,000 
tons in 1965 and 28,000 tons in 1966, and accountedfor about one
fifth of U.S. production in those years. Exports were shipped mainly 
·tp Japan, Canada, Australia, and New Zealand, the Netherlands, and 
West Germany \table 2J. Imports have been negligible; 116 tons of 
boric acid was entered in 1966, most of it from France. 

~oric acid is produced in many foreign countries, but only small 
amounts enter international trade. The major portion of the sodium 

·borate used in the production of boric acid origtnated in the United 
States. 
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Table 1.--Boric acid: U.S. production and imports for consumption, 
1961-66 

(In short tons) 

Year '.Production= Imports 

1./ 
l/ 

1961------------·-----------------------------------: 
1962-----------------------------------------------: 
1963-----------------------------------------------: 
1964-----------------------------------------------: 
1965-----------------------------------------------: 
1966-----------------------------------------------: 

101,330 
106,180 
104,120 
121,655 
127,471 
125,083 

l/ 
l/ 
l/ 

ll6 

1/ Less than one-half ton. 

Source: Compiled from official statistics of the U.S. Department 
of Commerce. 

Table 2.--Boric acid: U.S. exports, by principal markets, 
1965-66 

Market 
1965 1966 

=Quantity: Value =Quantity: Value 

Short 1,000 Short 1,000 
tons =dollars: tons =dollars 

Japan-------------------------------: 6,368 769 9,274 1,180 
Canada------------------------------: 2,362 334 3,943 535 
Australia and New Zealand-----------: 2,622 405 2,727 345 
Netherlands--------------------------: 639 88 2,589 337 
West Germany------------------------: 3,158 373 2,570 297 
Mexico--------------------~---------: 1,575 207 2,105 270 
Brazil------------------------------: 843 110 1,112 133 
Sweden------------------------------: 328 63 314 36 
United Kingdom----------------------: 356 60 85 9 
India-------------------------------: 452 66 23 4 
All other--------------------------- :_2_.,._4""""9_8,_;...._4......,7,_2 ____ 3""',.:;...5-..56 __ 

3
_, ..... 

6
5..;;.
8
3.,...8

4 Total--------------------------: 21,201 2,947 28,298 

Source: Compiled from official statistics of the U.S. Department 
of Commerce. 
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HYDROCHLORIC ACID 

Commodity 
TSUS 
item 

Hydrochloric acid-------------- 416.15 

49 

Note.--For the statutory description, see the Tariff Schedules of 
the United States Annotated (TSUSA-1968) (pertinent sections thereof 
are reproduced in appendix A to this volume). 

U.S. trade position 

U.S. production of hydrochloric acid was 3 billion pounds, valued. 
at $75 million, in 1966. Imports were 38 million pounds, valued at 
$952,000, and exports, although statistics are not available, are con
siderably less than imports. 

Description and uses 

Hydrochloric acid in anhydrous form is a colorless gas, very sol
uble in water; it is also known as hydrogen chloride. The liquid form 
:is an aqueous solution that is colorless when pure; the commercial 
product, however, is usually slightly yellow owing to traces of iron. 
There are three principal commercial strength acid solutions--18, 20, 
and 22 degree Baume--which contain about 28, 32, and 36 percent, respec
tively, of hydrogen chloride. U.S.P. (United States Pharmacopoeia) and 
c.p. (chemically pure) grades of hydrochloric acid are produced for med
ical and laboratory use, and are usually sold in bottles and carboys. 
On the other hand, most of the sales of the commercial acid sold is 
delivered in tank cars or large containers. 

Hydrochloric acid, both anhydrous and in aqueous solution, is 
used extensively in many industrial applications. Between 40 and 50 
percent of domestic consumption is used for the production of chemi
cals and metals, about 30 percent for oil-well acidizing and petroleum 
refining, probably 10 to 15 percent for the treatment of metals and 
ores and for food processing, and the remainder for many miscellaneous 
uses. 

U.S. tariff treatment 

Imports of hydrochloric acid are duty free. The duty-free treat
ment was provided for in the Tariff Act of 1930 as originally enacted 
and in the TSUS, effective August 31, 1963, and has been bound since 
June 1951 in a concession granted by the United States in the General 
Agreement on Tariffs and Trade (GATT). 
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lJ~.s. consumption 

Consumption of hydrochloric acid in the United States increased 
from 1.8 billion pounds in 1961 to more than 3 billion.pounds in 1966 
(table 1). The principal gain in consumption was in the pickling of 
steel and in certain new oxychlorination processes which use hydro
chloric acid instead of chlorine for the production of organic chlorine· 
compounds. About half of the domestic production of hydrochloric acid 
is consumed in the producing plants for manufacture into other chemi- · 
cal products. 

U.S. producers 

Hydrochloric acid was produced in 92 different plants, widely 
scattered over the United States in 1966. New Jersey had 13 plants; 
Texas had 10 plants; New York had 8; West Virginia, Ohio, and Louisi
ana had seven each; California had six; Kentucky and Michigan had five· 
each; and the remaining 24 plants were located in 16 different States. 

Eleven of the domestic plants producing hydrochloric acid use 
salt (sodium chloride) and acid (usually sulfuric acid) as raw materi
als; 19 plants produce the acid directly from hydrogen and chlorine, 
and the remaining producers make byproduct hydrochloric acid in the 
chlorination of organic compounds or other processes. 

Most of the firms producing hydrochloric acid are large diversi
fied companies; however, there are a substantial number of medium
sized and small companies. 

U.S. production and foreign trade 

U.S. production of hydrochloric acid (lOO~percent acid basis) in
creased from 1.8 billion pounds in 1961 to 3.0 billion in 1966 (table 1). 
Production is chiefly in the Southwest and Middle Atlantic States. 

U.S. exports have generally accounted for less than one-half of 
1 percent of production in recent years. Exports declined from 4.0 
million pounds in 1961 to 3.6 million pounds in 1962 but increased to 
4.4 million pounds in 1964 (table 1). Canada was the·principal ex
port market in 1964, taking more than half of all U.S. export ship
ments. Export data have not been available since 1964. 

U.S. imports, practically all from Canada, composed about 1 per
cent of consumption. They increased from 10.6 million pounds, valued 
at $181,000, in 1961 to 57.4 million pounds, valued at $821,000, in 
1965 and then declined to 38.0 million pounds, valued at $952,000 in 
1966 (table 1). 

January 1968 
4: 2 



HYDROCHLORIC ACID 

World production and trade 

Practically every industrial country produces hydrochloric acid. 
The production is normally consumed in the producing country, and any 
import or export trade is comparatively insignificant. Table. 2 shows 
the imports and exports of principal foreign countries, mostly in 
Western Europe. Virtually all of the trade shown is with neighboring 
countries. 
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Table 1.--Hydrochloric acid: U.S. production, imports for consumption, 
exports of domestic merchandise, and apparent consumption, 1961-66 

(Quantity in thousands of pounds; value in thousands of dollars) 

. . . 
Year :Production :Imports 

1961----------: 
1962----------: 
1963----------= 
1964--.--.:.-----: 1965:.. _________ : 

1966----------: 

. . 
1961----------: 
1962----------: 
1963----------: 
1964----------: 
1965----------: 
1966----------: 

1,821,934 
2,104,232 
2,107,004 
2,473,648 
2,740,184 
320382z44 

51,025 
52,528 
54,686 
62,647 
68,663 
75,277 

!/ Not available. 

10,577 
27,092 
24,893 
27,291 
57,386 
3I22I3 

181 
343 
478 
504 
821 
952 

~Ratio (perc'ent) 
of imports 

to 
con~·wp:pt~<_>n 

E t : Apparent xpor s t" :consump ion: 

-- ·--

Quantity 

4,026 1,828,485 0.6 
3,620 2,i27,704 1.3 
4,364 2,127,533 1.2 
4,448 2,496,491 1.1 
1/ 1/ 1/ 
lL lL lL 

Value 

166 51,040 .4 
175 52,696 .7 
189 54,975 .9 
180 62,971 .8 

1/ !/ 1/ 
I/ 1/ 1/ 

Source: Compiled from official statistics of the U.S. Department of 
Commerce. 

Note.--Statistics on production are in terms of 100-percent acid; 
imports and exports are not reported according to strength. 
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Table 2.--Hydrochloric acid: Imports and exports 
of selected foreign countries, 1965 

Item ~Quantity~ Value 

Imports into--
Belgium-------------------------------------------: 
France--------------------------------------------: 
West Germany--------------------------------------: 
Netherlands---------------------------------------: 
Denmark-------------------------------------------: 
Norway--------------~-----------------------------: 
Switzerland---------------------------------------: 
Ireland-------------------------------------------: 
Turkey----------------------------~---------------: 
Yugoslavia----------------------------------------: 

Exports from--
Belgium-------------------------------------------: 
France---------------~----------------------------: 
West Germany---------------·-.:.---------------------: 
Italy---------------------------------------------: 
Netherlands---------------------------------------: 
Japan---------------------------------------------: 

Source: United Nations, World Trade Annual, 1965. 

l,ooo 1 2000 
pounds dollars 

67,864 
939 

23,095 
1,779 

34,625 
3,737 
2,963 
3,549 
1,947 
2,974 

9,224 
16,784 

9,158 
8,250 

78,530 
5,298 
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Commodity 
TSUS 
item 

Hydrofluoric acid------------ 416.20 

55 

Note.--For the statutory description, see the Tariff Schedules of 
the United States Annotated (TSUSA-1968) (pertinent sections thereof 
are reproduced in appendix A to this volwne). 

U.S. trade position 

In 1966, U.S. consumption and production of hydrofluoric acid, 
excluding that produced and consumed by aluminum producers, amounted 
to about 350 million pounds, valued at nearly $50 million. Marketed 
production accounted for about 70 percent of the above production and 
amounted to nearly 250 million pounds, valued at $34 million, in 1966. 
Exports and imports were either very small or negligible. 

Comment 

Anhydrous hydrofluoric acid (hydrogen fluoride) is a colorless 
gas or fuming liquid; the aqueous forms are clear solutions. Anhy
drous hydrogen fluoride constitutes about 90 percent of the domestic 
output of hydrofluoric acid, and the aqueous solution, the remainder. 
The grade of commercial hydrofluoric acid solution in greatest use 
contains approximately 70 percent hydrogen fluoride. Hydrofluoric 
acid is produced by the action of concentrated sulfuric acid on fluor
spar (calcium fluoride). Both the anhydrous grade and the 70-percent 
solution of hydrofluoric acid must be handled in corrosion-resistant 
pressure containers. 

The anhydrous acid is used in the manufacture of metallic alwni
num; in the manufacture of flurocarbons, which are used as aerosols 
and refrigerants; in the production of uranium fluorides for the 
atomic energy program; and for miscellaneous purposes, including stain
less steel pickling and petroleum alkylation. The aqueous acid is 
employed in the pickling of alloy steels, in the etching and polishing 

.of glass, and in making many inorganic fluorides. 

Imports of hydrofluoric acid are duty free. The duty-free status 
was provided for in the Tariff Act of 1930 as originally enacted and 
in the TSUS, effective August 31, 1963, and was bound for the first 
time in the sixth (Kennedy) round of negotiations under the General. 
Agreement on Tariffs and Trade (GATT). 
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U.S. consumption of hydrofluoric acid has been nearly equivalent 
to domestic production in recent years in view of th9 very small size 
of exports and imports. U.S. production of hydrofluoric acid, as . 
reported by the U.S. Department of Commerce,- increased from 235 mil
lion pounds, valued at $36 million, in 1961, to 350 million pounds, 
valued at $48 million,. in 1966 (see accompanying table). These sta
tistics, however, do not include the acid manufactured by aluminum
producing p~ants for use in their own operations. 

About 70 percent of the total reported output of hydrofluoric 
acid is produced for sale. Sales of the aoid increased from 147 mil
lion pounds, valued at $22. 7 million, in 1961 to 247 million pounds, 
valued at $34 million, in 1966. The remainder of tl'B production 
(estimated at about 40 percent), including that not reported in sta
tistics is used by producing plants in their own operations, prin
cipally in the manufacture of aluminum metal and flurocarbons 
(aerosols) • 

. Hydrofluoric acid is produced by 10 industrial chemical and 
aluminum-manufacturing concerns, which range in size from small finns 
to large integrated companies. The acid is made in 14 plants situ
ated in 10 widely scattered States. There are three plants in Texas, 
two each in Louisiana and New Jersey, and one each in California, 

. West Virginia, Delaware, Ohio, Illinois, Kentucky, and Arkansas. 

Exports of hydrofluoric acid, which are not reported separately 
in official statistics, are probably larger than imports, but they 
are believed to be a very small part of domestic production. 

Imports of hydrofluoric acid were 312,300 pounds, valued at 
$14,166, in 1965, and 212,580 pounds, valued at $31,244, in 1966. 
Imports in these 2 years, all from Canada, supplied about one-tenth 
of 1 percent of U.S. consumption. 
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Hydrofluoric acid: 1/ U.S. production, 1961-66 

. 
Year ;Quantity Value 

1,000- 1,000 
pounds :dollars . . 

1961-----------·------------------------------------: 235,190 
1962------------------------------------------------: 254,454 
1963---------~--------------------------------------: 257,006 
1964------------------------------------------------: 269,206 
1965---~--------------------------------------------: 300,434 : 
1966-----------------------.-------------------------: 349 '624 

36,284 
36,272 
35,761 
36,039· 
41,380 
48,:102 

JJ Includes captive production, except that used in the manufacture 
of aluminum metal. 

Source: Compiled from official statistics of the U.S. Department 
of Commerce. 
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Commodity 
TSUS 
item 

Nitric acid----------- 416.25 

59 

Note.--For the statutory description, see the Tariff Schedules of 
the United States Annotated (TSUSA-1968) (pertinent sections thereof 
are reproduced in appendix A to this volume)~ 

U.S. trade position 

In 1966, U.S. production of nitric acid was 11 billion pounds, 
while imports were only 46,000 pounds. Statistics on exports are not 
available for the years after 1964; in 1964 exports amounted to 
369,000 pounds. 

Comment 

Nitric acid, a highly corrosive liquid with powerful oxidizing 
properties, is one of the principal inorganic acids of the chemical 
industry. It is generally marketed as an aqueous solution that may 
contain nitrogen oxides. Virtually all is produced by the catalytic 
oxidation of synthetic anhydrous ammonia. Nitric acid is made and 
marketed in several grades and strengths. The commercial or technical 
grades in principal use contain from 52 to 67 percent acid. Small 
quantities of chemically pure grades with strengths of 70 to 72 per-· 
cent acid and a fuming grade containing 95 percent acid are also pro-
duced. · 

About four-fifths of all the nitric acid produced in the United 
States is used in the manufacture of ammonium nitrate; most of the 
ammonium nitrate is used in fertilizer materials and another 15 per
cent is used in the manufacture of explosives and munitions. Another 
important use of nitric acid is as an oxidizing agent in the produc
tion of adipic acid, which is used in the manufacture of nylon. 
Smaller quantities of acid a.re used in the manufacture of dyes, 
nitrocellulose plastics, lacquers, and various chemical compounds • 

. Chemically pure grades are used for laboratory work, and the fuming 
grade is employed as an oxidizing agent. 

Imports of nitric acid are duty free. The duty-free treatment 
was provided for in tl'e Tariff Act of 1930 as originally enacted and 
in the 'ISUS, effective August 31, 1963, and has been bound since 
August 1951 in a concession granted by the United States in the Gen
eral Agreement on Tariffs and Trade (GATT). 
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Annual U.S. consumption of nitric acid in recent years has rough
ly approximated annual production, which increased from 6-3/4 billion 
pounds in 1961 to 11 billion pounds in 1966 (see accompanying table).· 
More than 90 percent of the domestic nitric acid output is consumed 
by the producing plants in their own operations, principally in the 
manufacture of ammonium nitrate and other fertilizer materials. 

In 1966 there were 71 plants producing nitric acid in 30 States. 
Six plants each were situated in Texas and Alabama; five in Illinois; 
four each in New Jersey, Florida, and Missouri; and three each in 
Georgia, Tennessee, Louisiana, and California. The other 30 plants 
were in 20 widely scattered States. The bulk of the output was from 
large industrial chemical concerns and petroleum companies. 

Exports of nitric acid have not been separately classified in 
official statistics since January 1, 1965. During the 4-year period 
1961-64, annual exports averaged 357,000 pounds, valued at $62,500 
(see accompanying table). 

U.S. imports of nitric acid amounted to 42,788 pounds in 1965, 
and 45,850 pounds in 1966. 
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Nitric acid: U.S. production and exports of 
domestic merchandise, 1961-66 

Year 
Production 1.} 

61 

Exports 

Quantit:t · Value :Quantitl: Value .. 
1,000 12000 12000 . 12000 . 
pounds dollars pounds: dollars 

1961-------------------------: 6,759,390 258,464 313 
1962-------------------------: 7,339,294 268,357 276 
1963----------~--------------: 8,484,830 283,215 471 
1964-------------------------: 9,464,992 282,828 369 
1965-------------------~-----: 9,795,988 277,171 2/ y 
1966-------------------------: 11,028,726 349,143 y y 

1/ Does not include small quantities produced in Government-owned 
plants. 

2/ Exports were not separately classified in official sta~istics 
after 1964. 

Source: . Compiled from official statistics of the U.S. Department 
of CoII:iD.erce. 
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Commodity 
TSUS 
Ttein 

Phosphoric acid---------------------------- 416.30 
Phosphoric acid, liquid, for fertilizer 

or fertilizer manufacture-----~---- k80.70 (pt.) 

63 

Note.--For the statutory description, see the Tariff Schedules of 
the United States Annotated (TSUSA-1968) (pertinent sections thereof 
are reproduced in appendix A to this volume), 

U.S. trade position 

The United States is the world's leading producer and consumer of 
phosphoric acid, one of the important inorganic acids, In 1966, both 
U.S. consumption and production of phosphoric acid amounted to 9.1 
billion pounds on a phosphorus pentoxide equivalent basis (about 12,5 
billion pounds on an orthophosphoric acid basis). Imports and exports 
have been negligible compared to production, 

Description and uses 

Although phosphoric acid is provided for by name under item 
416.30, if it is an importation of a grade chiefly used for ferti
lizer or chiefly as an ingredient in the .manufacture of fertilizer, it . 
is included under item 480.70 since the use provision prevails over 
the eo nomine (by name) designation. The chief use of an article as 
defined in General Headnote lO(e)(i) of the tariff schedules, is the 
use which exceeds all other uses combined. In the case of phosphoric 
acid, practically all imports have been of "fertilizer" grade. This 
summary discusses all phosphoric acid whether or not of a grade chief
ly used for fertilizer or as a fertilizer ingredient. 

There are three commercial acids of phosphorus--orthophosphoric 
acid (H3P04), pyrophosphoric acid (tt4P207), and metaphosphoric acid. 
(HPOJ). Orthophosphoric acid is by far the most important and is the 
fonn generally sold as phosphoric acid. Depending on their composi
tions, these acids range from a clear, colorless, sirupy liquid to a 
crystalline solid. They are highly corrosive and require specially 
constructed containers for shipment. 

Phosphoric acid is produced from phosphate rock (in item 480~45Y 
by the wet process and from elemental phosphorus (item 415.35) by the 
furnace process. In the wet process, ground phosphate rock is mixed 
with sulfuric acid, The resulting phosphoric acid, containing about 
32 percent phosphorus pentoxide, is filtered from the insoluble 
residue and is evaporated to the desired concentration. In the 
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:"furnace pro~ess, phosphate rock, coke, and silica are smelted in an 
electric furnace to produce e-lemental phosphorus which is ~idized to 
phosphorus pentoxide and subsequently cooled and diluted with the r~ 
quired quantity of water to yield phosphoric acid of the desired con
centration. 

Phosphoric acid is used principally as a fertilizer or an in
gredient in the manufacture of fertilizer. The second most important 
use of phosphoric acid is ae an intermediate in manufacturing phos
phorus compounds. Substantial tonnages of the acid are added to en
silage and prepared animal feeds as a preservative, and to improve 
their nutrient qualities. Appreciable tonnages are used in place of 
citric and tartaric acids to impart tartness and palatability to soft 
drinks,-jams, and jellies, and as a defecating agent in refining 
sugar. Smaller quantities are used in the synthesis of certain dyes, 
in the manufacture of special types of glass, and as an ingredient of 
dental cement. Phosphoric acid has proved to be an effective cata
lyst, promoting certain chemical reactions when absorbed on porous 
media, such as diatomaceous earth. It is also used in pickling metals 
and depositing rust-resisting coatings on them. 

Uenerally, furnace acid is a purer product, and is used mainly 
in non-fertilizer applications. Wet-process acid usually contains 

-more impurities than furnace acid, and is used mainly in fertilizers; 
however, considerable quantities of furnace acid and wet-process acid 
are interchanged in the use pattern. With improved technology in the 
wet process, and further economies in the furnace process, the pro
duction process will become a less-important determinant of the end 
use than at present. 
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U.S. tariff treatment 

The column 1 rates of duty applicable to imports (see general 
headnote 3 in the TSUSA-1968) are as follows: 

TSUS Rate .;erior to Rate effective rrem Commodity Jan. 12 l9b8 Jan. 11 1972 

416.30 Phosphoric acid ---- 1¢ per lb. 0. 5 ¢ per lb • 1/ 
480.70 Phosphatic ferti-

lizer and 
fertilizer 
.materials: 

Liquid----~------- Free Free f;,/ 

65 

The rate effective Janut.ry l~ 1972, for phosphoric acid not chief
ly used as a fertilizer or as an ingredient in the ~anufacture of 
fertilizer represents the final stage of a reduction resulting from a 
concession granted by the United States in the sixth (Kennedy) round 
of trade negotiations under the General Agreement on Tariffs and Trade 
(GATT). The first of five annual stages of the reduction became 
operative January 1, 1968. Rates of duty for the individual stages 
are given in the TSUSA-1968, an excerpt from which is reproduced as 
appendix A to this volume. The rate shown above as existing prior 
to January 1, 1968, is the rate applicable on August 31, 1963, the 
effective date of the TSUS. An ad valorem equivalent of the specific 
rate of duty in effect prior to January 1, 1968, is not presented in 
this summary as imports have been negligible in recent years and most 
of such imports as have been recorded in import statistics are be- · 
lieved to be in error. 

The duty-free status on phosphatic fertilizer and fertilizer 
materials was provided for in the Tariff Act of 1930 as original lY 
enacted and in the Tariff Schedules of the United States (TSUS),
effective August 31, 1963, and has been bound since January 1, 1948, 
as a concession granted by the United States in the General Agreement 
on Tariffs and Trade. · 

11 This rate, as well as those for 1970 and 1971, is contingent; 
see footnote l to Staged Rates and Historical Notes to Pt. 2 of 
schedule 4 of the TSUSA-1968, as shown in appendix A to this volume •. 

2/ Rate not affected by the sixth (Kennedy) round of trade 
negotiations under the General Agreement Ol?- Tariffs and Trade. 
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:u. S. consumption and production 

Total consumption and production of phosphoric acid in the 
United States have been increasing, and in 1966 totaled 9.1 billion 
pounds of phosphorus pentoxide (P205) equivalent (abou~ 12.5 billion 
pounds on an orthophosphoric acid basi.s), or 100 percent more than in 
i961. The P205 content of a theoretical 100-percent orthophosphoric 
acid is 72.5 percent. It is estimated that about 70 percent of that 
consumed in 1966 was for fertilizer use and the remainder for various 
industrial purposes. 

Production of ¥et-process acid increased each year during the 
period 1961·· 66 and in 1966 was 126 percent greater than in 1961. Pro
duction· of furnace acid increased each year from 1961-65 but decreased 
slightly in 1966 but still was 14 percent more than in 1961. The in
crease in wet-process acid results, largely, from the rising con
sumption of this acid for fertilizer purposes, its majo~ outlet. 

U.S. producers 

At the end of 1966, 60 plants were producing phosphoric· acid in 
the United States. Furnace acid, made from elemental phosphorus, was 
·produced in 24 plants scattered in 15 States from coast to coast, all 
operated by large diversified concerns that make elemental phosphorus 
usually at different plant sites, Wet-process acid, made directly 
from phosphate rock, was produced in 36 plants in 12 States; 14 of the 
plants were located in Eastern States, 14 in Central States, and 8 in 
the Rocky Mountain and Pacific States. Nearly all wet-process acid 
producers also made phosphatic fertilizers and several mined the raw 
:material, phosphate rock. Approximately half of' the concerns that 
manufacture wet-process acid are large diversified chemical companies; 
a quarter are medium-size organizations; and a quarter are small con
cerns. It ~s believed that the small concerns 'produce only fertilizer 
and that little, if any, of their output enters industrial markets for 
phosphoric acid. 

U ,S. export_s and imports 

U,S. exports of phosphoric acid are not separately classified, 
but are believed to be nil, Annual U,S, imports of phosphoric acid 
o.f a grade · .. not chiefly used for fertilizer have been negligible. Such 
imports reported in 1965 and 1966 are believed to be largely in error 
as a result of statistical misclassification, Imports of phosphatic 
fertilizers and fertilizer materials, liquid, were first separately 
reported fpr statistical purposes in 1966 (480.70 (pt)) and amounted 
to 23.2 million pounds, valued at $934,000, These imports, believed 
to be all phosphoric acid, were from Canada, 
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Phosphoric acid: U.S. production, by method of manufacture, 1961-66 

Year 

. 
1961-------: 
1962-------: 

·1963-------: 
1964----.:.--: 
1965-------: 

Total 
Production 

Wet-process Furnace acid 
acid from from elemental 

phosphate rock phosphorus 
Quantity (1,000 pounds, phosphorus pentoxide equivalent 

4,507,868 2,818,346 1,689,522 
4,893,562 3,153,952 1,739,610 
5,809,538 3,914,952 1,894~586 
6,566,084 4,550,836 2.015,248 
7,813,622 5,795,676 2,017,946 

1966------- :_· _____ .......,._._...-..._.;.._ __ __._.=;;;.;r..::-------=-~_.....~ 9.097.274 7,112,344 1,984,930 

1961-------: 
1962-------: 
1963-------: 
1964-------: 
1965-------: 
1966-------: 

Value 

287,768 
297,304 
346,507 
378,474 
429,509 
497,370 

(1,000 dollars) 

153,882 133,886 
168,973 128,331 
208,354 138,153 
231,360 147,114 
286,036 143,473 
348,544 148,826 

Source: Compiled from official statistics of the U.S. Department 
of Commerce. 
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Commodity 
'TSUS 
Item -

Sulfuric acid----------------------------- 416.35 

69 

Note.--For the statutory description, se.e the Tariff Schedules of 
the United States Annotated (TSUSA-1968) (pertinent sections thereof 
are reproduced in-appendix A to this volume). 

u.~. trade position 

The United States is the world's largest producer and consumer 
of sulfuric acid, the most important inorganic acid, and accounts for 
nearly one-third of the world supply. Owing to the corrosive nature 
of sulfuric acid, shipments are kept to a minimum; thus, U.S. exports 
and imports are negligible compared with production, which in 1966, 
amounted to 28 million short tons on a 100-percent-acid basis. 

Description and uses 

This summary includes all grades or strengths of sulfuric acid, 
a heavy, oily liquid usually having an odor of sulfur dioxide. It is 
very reactive and corrosive, requiring special precautions in its 
manufacture and handling. 

Sulfuric acid is made by oxidizing elemental sulfur or the 
sulfur in some sulfur-bearing material to sulfur dioxide (item 422.94) 
converting ii to sulfur trioxide, and hydrating the trioxide to 
sulfuric acid. 

The major uses of sulfuric acid are in fertilizer manufacturing, 
petroleum refining, metals and textile processing, production of ex
plosives, and paint and pigment manufacturing. 

U.S. tariff treatment 

Imports of sulfuric acid are duty free. The duty-free treatment 
was provided for in the Tariff Act of 1930 as originally enacted and 
in the TSUS, effective August 31, 1963, and has been bound since 
January 1, 1948, as a concession granted by the United States in the 
General Agreement on Tariff_s and Trade (GATT). 

U .s. consumption and production . 

Consumption and production of sulfuric acid in the United States 
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.are increasing and in 1966 totaled 28 million short tons in terms of 
100-percent acid (see accompanying table)--64 percent more than in 
1961, reflecting increased industrial activity especially in the 
fertilizer sector. Uwing to the corrosiveness of this acid, stocks 
are usually kept to a minimum. 

U .s. producers 

At the end of 1965, sulfuric acid was made in 210 plants operated 
. by nearly 100 companies in 42 States. About 45 percent of the plants 
were situated in the Eastern States, 40 percent in the Central States, 
arid 15 percent in the Mountain and Pacific States, Because of the 
low value of sulfuric acid ani difficulty of handling it, producing 
plants in general are located near the consumers to avoid high trans
portation costs. In 1965, more than half of the total production 
was either consumed by the producer or at the adjacent plants of 
other consumers, 

Exports and imports 

Both U.S. exports and imports of sulfuric. acid are negligible, 
. equivalent to less than one-half of l percent of domestic production 
in each year from 1961 to 1966. Canada has been the major market 
for the U,S. exports and the source of all the imports in recent 
years. 

Foreign production and trade 

Sulfuric acid is pro~uced by most countries of the world with 
the exception of a few small countries that lack manufacturing 
facilities. World output of sulfuric acid in 1963 totaled more than 
60 million short tons, with the United States accounting for nearly 
one-third of the total. The U,S,S.R., the second largest producer, 
reported more than 7.5 million short tons manufactured. Japan, with 
about 5 million tons, was third, followed by West Germany, the United 
Kingdom, France, and Italy, each with production of more than 2 
million tons. 

Sulfuric acid is of little importance in international trade 
since most countries find it advantageous to manufacture the acid, 
importing the raw material if necessary. Less than l percent of 
total world production is shipped out of the country of manufacture. 

January 1968 
4:2 



SULFURIC AClD 71 

Sulfuric acid: U.S. production, imports for consumption, exports of 
domestic merchandise, and apparent consumption., 1961-66 

(In thousands of short tons) 

Year Production 1J Imports 11 Exports 11 : Apparent 
:consumption 2/ 

1961--------: 
1962--------: 
1963--------: 
1964--------: 
1965--------: 
1966--------: 

17,058 
18,783 
20,038 
21,959 
23,813 
27,506 

38 
36 
38 
68 
43 
50 

10 
10 

7 
14 
6 

41 

17,100 
18,800 
20,100 
22,000 
23,800 
27,500 

1/ Production given in terms of 100-percent sulfuric acid; imports 
and exports given on an "as is" basis. 

g_/ Estimated and rounded. 

Source: Compiled from official statistics of the U.S. Department 
of Commerce. 
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Commodity 
TSUS 
item 

Inorganic acids not elsewhere 
enumeraged-----------.---------- 416. 45 

73 

Note.--For the statutory description, see the Tariff Schedules of 
the United States- Annotated (TSUSA-1968) (pertinent sections thereof 
are reproduced in appendix A to this volume). 

U.S. trade position 

Annual U.S. production of the inorganic acids covered by this 
summary is probably about 500 million pounds. Imports were 13.5 mil
lion pounds, valued at $1,083,000, in 1966. Export statistics are 
not available, but exports are probably smaller than imports. 

Comment 

This summary covers all inorganic acids other than arsenic, borio, 
hydrochloric, hydrofluoric, nitric, phosphoric, sulfuric, and tungstic 
aoids (items 416.05 to 416.40). There are probably between 30 and 50. 
of these miscellaneous inorganic acids, but most of them.are of minor 
commercial importance. The four most important acids considered here 
are hydrocyanic acid (hydrogen cyanide), silica acid (silica gel), 
chlorosulfonic acid, and sulfamic acid. 

Hydrocyanic acid is a poisonous gas or liquid (under pressure) 
which is used chiefly in the manufacture of acrylonitrile and 
adiponitrile, intermediates in the production of synthetic rubber, 
nylon, and certain plastics. Silicic acid, a white crystalline pro
duct is used as a catalyst and as a drying agent. Chlorosulfon~c 
acid is a colorless or slightly yellow, corrosive liquid used prin
cipally in the manufacture of dyes and dye intermediates, synthetic 
detergents, and such items as saccharin and sulfa drugs. Sulfamic 
acid, a white crystalline material, is used in the manufacture of 
detergents, as a sulfonating agent, as a descaler of processing equip
.ment, and in the electroplating and anodizing of metals. 
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The column l rates of duty applicable to imports (see general_ 
headnote 3 in the TSUSA-1968) are as follows: 

TSUS 
Tieiii Commodity 

Rate prior to Rate effective· 
Jan. 1, 1968 Jan. 1, 1972 

416.45 Inorganic ac1ds not else- 12.5% ad val. 6% ad val. 
where enumeraged. 

The rate effective January 1, 1972, represents the final stage 
of a reduction resulting from a concession granted by the United States 
in the sixth (Kennedy) round of trade negotiations under the General 
Agreement on Tariffs and Trade (GATT). The first of five annual stages 
of the .reduction became operative January 1, 1968. Rates of duty for 
the individual stages are given in the TSUSA-1968, an excerpt from 
which is reproduced as appendix A to this volume. The rate shown 
above as existing prior to January 1, 1968, is the rate applicable on 
August 31, 1963, the effective date of the TSUS. 

U.S. production of hydrocyanic acid increased from 211 million 
pounds in 1961 to 378 million pounds in 1965 and then declined to 323 
million pounds in 1966. Shipments of chlorosulf onic acid, which are 
practically equivalent to production, amounted to 93 million pounds, 
valued at $3.6 million, in 1961, and were 107 million pounds, valued 
at $4.1 million, in 1962. Later data on chlorosulfonic acid are not 
available. The value of shipments of silica gel increased from $35 
million in 1961 to $51 million in 1966. The domestic output of 
sulfamic acid is substantial, but the exact amount is not available 
for publication because there is only one producer. Production of 
the other inorganic acids considered here is small. 

There are at least 15 concerns, principally large chemical com
panies, that produce the industrial inorganic acids considered here. 
In addition, three other companies produce only chemically pure or 
laboratory grades of these acids. Hydrocyanic acid is made by nine 
manufacturers in 11 plants. Five of these plants are in Texas, and 
there is one plant each in Louisiana, Tennessee, Kentucky, New York, 
Ohio, and West Virginia. Chlorosulfonic acid is produced by four 
companies in five plants, two of which are in New Jersey and one each 
in Indiana, Illinois, and Ohio. Silicic acid is produced by three 
concerns in eight plants situated in New Jersey (two); Ohio, Maryland, 
Alabama, Illinois, Louisiana, and California. The three companies 
that produce only chemically pure grades of the inorganic acids con
sidered in this summary operate plants in New Jersey and Missouri. 
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Data on exports of these miscellaneous inorganic acids are not 
available, but exports are believed to be smaller than imports. 

75 

. U.S. imports of inorganic acids not elsewhere enumerated in
creased from 4.4 million pounds, valued at $575,000, in 1964 to 13.5 
million pounds, valued at $1,083,000, in 1966 (see accompanying 
table). Imports in recent years have consisted chiefly of sulfamic 
acid from Japan. 
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Inorganic acids not elsewhere enumerated: U.S. imports for consumption, 
by principal sources, 1964-66 

Source : 1964 1965 1966 

=Quantity (1,000 pounds). 

Japan-----------------------------------------: 
West Germany----------------------------------: 
United Kingdom--------------------------------: 
Canada----------------------------------------: 
All other-~-----------------------------------: 

·Total------------------------------------: 

4,040 
99 
23 

1/ 
-262 

42421 
Value 

6,255 9,385 
290 166 
481 14 

46 3,616 
526 289 

12628 13~470 

(1,000 dollars) 

Japan-----------------------------------------: 365 568 638 
West Germany---------~------------------------: 73 129 132 
United Kingdom--------------------------------: 88 269 129 
Canada----------------------------------------: 3 3 108 
All other-------------------------------------: __ 4? __..__--=10.._8 ____ _.1_....6 

Total------------------------------------: 575 1,077 1,083 

1/ Less than 500 pounds. 

Source: Compiled from official statistics of the U.S. Department of 
Commerce. 
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ALUMINUM OXIDE AND HYDROXIDE 

Commodity 
TSUS 
item 

77 

Aluminum oxide and hydroxide------- 417.12 

Note.--For the statutory description, see the Tariff Schedules of 
the United States Annotated (TSUSA-1968) (pertinent sections thereof 
are reproduced in appendix A to this volume). 

U.S. trade position 

U.S. consumption of aluminum oxide and hydroxide is supplied 
primarily from domestic output. In 1966, U.S. production amounted to 
12.3 billion pounds, exports to 663 million pounds, and imports to 1.1 
billion pounds. 

Description and uses 

Aluminum oxide (alumina) and aluminum hydroxide (hydrated alumina) 
are two closely related chemicals produced chiefly from imported 
bauxite (item 601.06) as intermediates in the production of metallic 
aluminum (item 618.02). Aluminum oxide, which is obtained from alumi
num hydroxide by calcination, is principally used in the production of 
metallic aluminum by electrolytic reduction, but substantial quantities 
are also used in the manufacture of abrasives, refractories, ceramics, 
catalysts and catalyst supports, and adsorbents. Aluminum hydroxide 
is obtained from bauxite by digestion in sodium hydroxide and sub
sequent precipitation. In addition to its use as an intermediate in 
the production of aluminum oxide, large quantities of aluminum hydroxide 
(principally alumina trihydrate) are used in the .manufacture of glass, 
ceramics, rubber, paper, and aluminum chemicals. 

Activated alumina (aluminum oxide) in the form of proc~ssed.white 
chips of fairly uniform size is considered a manufacture of aluminum 
oxide and classifiable in item 523.91. 

U.S. tariff treatment 

The column 1 rates of duty applicable to imp9rts (see general 
headnote 3 in the TSUSA-1968) are as follows: 

TSUS 
item Commodity 

417 .12 Aluminum hyd1J:;,xide 
and oxide. 

Rate prior to 
Jan. 1, 1968 

0.25¢ per lb. 

Rate effective 
Jan. 1, 1972 

0.12¢ per lb. 
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The rate effective January 1, 1972; represents the final stage of 
a reduction resulting from a concession granted by the United States 
in the sixth (Kennedy) round of trade negotiations under the General, 
Agreement on Tariffs and Trade (GATT). The first of five annual stages 
of the reduction be~ame operative January 1, 1968! Rates of duty for 
the, individual stages are given in the TSUSA-1968, an excerpt from 
which is reproduced as appendix A to this volume, The rate shown 
above as existing prior to January 1, 1968, is the rate applicable on 
August 31, 1963, the effective date of the TSUS. 

The duty on aluminum oxide (alumina) imported for use in the pro
duc.tion of aluminum has been suspended since July 17, 1956. Under 
Public Law 89-440 the suspension continues through July 15, 1968 (see 
item 907.15 of the TSUSA). The ad valorem equivalent of the rate of 

_duty on imports other than those for use in the production of aluminum, 
based on imports in 1966, was 4 percent. 

U.S. consumption, production, and exports 

Combined annual U.S. production of aluminum oxide and aluminum 
hydroxide, which in recent years has approximated annual U.S. con
sumption within 5 percent, increased steadily from 7.8 billion pounds 

'in 1961 to 12.3 billion pounds in 1966 (see accompanying table), De
mand for output is largely derived from the demand for metallic alumi
num--90 percent of the quantity produced is regularly supplied to 
aluminum-producing plants, where approximately 2 pounds. of aluminum 
oxide is required for each pound of metallic aluminum produced, About 
4 percent of total output of aluminum hydroxide is not converted to 
the oxide, but remains in the form of aluminum hydroxide (hydrated 
alumina). 

The great bulk of the output of aluminum oxide and hydroxide is 
produced by the four largest aluminum companies at eight plants 
situated in Alabama, Arkansas, Louisiana, and Texas, Smaller quantities, 
particularly of the hydroxide, are produced by 15 companies in widely 
scattered plants. Most of the oxide and hydroxide produced is con-
sumed by the producing companies in their own integrated operations. 
For none of the companies is the revenue from the sale of oxide and 
hydroxide their principal source of income, 

Off:i~cial statistics on exports of domestic merchandise first be
came available for 1965. For the year 1965, 646 million pounds, 
valued at $27.3 million, was exported; of this quantity 636 million 
pounds (98 percent), valued at $25.1 million, was aluminum oxide, The 
principal countries of destination were Norway, Canada, Mexico, Spain, 
and West Germany. 
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In 1966, exports totaled 663 million pounds valued at $30.3 
million, of which 646 million pounds (97 percent), valued at $26.9, 
was aluminum oxide. The principal countries of destination were 
Canada, Norway, France, Ghana, and West Germany. 

U.S. imports and world capacity 

79 

U.S. imports for consumption advanced steadily in quantity from 
363 million pounds, valued at $11 million, in 1961 (see accompanying 
table) to 511 million pounds, valued at $15 million, in 1964; in the 
fallowing year they receded in quantity to 502 million pounds but ad
vanced ~n value to $16 million. In 1966, imports advanced sharply to 
1.1 billion pounds, valued at $31 million, in response to increased 
domestic aluminum capacity that relied on imported alumina for pro
duction. 

More than 95 percent of the quantity imported in recent years 
has been alumina for use in producing aluminum. Effective September 1, 
1964, statistics on imports of such alumina were first separately re
corded under item 907.15. In 1965 approximately 487 million pounds, 
valued at $15 million, and in 1966 approximately l~O billion pounds, 
valued at $29 million (as revised by the U.S. Tariff Commission staff), 
was imported from Japan, Guinea, Jamaica, Guyana, and Surinam, Im
ports of aluminum hydroxide and aluminum oxide other than those for use 
in producing aluminum have originated chiefly in Austria, West Germany, 
the United Kingdom., and France in recent years. · 

World alumina capacity is estimated by the U.S. Bureau of Mines 
to have been 15.3 million short tons per year at the end of 1964. Of 
this capacity, 5.5 million short tons was situa~ed in the United Statesi 
1.3 million short tons in Canada, 2.0 million short tons in Europe, 
principally in France and West Germany, 0.9 million short tons in Asia, 
principally in Japan, 3.5 million short tons in the Soviet bloc, and 
nearly all the remainder in Jamaica, Guyana, Guinea, and Australia. 
Production of alumina in Surinam started in 1965; planned capacity was 
o.8 million short tons. 
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Aluminuni oxide and hydroxide: U.S. production, total and by 
compound, and imports for consumption, 1961-66 

Production Imports 

Year . Aluminum :Aluminum 
Total oxide hydrox- .. Quantity Value 

ide 1 
1,000 1,000 1 2000 1,000 1 2000 
Eounds Eounds :eounds Eounds dollars 

: 
1961----: 7,820,048 7,398,844 421,204 362,871 11,095 
1962----: 9,262,580 8,804,780 457,800 353,180 9,710 
1963----: 10,093,380 9,634,160 459,220 384,606 l0,698 
1964----: 11,143,536 10,637,526 506,010 g/510,632 g/15,292. 
1965----: 11,684,858 11,153,474 531, 384 _g/501, 706 2/15,941 
1966----: 12,308,998 11,767,940 541,058 2/1,071,587 y30,684 

1/ In terms of 100-percent alumina trihydrate. 
2/ Includes aluminum oxide reported under item 907.15; see text. 

Source: Compiled from official statistics of the U.S. Department 
of Commerce. 
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Aluminum sulfate----------------- 417.16 

Note.--For the statutory description, se~ the Tariff Schedules of 
the United States Annotated (TSUSA-1968) (pertinent sections are re
porduced in appendix A to this volume.) 

U.S. trade position 

Virtually all U.S. consumption of aluminum sulfate has been 
supplied by domestic production in recent years, when imports have 
amounted to less than 2 percent of consumption. U.S. production 
amounted to 2.4 billion pounds, and exports to 44 million pounds, in 
1966. 

Description and uses 

81 

Aluminum sulfate, a white, crystalline solid when pure, is marketed 
principally in two grades: the commercial grade, which contains a 
maximum of 0.5 percent iron, and the iron-free grade, which contains a 
maximum of 0.005 percent iron. Both grades are available in solution 
form (liquid alum) or in solid form (dry alum). The commercial grade 
is produced by reacting bauxite (item 601.06) or kaolin (item 521.41) 
with sulfuric acid (item 416.35), and is used to purify water, size 
paper, condition process water, treat sewage, coagulate synthetic rubbe~, 
and manufacture other aluminum chemicals. Iron-free aluminum sulfate, 
which is produced by reacting alumina trihydrate (item 417.12) with sul
furic acid, is used to tan white leather, size high-grade paper, manu
facture catalysts and pharmaceutical preparations, and dye textiles. 

U.S. tariff treatment 

The column 1 rates of duty applicable to imports (see general 
headnote 3 in the TSUSA-1968) are as follows: 

TSUS 
item Commodity 

Rate prior to 
Jan. 1, 1968 

417.16 Aluminum sulfate----- 0.1¢ per lb. 

Rate effective 
Jan. 1, 1972 

0.05¢ per lb, 

The rate effective January 1, 1972, represents the final stage of 
a reduction resulting from a concession granted by the United States 
in the sixth (Kennedy) round of trade negotiations under the General 
Agreement on Tariffs and Trade (GATT). The first of five annual stages 

January 1968 
4:2 



ALUMINUM SULFATE 

:-0f the reduction became operative January 1, 196b, Rates of duty for 
the individual stages are given in the TSUSA-1968, an excerpt from· 
which is reproduced as appendix A to this volume. The rate shown 

above as existing prior to January 1, 1968, is the rate applicable on 
August 31, 1963, the effective date of the TSUS. For the 1966 imports, 
this rate was equivalent to an ad valorem rate of 5. 7 percent. 

U.S. consumption, production, and producers 

Virtually all U.S. consumption is supplied by domestic production; 
in the period 1961-66, apparent consumption increased from 1. 9 billion 
to 2.3 billion pounds and production increased from 1.9 billion to 2.4 
billion pounds (see accompanying table). The bulk of consumption and 
production has consisted of the commercial grade, with the share supplied 
by iron-free sulfate ranging between 5 and 7 percent during 1961-66, The 
future trend of consumption and production of aluminum. sulfate is ex
pected to follow the trend of population growth as its principal uses-
sizing paper and purifying and conditioning water--are likely to do. 

Aluminum sulfate is produced in the United States by 25 companies 
at plants dispersed throughout the country. The bulk of the total is 
produced by five companies in some 50 establishments and by four large 

.municipalities. for their own use. For all of the firms producing alumi~ 
num sulfate, it is a substantial source of revenue. The producing es
tablishments, particularly those producing the commercial grade in 
liquid form·, are usually situated near points of consumption, 

U,S, exports and imports 

Exports have not exceeded 3 percent of U,S, production in recent 
years, nor have imports exceeded 2 percent of U,S, consumption. Al
though exports have been larger than imports in recent years, exports 
have probably been principally the commercial grade, whereas imports 
have probably been the iron-free grade, Exports averaged 33 million 
pounds a year during 1961-65, but increased to 44 million pounds in 
1966. They were destined primarily for Canada and South America. Im
ports ·averaged 13 million pounds a year during 1961-65, but increased 
to 24 million pounds in 1966. They entered chiefly from Canada, West 
Germany, and the United Kingdom. 
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Aluminum sulfate: U.S. production, .imports for consumption, exports 
of domestic merchandise, and apparent consumption, 1961-66 

Ratio 
Year Production Imports Exports Apparent of 

consumption : imports to 

1,ooo 12000 12000 
:consumption 

12000 
pounds pounds pounds pounds Percent 

1961------: 1,889,494 9,766 28,427 1,870,833 0.5 
1962------: 1,963,008 11,184 35,552 1,938,640 .6 
196 3--,..--- : 2,013,268 11,885 35,151 1,990,002 .6 
1964------: 2 ,132 ,884 .: 13,485 33,022 2,113,347 .6 
·1965------: 2,243,520 16,490 31,282 2,228,728 .7 
1966------: 2,354,218 : 24,226 44,119 2,334,325 1.0 

.. 
Source: Compiled from official statistics of the U.S. Department of 

Commerce. 

Note.--Apparent consumption was calculated by adding production and 
imports and substracting exports. Data on production and apparent 
consumption do not include relatively small quantities produced by 
municipalities for their own use. 
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ALUMINATE, AND ALUMINUM COMPOUNUS NOT ELSEWHERE ENUMERATED 

Commodity 
TSUS 
item 

Aluminum ammonium sulfate------------- 417.10 
Aluminum potassium sulfate------------ 417.14 
Sodium aluminate------------~--------- 420.68 
Aluminum compounds not elsewhere 

enumerated-------------------------- 417.18 

Note.--For the statutory description, see the Tariff Schedules of 
the United States Annotated ('ISUSA-1968) (pertinent sections thereof 
are reproduced in appendix A to this volume). 

U.S. trade position 

U.S. consumption, valued at an estimated $51 million in 1966, 
has been supplied primarily from domestic production. In 1966, U.S. 
exports were valued at $7.0 million, and imports at $1.0 million. 

Description and uses 

· This summary comprises those inorganic aluminum compounds not 
provided for elsewhere in the TSUS, principally the two alums, alumi
num ammonium sulfate and aluminum potassium sulfate, sodium aluminate, 
aluminum chloride, and aluminum fluoride, but including some 20 other 
inorganic aluminum compounds as well. Aluminum hydroxide and oxide 
(item 417.12) and aluminum sulfate (item 417.16) are discussed in 
separate summaries. 

Inorganic aluminum compounds are produced from aluminum hydroxide, 
primary aluminum (item 618.02), scrap aluminum (618.10), and bauxite 
(item 601.06), and are widely used as reagents, catalysts, and inter
mediates. The two alums mentioned above are used in medicinals, as 
ingredients in baking powder, and in textile dyeing, water purification, 
paper sizing, and leather tanning. Sodium aluminate is used in water 
treatment, textile dyeing, and paper sizing, and in the manufacture of 
zeolites, milk glass, and building stones. Aluminum chloride is used 
as a catalyst in the petroleum, synthetic rubber, and plastics indus
tries, and for salting out g,lycerin lyes and carbonizing fine wool. 
Aluminum fluoride is used as a component of the electrolyte from which 
metallic aluminum is produced, and as a flux in the manufacture of 
ceramic glazes and enamels. 

January 1968 
4:2 



86 ALUMINUM AMMONTIJM SULFATE, ALUMINUM POTASSIUM SULFATE, SODIUM 
ALUMINATE, AND ALUMJNUM COMFDUNffi NOT EISEWHERE ENUMERATED 

U.S. tariff.treatment 

The column 1 rates of duty applicable to imports (see general 
headnote 3 irt the '.ISUSA-1968) are as follows: 

TSUS 
item 

417 .10 
417.14 
420.68 
417.18 

Commodity 

Aluminum ammonium sulfate--
Aluminum potassium sulfate-
Sodium aluminate-----------
Aluminum compounds not 

elsewhere enumerated. 

Rate prior to 
Jan. 1, 1968 

0.3¢ per lb. 
o.6¢ per lb. 
8. 5% ad val. 
8.5% ad val. 

Rate effective 
Jan. 1, 1972 

0.1.5¢ per lb. 
0.3¢ per lb. 
4% ad val. 
4% ad val. 

The rates effective January 1, 1972, represent the final stage 
of a reduction resulting from concessions granted by the United States 
in the sixth (Kennedy) round of trade negotiations under the General 
Agreement on Tariffs and Trade (GATT). The first of five annual stages 
of the reduction became operative January 1, 1968. Rates of duty for 
the individual stages are given in the TSUSA-1968, an excerpt from 
which is reproduced as appendix A to this volume. The rates shown 
above as existing prior to January 1, 1968, are the rates applicable 

. on August 31, 1963, the effective date of the TSUS. The ad valorem 
equivalents of the specific rates in effect prior to January 1, 1968, 
based on imports in 1966, on aluminum ammonium sulfate and aluminum 
potassium sulfate, were 6.7 and 11.3 percent, respectively. 
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ALUMilUTE, AND ALUMINUM COMPOUNDS NOT ELSEWHERE ENUMERATED 

U.S. consumption, production, and exports 

U.S. consumption of the inorganic aluminum compounds covered 
here had an estimated value of $51 million in 1966. Consumption has 
been supplied primarily by domestic output; total shipments as report
ed by the U.S. Department of Commerce, approximated $57 million in 
1966. In 1961~66, output of aluminum chloride and aluminum fluoride, 
separately reported by the Department of Commerce, was as follows (in 
thousands of pounds): 

Aluminum chloride 

Year Aluminum 
Liquid a£~ Anhydrous fluoride .. crystal_ 

1961--------------------: 45,952 44,758 121, 946 
1962--------------------: 47,964 49,932 145,684 
1963--------------------: 53,274 50,292 162,892 
1964------------------~-: 57' 886 59,780 185,228 
1965--------------------: 51,486 66, 848 223,804 
1966--------------------: 49,298 73,318 249,686 

l/ In terms of 32° Baume solution, containing about 28 percent 
al'Uminum chloride. 

The value of aluminum chloride output in 1966 is estimated to have 
been $11.5 million; the value of aluminum fluoride was $29.5 million. 
The value of the total shipments of the remaining aluminum compounds 
covered here approximated $16 million in 1966. Each of some 50 firms 
with plants widely distributed throughout the United States produces 
one or more aluminum compounds. 

Exports were first separately reported in official statistics in 
1965. In that year, 26.9 million pounds, valued at $4.1 million, was 
exported, principally to Australia, India, Brazil, Canada, and Surinam. 
In 1966, 43.4 million pounds, valued at $7.0 million, was exported, 
principally to Canada, Brazil, Australia, India, Japan, and China. 

U.S. imports 

Aggregate imports increased irregularly from 7,5 million pounds, 
valued at $0.7 million, in 1961 to 8.8 million pounds, valued at $1.0 
million, in 1966 (see accompanying table). Imports consisted pri
marily of aluminum chloride, aluminum fluoride, and sodium aluminate. 
They originated chiefly in Canada, West Germany, Italy, France, and 
the United Kingdom. 
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ALUMINATE, AND ALUMINUM COMPOUNDS NOT ELSEWHERE ENUMERATED 

Specified aluminum compounds: U. S • imports for consumption, 1961-66 

Total Aluminum Aluminum 
Aluminum 

Sodium compounds 
Year aluminum ammonium potassium aluminate not elsewhere 

compounds: sulfate sulfate enumerated 

Quantity (1,000 pounds) 

1961-----: J,452 70 11 1/ y1 ,371 
1962---.:..-: 9 '.955 126 63 II 2/9,766 
1963-----: 8,460 94 60 l/373 2/7,933 
1964...;----: 5,253 75 70 1,685 3,423 
1965-----: 8,502 312 37 1,453 6,700 
1966-----: 82806 94 133 12268 12311 

Value (1,000 dollars) 

1961--_;--: 732 2 1 1/ y729 
1962-----: 1,008 4 2 l/ g/1,002 
1963-----: 849 3 2 3/ 22 g/822 
1964-----: 530 2 2 103 423 
1965-----: 871 11 7 88 765 
1966-----: 969 4 7 79 879 

1/ Included with aluminum compounds not elsewhere enumerated. 
2/ Includes sodium aluminate and relatively small quantities of 

organic aluminum salts prior to September 1963. 
]/ For September-December only; data for January-August included 

with those for aluminum compounds not elsewhere. enumerated. 

Source: Compiled from official statistics of the U.S. Department 
of Commerce. 
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AMMONIA, AQUA AND LIQUID ANHYDROUS 

Commodity 
TSUS 
item 

Ammonia, aqua-------------------~---------- 417.20 
Ammonia, liquid anhydrous------------------ 417.22 
Ammonia for fertilizer or fertilizer 

manufacture--------y-------------- 48G.65 ~pt.) 

89 

Note.--For the statutory description, see the Tariff Schedules of 
the United States Annotated (TSUSA-1968) (pertinent sections thereof 
are reproduced in appendix A to this volume). · 

U.S. trade position 

The production of ammonia is a fast-growing activity in the 
United States as well as in other countries. In 1966, this country 
produced more than 10 million short tons, a quantity about equal to 
its own requirements; exports, amounting to about 2 percent of the 
output, were offset by a similar quantity of imports. 

Description and uses 

Although aqua ammonia and liquid anhydrous ammonia are provided 
for by name under items 417.20 and 417.22, respectively, if they are 
importations of grades chiefly used for fertilizer or chiefly as in
gredients in the manufacture of fertilizer, they are included under 
item 480~65 since the use provision prevails over the eo nomine \by 
name) designation. The chief use of an article, as defined in 
General Headnote lO(e)(i) of the tariff schedules, is the use which 
exceeds all other uses combined. Nearly all of the aqua ammonia and 
liquid anhydrous ammonia imported during the period 1961-66 were of 
"fertilizer" grade. This summary discusses all aqua and anhydroµs 
ammonia whether or not of a grade chiefly used for fertilizer or as a 
fertilizer ingredient. 

Anhydrous ammonia, a colorless gas under normal temperature and 
pressure, is usually liquefied by, decreasing the temperature and/or 
increasing the pressure. It is produced by high-pressure synthesis 
from nitrogen and hydrogen. The nitrogen is usually obtained from the 
atmosphere, and the hydrogen is obtained from one of several possible 
sources such as natural gas, refinery gas, naphtha, fuel oil, coke
oven gas, or water gas. 

Aqua ammonia is obtained by dissolving anhydrous ammonia in 
water, and it is also produced as a byproduct from coke-oven plants. 
The principal commercial product contains 29.4 percent ammon~a. Less 
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than 1 percent of anhydrous ammonia is converted to aqua ammonia •. 

The principal use of ammonia, both anhydrous and aqua, is as 
fertilizer or an ingredient in the manufacture of fertilizer. Ammonia 
is converted to other nitrogen co.mpounds for most industrial uses. 
Such end uses include industrial explosives, plastics, synthetic 
resins and fibers, animal feeds, process metallurgy, refrigeration, 
photography, and organic synthesis. 

U.S. tariff treatment 

The column 1 rates of duty applicable to imports (see general 
headnote 3 in the TSUSA-1968) are as follows: 

TSUS Rate :erior to Rate effective 
item Comrnodi ty Jan. 11 l9b8 Jan. 11 1972 

417.20 Ammonia, aqua---------- 8.5% ad val. 4% ad val. 
417.22 Ammonia, liquid 

anhydrous------------ l. 25¢ per lb. 0.62¢ per lb. 
480.65 Nitrogenous fertilizer 

and fertilizer 
material: 

Ammonia------------ Free Free 1/ 
The rates effective January 1, 1972, for aqua and liquid anhy

drous ammonia of a grade not chiefly used for fertilizer nor in the 
manufacture of fertilizer, represent the final stage of reductions 
resulting from concessions granted by the United States in the sixth 
(Kennedy) round of tariff negotiations under the General Agreement 
on Tariffs and Trade (GATT). The first of five annual stages of the 
reduction became operative January 1, 1968. Rates of duty for the 
individual stages are given in the TSUSA-1968, an excerpt from which 
is reproduced in appendix A to this volume. 'fhe rates shown above 
as existing prior to January 1, 1968, are the rates applicab1e on 
August 31, 1963, the effective date of the T0US. The ad valorem 
equivalent of the specific rate of duty in effect prior to January l, 
1968, is not representative as the imports have been negligible in 
recent years. 

The duty-free status of ammonia of a grade chiefly .used for 
fertilizer.or in the manufacture of fertilizer was provided for in 
the Tariff Act of 1930 as originally enacted and in the TSUS, effec
tive August 31, 1963, and has been bound since January 1, 1948, in a 

1/ Rate not affected by the sixth (Kennedy) round of trade nego
tiations under the General Agreement on Tariffs and Trade, 
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concession granted by the United States in the GATT. 

U.S. consumption and production 

Total U.0. consumption and production of ammonia, both of which 
in 1966 amounted to more than 10 million short tons (table 1), ·have 
been increasing rapidly in recent years. Sufficient data are avail
able to compute apparent consumption for only 1964-66. U.S. consump
tion, however, is generally equivalent to domestic production, which 
more than doubled in the period 1961-66. 

Ammonia for fertilizer is used both directly and mixed with other 
compounds to produce nitrogen solutions (in item 480.65) or mixed 
fertilizer (in item 480.80). Statistics on anhydrous ammonia and 
aqua ammonia consumed as direct application fertilizer, given in tons 
of nitrogen content, in the year ended June 30, 1963, were estimated 
to have totaled 1,226,000 and 579,000 short tons, respectively, 31 
percent and 17 percent more than in the previous year. These 
quantities are equivalent to 1,491,000 and 2,393,000 short tons gross 
weight. 

The most recent percentage distribution of end uses for ammonia 
was in 1960, when total ammonia production amounted to 4,812,000 
short tons, as follows: 

Use 

Fertilizer, total---------------------------------
~roduction of solid .materials-------------------
Production of solutions-------------------------
Direct application-------------------------------

Industrial uses, total----------------------------
Plastics, synthetic resins, and fibers-----------
Chemicals----------------------------------------
Industria 1 explosives-----------------·----------
Mi scellaneous (animal feed, pulp and paper, · 

metallurgy)------------------------------------

u.0. producers 

Percent 

77.5 
293 
28.0 
20.0 

22.5 
~ 

4.0 
3.0 

10.3 

In 1965 approximately 50 companies were operating 89 plants pro
ducing anhydrous ammonia in 31 States scattered from coast to coast, 
It is estimated that about half of the plants also produce aqua 
ammonia, Most of the producers are large corporations, either divers
ified chemical and fertilizer companies, oil and gas companies, or 
steel manufacturers. 
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Although there are many small plants--with a capacity of 60.t.<> 
100 tons per day--in operation, there is a definite trend to large 
plants with a capacity of 600 to 1,000 tons per day. 

U .s. exports 

Exports of anhydrous ammonia are separately classified for 
"industrial" use and "fertilizer" use. Exports of aqua ammonia are 
not separately reported, and little if any aqua ammonia is believed 
to be exported. 

Total U.S. exports during the period 1961-66 have ranged from a 
low of.59,000 short tons in 1962 to 226,000 short tons in 1966 
(table 1). 

Exports of anhydrous ammonia for industrial use decreased from 
9,500 short tons in 1961 to 3,500 short tons in 1963, then increased 
to 64,000 tons in 1965, and decreased to 54,000 tons in 1966 (table 
2). . . 

}!;xports of anhydrous ammonia ~or fertilizer generally increased 
during this period and amounted to 172,000 short tons in 1966 
(table 3). Mexico was the .major recipient of this material, each 
year accounting for 85 percent or more of the U.S. exports. 

U .s. imports 

During the period 1961-66 there were no imports of liquid an
hydrous ammonia of a grade not chiefly used ·for fertilizer, nor in 
the .manufacture of fertilizer, except two small shipments from Canada, 
one in 1963 and the other in 1965. Imports of aqua ammonia of a 
grade not chiefly used for fertilizer, nor in·the manufacture of 
fertilizer, were not separately classified prior to September 1963, 
but it is believed that none 'was imported. There have been no im
ports of this grade of aqua ammonia since September 1963, except for 
a small shipment in 1965 from Mexico. 

Imports of anhydrous ammonia of a grade chiefly used for ferti
lizer, or in the manufacture of fertilizer, were not 'separately 
classified until ~eptember 1963. Prior to 1964, imports were snall, 
probably .not exceeding 7,500 tons in any year, and are believed to 
have come only from Canada. In 1964, imports increased to more than 
158 ,000 short tons, with 90 percent originating in 'l'rinidad. Im
ports in 1965 amounted to more than 200,000 tons and in 1966 totaled· 
311,000 tons, with 65 percent coming from Trinidad in botp years. 
Smaller amounts came from Canada, the Netherlands Antilles, and 
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Colombia. This quantity of imports was equivalent to 2 percent of 
U.S. apparent consumption in 1964 and 1965 and 3 percent in 1966. 

World production and trade 

The world output of anhydrous ammonia has been expanding very 
rapidly since 1950 and totaled more than 28 million short tons in 

93 

the year ended June 30, 1964. In addi ti.on to the United States, the 
world's largest producer, other leading producing countries included 
the United Kingdom, West Germany, France, the U.S.~.R., Italy, Japan, 
and Canada, Many other countries have smaller producing industries. 
Almost without exception the output in all plants has increased 
sharply in recent years; in addition, many new plants have been 
established. 

Most anhydrous ammonia produced is used in the manufacture of 
nitrogenous fertilizers such as ammonium nitrate, ammonium sulfate, 
urea and nitrogen solutions, and there has been little international 
trade in ammonia as such; however, the increasing use of ammonia for 
direct application fertilizer has resulted in the construction of 
refrigerated tankers and bulk storage terminals. This undoubtedly 
will increase the world-wide shipment of ammonia. 
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Table 1.--Ammonia: U.S. production, imports for consumption, exports 
of domestic merchandise, and apparent consumption, 1961-66 

(Quantity in short tons) 

Pro- Apparent :Ratio (percent) 
Year :duction 1J :Imports 2/ :Exports lf: con- imports to 

:sumption 2/: consumption . . 
1961--: 5,206,653 
1962--: 5,809,671 
1963--: 6,682,202 
1964--: 7,634,256 
1965--: 8,869,419 
1966-~:10,622,437 

y 
4/ 
4/ 

158:264 
202,759 
310,659 

102,418 
59,467 
75,281 

148,480 
184,203 
225,963 

4/ 
4/ 
4/ 

7,644:040 
8,887,975 

:10,707,133 . . . . 

2.1 
2.3 
2.9 

Ji Production statistics are for anhydrous ammonia only; virtually all 
aqua ammonia is produced from anhydrous ammonia. 

g/ Virtually all anhydrous ammonia. 
3/ Believed to be practically all anhydrous ammonia. 
:!t:I Not available. 

Source: Compiled from official statistics of the U.S. Department of 
Commerce. 
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Table 2.--Ammonia, anhydrous and aqua: U.S. exports of domestic 
merchandise for industrial uses, by principal markets, 1961-66 

Market 1966 

Quantity (short tons) 

Mexico-~----------------:1,527 :1,488 168 4,766 :14,789 11,370 
Denmark-----------------: 

., 
8,569 :18,519 18,232 -

Trinidad----------------: : 7,166 : 9,203 . 13,836 . 
Canada------------------:6,465 :1,908 :2,476 :24,473 :13,721 2,465 
Philippine Republic----·- : 226 105 79 138 157 58 
Venezuela---------------: 202 262 191 203 158 18 
All other---------------:1,094 224 265 862 12332 1266d 

Total--------------:2,214 :42711 :32412 :462171 :632872 232639 
Value (1,000 dollars) 

Mexico------------------: 122 121 28 342 1,206 l,OT4 
Denmark-----------------: 589 1,052 968 
Trinidad----------------: 346 534 814 
Canada-------~----------: 770 216 165 1,604 1,012 .. 263 

.Philippine Republic-----: 34 29 21 31 41 18 
Venezuela---------------: 41 53 43 46 4 5 
All other--------------- : 178 111 127 134 247 : 52167 

Total-----------~--:1,145 590 414 3,130 4·,396 ~,658 

Source:.. Compiled from official statistics of the U.S. Department 
of Comm~rce. 

Note.--Tbe export class includes both aqua and anhydrous ammonia but 
it is believed that only anhydrous ammonia was exported. 
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rTable 3.--Ammonia, anhydrous and aqua: U.S. exports of domestic 
~erchandise. fQr .fer~ilizer use, by principal markets, 1961-66 

Market 1961 

Mexic.o-----------: 82, 513 
Trinidad---------: 
Canada-----------: 7,451 
Philippine 

1962 

53,283 
741 
359 

: 1963 : 1964 : 1965 

Quantity (short tons) 

. 
65,477 94,198 :102;671 

365 
2,013 3,270 16,932 

1966 

146,130 
14,735 
7,942 

Republic-------: 2,480 64 
All other--------_: __ 4.;...,6o,;.-__ ,..--"'3"-6 .... 7 _--"'-3 ..... , 9,_4_,_7_.;..._4_.., ..;..;8 3:;.;6'"'"-'----'"7=211"--': __ ....:3=--,'-'4_.._,5 3 

Total------- : ___ 92_, ..... 9_0_4 _..._5_4 ....... 7 ...... 5_0_ ...... 7_1_._, _80_2_: _10_2 ........ 3_04_:_1_20_, .... 3,_2_4_:_-_l ..... 7_2 ....... 3 __ 2_4 

Mexico-----------: 6,527 
Trinidad---------: 
Canada-----------: 681 

Value (1,000 dollars) 

4,484 
48 
54 

5,680 
22 

157 
·: 

7,892 

328 

8,191 

1,366 

Source: Compiled from official statistics of the U.S. Department 
of Commerce. 

Note.--The export class includes both aqua and anhydrous ammonia 
but it is believed that only anhydrous was exported. 



AMMONIUM CARBONATE AND BICARBONATE 

Commodity 
· TSUS 
Item 

Ammonium carbonate and bicarbonate-------- 417.24 

97 

Note.--For the statutory description, see the Tariff Schedules of 
the United States Annotated (TSUSA-1968) ·(pertinent sections thereof 
are reproduced in appendix A to this volume). 

U.S. trade position 

About half of the 5 to 10 million pounds of ammonium carbonate 
and ammonium bicarbonate consumed annually in the United States is 
produced within the country, and the other half is imported, Little 
or none is exported. 

Comment 

Both ammonium carbonate and ammonium bicarbonate are manu
factured from anhydrous ammonia and carbon dioxide. Ammonium carbo
nate, a white powder or colorless crystals, is used in the manufactu:re 
of casein colors, casein glues, and other adhesives; cleaning powder~ 
fire- extinguishing compounds; and baking powders. Ammonium bicarbo
nate, a white crystalline material, is used principally as a leaven
ing agent in cookies, crackers, and other thin baked goods; as a 
neutralizing agent in leather tanning; and as an ingredient in cer
tain ca~alysts. 

The column 1 rates of duty applicable to imports (see general 
·headnote 3 in the TSUSA-1968) are as follows: 

TSUS 
it&m Commodity 

417.24 Ammonium carbonate and 
bicarbonate. 

Rate prior to Rate effective 
Jan. 1, 1968 Jan. 1, 1972 

0.5¢ per lb. · 0.25¢ per lb. 

The rate effective January 1, 1972, represents the final stage 
of a reduction resulting from a concession granted by the United 
States in the sixth (Kennedy) round of trade negotiations under the 
General Agreement on Tariffs and Trade (GATT). The first of five 
am1ual stages of the reduction became operative January 1, 1968. 
Ra~es of duty for the indiVidual stages are given in the T~USA-1968, 
an excerpt from which is reproduced as appendix A to this volume. 
'l'he rate shown above as existing prior to January 1, 1968, is the 
rate applicable on August 31, 1963, the effective date of the TSUS. 
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98 AMMONIUM CARBONATE AND BICARBONATE 

The ad valorem equivalent of the specific rate of duty in effect 
prior to January 1, 1968, based on imports in 1966, was 9.3 percent. 

Ammonium carbonate was produced in 1965 by three domestic con
cerns at plants in Ohio, Missouri, and New Jersey; ammonium bicar
bonate is also made by three concerns at plants in New ~ersey, New 
York, and Pennsylvania. Statistics on domestic production are not 
published, but the total annual U.S. output of both ammonium carbo
nate and ammonium bicarbonate is estimated to range from 5 million 
to 10 million pounds. · It is believed that U.S. consumption has in
creased slightly in recent years and that domestic production has 
provi..ded about 50 percent of the supp•_y. 

Exports are not separately classified but are believed to be 
negligible. Imports of ammonium carbonate and bicarbonate ranged 
from 2.7 million pounds in 1961 to 5.0 million pounds in 1966 (see 
accompanying table). Shipments have come mainly from West Germany, 
with increasing amounts from Norway. Prior to 1962, the United 
Kingdom was also a major supplier. 

Production facilities are known to exist in many foreign 
countries, and with the rapid expaneion of the world ammonia in
dustry, additional plants will probably be built as the demand arises. 
Among the major foreign producers are West Germany, the United 
Kingdom, Norway, and Japan. 
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Ammonium carbonate and bicarbonate: U.S. imports for 
consumption, by principal ·POUrces, 1961-66 

·Source 

Quantity (1,000 pounds} 

. 
West Germany-----------------:1,227 :3,450 :2,785 :3,867 
Norway--------~--------------: 20 82 127 173 
Netherlands------------------: 68 22 85 
Belgitµn----------------------: 22 22 92 
United Kingdom----------·-:..--- : 1 , 4 38 114 11 9 

.. 
:3,134 

467 
68 
34 

99 

:3,197 
:1,108· 

376 
200 

All other--------------------=~~l~l,,__:~-g~ : - : - : - : 97 
Total-------------------:2,696 :3,798 :2,967 :4,226 :3,703 :4,978 

Value (1,000 dollars} 

West Germany-----------------: 108 197 159 216 169 179 
Norway-~--------------~------: 1 3 4 5 16 42 
Netherlands------------------: - . 4 . 1 6 4 37 
Belgium----------------------: 1 1 7 3 7 
United Kingdom---·------------: ~4 11 3 3 
All other--------------------: 1/ 3 - : 11 

Total----.!..--------------: 193 219 168 237 192 269 . 
11 Less tmn $500~ 

Source: Compiled from official statistics of the U.S. Department 
of Commer re • 
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TSU.:i 
Commodity· Item 

Ammonium chloride------------------------- 417.26 

Note.--For the statutory description, see the Tariff Schedules of 
the United States Annotated (TSUSA-1968) (pertinent sections thereof 
are reproduced in appendix A to this volume). 

U.S. trade position 

Ammonium chloride, or sal ammoniac as it is sometimes called, is 
widely produced throughout the world and is an important commodity in 
international trade. Annual U.S. production of ammonium chloride-
about 50 million pounds--is nonnally supplemented by imports amount
ing to 15 or 20 percent of the total quantity consumed, while smaller· 
quantities are exported, principally to Central and South America. 

Description and uses 

Ammonium chloride (sal ammoniac) is a white, crystalline, 
hygroscopic salt which is marketed in a number of particle sizes 
from fine to pressed lumps; it is usually the byproduct of soda ash 
.manufacture, although some is produced by the reaction of ammonium 
sulfate with sodium-chloride solutions. 

Ammonium chloride has its more important uses as an ingredient 
in the manufacture of dry cells, as a flux material in soldering, 
tinning and galvanizing, and as a mordant in dyeing and printing. 
Its less important uses are as an ingredient in the manufacture of 
various ammonium compounds and washing powders, as a pickling agent 
in zinc coating and tinning, and in electroplating. 

U.S. tariff treatment 

The colurrm 1 rates of duty applicable to imports (see general 
·headnote 3 in the TSUSA-1968) are as follows: 

TSUS 
item Commodity 

Rate prior to 
Jan. 1, 1968 

417.26 Ammonium chloride--- 0.53¢ per lb. 

Rate effective 
Jan. 1, 1972 

O. 26¢ per lb. 

The rate effective January 1, 1972, represents the fi.nal stage 
of a reduction resulting from a concession granted by the United 
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States in the sixth (Kennedy) round of ·trade negotiations under the 
General Agreement on Tariffs and Trade (GATT). The first of five 
annual stages of the reduction became operative January·1, 1968. 
Rates of duty for the individual stages are·given in the TSUSA-1968, 
an excerpt from which is reproduced as appendix A to this volume. 
_The rate shown above as existing prior to January 1, 1968, is the 
rate applicable on August 31, 1963, the effective date of the TSUS. 
The ad valorem equivalent of the specific rate of duty in effect 
prior to January 1, 1968, based on imports in 1966, was 15.1 percent •. 

U.S. consumption and production 

Although statistics are not available to calculate apparent con
sumption, it is believed that consumption decreased during 1961-65, 
largely as a result of decreasing demand for ammonium chloride in 
dry cell batteries, the .main use of ammonium chloride. The use of 
ammonium chloride as a fluxing agent has also decreased as a result 
of changed technology. 

Annual U.S. production of ammonium chloride in 1961-65 ranged 
from 45 million pounds to 5'3 million pounds, as shown in the tabu
lation below (compiled from official statistics. of the U.S. Depart
ment of Commerce): 

U.S. producers 

Year 1,000 
pounds 

1961--------------- 49,502 
1962--------------- 45,618 
1963--------------- 45,074 
1964--------------- 49,410 
1965--------------- 53,230 

Production of ammonium chloride in 1965 was reported by three 
large diversified chemical corporations at six plants situated in 
Illinois, Michigan, New York, Ohio, Oregon, and Pennsylvania, and 
by three small chemical concerns at plants in Illinois, Missouri, 
and New Jersey. 

Exports and imports 

Exports of ammonium chloride are not separately classified. It 
is believed that they are small and are shipped mainly to countries 
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in the Americas. 

In 1961-66, annual imports of a.mmonium chloride into the United 
States ranged from 6.5 million pounds in 1965 to 11.8 million pounds 
in 1961 (see accompanying table). Imports in 1966 totaled 9~2 
million pounds. The United Kingdom has b.een the major source of im
ports during this period. Canada, West Germany, and Japan accounted 
for smaller quantities, with occasional token shipments originating 
in Belgium and the Netherlands. 

Foreign production and trade 

Production of ammonium chloride is reported for some 25 
countries, but no quantity or value data are available. It is be
lieved that the United States is among the largest producers. Other 
free-world producing countries include Belgium, Canada, France, West 
Germany, India, Israel, Italy, Japan, the Netherlands, and Spain. 
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--Ammonium chloride: U.S. imports for consumption, 
by principal sources, 1961-66 

Source' 1961 

Quantity (1,000 pounds) 

. 
United Kingdom-------------: 7,955 7,487 :5,667 :6,629 :3,768 :5,052 
Canada---------------------: 1,315 1,059 :1,234 :1,371 549 :1,009 
West Germany------~--------: 2,457 : 1.258 : 951 : 99~ : 952 : 655 
All other------------------:· 74: · 515: _495 : 489 :1,264 :2,459 

'l'otai-----------------: ll,acfr-;-10, 319 : 8. 34~. 481 : 6 .-533 : 9 ,175 
Value (1,000 dollars) 

United Kingdom-------------: 333 269 189 217 133 177 
Canada---------------------: 67 55 62 75 24 45 
West Germany---------------: 108 54 38 37 35 24 
All other------------------: 4---~--1=5.__~_1=2--'~--.-17+-~~4_1_.._~ __ 85 

Total-----------------: 512 393 301 346 233 331 

Source: Compiled from official statistics of the U.S. Department 
of Commerce. 
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Commodity 
TSUS 
item 

Ammonium nitrate-------------- 417.30 
Ammonium nitrate for 

fertilizer or fertilizer 
manufacture----------- 480.65 (pt.) 

105 

Note.--For the statutory description, see the Tariff Schedules of 
the United States Annotated (TSUSA-1968) (pertinent sections thereof 

-are reproduced in appendix A to this volume). 

U.S. trade position 

The United States, the world's largest producer of ammonium 
nitrate, reported output of 5 million tons in 1966. In the same year, 
imports supplied 3 percent of U.S. consumption and exports accounted 
for 2 percent of domestic prcxiuction. 

Description and uses 

Although ammonium nitrate is provided for by name under item 
417.30, if it is an importation of a grade chiefly used for fertilizer 
or chiefly in the manufacture of fertilizer, it is included under item 
480.65 since the use provision prevails over the eo nomine (by name) 
designation. The chief use of an article, as defined in General head
note lO(e)(i) of the tariff schedules, is the use which exceeds all 
other uses combined. Practically all imports of ammonium nitrate 
have been of "fertilizer" grade. This summary discusses all ammonium 

·nitrate whether or not of a grade chiefly used for fertilizer or as a 
fertilizer ingredient. 

Ammonium nitrate is a white, crystalline, hygroscopic.compound 
produced by the reaction of ammonia with nitric acid. It becomes ex
plosive when mixed with combustible materials or certain organic com
pounds. The material is marketed as a solution as well as in various 
solid forms--prilled (solid spherical pellets), granular, and grained-
with specified nitrogen content. The solid forms are often coated 

·with 2 to 4 percent of inert material to reduce moisture absorption. 

The major use of ammonium nitrate is as a fertilizer or an in
gredient in the manufacture of fertilizer, which use accounts for over 
85 percent (estimated) of U.S. production. The principal nonfertilizer 
use is as a blasting agent or an ingredient in the manufacture of ex
plosives. Its use in field-compounded explosives, prepared by mixing 
ammonium nitrate with fuel oil; saw dust, or other organic compounds, 
has been increasing. 
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U.S. tariff treatment 

The column l rates of duty applicable to imports (see general 
headnote 3 in the TSUSA-1968) are as follows: 

TSUS 
item Commodity 

Rate prior to Rate effective 
Jan. 1, 1968 Jan. 1, 1972 

417.30 Ammonium nitrate------------ 0.5¢ per lb. 
480.65 Ammonium nitrate for 

fertilizer or fertilizer 
manufacture--------------- Free 

0.25¢ per lb. 

Free _!/ 

· 2J Rate .not affected by the sixth (Kennedy) round of trade negoti
ations under the General Agreement on Tariffs and Trade. 

The rate effective January 1, 1972, for ammonium nitrate of a 
grade not chiefly used for fertilizer nor as an ingredient in the manu
facture of fertilizer under item 417.30 represents the final stage of 
a reduction resulting from a concession granted by the United States 
in the sixth (Kennedy) round of trade negotiations under the General 
Agreement on Tariffs and Trade (GATT). The first of five annual stages 
of the reduction became operative January 1, 1968. Rates of duty for 
the individual stages are given in the 'ISUSA-1968, an excerpt frcm 
which is reproduced as appendix A to this volume. The rate shown 

·above as existing prior to January 1, 1968, is the rate applicable on 
August 31, 1963, the effective date of the TSUS. The ad valorem 
equivalent of the specific rate of duty in effect prior to January 1, 
1968, based on imports in 1966, was 21.2 percent. 

The duty-free treatment of ammonium nitrate of a grade chiefly 
used for fertilizer or as an ingredient in the manufacture of fertili
zer was provided for in the Tariff Act of 1930 as originally enacted 
and in the TSUS, effective August 31, 1963, and has been bound since 
January 1, 1948, in a concession granted by the United States in the 
GATT. 

U.S. consumption and production 

Apparent consumption of all grades of ammonium nitrate in the 
United States has been increasing, and in 1966 totaled 5 million short 
tons, 51 percent more than ip 1961 (table 1). Domestic production 
during the same period increased about 55 percent. 

More than 85 percent of the ammonium nitrate produced in the 
United States is consumed as fertilizer. It is estimated that nearly 
50 percent of the material produced for fertilizer was marketed in 
liquid form, and 50 percent in solid form, nearly all of which was 
prilled material. 
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The apparent consumption of ammonium nitrate--both processed and 
unprocessed--as a blasting agent, totaled more than 551,000 short tons 
in 1964, 16 percent more than in 1963. 

U.S. producers 

At the end of 1965, 54 plants were producing ammonium nitrate in 
27 States. No da'ta are available indicating which plants produced 
the "fertilizer" and "non-fertilizer" grades, but any or all of the 
plants could produce either or both grades. All the manufacturers 
are large industrial concerns, and nearly all produce the~r own raw 
material. 

U.S. exports and imports 

Total U.S. exports of ammonium nitrate in 1961-66 ranged from 
25,000 short·tons.in 1963 to 104,000 tons in 1965 (table 1). During 
the years 1961-64, fertilize·r-grade material accounted for over 90 
percent of the exports. Beginning with 1965, all exports of ammonium 
nitrate were grouped in one class. Although Mexico was the major 
recipient of the fertilizer-grade exports, numerous other countries 
received substantial single-year shipments (table 2). In 1961 and 
1962, Mexico was the major foreign market for non-fertilizer ammonium 
nitrate, but by 1964, this market had ceased to exist for U.S. material 
(table 3). 

U.S. imports of ammoniµm nitrate, nearly all of a grade chiefly 
used for fertilizer, totaled 157,000 short tons in 1961, increased to 
more than 250,000 tons in 1963, and then declined during the next 3 
years, amounting to 155,000 tons in 1966 (table 1). Canada was the 
major source from 1961-66 (tables 4 and 5). In 1961-66, annual im
ports supplied from 3.0 percent to 6.1 percent of U.S. consumption. 

World production and trade 

World production of ammonium nitrate for the year ended June 30, 
1963, is estimated to have been more than 11 million short tons. The 
major producing countries in 1963-64 were the United States, West 
Germany, the Netherlands, the United Kingdom, Italy, and East Germany. 
Output was reported by about 25 additional countries. 
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Table 1.--Ammonium nitrate: U.S. production, imports for 
consumption, exports of domestic merchandise, and 
apparent consumption, 1961-66 

(In short tons) 

Apparent :Ratio (percent) 
Year :Production Imports Exports con- of imports to 

'. sumption consumption 

1961---: 3,235,316 156,699 29,877 3,362,138 
1962---: 3,405,535 216,595 42,223 3,579,907 
1963---: 3,989 ,616 252,315 24,972 4,216,959 
1964---: 4,543,086 200,175 88,237 4,655,024 
1965---: 4,675,501 177,472 103,716 4,749,257 
1966---: 5,017,052 154,983 86,996 5 ,085 ,039 

Source: Compiled fr9m official statistics of the U.S. Department 
of Commerce. 
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Table 2. --Ammonium nitrate, fertilizer: U.S. exports of 
domestic merchandise, by principal markets, 1961-66 !/ 

Markets 1961 1962 : .1963 : 1964 · 1965 

Quantity (short tons) 

: 
Mexico-----------------:13,321 8,008 9,452 :33,450 55,948 
Peru-------------------: 7,504 7,166 2,730 6,587 8,472 
Venezuela--------------: 475 5,022 4,395 
Australia--------------: 389 1,668 4,045 3,459 2,120 
Canada-----------------·: 332 2 288 3,189 1,385 
Republic of South : 

Africa---------------: 43 30 :22,665 10,018 
All other--------------: 62I32 :242682 62282 :122702 21~3I8 

Total-------------:28 2324 :412233 :232302 :8J: 207I :1032716 

Value (1,000 dollars) 

Mexico-----------------: 905 678 618 2,306 3,924 
Peru-------------------: 504 478 166 390 512 
Venezuela--------------: 38 345 318 
Aus~ralia--------------: 42 170 410 330 157 
Canada-----------------: 30 y 56 216 148 
Republic of South 

Africa---------------: 3 3 771 364 
All other--------------: 461 12600: 260 238 12199 

Total-------------: 1,945 2,926: 1,851 5,296 . 6,622 

1/ Includes non-fertilizer grade in 1965 and 1966. 
2/ ·1ess ·than $500. · 

109 

1966 

: 
:24,227 
:13,703 

7,040 
1,963 
1,305 

:38 2J:28 
:862226 

1,476 
849 
392 
151 
107 

.. 22389 
5 ,364. 

Source: . Compiled from official statistics of the U.S. Department 
of Commerce. 
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Table ).--Ammonium nitrate, non~fertilizer: U.S. exports of 
domestic merchandise, by principal markets, 1961-64 !/ 

Market 1961 : 1962 : 1963 :1964 

Quantity (short tons) 

Canada-----------------------------------: 65 
Australia--------------------------------: 170 
Chile------------------------------------: 225 
Mexico~----~-----------------------------:1,001 

102 
105 

240 

229 
144 
955 

22 

272 
466 
300 

All other--------------------------------=~-9~2~--------...-,....,.-.....----_,..... 243 313 122 
690 :1,663 1,160 Total-------------------------------_:_l~,5~5~3..._ __ _.._ __ __,___. _____ ~--

Value (1.000 dollars) 

Canada---------------~-------------------: 16 24 43 63 
Australia--------------------------------: 19 9 13 48 
Chile-----------------------------------~: 16 67 19 
Mexico-----------------------------------: 72 20 2 
All other--------------------------------: 8 28 32 12 

131 81 164 145 Total-------------------------------: 

1/ After 1964 not separately classified; 
greile ammonium nitrate. 

included with fertilizer 

Source: Compiled from official statistics of the U.S. Department 
of- Commerce. 
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Table 4.--Ammonium nitrate, fertilizer: U.S. imnorts for consumption, 
· by principal sources, 1961-66 

Source 1961 1962 1963 1964 1965 1966 .. 
Quantity (short tons) 

Canada-----: 156,560 215,531 244,510 199,336 176,661 152,206 
Norway-----: 2,500 646 565 1,165 
Nether-

lands----: 2,805 
United : 

Kingdom--: 30 100 
All other--:. 3 622 18 33 6 288 

Total-: 1562223 2162123 2422223 2002012 1112232 1242322 
Value (1,000 dollars) 

Canada-----: 8,858 10,891 11,727 9,621 9,442 8,046 
Norway-----: 61 27 23 46 
N"ether-

lands----: 182 
United 

Kingdom--: 2 5 -
All other-"'.": lL 39 1 3 b 30 

Total-: 8,860 10,930 11,982 9,650 9,471 8,123 

1/ Less than $500. 

Source: Compiled from official statistics of the U.S. Department 
of Commerce. 
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Table 5.--Ammonium nitrate, non-fertiliz'.er·. u·c ·imp rt f •"'.. . o s o_r 
consumption, by 'Sources, }961_ ... 66 · · 

Source 1961 ~962 : 1963 : 1964 1965 1966 

Quantity (short tons) 

Canada-----------------: 4o 284 2,300 160 240 
Belgium----------------: 66 22 
Japan------------------: 128 

Total~------------: 106 442 22322 160 240 
Value (1,000 doll.ars) 

Canada-----~-----------: 2 21 153 9 14 
Belgium---------...; ___ . ___ : 5 2 
Japan-----~----------~-: 12 

Total-------------: 1/ 8 33 155 9 14 . .. 
1J Figures do not add to total because of rounding. 

Source: Compiled from official statistics of the U.S. Department 
of Commerce. 
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AMMONIDM PERCHLORATE 

Commodity 
TSUS 
item 

Ammonium perchlorate--------- 417.32 

1.13 

Note.--For the statutory description, se.e the Tariff Scheduies of 
the United States Annotated (TSUSA-1968) (pertinent sections thereof 
are reproduced in.appendix A to this volume). 

U.S. trade position 

Ammonium.perchlorate is not an important item of international 
trade. U.S. consumption is supplied almost entirely by domestic out
put and is probably less· than 150,000 tons per year. 

Comment 

This summary discusses ammonium perchlorate, a white, crystalline 
explosive compound. Its principal use is as an oxidizer in solid 
propellants; smaller quantities are consumed in explosives, fireworks, 
and in etching and engraving. 

The column 1 rates of duty applicable to imports (see general 
headnote 3 in the TSUSA-1968) are as followsi 

Commodity 
Rate prior to Rate effective 
Jan. 1, 1968 Jan. 1, 1972 

417.32 Ammonium perchlorate--------- 0.75¢ per lb. 0.3¢. per lb. 1/ 

!/ This rate, as well as those for 1970 and 1971, is contingent; 
see footnote 1 to Staged Rates and Historical Notes to Pt. 2 of 
schedule 4 of the TSUSA-1968, as shown in appendix A to this volume. 

The rate effective January 1, 1972, represents the final stage 
of a reduction resulting from a concession granted by the United 
States in the sixth (Kennedy) round of trade negotiations under the 
.General Agreement on Tariffs and Trade (GATT). The first of five 
annual stages of the reduction became operative January 1, 1968. 
Rates of duty for the individual stages are given in the TSUSA-1968, 
an excerpt from which is reproduced as appendix A to this volume. 
The rate shown above as existing prior to January 1, 1968, is the rate 
applicable on August 31, 1963, the effective date of the TSUS. The 
ad valorem equivalent of the specific rate of duty in effect prior to 
January 1, 1968, is not representative as imports have been negligible 
in recent years. 
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Ammonium perchlorate is produced in the Vnited States by four 
diversified chemical concerns at one plant in Mississippi, two in 
Nevada, and one in Oregon. Production statistics are not available, 
but the U.S. output of this compound is believed to be substantially 
less than the industry capacity of 150,000 tons a year; however, the 
production of ammonium perchlorate is expected to increase as the use 
of solid fuels increases in connection with the Government's develop
ment of rocketry and space vehicles. 

Exports are not separately classified but are believed to be nil. 
Because of the explosive nature of ammonium perchlorate, imports of 
this material have not been exten·sive. There were no imports in 1961, 
1962, 1965, and 1966. In 1963, 2,249 pounds, valued at $571, and in 
1964, 4,494 pounds, valued at $1,141, were imported, all from Sweden. 

Production facilities are known to exist in France, West Germany, 
Norway, Swed~n, and Switzerland. The U.S.S.R. and some other countries 
probably also have producing plants but have not made information 
available concerning their output. 
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.Commodity 
TSUS 
item 

Ammonium phosphate-------------- 417.34 
Ammonium phosphate for 

fertilizer or fertilizer 
manufacture------------- ·480.80 (pt.) 

11.5 

Note.--For the statutory description, see the Tariff Schedules of 
the United States Annotated (TSUSA-1968) (pertinent sections thereof 
are reproduced in appendix A to this volume). 

U.S. trade position 

U.S. consumption of ammonium phosphate, an important fertilizer, 
is supplied almost entirely by domestic production which in 1966 
amounted to 3.7 million short tons. U.S. exports in that year'account
ed for more than 20 percent of production. 

Description and uses 

Although ammonium phosphate is provided for by name under item 
417.34, if it is an importation of a grade chiefly used for fertilizer 
ar chiefly as an ingredient in the manufacture of fertilizer, it is 
included under item 480.80 since the use provision prevails over the 
eo nomine (by name) designation. The chief use of an article, as 
defined in General headnote lO(e)(i) of the tariff schedules, is the 
use which exceeds all other uses combined. Nearly all imports of 
ammonium phosphate during the period 1961-66 have been of "fertilizer" 
grade. This summary discusses all ammonium phosphate whether or not 
of a grade chiefly used for fertilizer or as a fertilizer ingredient. 

Monoammonium and diammonium phosphates--the two commercially im
portant ammonium phosphates--are both white crystalline salts produced 
by absorbing ammonia gas in phosphoriq acid. These two salts often 
are mixed together in the commercial product. The ni~rogen (N) con
tent and phosphorus pentoxide (P205) content of these two ammonium 
phosphates when pure are as follows: 

N 
percent 

Monoammonium phosphate---------- 12.15 
Diammonium phosphate------------ 21.19 

P~.5 
percent 

61.. 71 
53. 76 

The major industrial (non-fertilizer) use of ammonium phosphates 
is as a fire retardant for such materials as textiles, timber, and 
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fiberboard. Monoammonium phosphate is used in yeast culture and, to 
a limited extent, in the dye industry. Diammonium phosphate is used 
in amrnoniated tooth pastes and mouthwashes. 

U.S. tariff treatment 

The column 1 rates of duty applicable t'o imports (see general 
headnote 3 in the 'ISUSA-1968) are as follows: 

TSUS 
item 

Rate prior to Rate effective 
Jan. 1, 1968 Jan. 1, 1972 

417.34 Ammonium phosphate-------- 0.6¢ per lb. 

480.80 Those:grades of all sub-
stances used chiefly 
for fertilizer: 

Ammonium phosphate------ Free 

0.3¢ per lb. 

Free 1/ 
1/ Rate not affected by the sixth (Kennedy) round of trade negoti

ations under the General Agreement on Tariffs and Trade. 

The rate effective January 1, 1972, for ammonium phosphate of a 
grade not chiefly used for fertilizer nor in the manufacture of fer
tilizer represents the final stage of a reduction resulting from a 
concession granted by the United States in the sixth (Kennedy) round 
of trade ne~otiations under the General Agreement on Tariffs and 
Trade (GATT). The first of five annual stages of the reduction became 
operative January 1, 1968. Rates of duty for the individual stages 
are given in the TSUSA-1968, an excerpt from which is reproduced as 
appendix A to this volume. The rate shown above as existing prior to 
January' 1, 1968, is the rate applicable on August 31, 1963, the ef
fective date of the TSUS. The ad valorem equivalent of the specific 
rate of duty in effect prior to January 1, 1968, based on imports in 
1966, was 8.2 percent. 

The duty-free status of ammonium phosphate of a grade chiefly 
used for fertilizer or in the manufacture of fertilizer was provided 
for in the Tariff Act of 1930 and in the TSUS, effective August 31, 
1963, and has been bound since January 1, 1948 as a concession granted 
by the United States in the General Agreement on Tariffs and Trade 
(GATT). . 

U.S. consumption and production 

Official statistics are not available but it is estimated that 
U.S. consumption of ammonium phosphate in 1966 amounted to 3.1 million 
short tons (table 1). 
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Production of ammonium phosphate of a grade chiefly used for fer
tilizer or in the manufacture of fertilizer has been increasing and 
in 1966 was about 3.7 million short tons (table 2); the output of 
ammonium phosphate of a grade not chiefly used for fertilizer is 
believed to have ranged from 13,000 to 18,000 tons annually in recent 
years. 

U.S. producers 

In 1966, more than 40 plants produced fertilizer ammonium phos
phate of various grades and 5 additional plants were under construc
tion. These plants, located in 19 States scattered from coast to 
coast, were mainly owned by large diversified chemical and petroleum 
corporations. 

Industrial ammonium phosphate was produced by two large diversi
fied chemical concerns at plants in Illinois and Missouri. 

U.S. exports and imports 

From 1961-64, U.S. exports of ammonium phosphate of a grade 
chiefly used as fertilizer or in the manufacture of fertilizer were 
included in "ammonium phosphate and other nitrogenous-phosphate type 
fertilizer material." This class included ammoniated superphosphate, 
ammoniated triple superphosphate, and ammonium phosphate-sulfate, as 
well as various grades of monoammonium and diammonium phosphates. Ex
ports of this class are believed to have consisted largely of ammonium 
phosphates. During this same period exports of ammonium phosphate of 
a grade not chiefly used as fertilizer or in the manufacture of fer
tilizer were not separately classified but are believed to have been 
negligible. 

Beginning in 1965, ammonium phosphates of all grades for all uses 
increased and were established in a single class and totaled 772,000 
tons in 1966 (table 3). Nearly 50 percent of the exports went to 
countries with active fertilizer assistance programs of the Agency for 
International Development. 

Imports of ammonium phosphate of a grade chiefly used as fer
tilizer or chiefly in the manufacture of fertilizer ranged from 
96;000 short tons to 179,000 short tons during the period 1961-66. 
Canada has been the major source of imports, accounting for over 95 
percent of the imports each year. Imports of ammonium phosphate of 
a grade not chiefly used as fertilizer nor in the manufacture of fer

. tilizer during the years 1961-66 ranged from 12 tons to 79 tons during 
the period 1961-66 and were mainly from the Netherlands. 

January 1968 
4: 2 



118 .AMMONIUM PHOSPHATE 

World production and trade 

Ammonium phosphate is produced in the United Kingdom, Belgium, 
the Netherlands, France, West Germany, Italy, and Japan. Little en
ters international trade, except among the European Common Market 
countries. 

The use of ammonium phosphate as fertilizer is a recent develop
ment and there is no large production of this fertilizer material ex
cept in the United States and Canada. There are, however, many 
ammonium phosphate fertilizer plants under construction or planned 
throughout the world. 

T~e industry of Canada is comprised of three large diversified 
mining and chemical corporations operating four plants. One of these 
is a subsidiary of a large U.S. concern. Output in 1964 is estimated 
to have exceeded 400,000 tons, about a 30-percent increase over 1963 
production. 
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Table 1.--Ammonium phosphate 1/: U.S. production, imports for con
sumption, exports of domestic merchandise and apparent consumption, 
1963-66 

. . 
(Quantity in short tons) 

Apparent 
: Ratio (per
: .cent } 9f i_m-

Year Production : Imports 
: 

Exports z consumption : ports to 
:consumption 

. . 
1963----: 2,649,000 129,742 185,282: 
1964----: 3,184,000 : 96,148 363,116 : 
1965----:2/ 2,880;000: ·174,490: 2/ 319,365: 
1966----:~/ 3,671,000 : 178,869 : ~/ 772,294: 

: : 

2,593,460 
2,917,034 : 

2/ 2,735,128 
~/ 3,077,575 

5.o 
3.3 

JI 6.4 
5.8 

1/ Includes both fertilizer and industrial grades, gross weight with 
impurities and (especially for exports through 1964) some related or ad
mixed meterials. 

2/ NQt .comparable with previous years;, includes only ammonium phosphates 
aft~r 1964. 

]./ Estimated ratio to compare with previous years is 5 percent. 

Source: Compiled from official statistics of the U.S. Department of 
Commerce. Production of industrial ammonium phosphate (about one-half 
of 1 percent of the total) estimated by the U.S. Tariff Commission. 

Table 2.--Ammonium phosphate for fertilizer: U.S. production, 
1963-66 1./ 

(Nitrogen content and phosphorus pentoxide content in short tons) 
1963 ~/ • 1964 ~/ 1965 1966 . . 

Gross weight-----------: 2, 635, 124 3,171,357 2,864,034 3,653,305 
Nitrogen content-------: 400,103 487,969 460, 298 JI 
Phosphorus pento.xide : 

content--------------: 891,063 1,050,421 1,081,251 ;; 
: 

1/ Data not available for earlier years. 
]'I Includes other phosphatic fertilizer materials. 
l/ Data not available. 

Source: Compiled from official statistics of the U.S •. Department 
of Commerce. 
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Table 3.--Ammonium phosphate, fertilizer: U~S. exports of domestic 
merchandise, by principal markets, 1961-62 1/ 

Market 

Canada---------: 
Mexico---------: 
Other Western : 

Hemisphere---: 
Europe...:--------: 
India----------: 

. . 
1, 886 : 

12, 134 : . . 
9,414 : 
4,889 : 

175 : 
Republic of : 

1962 1963 1964 

Quantity (short tons) 

4,178 : 
17' 503. : . . 
16,416 : 
36, 007 : 
24,858 : 

. . 
14,349 : 
4,517 

33,841 
55, 612 : 
51, 832 : 

. . 
19,314 : 
8, 936 : 

50,598 
41,398 
3,858 

Korea--------: 24,938 : : - : 187,669 : 
SGuth_ Viet Nam~: l,212: 5,759: 8,692: 23,214: 
Formosa-~------: 11,485 : 8,822 : 11,023 : 11,133 : 

1965 . . 1966 

45,729: 52,917 
7 ,549 : 925 

: 
61,804 : 115,056 
15,328 : 46,598 
74,490 : 431,048 . . 

. 95,644 : 80,987 
l, 737 : 6, 475 

- : 
All other------: 11,373: 6,977: 5,416: 16,996: 17,3701 38,288 

Total------: __._7 7..._., .... 5_0_6_:_1_2_0 ,._.5_2_0_: _l_t3._S._, 2_t3_2_: _..3_6 ...... 3"'"", 1_1_6_1 _.3_1..._9.._, _.65_2 __ 7.._.7,__2...._,_29---.4 

· Canada---------: 
Mexico---------: 
Other Western : 

Hemisphere---: 
Europe---------: 
India----------: 

168 
1,139 

763 
373 : 
15 : 

Republic of : 
Korea--------: 2,502 : 

.south Viet Nam-: 100 : 
Formosa--------:. 472 
All other------: 988 

Total-----~:---.6-,"""51_,,9_: 

Value (1,000 dollars) 

311 : 1, 131 : 1,570 : 
1,554 : 344 : 769 : 

1,322 : 
1,384 : 
1, 693 : 

- : 
559 : 
338 : 
639 : 

7,800: 

. 
2,595 : 
2,793 : 
3,921 : 

. . 
699 : 
570 : 
433 : 

12,484 : 

. . 
3,550 : 
3,072 : 

254 : 

13,802 : 
1,354 : 

600 : 
1, 168 : 

26,139 : 

3,908 : 4,081 
650 : 68 . . 

4' 7 3 6 : 8' 649 
980 : 3,028 

5,193 : 32,482 

6,202 : 5,787 
188 : 518 

- : 
1, 236 : 2,365 

23,094 : 56,978 

!/ 1961-64 includes other nitrogenous-phosphatic type fertilizer material. 

Source: Compiled from official statistics of the U.S. Department of Com
merce. 
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Commodity 
TSUS 
item 

Ammonium silicofluoride-------------- 417.36 

121 

Note.--For the statutory description, see the Tariff Schedules of 
the United States Annotated (TSUSA-1968) (pertinent sections thereof 
are reproduced in appendix A to this volume). 

U.S. trade position 

U.S. consumption of ammonium silicofluoride is estimated to be 
approximately 3 million pounds annually. Exports are probably negli
gible. Imports amounted to 202,000 pdunds, valued at $23,000, in 
1966. This chemical is of minor importance in international trade. 

Comment 

Ammonium silicofluoride, also called ammonium flurosilicate, is 
a white crystalline powder produced by neutralizing hydrofluosilicic 
acid with ammonia. It is employed principally as a laundry sour. It 
is also used as an insecticide, for the mothproofing of textiles, and 
in foundries to prevent oxidation of light metals cast in sand molds. 

The column 1 rates of duty applicable to imports (see general 
headnote 3 in the TSUSA-1968) are as follows: 

TSUS 
ffiiii Commodity 

Rate prior to Rate effective 
Jan. 1, 1968 Jan. 1, 1972 

417.36 Ammonium silicofluoride--- 10% ad val. 5% ad val. 

The rate effective January 1, 1972, represents the final stage 
of a reduction resulting from a concession granted by the United 
States in the sixth (Kennedy) round of trade negotiations under the 
General Agreement on Tariffs and Trade (GATT). The first of five 
annual stages of the reduction becarr.e operative January 1, 1968 • 

. Rates of duty for the individual stages are given in the TSUSA-1968, 
an excerpt frcm which is reproduced as appendix A to this volume. 
The rate shown above as existing prior to January 1, 1968, is the 
rate applicable on August 31, 1963, the effective date of the TSUS. 

U.S. production of ammonium silicofluoride is by two large 
chemical fertilizer companies at plants in Maryland and Ohio. Statis-

. tics on production are not available, but the amount produced is 
believed to be between 2 and 4 million pounds annually. Export data 
are not separately classified; however, exports, if any, are probably 
negligible. 

January 1968 
4:2 



122 AMMONTIJM SILICOFWORIDE 

There were no imports of ammonium silicofluoride in 1962 and 
1963. U.S. imports by sources for 1961 and the years 1964-66 are 
shown in the accompanying table. 

Facilities for the production of ammonium silicofluoride exist 
in Denmark, the Netherlands, West Germany, the United Kingdom, Japan, 
and other highly industrialized countries; however, production of 
this material is very small and international trade in this product 
is insignificant. 

January 1968 
. 412 



AMMONIUM SILICOFLUORIDE 123 

Ammonium silicofluoride: U.S. imports for consumption, 
by source, 1961-66 

:. 1961 :. 1962 

West Germany---------: 

1963.: i9€4 : 1965 . . 
Quantity (pounds) 

. 

1966 

55,012 :43,886 201,758 
Netherlands----------=2~•o_o_o ______________________ :~-=,..,,..------....,,.-

Total----------- :"'-2..-z 0;;,;0;.;;0__.. __ ---. __ ~""'5 5'"' • ._0=1=2_:"-4;..::3 •• 8;:;..8;;..;;6;.....;. .... 2=0;.;;;;1 .... ,...,75,_8'--

West Germany---------: 

Value 
. . 

$5,895 :$4,589 $23,087 
Netherlands----------: ....... $3~8~3------------------------·--------=-·--------

Total-----------: 383 5,895 : 4,569 23,087 
: 

Source: Compiled from official statistics of the U.S. Department 
of Commerce. 
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Commodity 
TSUS 
item 

Ammonium sulfate------------------ 417.38 
Ammonium sulfate for fertilizer. 

or fertilizer manufacture-~480.65 (pt.) 

125 

Note. --For the .statutory description, see the Tariff Schedules of 
the United States Annotated (TSUSA-1968) (pertinent sections thereof 
are reproduced in appendix A to this volume). 

U.S. trade position 

In recent years United States exports of ammonium sulfate have 
increased threefold and, in 1966, amounted to 1.6 million short tons; 
at the same time imports decreased about one-third and, in 1966, 
amounted to 160,000 short tons. Exports in 1966 accounted for more 
than half of United States production and consisted largely of AID 
shipments. 

Description and uses 

Although ammonium sulfate is provided for by name under.item 
417.38, if it is an importation of a grade chiefly used for fertilizer 
or chiefly as an ingredient in the manufacture of fertilizer, it is 
included under item 480.65 since the use provision prevails over the 
eo nomine (by name) designation. The chief use of an article, as de
fined in General Headnote lO(e)(i) of the tariff schedules, is the 
use which exceeds all other uses combined. Practically all imports 
of ammonium sulfate have been of "fertilizer" grade. This summary dis
cusses all ammonium sulfate whether or not of a grade chiefly used for 
fertilizer or as a fertilizer ingredient. 

Ammonium sulfate is a highly soluble salt, and when pure, is a 
white c~ystalline material containing 21.2 percent nitrogen. The 
commercial salt varies in color from white to grayish tan and contains 
20.5 to 21.0 percent nitrogen. It is produced mainly by the direct 
reaction of atmospheric ammonia with sulfuric acid, but is also ob
tained as a byproduct of 0ther industrial processes, principally by 
the reaction of the ammonia-containing effluent from coke plants with 
sulfuric acid. 

The major use of ammonium sulfate is as fertilizer or as an in
gredient in the manufacture of fertilizer. The continued use of am
monia sulfate as a fertilizer in the United States, despite the trend 
to higher analysis nitrogenous fertilizers, is attributed ~artly to 
the growing awareness in certain areas of the country, especially in 
the Pacific States, of the need for sulfur in a balanced plant food. 
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The nitrogen content of ammonium-sulfate fertilizer is about 20.6 per
cent compared with 80.2 percent nitrogen in anhydrous ammonia, 4S per
cent in urea, and 33.S percent in ammonium nitrate. Non-fertilizer. 
uses include water treatment, fermentation, fireproofing, and tanning. 

U.S. tariff treatment 

The column 1 rates of duty applicable to imports (see general 
headnote 3 in the TSUSA-1968) are as follows: 

'!'SUS 
item Commodity 

Rate prior to Rate effective 
Jan. 1, 1968 Jan. 1, 1972 

417.38 Ammonium sulfate----------- 8.S% ad val. 
480.65 Nitrogenous fertilizer 

and fertilizer 
material: 

Ammonium sulfate--------- Free 

4% ad val. 

Free y 
1/ Rate not affected by the sixth (Kennedy) round of trade negoti

ations under the General Agreement on Tariffs and Trade. 

The rate effective January 1, 1972, for ammonium sulfate of a 
grade not.chiefly used for fertilizer nor in the manufacture of fer
tilizer, represents the final stage of a reduction resulting from a 
concession granted by the United States in the sixth (Kennedy) round 
of trade negotiations under the General Agreement on Tariffs and 
Trade (GATT). The first of five annual stages of the reduction became 
operative January 1, 1968. Rates of duty for the individual stages 
are given in the TSUSA-1968, an excerpt from which is reproduced as 
appendix A to this volume. The rate shown above as existing prior to 
January 1, 1968, is the rate applicable on August 31, 1963, the ef
fective date of the '!'SUS. 

The duty-free treatment of ammonium sulfate of a grade chiefly 
used for fertilizer or in the manufacture of fertilizer was provided 
for in the Tariff Act of 1930 and in the '!'SUS, effective August 31, 
1963, and has been bound since January 1, 1948, as a concession 
granted by the United States in the GATT. 

U.S. consumption and production 

During 1961-66 total apparent consumption of ammonium sulfate in 
the United States fluctuated between 1.4 million short tons in 1962 
and 2.0 million short tons in 1964. Consumption decreased in both 1965 
and 1966. It is estimated that ammonium sulfate used for fertilizer 
purposes accounted for about 9S percent of consumption during the 
period. 
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Total annual production of ammonium sulfate in the United States 
increased in each year during the period 1961-66, and in 1966 totaled 
nearly 2.9 million tons (table 1). The output of byproduct ammonium 
sulfate from coke-oven plants has not increased as rapidly as that 
from other manufacturing processes which include ammonium sulfate pro
duced by direct manufacture as well as tha,t which is a byproduct of 
caprolactam plants (table 2). 

U.S. producers 

In 1965, ammonium sulfate was produced at 75 plants in the United 
States. Byproduct material from coke-oven plants, largely connected 
with the iron and steel industry, was made and sold by 49 plants 
located in about 18 States. Other byproduct material and that manu
factured directly from atmospheric ammonia and sulfuric acid was pro
duced in 26 plants located in 11 States, with 8 in Texas and 7 of the 
plants in California. 

U.S. exports and imports 

Exports of fertilizer ammonium sulfate amounted to about 150,000 
tons in 1961; 500,000 tons annually from 1962-64; and then increased 
to over 900,000 tons in 1965. and 1.6 million in 1966 (table 3) when 
they accounted for 56 percent of U.S. production. Shipments under 
the AID program of the U.S. Department of State have accounted for a 
significant part of the U.S. exports. Countries participating in 
this program received 79 percent of the ammonium sulfate exported in 
1966. Exports of ammonium sulfate for other than fertilizer ·uses are 
not separately classified but are believed to be nil. 

In 1961-66 imports of ammonium sulfate accounted for about 10 to 
15 percent of U.S. consumption. Imports amounted to about 240,000 
short tons annually in 1961-62 and declined in each succeed~ng ;Year to 
160,000 short tons in 1966 (table 1). Virtually all imports were for 
fertilizer use. Canada was the major source of such imports in each 
of these years (table 4) and in 1966 accounted for more than 97 per
cent. 

Foreign production and trade 

The world production of ammonium sulfate for the year ended 
June 30, 1963, is estimated at 14 million short tons. The major use 
of this material is as fertilizer; therefore, world statistics are 
customarily given for crop years rather than calendar years. 
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The major producing countries in the year ended June 30, 1964, 
were Japan, the United States, tl'B U.S.S.R., Italy, tl'2 United King
dom, East Germany, West Germany, Spain, India, France, and Belgium. 

World trade in fertilizer ammonium sulfate totaled about S.3 mil
lion tons in the year ended June 30, 1964, and accounted for over 30 
percent of world expor.ts of all nitrogenous fertilizer in terms of 
contained nitrogen. Japan, West Germany, and Italy were the major 
exportin~ countries and supplied nearly half the exported material 
(table 5J. The u.s.s.R. was the fourth largest exporter, with the 
United States fifth. 
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Table 1.--Ammonium sulfate: U.S. production, imports for consumption, 
exports of domestic merchandise, and apparent consumption, 1961-66 

(In short tons) 

Apparent :Ratio (percent) 
Year :Production :Imports Exports con- of imports to 

suJIWtjcn consum:12tion 

1961----: 1,545,439 242,866 144,450 1,643,855 14.8 
1962----: 1,607,467 240,998 538,514 1,399,951 17.2 
1963---· : 1, S:B,137 234,507 490,349 1,567,295 15.0 
1964----: 2,306,050 207,964 483,784 2,030,230 10.2 
1965----: 2,706,588 180,904 961,601 1,925,891 9.4 
1966----: 2,872,714 159,862. : 1,610,059 1,422,517 11.2 

Source: Compiled from official statistics of the U.S. Bureau of 
Mines and the U.S. Department of Agriculture. 

Table 2.--Ammonium sulfate: U.S. production, by processes? 1961-66 · 

(In short tons) 

:As a byprod-: Other 
Year 

1961----------------------------: 
1962----------------------------: 
1963----------~-----------------: 
1964----------------------------: 
1965----------------------------: 
1966----------------------------: 

uct of processes 
coke ovens 

623,504 
594,955 
620,821 
679,869 
708,923 

. 746,486 

921,9351 : 
1,102,512 
1,202,316 
1,626,181 
1,997,665 
2,126,228 

Total 

1,545,439 
1,697,467 
1,823,137 
2,306,050 
2,706,588 
2,872,714 

~ource: Compiled from official statistics of the U.S. Bureau of 
Mines and the U.S. Department of Commerce. 
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Table 3.--Ammoniwn sulfate for fertilizer: U.S. exports of 
domestic merchandise, by principal markets, 1961-66 

Market 1961 1962 : 1963 1964 : 1965 1966 

5 
2 

40 

Quantity (1,000 short tons) 

2 
6 
3 

11 
6 

116 
260 

Value (1,000 dollars) 

32 
11 

130 
639 

22 
9 

52 
14 

112 
860 
406 

7 

Mexico-----------: 246 11 151 439 1,247 1,999 
Canada-----------: 100 104 117 243 358 453 
Other Western 

Hemisphere-----: 1,198 333 810 4,905 4,890 3,835 
India------------: 6,241 7,627 8,261 27,251 :41,621 · 
Pakistan---------: Q./ 2,708 1,247 :14,296 
South Viet-Nam---: 970 1,768 3,961 1,598 545 263 
South Korea-~----: 2,508 6,899 861 2/ 
All other-------- : --...:3=1---__.,l,....,_2,,,..2 4 __ ..,,..-8;..;..2..,,2-"---""1"6,"""1'*"'7 4---"_4..-....;, 0;..,;0'-'5-'-.,...5~.r.,.;;;8..:::;3,9 

Total-------: 5,053 16,580 16,196 17,481 39,543 :68,306 

1/ Less than 500 tons. 
2./ Included in all other. 
3/ Less than $500. 

Source.:. Compiled from official statistics of the U.S. Department' 
of Commerce. 
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Table 4.--Ammonium sulfate for fertjlizer: U.S. imports for 
consumption, by principal sources, 1961-66 · 

Source 1961 1962 : 1963 : 1964 1965 1966 

~-~------------------~----------------~------------------Quantity (1,000 short tons) 

Canada-~---------: 143 153 159 188 173 156 
West Germany-----: 20 63 44 18 ·2 2 
Trinidad---------: "": 2 2 
All other--------: 80 22 32 2 4 lL 

Total-------: -243 241 232 208 181 160 
Value (1,000 dollars) 

Canada-----------: $5,132 $4,457 $3,900 $4,230 $5,617 $5,128 
West Germany-----: 522 l,~32 1,212 498 56 61 
Trinidad---------: 53 57 
All other--------: 22502 622 816 28 24 .1 

Total-------: 8,159 6,781 5,988 4,756 5,820 5,247 

1/ Less than 500 tons. 

Source: Compiled from official statistics of the U.S. Department 
of Commerce. 
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·Table 5.--Ammonium sulfate: Exports of major exporting countries 
by areas of destination, year ended June 30, 1964 

(In thousands of short tons) 

Destination Japan Italy West Germany Soviet Uniol" 

North America-----------: 1./ 30 
~entral South America--~: 1/ 242 
West Europe-------------: l/ 366 298 
East Europe-------------: 1./ 50 
Asia--------------------: 605 :· 281 108 
Africa------------------: ii 157 174 

206 

22 
164 

26 
Oceani~-----------------: l/ 3 
Undistributed-----------: 451 26 34 

Total-------------- :-1-, 0""""5'"""'6......-..--=8""'8...;..o-"-----..,,..85_5_...;. _____ 4-=5"'"""2 

1/ Area destination not available but major recipients include 
Australia, South Africa, and Mexico. 

Source: Compiled from statistics of The British Sulphur Corp., · 
Ltd., and the Food and Agriculture Organization of the United Nations. 
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AMMONIUM COMPOUNDS NOT ELSEWHERE ENUMERATED 

Commodity 
TSUS 
Item 

Ammonium compounds not elsewhere enumerated--- 417.44 

133 

Note.--For the statutory description, see the Tariff Schedules of 
the United States Annotated (TSUSA-1968) (pertinent sections thereof 
are reproduced in. appendix A to this volume). 

U.S. trade position 

Domestic consumption is estimated to be in the range of $8 to $15 
million. Exports are believed to be small. Imports in 1966 amounted 
to 4.8 million pounds, valued at $562,000, up from 3.2 million pounds, 
valued at $330,000, in 1965. 

Comment 

This summary covers some 110 to 115 miscellaneous inorganic 
ammonium compounds of minor industrial importance not specially pro
vided for in the T3US. The ammonium compounds specially provided for 
in the TSUS are included in summaries on items 417.20-.42, inclusive, 
and the appropriate parts of items 480.65 and 480.80. Examples of 
the compounds covered here aret ammonium bifluoride, used in wood 
preservation} ammonium persulfate, a bleaching agent; ammonium sulfide, 
employed in coloring brasses and bronzes; and zinc ammonium chloride, 
used in soldering flux. 

The compounds under consideration are produced by about 25 chemi
cal companies of varying size, both for sale and for their own use in 
the production of other chemical compounds and products. The large 
chemical companies usually produce several of these compounds, the 
production of which amounts to a small part of their total 9utput of 
chemical compounds and products. The medium and small companies 
generally produce a single compound or in a few cases two or three of 
the compounds, the production of which usually represents a substan
tial part of their total output. The majority of the producing plants 
are located east of the Mississippi River, with Michigan, New Jersey, 
New York, and Pennsylvania accounting for about two-thirds of the 
total. 
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The column 1 rates of duty applicable to imports (see general 
headnote 3 in the TSUSA-1968) are as follows: 

TSUS 
item Commodity 

417.44 Ammonium compounds not 
elsewhere enumerated. 

Rate prior to 
Jan. 1, 1968 

8.5% ad val. 

Rate effective 
Jan. 1, 1972 

4% ad val. 

The rate effective January 1, 1972, represents the final stage 
of a reduction resulting from a concession granted by the United 
States in the sixth (Kennedy) round of trade negotiations under the 
General Agreement on Tariffs and Trade (GATT). The first of five 
armual stages of the reduction became operative January 1, 1968. 
Rates. of duty for the individual stages are given in the TSUSA-1968, 
an excerpt from which is reproduced as appendix A to this volume. 
The rate shown above as existing prior to January 1, 1968, is the 
rate applicable on August 31, 1963, the effective date of the TSUS. 

The compounds under consideration were first separately provided 
for under the TSUS effective August 31, 1963. The accompanying table 
shows imports by country for 1964-66. In 1966, 4.8 million pounds, 
valued at $562,000, was imported, chiefly from the Netherlands, 

. Belgium, and West Germany. The bulk of the 1966 imports consisted 
of ammonium bifluoride from West Germany, ammonium persulfate from 
the Netherlands, and zinc ammonium chloride from Belgium and West 
Germany. 

Official statistics on the production and exports of the can
pounds under consideration are not reported; however, it is estimated 
that domestic consumption currently is between $8 and $15 million. 
Domestic production is believed to be substantially greater than im
ports. 
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AMMONIUM COMPOUNDS NOT ELSEWHERE ENUl..fERATED 
1.35 

Anunonium compounds not elsewhere enumerated: U.S. imports 
for consumption, by principal sources, 1964-66 

Source 1964 1965 1966 

Quantity (1,000 pounds) 

715 818 ~,240 
1,509 1,695 2,255 

Netherlands-------------------------------: 
Belgium-----------------------------------: 
West Germany------------------------------: 312 468 613 
United Kingdom----------------------------: 83 50 142 
Japan-------------------------------------: 11 ,., .. : 265 
Italy----------------~--------------------: 110 105 87 

46 17 : 172 
22186 3,213 : 4 2774 

All other---------------------------------: 
Total-----------------------------~--: 

Value (1,000 dollars) 

Netherlands-------------------------------: 96 107 193 
Belgium-----------------------------------: 96 111 157 
West Germany------------------------------: 59 78 83 
United Kingdom----------------------------: 25 8 45 
Japan-------------------------------------: 1 28 
Italy-------------------------------------: 18 18 13 
All other--------------------------------~: 7 8 43 

Total--------------------------------· 302 330 562 

Source: Compiled from official statistics of the U.S. Department 
of Commerce. 
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ANTlliONY COMPOUNIB 

TSUS 
Commodity item 

Antimony compoundss 
Oxide---------------------~- 417.50 
Sulfide--------------------- 417.52 
Other------------------~---- 417.54 

137 

Note.--For the statutory description, see the Tariff Schedules of 
the United States Annotated: (TSUSA-1968) (~ertinent sections thereof 
are reproduced in appendix A to this volume). 

U.S. trade position 

Both production and imports of antimony compounds increased 
sharply between 1961 and 1966. During this period, production rose 
from 11 million to 18 million pounds per year (estimated), and im
ports increased from 5 million to 11 million pounds per year. Ex
ports are believed to be less than 500,000 pounds annually. 

Description and uses 

· This summary pertains to antimony oxide, antimony sulfide, and 
15 to 20 other inorganic antimony compounds not elsewhere enumerated 
in the TSUS. The most important chemical considered here is antimony 
oxide, the most common form of which is the trioxide, a white powder 
formed when antimony burns. It is used chiefly for fireproofing 
fabrics and plastics, in porcelain enamels and glass, and in preparing 
other antimony compounds. There are two antimony sulfides, the tri
sulfide and the pentasulfide; tl:Bse have important uses in vulcanizing 
and coloring rubber, and in the manufacture of safety matches, per
cussion caps, and fireworks. The other inorganic antimony compounds 
(item 417.54), such as the bromide, chloride, fluoride, and iodide, 
are used in ceramics, glass, medicine, flameproofing of fabrics and 
plastics, as mordants in dyeing, and in the manufacture of color lakes, 
pharmaceuticals, explosives, and antimony compounds, as well as in the 
chlorination and fluorination of certain organic compounds. 
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U.S. tariff treatment 

The column 1 rates of duty applicable to imports (see general 
headnote 3 in the TSUSA-1968) are as followss 

TSUS 
item 

417.50 
4;t.7.52 

417.54 

Commodity 
Rate prior to Rate effective 
Jan. 1, 1968 Jan. 1, 1972 

Antimony compoundsi 
Oxide-------------------- 0.6¢ per lb. 
Sulfide------------------ 0.5¢ per lb. 

+ 12.5% 
ad val. 

Other-------------------- 0.8¢ per lb. 
+ 20% ad 
val. 

0.3¢ per lb. 1/ 
0.25¢ per lb.

+ 6% ad val. 

0.4¢ per lb. 
+ 10% ad val. 

!/ This rate, as well as those for 1970 and 1971, is contingentJ see 
footnote 1 to Staged Rates and Historical Notes to Pt. 2 of schedule 4 
of the TSUSA-1968, as shown in appendix A to this volume. 

The rates effective January 1, 1972, represent the final stage of 
reductions resulting from concessions granted by the United States in 
the sixth (Kennedy) round of trade negotiations under the General 
Agreement on Tariffs and Trade (GATT). The first of five annual stages 
of the reductions became operative January 1, 1968. Rates of duty for 
the individual stages are given in the 'ISUSA-1968, an excerpt from 
vfuich is reproduced as appendix A to this volume. The rates shown 
above as existing prior to January 1, 1968, are the rates applicable 
on August 31, 1963, the effective date of the '!SUS. The ad valorem 
equivalents of the specific or combined rates of duty in effect prior 
to January 1, .1968, based on imports in 1966, on antimony oxide, 
antimony sulfide, and other antimony compounds, were 1.6, 13.9, and 
20.2 percent, respectively. 

U.S. consumption 

U.S. c.onsumption of antimony oxide, estimated to be about 13 mil
lion pounds in 1961, increased to about 26 million pounds in 1966. 
Consumption of antimony sulfide, estimated to be 100, 000 pounds in 
1961, increased to about 220,000 pounds in 1966. The consumption of 
the other inorganic antimony.compounds is estimated to be not more 
than 200,000 pounds annually. 

Increased use of inorganic antimony compounds in flameproofing 
products has been tre main factor in the growth of consumption of 
these compounds. 
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U.S. producers 

Inorganic antimony compounds are produced in the United States, 
chiefly from imported raw materials (antimony ore, item 601.03) by 
both large and small concerns whose output of these products represents 
a small portion of their annual total production of chemicals and chem
ical products. Antimony oxide is produced by about six companies with 
one plant in Ohio. and the rest in New Jersey. Antimony sulfide is pro
duced by about four companies with plants in New Jersey, Ohio, and 
Pennsylvania. The remaining inorganic antimony compounds are produced 
by about 10 companies with plants in Missouri, New Jersey, New York, 
Ohio, and Pennsylvania. The usual practice is for one compal1y to make 
no more than a few of such antimony compounds. It is not uncommon 
for one compound to be the only antimony compound produced by a 
company and in no case does one company make them all. 

U .s ~ production 

Domestic production of antimony oxide, estimated to be 11 million 
pounds in 1961, increased to an estimated 18 million pounds in 1966. 
Production of antimony sulfide, estimated to be 228,000 pounds in 1961, 
increased to an estimated 342,000 pounds in 1966. The production of 
the other inorganic antimony compounds is estimated to be not more than 
300,000 pounds annually. The value of shipments of antimony compounds 
was reported as $3.4 million in 1961 and $7.1 million in 1966. 

U.S. exports and imports 

Domestic exports of inorganic antimony compounds are not separately 
reported in official statistics; however, it is estimated that exports 
are less than 500,000 pounds annually. Imports of inorganic antimony 
compounds, shown in the accompanying table, increased from 4.7 million 
pounds, valued at $1 million, in 1961 to 10.8 million pounds, valued 
at $4.1 million, in 1966. Antimony oxide accounted for the bulk of 
the imports, 80 percent or more annually. Belgium and the United 
Kingdom have been the chief suppliers, with West Germany and France 
prominent secondary sources. Imports of antimony sulfide have been 
small, with Sweden being the only consistent supplier. Imports of the 
remaining inorganic compounds increased through 1964 followed by de
creases in 1965 and 1966, with West Germany and the United Kingdom 
being the dominant suppliers. 
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World production and trade 

Economic deposits of antimony ore, the raw material from whioh . 
inorganic antimony compounds are derived, ar.e widely distributed. 
In 1966, mainland China was the chief producer, followed closely by 
the Republic of South Africa and Bolivia. Other important producers 
include the U.S.S.R., Mexico, and Yugoslavia. Countries without 
adequate antimony ore deposits, such as the United States, the United 
Kingdom, and West Germany, have to obtain their ore supplies else
where. This results in considerable international trade in both 
antimony ore and antimony oxide. 
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Antimony compounds: U.S. imports for consumption, 1961-66 

Year '.Quantity'." Value . . 
: 1,000 . : 1,000 
:pounds :dollars 

1961-----------~-----------------------------------: 
1962-----------------------------------------------: 
1963-----------------------------------------------: 
1964-----------------------------------------------: 
1965-----------------------------------------------: 
1966-----------------------------------------------: 

4,707 
6,680 
5,230 
7,807 
4,625 

10,809 

1,018 
1,503 
1,202 
3,388 
2,013 
4,133 

Source: Compiled from official statistics of the U.S. Department 
of Commerce. 
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ARSENIC COMPOUNDS 

TSUS 
Commodity item 

Arsenic acid---------------------- 416.05 
Arsenic sulfide------------------- 417.60 
Arsenic trioxide------------.------ 417. 62 
Other arsenic compounds----------- 417. 64 

143 

Note.--For the statutory description, see the Tariff Schedules of 
the United States Annotated (TSUSA-1968) (pertinent sections thereof 
are reproduced in appendix A to this volume). 

U.S. trade position 

U.S. output of the arsenic compounds listed above has varied 
between 20 to 25 million pounds in recent years and is believed to 
have supplied about half of U.S. consumption. There probably have 
been no exports. 

Comment 

Arsenic trioxide, the most common compound of arsenic, in com
merce is frequently called white arsenic. It is a highly poisonous, 
white, amorphous powder, and is produced as a byproduct of copper 
smelting. Its main· use is in the production of other arsenic com
pounds, including arsenic acid and arsenic sulfide. It is also used, 
however, in wood preservatives, lead shot, and glass, and for weed 
control. Calcium arsenate, arsenic acid, lead arsenate, and sodium 
arsenate are, in that order, the principal outlets for arsenic tri
oxide. 

Arsenic acid, a poisonous, white, translucent, crystalline com
pound, is also used as an intermediate, but finds major application 
as a defoliant for cotton plants. It is also used in glass making. 

Arsenic.sulfide occurs as both the pentasulfide and the trisul
fide. The former is a yellow-to-orange powder, and is used as a paint 
.pigment. The trisulfide appears as a y~llowish powder or crystals, 
and is also used as a paint pigment as well as in special types of 
glass. Both forms are poisonous, and both are of relatively minor 
commercial importance. 

. Of the other inorganic arsenic compounds, .calcium arsenates and 
lead arsenates are used as insecticides. Because the cotton boll 
weevil has developed a resistance to chlorinated organic insecticides, 
calcium arsenate is regaining much of its former market lost to these 
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chlorinated products. The use of lead arsenate in apple orchards, 
however, continues to decline. Sodium arsenate is used to control 
weeds along highways and railroad right-of-ways. 

U.S. tariff treatment 

The column 1 rates of duty applicable to imports (see general 
headnote 3 in the 'ISUSA-1968) are as follows: 

TSUS 
item Commodity 

Rate prior to Rate effective 
Jan. 1, 1968 Jan. 1, 1972 

416.o.5 Arsenic acid---------------- 3¢ per lb. 
417.60 Arsenic sulfide------------- Free 
417.62 Arsenic trioxide------------ Free 
417.64 Arsenic compounds not 

elsewhere enumerated------ 10% ad val. 

L.5¢ per lb. 
Free 1/ 
Free Y 
5% ad val. 

i/ Rate not affect0d by the sixth (Kennedy) round of trade negoti
ations under the General Agreement on Tariffs and Trade. 

The rates effective January 1, 1972, on arsenic acid and arsenic 
compounds not elsewhere enumerated represent the final stage of re-

. ductions resulting from concessions granted by the United States in 
the sixth (Kennedy) round of trade negotiations under the General 
Agreement on Tariffs and Trade (GATT). The first of five annual stages 
of the reductions became operative January 1, 1968. Rates of duty for 
the individual stages are given in the TSUSA-1968, an excerpt from 
which is reproduced as appendix A to this volume. The rates shown 
above as existing prior to January 1, 1968, are the rates applicable 
on August 31, 1963, the effective date of the 'ISUS. 

The duty-free status on arsenic sulfide and arsenic trioxide 
was provided for in t!e Tariff Act of 1930 and in the 'ISUS, effec
tive August 31, 1963, and on arsenic sulfide has been bound since 
January 1, 1948, as a concession granted by the United States in the 
GATT. The duty-free rate on arsenic trioxide has not been bound. 

Until mid-1965, arsenic trioxide was produced by two copper 
smelting companies in Montana and Washington, as a byproduct from 
their metal processing. The smelter located in Montana discontinued 
production of arsenic trioxide in mid-1965. U .s. output stat.is tics 
are not available, but it is believed that annual production has 
ranged from 20 to 25 million pounds in recent years. There are no 
data available on output of the other arsenic compounds included in 
this summary, but, since most of them are derived from arsenic trioxide, 
the above production estimate is believed to be indicative of the total 
production of the four tariff items covered. 
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EA-ports are not separately olassified but are believed to be nil. 
Imports of the inorganic arsenic compounds included in this sununary 
in the period.1961-66 ranged from 29 million pounds to 39 million 
pounds, and in 1966 totaled 31 million pounds. The imports, nearly 
all arsenic trioxide, originated mainly in Mexico, with small~r amounts 
coming from France and Sweden (see accompabying table). Imports of 
arsenic sulfide from 1961 through 1966, nearly all from Belgium, 
ranged from 36,000 pounds to 92,000 pounds and amounted to 61,000 
pounds, valued at $5,000, in 1966. 

Free world production of arsenic trioxide (white arsenic) was 
reported in 1966 in more than 13 countries and totaled over 132 mil
lion pounds. The major producing countries were Sweden, Mexico, and 
France, in addition to the United States. Smaller producing countries 
include Portugal, Peru, Brazil, Japan, and Southern Rhodesia. 
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Arsenic trioxide (arsenous acid) (white arsenic): U.S. il!lports 
for consumption, by principal sources, 1961-66 

Source 1961 1962 1963 1964 1965 1966 

Quantity ( 1, ooo pounds ) 

Mexico-----------: 28,116 21,870 21,282 23,720 20,575 23,657 
France-----------: 8,376 8,006 4,231 6,860 6,893 8,629 
Sweden-----------: 2,084 1,608 3,600 5,694 3,383 5,051 
u.s.s.R.---------: 26 198 
Canada---·--------: 384 5 70 
All other--------: 7. 31 

Total----~--: 382261 312516 222118 362370 312042 37.2350 

Value (1,000 dollars) 
. .. 

Mexico--------~--: 1,068 799 812 938 889 945 
France-----------: 263 227 131 231 238 331 
Sweden-----------: 75 50 116 209 136 201 
U.S.S.R.---------: ·1 8 
Canada-----------: 12 1/ 4 
All other--------: 4 1 

Total-------: 1,422 1,077 1,059 1,383 1,271 1,477 

1/ Lese than $500. 

Source: Compiled from official statistics of the U.S. Department of 
Commerce. 
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The following eight summaries cover the two naturally occurring 
barium minerals (items 472.02-.04 and 472.10-.12 of the Tariff 
Schedules of the United States), as well as the inorganic barium com
pounds derived from them (items 417,70-.80, 472.06, and 472.14). The 
barium sulfate mineral, barite (barytes), occurs far more widely than 
the barium carbonate mineral, witherite .. 

In addition to serving as raw materials for the production of 
barium chemicals, both of the minerals enter commerce in ground as 
well as in crude form. Some grades of the barium sulfate and carbon
ate minerals are of sufficient purity to be directly competitive with 
the corresponding chemically prepared (precipitated) products. Two 
of the barium compounds provided for by name in the TSUS, the nitrate 
and the dioxide, are of very minor commercial importance. 

In the United States, barite is mined by 16 companies, most of 
which also make the ground material. Witherite is not mined in the· 
United States. At least 12 companies manufacture the various barium 
chemicals but all but two of them purchase barite for use as a raw 
material. One of the barium chemical producers makes only barium 
chloride and consumes it captively, i.e., in its own operations; all 
of the other companies produce many barium chemicals, in addition to 
certain byproducts, in the same plant. 

The total supply of barite (crude natural barium sulfate) in 
the United States in 1966 amounted to 1.65 million short tons, 9f 
which 947,000 short tons was produced domestically and 699,000 tons, 
imported. In 1966, 85 percent of the natural barite produced was 
consumed in mixtures, with clay, water, and other substances (drilling 
muds), for use in drilling for minerals, principally petroleum. The 
remaining 15 percent was used mainly to produce various barium 
chemicals, including barium sulfate, carbonate, oxide, hydroxide, 
chloride, nitrate, and dioxide. 

The flow-chart on the following page illustrates the relation
ship between the raw materials, intermediate products, and the various 
more advanced bariUlll compounds. 
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·Flow ... chart showing the relationship of' ba.riwn mineral raw materials 
and the major barium chemicals manufactured from t}lem, 
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Commodity 
TSUS 
item 

Barium chloride------------- 417.70 

149 

Note.--For the statutory description, see the Tariff Schedules of 
the United States Annotated (TSUSA-1968) (pertinent sections thereof 
are reproduced in appendix A to this volume). 

U.S. trade position 

Barium chloride is one of the major barium chemicals produced 
from barite, and appreciable quantities enter international trade. 
U.S. annual output for the past several years has been valued at 
slightly less than $2 million. Imports have averaged about 10 per
cent of consumption; exports, if any, are not reported separately. 

Description and uses 

Barium chloride, a water-soluble, white, crystalline, poisonous 
compound, is produced in two commercial grades--crystalline and 
anhydrous. It is produced principally from the mineral barite (items 
472.10-.12); smaller quantities are produced from witherite (items 
472.02-.04). . 

The main use of anhydrous barium chloride is as an ingredient 
in case hardening baths for steel. The more important uses of 
crystalline barium chloride are as a raw material in the manufacture 
of organic chemicals, photographio pape·r, and lubricating oil addi- · 
tives; as a flux in the manufacture of magnesium metal; and as a 
laboratory reagent. 

U.S. tariff treatment 

The colunm l rates of duty applicable to imports (see general 
headnote 3 in the TSUSA-1968) are as followss 

TSUS 
item Commodity 

Rate prior to Rate effective 
Jan. 1, 1968 Jan. 1, 1972 

417.70 Barium chloride------------ 1.6¢ per lb. o.8¢ per lb. 

The rate effective January 1, 1972, represents the final stage 
of a reduction resulting from a concession granted by the United States 
in the sixth (Kennedy) round of trade negotiations under the General 
Agreement on Tariffs and Trade (GATT). The first of five annual stages 
of the reduction became operative January 1, 1968. Rates of duty for 
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-the individual stages are given in the TSUSA-1968, an excerpt from 
·which is reproduced as appendix A to this volume. The rate shown 
aboVe as existing prior to January 1, 1968, is the rate applicable 
on August 31, 1963, the effective date of the TSUS. The ad valorem 
equivalent of the specific rate of duty in effect prior to January 1, 
1968, based on imports in 1966, was 31 percent. · 

U.S. consumption, production, and foreign trade 

Consumption and production of barium chloride generally have 
been increasing slightly each year since 1961. In 1966, they totaled 
13,600 and 12,400 short tons, respectively (see accompanying table). 
U.S. production of barium chloride during 1961-66 amounted to nearly 
$2 million annually. Four concerns reported output of barium chloride 
in 1965 from plants located in Georgia, Louisiana, New Jersey, and 
West Virginia. One of the producers is a large diversified chemical 
and industrial corporation; one is a petroleum comparzy that consumes 
all its own production; and the other two producers are small chemical 
companies, one diversified, and the other, limited to various barium 
chemicals and related byproducts. 

Imports ·of barium chloride remained fairly stable during the 
period 1961-65, averaging about 1,000 tons per yearJ they originated 
mainly in France and West Germany. Exports are not separately classi
fied but are believed to have been small or negligible. 

Barium chloride is made in several countries, notably France, 
Germany, the United Kingdom, Italy, Belgium, and the Netherlands, but 
no statistical data on their output are available. 
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Barium chloride: U.S. production, imports for consumption, and appar
ent consumption, 1961-66 

Year . . 
. . 

1961------------: 
1962------------: 
1963------------: 
1964------------: 
1965------------: 
1966-----~··-----· 

(Quantity in short tons) 

Production 

10,891 
10,888 
11,100 
11,425 
11,211.i 
12,373 

Imports : . Apparent 
consumption 

1,019 11,910 
1,150 12,038 : 
1,152 '.12, 252 s 
1,133 12,558 g 

890 12, ~04 : 
1,237 I 13, 10 t 

Ratio· (percent) 
imports to 

consumption 

9 
10 
9 
9 
7 
9 

Source: Compiled from official statistics of the U.S. Bureau of Mines 
and the U.S. Department of Commerce. 
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Commodity 
TSUS 
Item 

Barium dioxide------------ 417.72 

Note.--For the statutory description, see the Tariff Schedules of 
the United States Annotated (TSUSA-1968) (pertinent sections thereof 
are reproduced in appendix A to this volume). 

U.S. trade position 

Barium dioxide, the U.S. production of which in 1966 is estimated 
at no more than 100 tons, is one of tl'e less important barium chemicals. 
Because it is a dangerous cargo, international trade is not substantial. 
U.S. trade with foreign countries has been negligible for many years. 

Description and uses 

Barium dioxide (peroxide), a poisonous, grayish-white powder, is 
a strong oxidizing agent. Barite is the raw material for the manufac
ture of barium dioxide. It is used principally as an ingredient of 
explosives, pyrotechnics, tracer bullets, as an oxidant in metal puri
fication, as a starch modifier for adhesives and paper sizing, in 
welding, glass manufacture, textile dyeing, printing, and bleaching. 

U.S. tariff· treatment 

The column 1 rates of duty applicable to imports (see general 
headnote 3 in the TSUSA-1968) are as follows: 

TSUS 
item Commodity 

Rate prior to Rate effective 
Jan. 1, 1968 Jan. 1, 1972 

·., 417. 72 Barium dioxide------------- 4.8¢ per lb. 2.4¢ per lb. 

The rate effective January 1, 1972, represents the final stage of 
a reduction resulting from a concession granted by the United States 
in the sixth (Kennedy) round of trade negotiations under the General 
Agreement on Tariffs and Trade (GATT). The first of five annual stages 
of the reduction beca!ll9 operative January 1, 1968. Rates of duty for 
the individual stages are given in the TSUSA-1968, an excerpt from 
rhich is reproduced as appendix A to this volume. The rate shown 
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above as existing prior to January 1, 1968, is the rate applicable on 
August 31, 1963, the effective date of the 'ISUS. The ad valorem equi
valent of the specific rate of ·duty in effect prior to January 1, 1968, 
was not representative as imports have been negligible in recent yea.rs. 

U.S. production and trade 

Production of bariwn dioxide in the United States is believed to 
have been fairly stable in recent years and output in 1966 is esti
mated at slightly less than 100 tons. Barium dioxide was produced in 
1965 by two companies in plants located in California and Ohio. One 
company is a large, diversified industrial chemical corporation, while 
the other is a small concern producing mainly barium chemicals. Ex
ports are not separately classified but are believed to be nil. Ex
cept in 1959, there have been no imports of barium dioxide for many 
years. In 1959, 2 tons, valued at $631, were imported from the United 
Kingdom. 

Although no statistical data are available, it is believed that 
barium dioxide is made in several countries. 
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Commodity 
TSUS 
item 

Bariwn hydroxide----------------- 417.74 

Note.--For the statutory description, S9$ the Tariff Schedules of 
the United States Annotated (TSUSA-1968) (pertinent sections thereof 
ar~ reproduced in·appendix A to this volume). 

U.S. trade position 

Although bariwn hydroxide is one of the major barium chemicals 
produced from barite (item 472.10), it is not an important commodity 
in international trade. ·u.s. output generally has been increasing 
for the past several years and in 1966 amounted to 30,000 short tons. 

Description and uses 

Barium hydroxide is a poisonous, white, crystalline, water
soluble compound. It is produced principally from naturally occurring 
barium sulfate (item 472.10), with smaller quantities made from 
natural barium carbonate \item'472.0t). The principal uses of 
barium hydroxide are as an ingredient in high-temperature oil and 
grease and in barium soaps, a descullllning agent in ceramic and brick 
manufacture, a depilatory, water sof ener, and carbonizing agent for 
steel, and as an intermediate in the production of certain other 
barium compounds. 

U.S. tariff treatment 

The column l rates of duty applicable to imports (see general 
headnote 3 in the TSUSA-1968) are as followst · 

TSUS 
item Commodity 

Rate prior to Rate effective 
Jan. 1, 1968 Jan. 1, 1972 

417.74 Barium hydroxide---------- 1.25¢ per lb. 0.6¢ per lb. 

The rate effective January l, 1972, represents the final stage 
of a reduction resulting from a concession granted by the United States 
in the sixth (Kennedy) round of trade negotiations under the General 
Agreement on Tariffs and Trade (GA.TT). The first of five annual stages 
of the reduction became operative January 1, 1968. Rates of duty for 
the individual stages are given in the TSUSA-1968, an excerpt from 
which is reproduced as appendix A to this volume. The rate shown 
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above as existing prior to January 1, 1968, is the rate applicable 
on August 31, 1963, the effective date of the TSUS. The ad valorem 
equivalent of the specific rate of duty in effect prior to January ~' 
1968, based on imports in 1966, was 13.9 percent. 

U.S. production and trade 

The U.S. output of barium hydroxide has been increasing since 
1961 and in 1966 totaled 30,000 short tons (see accompanying table). 
The increased output resulted largely from its growing use.in barium 
soaps and in oil and grease. For 1965, five concerns reported pro
duction from plants located in California, Colorado, Kansas, Ohio, 
and New_ Jersey. Two of the producers, large diversified corporations, 
consumed nearly all of their own output. Of the three remaining pro
ducers, one is a large industrial chemical concern, one is a small 
diversified chemical manufacturer, and the third is a small company 
whose business is limited mainly to barium chemicals. 

In the period 1961-66, imports were negligible, and amounted to 
only 11 tons, all from West Germany, in 1966. Exports of barium 
hydroxide are not separately classified and are believed to have also 
been negligible. It is believed that barium hydroxide is made in 
several foreign countries. 
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Barium hydroxide: U.S. production, imports for consumption, and 
apparent consumption, 1961-66 

(Quantity in short tons) 
: : 

Year 
i 1 i · Apparent 
.: Production :H11ports consumption 1 

Ratio· (percent) 
imports to 

consumption 
. . . . 

1961------------: 13,715 11 I 13,726 .08 
1962------------: 16,328 11 : 16,339 : .07 
1963------------: 18, 746 : 18, 746 . . 
1964------------: 23,384 : 5 23 ,389 ; .02 
1965------------: 30,211 . 5 30,216 : .02 . 
1966------------: 29' 604 : 11 29,615 . .04 . 

: 
Source: Compiled from official statistics of the U.S. Bureau of Mines 

and the U.S. Department of Commerce. 
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Commodity 
TSUS 
item 

Barium nitrate-------------- )~17. 76 

Note.--For the statutory description, see the Tariff Schedules of 
the United States Annotated (TSUSA-1968) (pertinent sections thereof 
are reproduced in appendix A to this volume). 

U.S. trade position 

Barium nitrate is one of the less important barium chemicals and 
is not an important commodity in international trade. The U.S. out
put in 1966 is estimated to have been equivalent to about 50 percent 
of imports which totaled 1,000 short tons. 

Description and uses 

Barium nitrate is a poisonous, white, crystalline, water-soluble 
compound that burns with a brilliant green flame. It is used prin
cipally in pyrotechnics (fireworks and flares); smaller quantities are 
used in ceramic glazes and primers and in detonators for explosives. 
Barium nitrate is made chiefly by the reaction of barium carbonate, 
barium oxide, or barium hydroxide, with nitric acid and subsequent 
crystallization. 

U.S. tariff treatment 

The column 1 rates of duty applicable to imports (see -general 
headnote 3 in the TSUSA-1968) are as follows: 

TSUS 
'rtem Commodity 

Rate prior to Rate effective 
Jan. 1, 1968 Jan. l, 1972 

417.76 Barium nitrate------------ 1¢ per lb. 0.5¢ per lb. 

The rate effective January 1, 1972, represents the final stage 
of a reduction resulting from a concession granted by the United States 
in the sixth (Kennedy) round of trade negotiations under the General 
Agreement on Tariffs and Trade (GATT). The first of five annual stages 
of the reduction became operative January 1, 1968. Rates of duty for 
the individual stages are given in the TSUSA-1968, an excerpt from 
which is reproduced as appendix A to this volume. The rate shown 
above as existing prior to January 1, 1968, is the rate applicable on 
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August 31, 1963, the effective date of the TSUS. The ad valorem equi
valent of the specific rate of duty in effect prior to January 1, 1968, 
based on imports in 1966, was 11.6 percent. 

U.S. production and trade 

The last year in which production statistics for barium nitrate 
were published was 1958 when 394 tons were reported. Production of 
barium nitrate for the period 1959-66 is believed to have ranged from 
300 to 600 tons annually. Output in 1965 was reported by one large 
and one medium-sized diversified chemical companies at plants located 
in New Jersey, and by one small concern in Ohio producing mainly 
barium.chemicals. 

Exports are not separately classified but are believed to be 
small. Imp·orts, during the period 1961-66, ranged from 568 tons to 
1,004 tons and were chiefly from West Germany (see accompanying table). 
The U.S.S.R. has been the second most important supplier in most recent 
years. In addition to the countries making shipments to the United 
States, several other foreign countries also produce barium nitrate. 
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Barium nitrate: U.S. imports, by principal 
sources, 1961-66 

161 

Source: :1961 1962 : 1963 ; 1964 ~ 1965. 1966 

Quantity (short tons) 

West Germany-----------------: 730 758 490 367 445 674 
u.s.s.R.---------------------: 77 33 207 150 92 223 
Netherlands------------------: 245 35 18 20 
East Germany-----------------: 45 2 
All other--------------------: 16 6 3 13 82 

Total--------------------: -801 807 248 600 268 :12004 
Value (1,000 dollars) 

West Germany-----------------: 118 120 78 58 67 116 
u.s.s.R.---------------------: 10 3 28 19 12 36 
Netherlands------------------: 39 5 3 3 
East Gennany~----------------: - 7 !/ 
All other--------------------: 2 1 lL 2 12 

Total--------------------: 128 125 :£1145 'E./90 84 170 

1/ Less than $500. 
2/ Figures do not add to totals shown because of rounding. 

Source: Compiled from official statistics of the U.S. Department of 
Commerce. 
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Commodity 
TSUS 
item 

Barium oxide----------------- 417.78 

163 

Note.--For the statutory description, see the Tariff Scheduies of 
the United States Annotated (TSUSA-1968) (pertinent sections thereof 
are reproduced in· append1x A to this volume). 

U.S. trade position 

Barium oxide, which is not an important item of international 
trade, is largely consumed by the producers in the manufacture of other 
barium cl~micals. U.S. consumption in 1966 is estimated at 30,000 tons, 
all supplied by domestic production. 

Description and uses 

Barium oxide is a white, crystalline, highly hygroscopic, poison
ous material that is readily converted to barium hydroxide and barium 
carbonate upon exposure to air, generating large quantities of heat 
and creating a dangerous fire hazard. Barium oxide usually is made 
by heating a mixture of barium carbonate and carbon. The predominant 
use is as an intermediate in the production of other barium compounds-
mainly barium dioxide and hydroxide. Small quantities are used as in
gredients in the manufacture of glass, enamel, ceramics, water soften
ers, greases, plastics, and as a dehydrating agent. 

U.S. tariff treatment 

The column l rates of duty applicable to imports (see general 
headnote 3 in the TSUSA-1968) are as follows: 

'!'SUS 
item Commodity 

Rate prior to Rate effective 
Jan. 1, 1968 Jan. 1, 1972 

417.78 Barium oxide--------------- 2¢ per lb. 1¢ per lb. 

The rate effective January l, 1972, represents the final stage 
of a reduction resulting from a concession granted by the United States 
in the sixth (Kennedy) round of trade negotiations under the General 
Agreement on Tariffs and Trade (GATT). The first c:E five annual stages 
of the reduction became operative January 1, 1968. Rates of duty for 
the individual stages are given in the TSUSA-1968, an excerpt from 
which is reproduced as appendix A to this volume. The rate shown 
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above as existing prior to January 1, 1968, is the rate applicable on 
August 31, 1963, the effective date of the 'ISUS. The ad valorem equi
valent of the specific rate of duty in effect prior to January 1, .1968, 
is not representative as the imports have been negligible in recent 
years. 

U.S. production and trade 

U.S. production is estimated to have totaled about 30,000 short 
tons in 1966 and was by two companies at plants situated in California 
and Ohio. Most of the production was conswned by the producers them
selves in the manufacture of other barium compounds. 

Exports, if any, are not separately reported in official statis
tics. Imports of barium oxide have been nearly nonexistent. In each 
of the years 1959 and 1960, 6.5 tons were received from the United 
Kingdom; in 1966, l ton was received from Japan. There have been no 
imports in any other recent year. 

Al though statistical data are not available, it is probable that 
bariwn oxide is made in several of the major barite-producing coun
tries other than the United States. 
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Commodity 
TSUS 
item 

Barium carbonate, natural, crude------- 472.02 
Barium carbonate, natural, ground------ 472.04 
Barium carbonate, precipitated--------- 472.06 

165 

Note .--For the ·statutory description, see the Tariff Schedules of 
the United States Annotated (TSUSA-1968) (pertinent section.s thereof 
are reproduced in appendix A to this volume). 

U.S. trade position 

The United Kingdom is the only known producer of crude natural 
barium carbonate. In the United States, ground natural barium car
bonate is made entirely from imported crude natural material and 
anounted to about 2,000 tons in 1966. The U.S. output of precipitated 
barium carbonate, one of the most important barium chemicals, amounted 
to 94,000 tons in 1966, and supplied all but about 1 percent of domes
tic consumption of precipitated barium carbonate. 

Description and uses 

Natural barium carbonate occurs as witherite, a brittle, white 
or yellow-white, dense, mineral. Precipitated barium carbonate is a 
chemically prepared product. Both the ground mineral and the pre
cipitated product are dense, water-insoluble, white powders; their 
chemical composition is identical, but the latter appears in commerce 
as a much purer product. Small quantities of crude natural barium 
carbonate are used as a fluxing agent by th3 ceramics and glass indus
tries, but the most of it is converted to the ground product, which, 
in turn, is used entirely as an intermediate in the production of 
other barium chemicals. The natural ground barium carbonate. differs 
from the natural crude barium carbonate only in particle size. Pre
cipitated barium carbonate is used principally as an intermediate in 
the production of other barium compounds (which use accounted for 35 
percent of consumption of precipitated barium carbonate in 1964). It 
.also is used as a purification medium to remove sulfates from aqueous 
solutions, as a flux in ceramics, as an ingredient ln optical glass, 
and in the case-hardening of steel. 
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U.S. tariff treatment 

The column 1 rates of duty applicable to imports (see general . 
headnote 3 in the TSUSA-1968) are as follows: 

TSUS 
i tern commodity 

472.02 Barium carbonate, 
natural, crude. 

472.04 Barium carbonate, 
natural, ground. 

472.06 Barium carbonate, 
· precipitated. 

Rate prior to 
Jan. 1, 1968 

Free 

12.5% ad val. 

1. 2¢ per lb. 

Rate effective 
Jan. 1, 1972 

Free lJ 
6% ad val. 

o.6¢ per lb. 

1J Rate not affected by the sixth (Kennedy) round of trade negoti
ations under the General Agreement on Tariffs and Trade. 

The duty-free treatment was provided for in the Tariff Act of 
1930 as originally enacted and in the Tariff Schedules of the United 
States (TSUS), effective August 31, 1963, and has been bound since 
January 1, 1948, as a concession granted by the United States in the 
General Agreement on Tariffs and Trade (GATT). 

The rates on ground natural barium carbonate and precipitated 
barium carbonate effective January 1, 1972, reflect the final stage 
of reductions resulting from concessions granted by the United States 
in the sixth (Kennedy) round of trade negotiations under the GATT. 
The first of five annual stages of the reductions became operative 
January 1, 1968. Rates of duty for the individual stages are given 
in the TSUSA-1968, an excerpt from which is reproduced as appendix A 
to this volume. The rates shown above as existing prior to January 1, 
1968, are the rates applicable on August 31, 1963, the effective date 
of the TSUS. The ad valorem equivalent of the specific rate of duty 
in effect prior to January 1, 1968, based on imports of precipitated 
barium carbonate in 1966, was 37.l percent. 

U.S. consumption and production 

There has been no commercial production of crude natural barium 
carbonate in the United States for many years; thus, total U.S. con
sumption has been supplied by imports. Statistics on imports of the 
crude indicate that the annual production of ground natural barium 
carbonate ranged between 1,400 and 2,500 tons during 1961-66. Con
sumption and production of precipitated barium carbonate was relatively 
stable during 1961-66 and amounted to 94,400 and 95,500 tons, respec
tively, in 1966 (table 1). 
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U.S. producers 

There are no U.S. producers of crude natural barium carbonate, 
but there are two or three concerns that produce ground natural barium 
carbonate from imported crude material. These concerns have plants in 
the South and West. Nearly all this barium carbonate is consumed by 
the producers in producing other barium chemicals. In 1965, there 
were seven producers of precipitated barium carbonate, operating plants 
in California, Colorado, Georgia, Illinois, Kansas, New York, and West 
Virginia. Two producers are large diversified corporations, while the 
others, based on all operations, are.considerably smaller. 

U.S. foreign trade 

Total U.S. exports of barium carbonate are not separately report
ed in official statistics. Official Canadian statistics, however, 
indicate that Canada imported 248 tons of barium carbonate from the 
United States in 1965. 

Imports of crude natural barium carbonate, all from the United 
Kingdom, in 1961-66 ranged from 1,400 short tons in 1962 to 2,700 in 
1963 and totaled 2,100 tons in 1966 (table 2). The 250 tons imported 
from Canada in 1965 are believed to have originated in the United King
dom. Imports of the ground material ranged from 71 to 90 tons per 
year during 1961-63, amounted to 25 tons per year in 1964 and 1965, 
and increased to 90 tons in 1966 (table 3). During 1962-66, the United 
Kingdom was the principal source.of ground natural barium carbonate. 
In 1961-66, imports of precipitated barium carbonate, which supplied 
about l percent of U.S. consumption in 1966, ranged from 826 short . 
tons, valued at $53,000, in 1965 to 1,501 short tons, valued at 
$103,000, in 1962 (table 1). West Germany was the major source of 
the imports, with occasional shipments from Belgium, France, the 
United Kingdom, and Spain. 

Crude natural barium carbonate (witherite) is produced only in 
the United Kingdom, but statistics on the production of witherite are 
not reported separately. There is small production of the ground 
material in several countries. Precipitated barium carbonate is pro-

. duced in many of the major barite-producing countries, but no statis
tics on foreign production are available. 
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Table 1.--Barium carbonate, precipitated: U.S. production, 
imports for consumption, and apparent consumption, 1961-66 

Year 

. . 
1961----------: 

1962----------: 

1963-.---------: . . 
1964----------: . . 
1965---:-------: . . 
1966----------: 

: : 
· 17Includes 250 tons,- valued at $12,000, imported from Canada believed 
.to have originated in the United Kingdom. 

Source: Com?iled from official statistics of the U.S. Bureau of 
Mines and the U.S. Department of Commerce. 
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Table 2 •. --Barium carbonate, natural, crude: U.S. imoorts for 
consumption from the United Kingdom, 1961-66 

Year r Quantity : Value 
r 

: Short 1,000 
tons :dollars 

: 
1961--------------------------------------------: . . 
1962--------------------------------------------1 

: 

1963--------------------------------------------: 
r 

1964---~----------------------------------------1 

1,706 : 

1,431 
2,690 I 

2,407 

67 

59 

114 

98 
: 

1965--------------------------------------------: 1/ 2 569 : _1/ 112 
- J : 

1966--------------------------------------------: 2,138 : 100 
f I 

.Y Includes 25'0 ~.ons, va'iued at $12,000, imported from Canada 
·believed to ha~ · origi.na-ted 1n the Uni~ed Kingdom. 

Source: Compiled from official statistics of the U.S. Department 
of Commerce. 
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Table ).--Barium carbonate, natural ground: U.S. imports for 
consumption, 1961-66 

Year : Quantity : Value 

: Short 
: tons 
: 

1961------------------~-------------------------: 
I 

1962--------------------------------------------: 
: 

1963--------------------------------------------1 
- : 

1964---~---------------~------------------------: 
: 

1965--------------------------------------------: 
1 

1,000 
dollars 

: . 
88 22 • 

71 5 

90 6 

25 : 2 

25 l 2 

1966--------------------------------------------: 90 l 8 

Source: Compiled from official statistics of the U.S. 
of C ornme rce • 

: 
Department 
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Comrnodi ty 
TSUS 
Iteiii 

Barium sulfate, natural, crude---- 472.10 
Barium sulfate, natural, ground~- 472.12 
Barium sulfate, precipitated----- 472.14 

1.71. 

Note.--For the ·statutory description, see the Tariff Schedules of 
the United States Annotated (TSUSA-1968) (pertinent sections thereof 
are reproduced in appendix A to this volume). 

U.S. trade position 

The United States, the world's largest producer and consumer of 
crude natural barium sulfate (barite), reported production in 1966 at 
947,000 short tons, valued at $11 million. U.S. imports, which sup
plied 40 to 55 percent of total domestic consumption of barium sulfate 
during 1961-66, amounted to nearly p00,000 short tons, valued at $6 
million, in 1966. About l million tons of the crude barium sulfate 
was converted annually during 1961-66 to the ground product. Probably 
less than 10,000 short tons of precipitated barium sulfate is produced 
annually. U.S. annual imports of the ground natural and the precipi
t-atecf barl.um sulfat-e -did not exceed ··r,ooa and J, 000 short tons' 
respectively, during 1961-66. U.S. exports of barium sulfate are 
not separately classified, but are believed to be small. 

Description and uses 

Natural barium sulfate occurs as the mineral barite, which in 
various localities is called barytes, tiff, cawk, or heavy spar. When 
pure, the mineral is white, but it does occur in all colors from white 
to black. Its most outstanding characteristic is its high density; 
the pure mineral has a specific gravity of 4.5. 

Crude barite is recovered by both open pit and underground mining. 
In some deposits the mineral occurs as a relatively high-grade material 
that can be used directly. In other deposits, the ore must be bene
ficiated to obtain a commercial product. 

Precipitated barium sulfate (blanc fixe) is a water-insoluble, 
fine, white powder.. It is produced from natural barium sulfate by 
first converting the natural material to barium sulfide (black ash) 
and then oxidizing the sulfide back to barium sulfate. 
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Small quantities of crude barite are used in the manufacture of 
lithopone (items 473.72-.74) and other barium compounds (items 417.70-
.80), but the crude is principally used to produce the ground barit~. 
The ground, in turn, is used mainly (about 90 percent) as a weighting 
agent in oil-well drilling muds. Other applications of ground barite 
are as an additive in glass melt fluxes; as a filler or extender in 
paint, ink, and rubber; and as an intermediate in the manufacture of 
other barium compounds. Precipitated barium sulfate is used primarily 
as a pigment extender in paints, and as a filler in linoleum, printing 
inks, and rubber. Smaller quantities are used as a filler. in photo
graphic paper and in roentgenography. 

U.S. tariff treatment 

The column 1 rates of duty applicable to imports (see general 
headnote 3 in the TSUSA-1968) are as follows: 

T5US Rate prior to Rate effective 
item Commodity Jan. l, 1908 ~an. lz 1972 

472.10 Barium sulfate, $2.55 per long $1. 27 per long 
natural, crude. ton 1/ ton l/ 

472.12 Barium sulfate, $6.50 per long $3.25 per long 
natural, ground. ton 1/ ton 1/ 

472.14 Barium sulfate, o.625rper lb. o.3¢ per lb. 
precipitated. 

l/ The rates of duty for natural barium sulfate are stated in the 
TSUS in terms of long tons; however, discussion in this sununary is in 
terms of short tons inasmuch as tle industry uses this unit of measure 
and available statistics are usually in short tons. 

The rates effective January 1, 1972, represent the final stage of 
reductions resulting from concessions granted by the United States in 
the sixth (Kennedy) round of trade negotiations under the General 
Agreement on Tariffs and Trade (GATT). The first of five annual stages 
of the reduction became operative January 1, 1968. Rates of duty for 
the individual stages are given in the TSUSA-1968, an excerpt from 
which is reproduced as appendix A to this volume. The rates shown 
above as existing prior to January 1, 1968, are the rates applicable 
on August 31, 1963, the effective date of the TSUS. The ad valorem 
equivalent of the specific rates of duty in effect prior to January l, 
1968, based on imports in 1966 of crude natural barium sulfate, ground 
natural barium sulfate, and precipitated barium sulfate, were 27.6, 
12.2, and 11.l percent, respectively. 
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U.S. producers 

In the United States, crude natural barium sulfate is mined prin
cipally in three areas--the southern, centered about northern Georgia 
and eastern Tennessee; the midwestern, in which Missouri and Arkansas 
are the major States; and the Pacific, comprised chiefly of central 
California and Nevada. In 1965, the midwestern area accounted for 68 
percent of the output. About 35 concerns produced crude natural 
barium sulfate from 44 mines. Three of the producers are large diver
sified chemical corporations, and they accounted for over 50 percent 
of the output in 1965. The remaining producers are medium-to-s·mall 
companies which derive a substantial part of their income from the 
mining and processing of crude natural barium sulfate. 

Ground natural barfum sulfate was manufactured in 1965 by 17 
companies operating 33 plants located in 13 States as follows: Cali
fornia, 7; Missouri, 6; Texas, 4; Louisiana, 4; Arkansas, 3; Nevada, 2; 
and one each in Georgia, Illinois, Montana, New Mexico, South Carolina, 
Tennessee, and Utah. Thirteen of the producing companies obtain all 
or part of the crude material from their own mines and the balance 
from other domestic mines or imports. Three of the producers of ground 
material are large diversified chemical corporations and none of them 
obtain a major share of their income from the sale of ground natural 
barium sulfate. The other 13 producers are medium-to-small companies, 
and for some of them the sale of natural ground barium sulfate is an 
important source of income. 

The production of precipitated barium sulfate in 1965 was report
ed by four companies operating plants in Californi~, Missouri, New 
Jersey, and West Virginia. All of the producing companies manufacture 
various other products and for none of them is precipitated barium 
sulfate a major source of income. 

U.S. consumption, production, and exports 

During the years 1961-66, U.S. consumption of barium sulfate 
(based on the supply of domestic crude and imported) ranged between 
about 1.4 and 1.7 million short tons annually (table 1). U.S. pro-

.duction of crude natural barium sulfate supplied from 54 to 59 per
cent of consumption during this period and fluctuated yearly between 
797,000 short tons, valued at $9 million, in 1961 and 947,000 short 
tons; valued at $11 million, in 1966. The U.S. output of ground 
natural barium sulfate, produced from both domestic and imported 
crude material, amounted to slightly more than 1 million to~s per 
year in 1961-66. U.S. production of precipitated barium sulfate, 
statistics for which are not published, is about 1 percent of the 
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size of the natural produced and is estimated at 8,.500 short tons for 
1965. U.S. exports of barium sulfate, for which official statistics 
are not published, are believed to account for 1 percent of U.S. pro.
duction. 

U.S. imports 

The U.S. imports of barium sulfate, predominantly crude natural 
material, in 1961-66, ranged from 579,000 short tons to 739,000 tons, 
and amounted to 702,000 tons in 1966 (table 1). Mexico, Canada, and 
Peru were the major sources of imports of the crude (table 2), and in 
1966 accounted for 70 percent of these imports. 

Imports of ground natural barium sulfate in 1961-66 ranged from 
a high of 6,968 tons in 1961 to a low of 41 tons in 1966 (table 3). 
During these years imports were mainly from Canada, Mexico, and West 
Germany. Occasional shipments came from Italy, Algeria, and Spain. 

In the same years, imports of precipitated barium sulfate ranged 
from 1,378 tons to 2,705 tons, and mainly were from West Germany, 
France, and the Netherlands (table 4). Occasional shipments came from 
the United Kingdom, Belgium, and Italy. 

World production and trade 

The world production of crude natural barium sulfate, or barite, 
has been increasing in recent years and in 1966, as reported by over 
30 countries, totaled 4.0 million short tons. In addition to the 
United States, which is the largest producer, other major producing 
countries in descending order of output were West Germany, Mexico, the 
U.S.S.R., Canada, Peru, Yugoslavia, Mainland China, and Morocco. 

Appreciable quantities of crude natural barium sulfate enter 
international trade. The major exporting countries are Peru, Mexico, 
West Germany, Morocco, and Yugoslavia. 
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Table 1.--Barium sulfate: U.S. production, imports for consumption, 
and apparent consumption, 1961-66 

(Quantity in short tons) 

Apparent :Ratio (percent) 
Year Production 1/ Imports : consumption : of imports 

:to consum:etion 

1961---------: 797,000 616, 506 1,413,506 44 

1962---------: 860,000 738,591 1,598,591 46 

1963---------: 824,000 579,996 1,403,996 41 . . 
1964---------: 830,0JO 603,324 1,433,324 : 42 

1965---------: 852,0JO 714,336 1,566,336 46 . : . 
1966---------: 947,000 701, 750 1, 646, 750 : 42 . . . . . . . . 

1/ Production as m'-~asurcd by quantity of crude barite sold or used 
by-producers (ground and precipitated barium sulfa.te are produced 
from the crude). 

Source: Compiled from official statistics of the U.S. Bureau of 
Mines and the U.S. Department of Commerce. 
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Table 2.--Bariurn sulfate, natural, crude: U.S. imports for 
consumption, by principal sources, 1961-66 

Source 1961 1962 . 1963 . 1964 1965 : 1966 . . 
Quantity (short tons) 

Mexico----: 133,733 243,138 159,964 188,635 243,195 212,136 
Canada----: 145,043 221,070 150,881 141,845 155,736 : 180,942. 
Peru------: 109,986 105,560 : 91,295 117,937 104,012 : 94,601 
Ireland---: - : - : 10,483 (13,541 : 80,378 115,584 
Morocco---: 58,240 44,934 51,784 : 33,179 48,160 44,707 
All other-: 16lzl58 122z026 113,691 54z812 80z761 5lz034 

Total: 608 lb~ 730.z 728 ~78z098 599.z949 7I2z242 o99.zoo4 
Value (1,000 dollars) 

: 
Maxie o----: 1,077 1,716 1,082 : 1,220 1,488 : 1,501 
Canada ---- : 1,233 : 1,883 1,187 1,205 1,277 1,541 
Peru------: 1,039 979 : 903 1,137 : 1,066 : 868 
Ireland---: - : 70 : 481 608 : 874 
Morocco---: 529 419 430 316 472 444 
All other-: 1,307 lz012 : 965 437 642 435 

Total: 5,1& 6,009 4,637 4,796 5,553 : 5,764 
: : : 

_S,_o_u_r_c_e_: __ C_o_m?-. il~e .... d_f.,,..r_o_m_official statistics of the U.S. Department 
of C ormnerce . 
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Table 3.--Barium sulfate, natural, grou~d1 U.S. imports for 
consumption, by principal sources, 1961-66 

177 

-Source I 1961 I 1962 : 1963 I 1964 I 1965 1966 

I 

Canada--------------------:6,935 I 

I 

West Germany--------------1 33 
: I 

Mexico--------------------1 - I 

I 

All other-------------~---: - : . r . 
Total----------------:6,968 

I 

Canada--------------------: 503 I 

West Germany--------------: 2 
: 

Mexico--------------------: - : 
I 

All other-----------------: - : 

Total----------------: 505 

fl Lilss thari $ 

: : : 

Quantity (short tons) 

18 : 13 997 I -
32 23 I 64 21 

89 : 243 r - : 449 

- . . 17 . . 
139 : 296 :l,z061 470 

Value (1,000 dollars) 
: 

1 !/ 38 : -
1 : 1 3. . 1 . 
1 : 4 - . . 8 

: 
- I 1/ - . -. 
3 41 9 

: 

: 

: 
r 

: 

20 

21 

41 

1 

1 

2 

Source: Compiled from official statistics of the U.S. Department 
of Com.11erce. 
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Table 4.--Barium sulfate,, precipitated (blanc fixe): U.S. 
imp~rts _for co~sumption,_by p~incipal sources, 1961-66 

Source 1961 1962 : 1963 : 1964 : 1965 

Quantity (short tons) 

West Germany..;;.------: 1,283 1,520 : 1,399 2,081 1,329 : 

France--------------: 23 32 : 84 llO : 156 

Netherlands---------: 39 51 : ill 114 128 

All other-----------: 33 121 8 9 11 
: 

Total------;..---: lz378 lz724 lz6o2 2z314 lz624 
Value (1,000 dollars) 

W.est Germany--------: 102 U8 108 156 102 : 

France--------------: 10 13 : 35 46 67 
: 

Netherlands---------: 4 4 8 9 : ll : 

All other-----------: 6 17 6 6 2 

Total----------: 122 152 157 : 217 182 . . . . . . . . . . 

1966 

1,971 

267 

207 

260 

2z705 

162 

108 

17 

17 

304 

Source: Compiled from OITicial statistics of the U.S. Department 
of Commerce. 
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Cormnodi ty 

Inorganic barium compounds not else-

TSUS 
item 

where enumerated-------------------------- 417.80 

Note.--For the statutory description, see the Tariff Schedules of 
the United States Annotated ( 'l'SUSA-1968) (pertinent sections thereof 
are reproduced in appendix A to this volume). 

U.S. trade position 

The barium chemicals covered by this summary are not important 
i terns of international trade. U.S. annual production of these chemi
cals is believed to be less than 150,000 short tons; imports supply 
less than l percent of U.S. consumption. More than 99 percent of the 
quantity consumed in 1966 consisted of barium sulfide (black ash); 
most of it was consumed in the production of other barium compounds. 

Description and uses 

The barium compounds provided for here are those not named or 
otherwise more specifically provided for elsewhere in the TSUS, such 
as the compotL~ds covered by items 417.70-.78 and 472.02-.14. Although 
about 30 inorganic barium compounds are within the scope of this sum
mary, more barium sulfide (black ash) is produced than all the others 
combined; however, all but a few percent of this output is consumed 
in the in-plant production of other barium compounds. Some of the 
other compounds are barium chlorate, barium fluoride, barium iodide, 
and barium titanate. All of these compounds, except barium titanate, 
are water-soluble and poisonous. The principal uses of barium sulfide 
other than its use as an intermediate in the production of other 
barium compounds, is in vulcanizing, as a weighting agent, a depila
tory, and as a source of hydrogen sulfide. Barium chlorate is used 
as an ingredient in pyrotechnics and explosives, as a textile mordant, 
and as an intermediate in the manufacture of other chlorates. Barium 
fluoride is used as an ingredient in enamels and in embalming fluids. 
Barium iodide is used chiefly as an intermediate in the production of 
other iodides. Barium titanate is being used in increasing quantities 
in electronic components and instruments because of its piezoelectric 
and ferroelectric properties, and its high dielectric constant. 
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U.S. tariff treatment 

The column 1 rates of duty applicable to imports (see general 
lBadnote 3 in the 'ISUSA-1968) are as follows: 

TSUS 
item Commodity 

417.80 Inorganic barium com
pounds not elsewhere 
enumerated. 

Rate prior to Rate effective 
Jan. 1, 1968 Jan. 1, 1972 

10% ad val. 5% ad val. 

The rate effective January 1, 1972, represents the final stage 
of a reduction resulting from a concession granted by the United States 
in the ·sixth (Kennedy) round of trade negotiations under tm General 
Agreement on Tariffs and Trade (GATT). The first of five annual stages 
of the reduction became operative January 1, 1968. Rates of duty for 
the individual stages are gi van in the 'ISUSA-1968, an excerpt from 
lfuich is reproduced as appendix A to this volume. The rate shown 
above as existing prior to January 1, 1968, is the rate applicable on 
August 31, 1963, the effective date of the TSUS • 

. U .s. production and foreign trade 

The production of barium sulfide ranged from 105,000 short tons 
in 1961 to 132,000 tons in 1966, with over 90 percent of the output 
consumed captively each year in the production of other barium chemi
cals. Eight companies in 1964 produced barium sulfide in one plant 
each. The plants were situated in California, Georgia, Illinois, Kan
sas; Missouri, Ohio, and in two plants in West Virginia. Production 
statistics are not available for the other barium chemicals covered 
here, but it is believed that output has been increasing and totaled 
about 500 tons in 1966. These chemicals are produced by about eight 
chemical companies, about half of which are large diversified chemi
cal concerns. 

U.S. exports, if any, are not. separately reported. U.S. imports 
of inorganic barium compounds not elsewhere enumerated ranged from 
96 tons to 444 tons during the period 1961-66 (see accompanying table). 
The United Kingdnm was the major source of imported material until 
1964 when Japan became the leading supplier. Italy, Switzerland, 
West Germany, the Netherlands, and France have supplied small amounts 
at various times during 1961-66. The imports mainly have consisted 
of barium chlorate, barium fluoride, barium titanate, and barium 
cyanide. 

Several barite-producing countries (see summary on barium sulfate-
items 472.10-.14), in addition to those exporting to the United States, 
probably produce some of the barium chemicals covered by this swnmary. 
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Inorganic barium compounds not elsewhere enumerated: U.S. imports for 
consumption, by principal sources, 1961-66 

Souroe 1961 : 1962 l 1963 I 1964 : 1965 I 1966 
l : 

Quantity (short tons) 

l I I 

Japan-------------: 1/ I - I 10 t: JO I . 270 I 390 
United Kingdom----1 -145 t 102 ·: 78 l 21 l 6 I y 
Switzerland-------: 8 : 7 9 I 9 I 10 I 12 
West Germany------1 - l 13 I 8 I 8 : 5 : l 
All other---------: 7 4 l 2 : 28 I - 41 

Total---------1 10(5 I 125 I 107 l 9b : 291 4Lii 
Value (1,000 dollars) . • 

Japan-------------:~/ 1 6 : 17 : 154 : 226 
United Kingdom----: -106 t 83 62 : 14 : 5 I l 
Switzerland-------: 3 z 2 I 3 : 11 I 4 : 5 
West Germany------1 8 6 : ~~ 3 : 2 y 
All other---------1 3 3 : l 3 : 17 

Total---------1 112 96 : 78 48 16S I 249 
l 

Y. Less than 500 pounds. 
~/ Less than $500. 

Source: Compiled from official statistics of the U.S. Department of 
Commerce. 
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Commodity 

Beryllium compoundsi 

TSUS 
item 

Oxide or carbonate--------- 417.90 
Other---------------------- 417.?2 

183 

Note.--For the statutory description, see the Tariff Schedules of 
the United States Annotated ('ISUSA-1968) (pertinent section.s thereof 
are reproduced in appendix A to this volume). 

U.S. trade position 

U.S. production of beryllium compounds is chiefly from imported 
beryllium ore. Exports are estimated to be about 30 percent of the 
total value of sales. Imports, which have been small in recent years, 
amounted to 2,520 pounds, valued at $17,832, in 1966. 

Comment 

This summary covers approximately 20 inorganic beryllium com
pounds derived chiefly from imported beryllium ore (item 601.09) and 
includes beryllium carbonate, chloride, fluoride, nitrate, oxide, and 
sulfate. The most important compound considered here is beryllium 
oxide. It is used principally in the manufacture of beryllium-copper 
and other alloys, and in tbe production of special ceramic products. 
Other beryllium compounds are used as chemical reagents, as gas mantle 
hardeners, as catalyst carriers, in optical alloys, electrical switch 
parts, watch springs, shims, cams, and bushings, and in atomic energy, 
electronic, and missile applications. 

The column 1 rates of duty applicable to imports (see general 
headnote 3 in the TSUSA-1968) are as follows: · 

.TSUS 
Item 

417.90 
417.92 

Commodity 

Beryllium compounds: 

Rate prior to Rate effective 
Jan. 1, 1968 Jan. 1, 1972 

Oxide or carbonate------- 10% ad val. 
Other-------------------- 10.5% ad val. 

5% ad val. 
5% ad val. 

The rates effective January 1, 1972, represent the final stage 
of reductions resulting from concessions granted by the United States 
in the sixth (Kennedy) round of trade negotiations under the General 
Agreement on Tariffs and Trade (GATT). The first of five annual stages 
of the reductions became operative January 1, 1968. Rates of duty for 
the individual stages are given in the TSUSA-1968, an excerpt from 
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:which is reproduced as appendix A to this volume. The rates shown 
above as existing prior to January 1, 1968, are the rates applicable 
on August 31, 1963, the effective date of the TSUS. 

The great bulk of the domestic production of beryllium compounds 
is by two large integrated producers who both mine and purchase 
beryllium ore, derive crude beryllium compounds therefrom, and further 
process the crude products into refined compounds •.. Their output for 
sale consists of both crude and refined beryllium compounds. The pro
duction of beryllium compounds accounts for a small part of all 
beryllium products by these two concerns. In addition to the two 
large producers, there are five other producers of beryllium compounds, 
all of which use the compounds in the manufacture of further advanced 
products for sale to others. One of these concerns is engaged prin
cipally in the production of special ceramic products made from 
beryllium oxide, and derives most of its income from this activity. 
Sales of beryllium compounds account for only an insignificant part 
of the total income of each of the other concerns. 

Data on the total domestic consumption and production of beryllium 
compounds may not be published since publication would reveal informa
tion on the operations of the two large integrated producers. It is 
estimated that consumption is growing due to the use of the compounds 
.in materials utilized in Government space programs. 

Export data on beryllium compounds are not separately classified 
in official statistics, but it is estimated that they are equivalent 
to about 30 percent of the total value of sales of all beryllium com
pounds by the domestic producers. It is believed that the bulk of 
the export shipments goes to Western Europe. 

Annual imports of beryllium compounds, which were not separately 
reported in official statistics before September 1963, consisting 
principally of beryllium chloride from France, are shown in the fol
lowing tabulations 

Year Quantit;}'.: Value 
Pounds 

1964--------- 3,994 $20,147 
1965--------- 2,037 10,915 
1966--------- 2,520 17,832 

Production of beryllium compounds is known to occur in Canada, 
·France, Italy, Japan, the United Kingdom, and West Germany. The 
United States probably is the world's most important producer. 
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Commodity 
TSUS 
item 

Bismuth compounds-------------- 418.00 
Mixtures in chief value 

of bismuth------------~------ 423.80 

185 

Note.--For the .statutory description, see the Tariff Schedules of 
the United States Annotated (TSUSA-1968) (pertinent sections thereof 
are reproduced in appendix A to this volume). · 

U.S. trade position 

The United States produces the bulk of the inorganic bismuth 
compounds needed for industrial uses from source materials, about 
one-half of which is imported. The value of U.S. production probably 
exceeds $1 million annually. Exports, if any, are estimated to be 
small and imports are valued at less than $30,000 annually. 

Comment 

There are included in this summary about 20 inorganic bismuth 
compounds, such as bismuth chloride, hydroxide, iodide, nitrate, 
sulfate, sulfide, and subcarbonate (item 418.00), and mixtures of two 
or more inorganic compounds in chiet value of bismuth (item 423.80). 
The principal one, bismuth subcarbonate, is used in x-ray work. The 
others are used in medicinals and in a variety of .other products, 
including face powder, perfumery and cosmetics, ceramic colors, and 
luminous paints and enamels. 

The column 1 rates of duty applicable to imports (see general 
headnote 3 in the TSUSA-1968) are as follows: 

TSUS 
Item Commodity 

Rate prior to Rate effective 
Jan. 1, 1968 Jan. 1, 1972 

418.00 Bismuth compounds----------- 28% ad val. 
423.80 Mixtures in chief value 28% ad val. 

of bismuth. 

14% ad val. 
14% ad vaL 

The rates effective January 1, 1972, represent the final stage 
of reductions resulting from concessions granted by the United States 
in the sixth (Kennedy) round of trade negotiations under tl'B General 
Agreement on Tariffs and Trade (GATT). The first of five annual 
stages of the reductions became operative January·l, 1968. Rates of 
duty for the individual stages are given in the TSUSA-1968, an excerpt 
from which is reproduced as appendix A to this volume. The rates ' 
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shown above as existing prior to January 1, 1968, are the rates ap
plicable on August 31, 1963, the effective date of the TSUS. 

There are 12 producers of inorganic bismuth compounds, 3 of 
which are large chemical firms. Bismuch compounds cc:xnprise only a 
small part of the output of any one firm. About one-third of the 
production is estimated to consist of bismuth subcarbonate, and the 
remainder of other bismuth compounds. During 1961-66, bismuth 
subcarbonate production increased from 74,000 pounds to 238,000 pounds. 
Producers' shipments of bismuth subcarbonate increased during 1961-66 
and those of the other bismuth compounds increased during 1961-63 as 
shown in the tabulation below (in thousands of dollars) from statis
tics of the U.S. Department of Commerce. 

Commoditi 1961 1962 1963 1964 1965 1966 

Bismuth subcarbonate----- 315 331 277 232 465 789 
Other bismuth compounds-- 556 537 665 1/ !I !I 

Total---------------- 871 868 942 y y y 
:!/Not available. 

Th3 United States imports about one-half of its bismuth ore re
. quirements, the source material from which bismuth compounds are de
rived. In 1966, the following countries were important sources of 
bismuth orei Bolivia, Canada, China, Japan, Mexico, and Peru. 

Imports of bismuth compounds and of bismuth mixtures were first 
reported separately in official statistics in late 1963. Imports for 
1964-66 are shown in the accompanying table; these have consisted en
tirely of the bismuth compounds (as distinguished from nd.xtures of 
compounds in chief value of bismuth). West Germany was the principal 
supplier in all three years, and Japan was a major supplier in 1965 
only. Italy, France, and the United Kingdom have also been sources 
of bismuth compounds. Analysis of import documents indicates that 
imports from West Germany were largely bismuth alwninate, imports from 
Italy were bismuth oxide, and imports from the United Kingdom consisted 
of bismuth oxide and bismuth oxychloride. Some oxychloride has also 
been imported from West Germany. The 1965 imports from Japan con
sisted of a single shipment with a unit value lower than the average 
£or any other import source. 

Exports of bismuth compounds or of bismuth mixtures, if any, are 
small. 
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Bismuth compounds: U.S. imports for consumption, by sources, 1964-66' 

Source 1964 1965 

Quantity (pounds) 

West Germany--------------------------: 2,205 4,221 
Italy------------------------------~--: 66 176 
France--------------------------------: 991 
United Kingdom------------------------: 98 413 

1966 

4,032 
506 
441 

22 
Japan---------------------------------:~-----=---'-~ ...... 2~·~5~0~0--'-~-------

Total-------------:--------------- : __ 2_.,..;::;.3..-..69~--·_.s,..-,i.=3;.;;.0=l_..;... _ ___.5._..r..;;;o..::.o:.1 
Value 

West Germany--------------------------: $5,500 $12,125 
Italy-------------------------------- : 365 1,083 
France--------------------------------: 3,815 
United Kingdom------------------------: 785 2,991 

$14,563 
3,514 
2,380 

934 
Japan---------------------------------=--~::-::.---=-~--"-5~,3~2~4;.....;.--------

Total----------------------------: 6,650 25,338 21,391 

Source: Compiled from official statistics of the U.S. Department of 
Commerce. 

Note.--There were no imports reported for TSUS. item 423.80 (Mixtures 
ih-ohief value of bismuth) during 1964-66. 
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APPENDIX A 

Tariff Schedules of the United States Annotated (1968): 
General headnotes and rules of interpretation, and 
excerpts relating to the items included in this 
volume. 

NOTE: The shaded areas in this appendix cover 
.headnotes and TSUS items not included in the 
summaries in this volume. 
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APPENDIX A A-3 
TARIFF scmmuu;s OF THE UNITED STATES ANNOTATED (1988) 

GENERAL HEADNOTES AND RULES OF INTERPRETATION 

I. Tari ff Treatmont of lmportod Articles. Al I art I cl"" 
l~ortod Into tho customs lorrl tory of the Uni tod Status 
fl"Olll outsl,jo fhoreof '"" subjoct fo duty or exompt therefrom 
119 prescrl btld In gonora I hea~noto J. 

2. Customs Territory of tho l)ilfod Sfafos. Tho term 
"customs territory ol tho Unitod Slatos 11 , .1s usod In tho 
schedules, Includes only tho Stllles, the Ulstrlct of Co
lllllbla, •~d P•eHo Rico. 

), Rates of Duty. Tho rates of duty In the "Rates of 
Duty" columns nUfTlbernd I and 2 of the schedules apply to 
ortlcles l111>orted Into the customs territory of the United 
St11tes as hereinafter provldod In this headnote: 

(ol Products of Insular Possessions. 
Ill Except as provided In headnote b of 

schedule 7, part 2, subpart E, (end) except as prov I ded 
In headnote 4 of schedule 7, part 7, subpart A, 
articles Imported from Insular possessions of the 
U.ltad States which are outside the customs territory 
of. the Uni tad States are subject to the rates of duty 
set forth In column numbered I of the schedules, except 
that oll such artlcle1 the growth or product of any 
such possession, or manufactured or produced In any such 
possession from materials the growth, product, or manu
facture of any such possession or of the customs terri
tory of the Ullted States, or of both, which do not con
tain foreign materials to the value of more than 50 per
cent Of their total value, coming to the customs terri
tory of the Ullted States dlroctly from any such posses
sion, and all articles previously Imported Into the 
customs territory of the Ullted States with payment of 
all eppllcable duties and taxes Imposed upon or by 
reason of importation which were shipped from the I.kilted 
States, without remission, refund, or drawback of such 
duties or taxes, directly to the possession from which 
they ore being returned by direct shipment, are exempt 
from duty • 

•. 111) In determining whether an article produced 
or manufactured In any such Insular possession contains 
foreign materials to the value of more than 50 percent, 
no material shall be considered foreign which, at the 
time such article is entered, may be Imported Into the 
customs territory from a foreign country, other than 
Cuba or the Philippine Republic, and entered free of 
duty. 

lbl Products of Cuba. Products of Cuba imported Into 
the customs territory of the United States, whether Imported 
directly or Indirectly, are subject to the rates of duty set 
forth In coluirn numbered I of the schedules. Preferential 
rates of duty for such products apply only as shown In the 
said column I. f/ 

(cl Products of th9 Phi llppino Republic. 
Ill Products of the Pnilippine Republic Imported 

Into the customs ·territory of the United States, whether 
Imported directly or Indirectly, are subject to the rates 
of duty which are set forth In co I umn numbered I Of the 
scnedules or to fractional parts of the rates In the said 
column I, as hereinafter prescribed In subdivisions 
(c)( 111 and lcll 111 l of this headnote. 

(lil Except as otherwise prescribed In the sched
ul6s, a Phi llpplne article, as oefined In subdivision 
(c)( Iv> of this headnote, imported into the customs 
territory of the United States and entered on or before 
July 3, 1974, Is subject to that rate wh.lch results 

ii By virtue of section 401 of the Tari ff Classification 
Act of 1962, the application to products of Cuba of either 
a preferential or other reduced rate of duty in column 1 is 
a115pended. See general headnote 3(e), infra. The provi
aions for preferential Cuban rates continue to be reflected 
in the schedules because, Wlder section 401, the rates 
therefor in column 1 still fol'lll the bases· for determining 
th11 rates of duty appllcable to certain products, including 
"Phllippine articles". 
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from the appl I cation of the fol low.Ing percentages to tha 
m6st favorablu rato of duty (I.e., Including o preferen
tial rate pruscrlbud for any product of Cubol set forth 
In column numborod I of the schedules: 

lAl 20 percent, during calendar years 
1963 through 1964, 

(Ul 40 percent, during calendar years 
19u5 through 1967, 

(Cl 60 percent, during calendar yeors 
19ti8 through 1970, 

IOI 80 percent, during calendar years 
1971 through 1973, 

!El 100 percent, during the period from 
January I, 1974, through July 3, 1974. 
!llll Except as otherwise prescribed In the sched

ules, products of the Phlllpplne Republic, other than 
Philippine articles, are subject to the rates of duty 
(except ony preferential rates prescribed for producta 
of Cubal set forth In column numbered I of the schedula1. 

llvl The term "Philippine article", as used In tha 
schedules, means an artlcle which: Is the product of the 
Philippines, but does not Include any article produced 
with the use of materials Imported Into the Phlllppl1191 
which are products of ony foreign country !except 1118te• 
rlols produced within the customs territory of the U'llted 
States> It the oggregate value of such Imported materials 
when landed at the Philippine port of entry, exclusive of 
any landlng cost and Phlllpplne duty, was more than 20 
percent of the appraised customs value of the article 
Imported Into the customs territory of the United States. 

(di Products of Canada. 
< ITPro_d_uetsoTcanada Imported Into the customs 

territory of the I.kilted States, whether Imported directly 
or Indirectly, are subject to the rates of duty set.forth 
In column numbered I of the schedules. The rates of duty 
for a Canadian article, as defined In subdivision ldl(ll) 
of this headnote, apply only as shown In the said coluon 
n""bered I. 

(Ill The term "Canadian article", as used In the 
schedules, means an article which ls.the product of Cana
da, but does not Include any article produced with the 
use of mater I a Is Imported Into Canada wh I ch are products I · 
of any foreign country <except materials produced within 
the customs territory of the United States!, If the aggre• 
gate value of such Imported materials when landed at the 
Canadian port of entry (that Is, the actual purchase 
price, or It not purchased, the export value, of such. ma
terials, plus, If not Included therein, the cost of trans
porting such materials to Canada but exclusive of any 
landing cost and Canadian dutyl was --

IAI with regard to any motor vehicle or 
autornob 11 e truck tractor entered on or before 

.December 31, 1967, more than 60 percent of the 
appraised value of the artlcle Import.ad Into 
the customs territory of the United States; ond 

IBI with regard to any other artlcle (In
cluding any motor vehicle or autornobl le truck 
tractor entered after December 31, 19671, more 
than 50 percent of the appraised value of the 
article Imported Into the customs territory of 
the United States. 
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(e) Products of Communist Countries. Notwithstanding 
eny of the foregoing provisions of this headnote, the rates 
of duty shown In column numbered 2 shall apply'to products, 
whether Imported directly or Indirectly, of the following 
countries and areas pursuant to section 401 of the Tariff 
Classification Act of 1962, to section 231 or 257(e)(2) of 
the Trade Expansion Act of 1962, or to action taken by the 
President thereunder: 

Albania 
Bulgaria 
China !any part of which may be under 

Communist domination or control) 
Cuba I/ 
Czechos I ovak I a 
Estonia 
Germany (the Soviet zone and the Soviet 
. sector of Berl In) 
Hungary 
Indochina (any part of Cambodia, Laos, or 

Vietnam which may be under Communist 
doml nation or control) 

Korea (any pact of which may be under 
Communist domination or control> 

Kurl le Islands 
Latvia 
Llthuanl a 
Outer Mongol I a 
Ruman la 
Southern Sakhalin 
Tanna Tuva 
Tibet 
Union of Soviet Socialist Republics and the 

area In East Prussia under the provisional 
administration of the Union of Soviet 
Socialist Republics. 

(fl Products of All Other Countries. Products of all 
countries not previously menfioried In this headnote Imported 
Into the customs territory of the United States are subject 
to the rates of duty set forth In column numbered I of the 
sc:hedules. 

!gl Effective Date; Exceptions - Staged Rates of 
.l!!!!x.· Except as specified below or as may be specified 
elsewhere, pur6uant to section 501(al of the Tariff Classl
fl1:4tlon Act 6f 1962 <P.L. 87-456, approved May 24, 19621, 
the rates of duty In columns numbered I and 2 become effec
tive with respect to articles entered on or after the 10th 
day followlng the date of the President's proclamation 
provided for In section 102 of the said Act. It, In column 
numbered I, any rate of duty or part thereof Is set forth 
In perenthes Is, the effect Ive date sha I I be governed as 
fol lows: 

(ll If the rate In column numbered I 'has only one 
part (I.e., 8¢ (10¢) per lb.), the parenthetical rato 
(viz., 10¢ per lb.) shall be effective as to articles 
entered before July I, 1964, and the other rato (viz., 
8¢ per lb.) shall be effective as to articles ttntered on 
or after July I, 1964. 

(Ill If the rate In column numbered I has two or 
more parts (I.e., 5¢ per lb. + 50j ad val.) and has a 
parenthetical rate tor either or both parts, each part of 
the rate sha 11 be governed as It It wore a one-part rate. 
for example, If a rate Is expressed as 114¢ (4.541 per lb. 
+ 8j 19:C> ad val.", the rate appl I cable to ertlcltts en
tered before July I, 1964, would be "4.5¢ por lb.+ 9j 
ad val."; the rate appl I cable to art I cl es entered on or 
after July· 1, 1964, would be "4¢ per lb. + 8j ad val.". 

( 111) It the rate In co I umn numbered I Is marked 
with en asterisk<•>, the foregoing provisions of !II and 
( 11) shal I apply except that "January I, 1964" shal I be 
substituted tor '\July I, 196411 , wherever this latter date 
~ppears. 

y In Proclamation 3447, dated Pe~ruary 3, 1962, the Pro•i
dent, acting under authority of section 620{u) of tho for
fllgn As5istance Act of 1961 {75 Stat. 445), us wnendcd, 
prohibited the importation into the United States of all 
goods of Cuban origin and al 1 goods imported from or through 
Cwa, subject to such exceptions as the Secretary of the 
Treasury determines to be consistent with the effective 
operation of the embargo. 

4, ~bdltlcatlon or Amendment of Rates of Dutt. Except 
as otherwise provided In the Appendix to the Tar ff Sched
ules --

(a) a statutory rate of duty supersedes and termi
nates the existing rates of duty In both column numbered I 
and column numbered 2 unless otherwise specified In the 
amend Ing stat.ute; 

(bl a rate of duty proclalmed pursuant to a conces
sion granted In a trade agreement shall be reflected In 
column numbered I and, If higher than the then existing rate 
In column numbered 2, also In the latter column, and shall 
supersede but not terminate the then existing rate (or 
rates> In such column (or columns>; 

!cl a rate of duty proclaimed pursuant to section l.56 
of the Tariff Act of 1930 shall be reflected In both colunn 
numbered I and column numbered 2 and shall supersede but 
not terminate the then existing rates In such columns; and 

(d) whenever a proclaimed rate Is terminated or sus• 
pended, the rate shall revert, unless otherwise provided, to 
the next Intervening proclaimed rate prevlously superseded 
but not_ terminated or, If none, to the statutory rate. 

5. I ntang I b I es. For the purposes of headnote I 
(a) corpses, together with their coffins end 

accompany Ing t I owers, 
(bl currency (metal or paper) In current circu

lation In any country and Imported for mone
tary purposes, 

(c) electrlclty, 
(d) securities and similar evidences of value, and 
(e) vessels which are not "yachts or pleasure boats" 

within the purview of subpart O, pert 6, of sched
ule 6, 

are not articles subject to the provisions of these sched
ules. 

6. Containers or Holders for Imported Merchandise. 
For the purposes of the tariff schedules, containers or 
holders are subject to tariff treatment as follows: 

(al Imported Enpty: Containers or holders If Im
ported empty are subject to tariff treatment es 1"'4>orted 
articles and as such are subject to duty unless they are 
within the purview of a provision which specifically exe"'4>ts 
them from duty. 

!bl Not ir,;orted Enty: Containers or holders If 
1"'4>orted confaln~g or ho~lng articles ere subject to 
tariff treatment as follows: 

!ll The usual or ordinary types of shipping or 
transportation containers or holders, If not designed 
tor, or capable of, reuse, and containers of usual types 
ordlnarl ly sold at retell with their contents, ere not 
subject to treatment as Imported articles. Their cost, 
however, Is, under section 402 or section 402a of the 
tariff act, a part of the value of their contents end 
If their contents are subject to en ad valorem rate of 
duty such containers or holders are, In effect, dutiable 
at the same rate as their contents, except that their 
cost Is deductlble from dutiable value upon submission 
of satisfactory proof that they ere produ..:ts of the 
United States which are being returned without having 
been advanced In value or Improved In condition by any 
meHns while abroad. 

Ill) The usual or ordinary types of shipping or 
transportation containers or holders, If designed for, 
or capable of, reuse, are subject to treatment es lm
portud articles separate and distinct from their con
tents. Such holders or containers are not pert of the 
dutiable value of their contents and ere separately 
subject to duty upon each and every Importation Into the 
customs territory of the United States unless within the 
scope of a provision specifically exempting them from 
duty. 

!Ill) In the absence of context which requires 
othor·w I so, a 11 other con ta I nors or ho I de rs are subject 
to tho SdlllO treatment as specified In !Ill above for 
usual or ordinary types of shipping or transportation 
containers or holders designed for, or capable of, reuse. 
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7. Corrrnlngllng of Articles. (al Whenever articles sub
ject to dltterent rate• of duly ore so pocked together or 
mingled that tho quantity or value of each class of articles 
cannot.be roodlly escertalnod by customs officers (without 
physlcel segregation of the shipment or the contents of eny 
antlre.peckage thereof), by one or irore of the followlng 
means: 

( 11 sampl Ing, 
(Ill verification of packing fists or other docu

ments fifed et the time of entry, or 
(Ill) evidence showing performance Of conmerclal 

settlement tests gonerolly accepted In the trade and 
ff led In such time and 111anner as moy be prescribed by 
reguletlons of the Secretary of the Treasury, 

the convnlngled articles shel I be subject to the highest rate 
of duty applicable to any pert thereof unless the consignee 
or his agent segregates the articles pursuant to subdivision 
(bl hereof. 

lb) Every segregation of artlclos ,mode.pursuant to 
this headnote shall be accomplished by the consignee or his 
agent at the risk and expense of tho consignee within 30 
d8ys (unless tho Socretary authorizes In writing a longer 
time) after tho date of rorsonal delivery or molllng, by 
such employee as tho Secretary of the Treasury shol 1 desig
nate,· of written notice to the consignee that the articles 
are COlmllnglod and that the quantity or value of each class 
of articles cannot be readl ly ascertained by customs offi
cers. Every s.!.!d; %9regatlon shal I be occompl !shed under 
customs ~"porv~lon, and the compensation and expenses of 

'the super~~slng customs officers shall be reimbursed to the 
~ver,,.nent by the consignee under such regulations as the 
SG"cretary of the Treasury may prescribe. 

lcl The foregoing provisions of this headnote do not 
apply with respect to any part of e shipment If the con
signee or his agent furnishes, In such time and manner es 
11111y be prescribed by regulations of the Secretory of the 
Treasury, satisfactory proof --

(I) that such part IA) Is commerclelly negllglble, 
(Bl Is not capable of segregation without excessive cost, 
end \Cl wlll not be segregated prior to Its use In e 
manufacturing process or otherwise, and 

Ill) that the comnlngllng was not Intended to avoid 
the payment of lawful duties. 

lviy article with respect to which such proof Is furnished 
shall be considered for all customs purposes•as a part of 
the article, subject to the next lower rate of duty, with 
which It Is commingled. 

(d) lhe foregoing provisions of this headnote do not 
apply with respect to any shipment If the consignee or his 
agent she! I furnish, in such time and manner as may be 
prescribed by regulations of the Secretary of the Treasury, 
satisfactory proof --

(I) that the value of the commingled articles Is 
less than the aggregate value would be If the shipment 
were segregated; 

(Ill that the shipment Is not capable of segrega
tion without excessive cost and wl 11 not be segregated 
prior to Its use In a manufacturing process or otherwise; 
and 

I 11 I l that the conml ng 11 ng was not Intended to 
avoid the payment of lawful duties. 

lviy merchandise with respect to which such proof Is fur
nished shall be considered for all.customs purposes to be 
dutloblo et the rate appllcable to the material present In 
greater quantity than any other material. 

(el The provisions of this headnote shall apply only 
In cases where the schedules do not expressly provide a · 
particular tariff treatment for convnlngled articles. 
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8. Abbrevlatlons. ln the schedules the folloWina 1)'11-
bols and abbreviations ere used with the meaninas respec-
tl vely indicated below: · 

$ 
t 
\ 
• 
ad val. 
bu. 
cu. 
do&. 
ft. 
gal. 
in. 
lb. 
o&. 
sq. 
wt. 
yd. 
pcs. 
pn. 
Un. 
l .R.C, 

dollars 
cents 
percent 
plus 
ad valare11 
bushel 
cubic · 
doien 

·feet. 
1allon 

· inches 
pounds 
ounces 
square 

. weight 
yard 
pieces 
pain 
linear 
:1ntem•~-l!-ev9ft\!I! __ ~-

9, Dell nltlons. For the purposes of the schedules, 
unless the context otherwise requires -- · 

(el the tenn "entered" means entered, or. withdrawn 
from warehouse, for consuqitlon In the custans territory of 
the lkllted States; 

<bl the tenn "entered for oonsurnptlon" does not In
clude withdrawals from warehouse for consumption; 

(cl the tenn "withdrawn for oons~tlon" means with
drawn from warehouse tor consumption end does not Include 
articles entered for consumption; 

ldl the tenn "rate of duty" Includes e free rate of. 
duty; rotes of duty proclaimed by the President shel I 11$ 
referred to as "proclaimed" rates of duty; rates of duty 
enacted by the Congress shat I be referred to as "statutory" 
rates of duty; and the rates of duty In column nurnbered 2 
at the ti me the schedu I es become effect Ive sha 11 be referred 
to as "original statutory• rates·of duty; 

(el the term •ton" means 2,240 pounds, and the term 
"short ton" means 2,000 pounds; . 

<fl_ the terms "of", "wholly of", "almost wholly of"~ 
"In pert of" end "cont el nl ng", when used between the lie-· 
scrlptlon of an article end· e material (e.g., "furniture of 
wood", "woven fabrics, wholly of cotton", etc.I, have the
followlng meanings: 

(fl "of" means that the article fs wholly or ·in 
chief value of the named material; 

( 11 I 11whol ly of" moans that the ertlcle ls, except 
for negllglble or Insignificant quantities of some other 
material or materials, composed completely of the named 
mater I el; 

(1111 "almost wholly of" means that the essential 
character of the article Is Imparted by the-named 
material, notwithstanding the fact that significant 
quantities of sane other materiel or tnaterlels may be 
present; and · 

<lvl "In part of" or "containing" mean that tho 
article contains e significant quantity of.the n-d 
material. 

WI_ th regard to the epp 11 cat I on of the quent I tat Ive concepts 
specified In subparagraphs (Ill and <lvl above, It ls In
tended that the E!..!!!.i~ rule apply. 
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10 •. General Interpretative Rules. ·For the purposes of 
these schedules -- . 

(a) the general, schedule, part, and subpart head
notes, and the provisions describing the classes of Imported 
articles and specifying the rates of duty or other Import 
restrictions to be Imposed thereon are subject to the rules 
of Interpretation set forth herein and to such other rules 
of statutory Interpretation, not Inconsistent therewith, as 
have been or may be developed under admlnlstratlve'or 
judicial rulings; 

(bl the titles of the various schedules, parts, and 
subparts and the footnotes therein are Intended for con-
11enlence In reference only and have no legal or Interpreta
tive significance; 

(c) an Imported article which Is described In two or 
more provisions of the schedules Is classlf lable In the pro
vision which most speclfically describes It; but, In apply
ing this rule of Interpretation, the following considera
tions shal r govern: 

(I) a superior heading cannot be enlarged by In
ferior headings Indented under It but can be limited 
thereby; 

(ii) comparisons are to be made only between provi
sions of coordinate or equal status, I.e., between the 
primary or main superior headings of the schedules or be
tween coordinate Inferior headings which are subordinate 
to the same superlor•headlng; 

(d) If two or more tariff descriptions are equally 
eppllcable to an article, such article shall be subject to 
duty under the description tor which the original statutory 
rate Is highest, and, •should the highest original statutory 
rate be applicable to two or more of such descriptions, the 
artlcle shall be subject to duty under that one of such 
descriptions which first appears In the schedules; · 

(e) In the absence of special language or context 
which otherwise requires --

(I) a tariff classltlcatlon controlled by use (other 
than actual use) Is to be determined In accordance with 
the use In the United States at, or Immediately prior to, 
the date of Importation, of articles of that class or 
kind to which the Imported articles belong, and the con
trol I Ing use Is the chief use, I.e., the use which ex
ceeds a I I other uses <I f any) comb I ned; 

(Ii) a tariff classlflcatlon controlled by the 
actual use to which an Imported article Is put In the 
United States Is satisfied only If such use Is Intended 
pt the time of Importation, the article Is so used, and 
proof thereof Is furnished within 3 years after the date 
the article Is entered; 

(fl an artlcl'e Is In chief value of a material If such 
material exceeds In value each other single component mate
rial of tho article; 

(g) a headnote provision. which enumerates articles 
not lr>eluded In a schedule, part, or subpart Is not neces
sarl ly exhauitlve, and tho absence of a partlcular article 
from such headnote provision shall not be given wolght In 
determining the relative specificity of competing provisions 
which describe such article; 

(h) unless the context requires otherwise, a tariff 
description for an article covers such article, whether 
assembled or not as·sembled, and whether finished or not 
fl nl shed1 

(lj) a provision for "parts" of an article covers a 
product solely .or chlefly used as a part of such artlclo, 
but does not prevail over a specific provision for such 
part. 

II. Issuance of Rules and Regulations. The Secretary of· 
the Treasury Is hereby authorized to Issue rules and regu
lations governing the admission of articles under the pro
visions of the schedules. The allowance of an Importer's 
claim for classltlcatlon, under any of the provisions of 
the schedules which provide for total or partial relief 

·from duty or other Import restrictions on the basis of facts 
which are not determinable from an examination of the arti
cle Itself In Its ·condition as Imported, Is dependent upon 
his complying with any rules or regulations which may be 
Issued pursuant to this headnote. 

12. The Secretary of the Treasury Is authorized to pre
scribe methods of analyzing, testing, sampling, weighing, 
gauging, measuring, ar other methods of ascertalrwnent when
ever he fl nds that such methods are necessary to determine 
the physical, chemical, or other properties or characteris
tics of articles for purposes of any law administered by 
the Customs Service. 

General statistical headnotes:. 

1. Statistical Re ui:rements or I orted AJ"tioZee. 
Psreons making customs entl'j/ or 1Jithdrai.lal of·az-tto e I... 
ported into the customs territory of the Uniud Staue ellaU 
oompZets the entry or 1Jithdraz.ial forms, ae provided h•m" 
and in regulations issued pursuant to I.aw, to provid. fol' 
statietical purposes info1'f1flltion ae foll.ows: · 

< aJ the nunbe,. of the eus tome dis triot and of th• 
port where the articles are being entered for oons111ption 
or LJaPehouae, as shCIJn in Statistical Annez A of thu• 
schedules; 

(b) the name of the Otll'rier or the ..,ans of trans
portation by which the articles weN tran11ported to tha 
first port of unloading in the United States; 

(a) the forei(lfl port of lading; 
(d) the United States port of 11111.ading; 
(e) the dats of ~ortation; 
(fJ the country of ori9in cf th" articl4s ezpN8Hd 

in temis of the desi9nation therefor in Statistical Annez B 
of these schedules; . 

(9) a dascription of the <11'ticl4s in sufficient 
detail to penrrit tha classifi.co.tion thereof Ufldep the 
proper statistical reporting nunber in thes" scheduZ.s; 

(h) the statistical reporting nY!lber Wnd..r which th• 
articZ.s are clasoifi.abla; 

( ij) fJr<>SS Wci9h t in pounds for th'1 arltaUB COV.Nd 
by eaol1 reporting nunber 1Jhea importsd in wssels Cl' 
airoraft; 

(k) the not quantity in the unite sp'1oified h'1rein 
fol' the 01.aaaificat~on involved; 

(ZJ tho U.S. dolta.. value in aooordan"" with th• 
d.Jfinition in Section 403 or 402a of the Tariff Act of JOO, 
as amend.id, for all merohandist1 including that JN• of ob.CW 

. or dutiab/.8 at s1>ecifio rates; and 
(m) suah other infomution with Nspec~ to th" '

ported artiolas as is provided for euBLllieN in thee• 
schedules. 
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8. · Statiotiool Amwtationo. (a) 7'te statistical qnnota
tions to tho Tariff Schedutc., of the 11'1ited States aonsist 
of--· 

(iJ the 2-digit statistioal suffims, 
(ii) tl1e indicat6d wiits of qua11tity, 
(iii) tha statistical headnoteo a11d anne.,.,s, and 
(i1•) the italicised article d?ocription11 •. 

(b) Tho legal tozt of tha Tariff Scheduleo of ths 
1Mited St-0te11 consists of tl1e rcmai'.ning tezt ao ""'"' spaaifi.
oally idsntifi.nd in hca<blota 10(a) <>f tl111 geneml hea<biotes 
and ruZ.,s of interi1Ntation. 

(c) 7'110 <1tatistical annotations aN subordinata to ths 
provisions of the lagal. tezt and cannot cl1a11go their scope. · 

8. Statiatical Roporting Nlllllber. (a) General Rul6: 
E:rc<Jpt as provided in paragraph (I.>) of thio hca<bioto, and in 
the absence of specifi.c instructions to the contm"I( else
whe,..., the statistical reporting nuriber for a11 articl6 oon
sia te of the 7-digi t nt4'1~Cr fomred by ootriiining the 6-digi t 
item n\lllber i.ri.th the aprropriatc 2-digit" statistical suffi:I!. 
Thw, the statistical mporting nwrber for lill6 monkeys 
<Ltiabl6 under item 100.95 is "100.95?.Q". 

(b) Whoreoor in the tariff schedules an article ie 
o?aeeifiable under a provision which dsrivoe its mte of 
ti4ty from a difforcnt provision, the. statiotioal mporting 
nuribor is, in the absence of specific instructions to the 
oontnu,, elsewhere, the 7-digit nlllllber for the basio pro
vision follooed by the item nlllllber of the provision from 
which the mte is darill6d. Thus, the statistical reporting 
nuriber of mi.zed apple and grape Juices, not containing oveJ' 
1.0 percent of ethyl al.oohol by vol11!16, is "166.6500-165.40". 

4. Abbroviations. (a} The folll:Ning sy"'1ole and abb:revi
ations aJ'O u:Jed i.n. th the 1110anings :raepeotioo ly indicated 
be lo.I: 

e. ton 
c. • 
CIJt.'" 
mg. 
H. 
bd. ft· 
H. bd. ft• 
-me. 
cord 
squam 

short to11 
ono hundred 
100 lbs. 
milligram 
1,000 
boaJ'd feet 
l,000 board feet 

·mtiicuri.e 
128 cubic feet 
ariount to oowJ' 100 

square feet of 
sUJ'face 

sup. ft· supel'ficial foot 
oa. ounces avoirdupois 
fl. oa. fluid ounce 
oa. tl'O!/ troy ounce 
pf. gal. proof gallon 

(b) An "X" appeari11g i11 the ootwrn for units of 
q11tZ11ti ty meane that no qua11ti ty (other tha11 gross IJeightJ 
is to be reported. 

(o) Whennver ti.Jo separate unite of qU11ntity Q1'6 eha.i11 
for the same articls, th<i "11" folz,,,.,ing one of such 
uni ts meane that the valUB of the a:rticls is to be m
ported with that qw:rntity. 
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mB'l'ORICAL NOJ'Eli 
, Notes p. l 

Oenertl 
Headnote1 

Aioondllents and Modlfleatlons 

M!>YJll!i§ 

0.. .... te--Luauaae "Bxcept as provlded in headnote 6 of 
S(iiUl) achedule 7, part 2, •~•rt B," added; lanpap 
' "except tllat all articlot". deleted and lanpa19 

"eacept that •II auch articlea" inserted ln 
lieu th-f. Pub. L. 19~805, Secs. I(•). (c), 
llcrt. 101 1966, 80 Stat. 1521, 1522, effective 

· date Jan. l, 1967. · 
Lllnpaae "bcept as pn1vided in headnote 4 of 

achedula 7, part 7, aubpart A," added. PW. L. 
19-106, a.ea.· 2(11), (c), Nov. 10, 1966, 80 Stat. 

·153', effecthe date March 11, 1967. 

PllOVISillllS 

Gen Hdnte--Headnotea J(d), (•), and (0 redaalpated as 
S(d), (•), . headnote•· J(e)"~ (f} ~ 111\d (a). reopectlwely ~ 
(f) end .<1> md new headnote J(d) added. Pub. L. If 2U, 

.!eca. 401(a). 403, Oct. 21, 1965, 79 Stat. 
1021, 1022; entered into force Oct. ZZ, IMS, 
by Praa. Pnic. 3612, Oct. ZI, 1'65, J CPR, 
1965 Supp., p. 61. 

Gen lldnte·-Lanauaa• "and contalnan ·of us11al t)'JMI ordl-
6(b)(i) narlly aold at ntall with thelr .contents," . 

added. P..,, L. 19·2'1, Secs. 2(a), 4, 
Oct • 7, 1965, 711 Stat. tsJ, 1134, affect he 
date Dec. 7, 11165. 
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SCHEDULE 4. - CHEMICALS AND RELATED PRODUCTS 

Schedule 4 headnotes: 

!. This schedule does not include --
Cil any of the mineral Products provided for in 

schedule 5; 
rtil metbl-bearing ores and other metaf-beadng 

materla Is, provld~d for Jn part I of schedule 6; 
or 

11111 metals provided for in part 2 of schedule 6. 

2, (al The term 11~C>Ounds", a~ used In this schedule, 
means substanc~s occurring natural ty or produced arli f lcf.:il ly 

the reaction of two or more .ingr.e·dients, each co1npound 
Cll consisting of tl'ro··...or--·more elements, 

fill. having ~ts own characte'risttc properties 
diffe°rcnt from those of Its elernen·ts end from those of 
other compoLJnds, and 

lliiJ always con~isting of the ~arne.etements united 
In the same proportions by woight with the same Internal 
arrangement. 

The prCsencc of impurities which occu1- naturallY or as an.tn
cldent to production does not in itself affect the classlfi-. 
cat Ion of a product as a conpounq, 

fb) The term 11 co-npound5", as used if'.l thls schedule, 
Includes a solution of a single compoun_d tn water, and, In 
determining .the amount of duty on any such cctnpound subject 
to duty In this schedule at a specif le rate; an allOwance ·In 
weight or volume.)' as the case may be, shal I be .made for the 
water Jn excess of any .water of crystal t izat ion which m.!ly 
hi!lve ~een in the com?ound. 

~. la) The term "a!L~11 , as used i'n this sched\Jle, 
ml!ans substances consisting of two or more Jnsred"ients (i",e., 
elements or cc.11pounds), whether occurri~g,a's Such in nature, 
or whether arl ifici,)l ly f.Jr'Oduced Ci,e •• tirou;;ht about by 
mechMiCi'll, phys I cal, or ~hemicdl m~ans), which do not ,be~r " 
fixed rat lo .fo one ;;not her ond \•,hlch. ho·.'1evcr thorou.;hly 
commlngled, rct.'lin their· indivldu21I chcr.iical properties ond 
arc not ch(:mici11y united, The fact that the ingredients of 
a p- o(Juct arc inc . .>ip<iblc of sepDrat ion or hav·e been c~.1ili-igled 
ln definite proporlions docs not In Itself affect the Classl
flcatlon of ~uc.h prcduct as a mixfurc. 

tbl Th:::- tcn.1 "r:"li:>'.turcs", ·~s Us-:-d In this sched"Ule, In
clude-$ 5olutlon:.o, cxc~p-t-~;-f~tlons dcrlncr.l as co1);>ourds in 
headnote 2lbl of this sc:hcd.ule. 
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Page 231 

4 - 2 - A, B 
415. 05 - 416. 45 

Stat. Units 
of 

Quantity 

Rates of tuty 
Item Suf

fix 

415. 05 
415 .10 
415 .15 
415. 20 

415. 25 
415. 27 
415 .30 
415 .35 
415 .40 
415 .45 
415 .so 

416 .05 
416 .10 
416.15 
416 ,20 
416. 25 
416.30 
41 5 

00 
00 
00 
00 

00 
00 
00 
00 
00 
00 
00 

Articles 

PART 2. - CHEMICAL ELEMENTS, INORGANIC 
AND ORGANIC COMPOUNDS, AND 
MIXTURES 

Part 2 headnotes: 

I. This part covers chemicals, except those 
provided for elsewhere in this schedule and those 
specially provided tor In any of the other sched
ules. 

2. For the purpose of this part, Inorganic 
compounds (Including salts) are compounds not 
containing carbon, except carbides and such 
carbon-conta In Ing compounds as Inorganic cyan l des 
and cyanates, metal I le carbonates, and oxides of 
carbon which are Inorganic In nature. 

3. For the purpose of this part, organic com
pounds are compounds cont a I nl ng carbon except such 
carbon-containing compounds as carbides, Inorganic 
cyanides and cyanates, metal I ic carbonates, and 
oxides of carbon. 

Subpart A. - Chemical Elements 

Chemi~al elements in any. physical form~ 
Bromine .•....•....•.•.......•..••••.••..•.•..••••.. 
Cesiwn, potassium, and sodium .......... , .......•.•. 
Carbon ....................... · •. ·••·•.••··.·.·•·•·· 
Chlorine .......................................... . 
Iodine: 

Crude ..............•...•.•...•...... , .. , ... , .. 
Resub limed ...•.•....••...•••.••...••••....•.. , 

Lithium .•••...•••••.•••.•••••••.••••....•.•.•.•.•.. 
Phosphorus ••..•.•..•.•...•••.•.••••••.•.•.•.••..... 
Rubidium ....•..•..•.•.•.•••.•.••.••.•..••.•....•••• 
Sulfur ....•........•......•.........•.....• • ...... · 
Other ••..•••.•..•.•• ·.····•··· .. ·•·•·••········"·· 

Subpart B. - Inorganic Acids 

Subpart B headnote: 

I. Th J s subpart covers monobas i c, di basic, and 
polybaslc inorganic acids. Salts and anhydrides 
of these acids are provided for In subpart C of 
this part. 

Inorganic acids: 
Arsenic ......................... , ..... , ... , .. , .... . 
Boric .... , ...•.•. , ... , ..•......•.....•.•........... 
Hydrochloric~ ••.•.•... , •.•.....•..•.•.••.•..•.••... 
Hydrofluoric .•.•....•.••.•....••.•••••.•...•..•..•. 
Nitric .............. , ...........•....... , .•. , ..... . 
Phosphoric ..•••..•....•••.•....•••..••• , ••• , .•..... 
Sulfuric .....................•..................•.. 

Other •••••...•..••...• •···•···•···················· 

Lb .... .. 
Lb ..... . 
Lb .... .. 
Lb .... .. 

Lb .... .. 
Lb ..... , 
Lb ..... . 
Lb .... .. 
Lb .... .. 
Ton .•••• 
Lb ...... 

20 suifamic acid................................. Lb. 
40 Other. . . . . . . .. .. . . . . . . . . . .. . . . . . . .. . . .. . . . . . . . Lb. 

9¢ per lb. 
15% ad val. 
4% ad val. 
9% ad val. 

Free 
9¢ per lb. 
22% ad val. 
3.5¢ per lb. 
9% ad val, 
Free 
9% ad val. 

2.7¢ per lb. 
0.4¢ per lb. 
Free 
Free 

lb. 

1 2 

10¢ per lb. 
25% ad val. 
20% ad val. 
25% ad val. 

Free 
10¢ per lb. 
25% ad val. 
8¢ per lb. 
25% ad val. 
Free 
25% ad val. 

3¢ per lb. 
1¢ per lb. 
Free 
Free 
Free 
2¢ per lb. 
Free 
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4 - 2 - c 
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Stat. Units 
of 

Quantity 

Rates of IUty 
Item Suf

fix 

417. IO 
417 .12 
417 .14 
417 .16 
417 .18 

417 .so 
417. 52 

417. 54 

417.60 
417. 62 
417. 64 

417. 70 
417. 72 
417. 74 
417. 76 
417. 78 
417. 80 

00 
00 
00 
00 
00 

00 
00 

00 

00 
00 
00 

00 
00 
00 
00 
00 
00 

Articles 

Subpart C. - Inorganic Chemical Compounds 

Subpart C headnote: 

I. This subpart does not Include any organic com
pounds. For the purposes of this subpart, inorganic 
compounds conta In i ng on I y one kl nd of cat I on are 
classifiable according to the cation constituent as 
Ind I cated in the a I phabet I c~ I ii sting set forth In 
this subpart; and inorganic compounds containing two 
or more different kinds of cations are classifiable 
accord 1 ng to the cation constituent thereof first 
named In the alphabetical I lsting In this subpart. 
Inorganic compounds, having no cations or none of 
the cation constituents of which are named In this 
subpart, are covered by the provision for other 
Inorganic compounds (item 423.00). 

Aluminum compounds: 
Ammonium sulfate (ammonia alum) ........•........... 
Hydroxide and oxide (alumina) 1/ ..•...•............ 
Potassium sulfate (potash alum) .......•..•.....•.. ., 
Sulfate ......•.....•.•. ; ...•..•.......••............ 
Other ....•.....•.•.•..•........•.•.•...•......•. ,,. 

Anunoni tun compounds: 
Anunonia, aqua ••....•••....•... ,,, •.•....•••.••....• 
Ammonia, liquid anhydroUs .••...• , •..•..••.••••.••.. 
Carbonate and bicarbonate ....... , ... , ...•.......... 
Chloride ....... . 

Antimony compounds: 
Oxide •.•..•• ,., .....•.•••• ,., ... , .••...... , .••..... 
Sulfide ......•••.....•.•.....•.................•... 

Other., .....•. , ..... ,., ..... , ................. ,, .. . 

Arsenic compounds: 
Sulfide ........................................... . 

. Trioxide (arsenious acid) , ........................ . 
Other ...•.•.••••...••.•.••..••.••....•.••...••••..• 

Barium compowtds: 
Chloride .....................................•..... 
Dioxide ..•........ , .. , ••.. , ....... , ... , •.. , .. , ... ,. 
Hydroxide •.....•.....•.......••.. , ................ . 
Nitrate .... , ..... , ............... , ... ,., .......... . 
Oxide .•.•..........• , ....•........•................ 
Other ............................................. . 

y The duties on aluminwn oxide (alumina) imported 
for use in producing aluminum are temporarily sus
pended. See Appendix to Tari ff Schedules. 

Lb •••••• 
Lb •••••• 
Lb •••••• 
Lb •••••. 
Lb •••••• 

Lb ..... . 
Lb ..... . 

Lb •••••• 

Lb ..•••• 
Lb •••••. 
Lb •••••• 

Lb .•••.• 
Lb .•••.• 
Lb •.•••. 
Lb ...... 
Lb •••••• 
Lb •••••• 

0.27¢ per lb. 
0.22¢ per lb. 
0.5¢ per lb. 
0.09fper lb. 
7 .5% ad val. 

l 

0.5¢ per lb. 
0.4¢ per lb. + 

11% ad val. 
0.4¢ per lb. + 

18% ad val. 

Free 
Free 
9% ad val. 

1. 44¢ per lb. 
4.3¢ per lb. 
1.1¢ per lb. 
0.9¢ per lb. 
1.8¢ per lb. 
9% ad val. 

2 

0.75¢ per lb. 
0.5¢ per lb. 
0.75¢ per lb. 
0.375¢ per lb. 
25% ad val. 

2¢ per lb. 
1¢ per lb. + 

25% ad val. 
1¢ per lb. + 

25% ad val. 

Free 
Free 
25% ad val. 

2¢ per lb. 
6¢ per lb. 
1.25¢ per lb. 
2¢ per lb. 
2.5¢ per lb. 
25% ad val. 
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4 - 2 - c 
417. 90 - 419.22 

Stat. Units 
of 

Quantity 

Rates of 1'1ty 
Item Suf- Articles 

fix 1 2 

Ile ry 11 i_ lUll compounds : 
417. 90 00 Oxide or carbonate ................... , .. Lb .... , 9% a<l val. 25% ad val. 
417,92 00 Other ................................. . Lb.. . . . 9% ad val. 25% ad val. 

418.00 Ull Bismuth compounds .................................... . Lh.. . . . 2S~o ad val. 35% ad val. 

A-13 
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Page 234 

4 - 2 - c 
419. 24 - 420. 40 

Stat 
Item SU1'

f1ic 

ii.PPENDIX A 

TARIFF SCHEDULES OF THE UNITED STATES ANNOTATED (1968) 

SCHEDULE 4. - CHEMICALS AND RELATED PRODUCTS 
Part 2. - Chemical Elements, Inorganic and Organic Compounds, and Mixtures 

Articles 
Units 

Of 
Quantity 

Ratee or ru~ 

l 2 
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SCHEDULE 4. - CHEMICALS AND RELATED PRODUCTS Page 235 

Part 2. - Chemical Elements, Inorganic and Organic Compounds, and Mixtures 4-2-C 
420. 50 - 421. 86 

Rates ot nit,. 
It.,.. 
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Page 236 SCHEDULE 4. - CHEMICALS AND RELATED PRODUCTS 
Part 2. - Chemical Elements, Inorganic and Organic Compounds, and Mixtures 
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A-17 

Notes p. l 
Schedule 4, 

Part 2 

l~:1t r' of dut:', c rrcct i vc with respect to articles entered on and after January l --
TSUS Prior 
item rate 

415. us 
415 .10 
415.15 
415. 20 
415.27 y 

415. 30 
415. 35 
415. 40 
415. so 
416. OS 

416.10 y 
416.30 y 

417. 12 
417 .14 
417.16 
417 .18 
417. 20 

417. 54 

417. 64 
417. 70 
417. 72 
417. 74 
417. 76 

10¢ per lb. 
17% ad val. 
5% ad va 1. 
10.5% ad val. 
10¢ per lb. 

25% ad val. 
4¢ per lb. 
JO. 5% ad val. 
10.5% ad val. 
3j per lb. 

0.25¢ per lb. 
0.6¢ per lb. 
0.1¢ per lb. 
8.5% ad val. 
8.5% ad val. 

20~0 a<l val. 

10.5'\ aJ va 1. 
1. 6j per lb. 
4. s, per lb. 
1. zs, pc r lb. 
lj per I b. 

I 9b8 

9¢ per lb. 
15% a<l val. 
4% ad val. 
9% ad val. 
9¢ per lb. 

22% ad val. 
3.5¢ per lb. 
9% ad val. 
9'• ad val. 
2. 7j per lb. 

per lb. 
lb. 

o.22j per lb. 
O.Sj per lb. 
0.09j per lb. 
7.5~6 ad val. 
7.5% ad val. 

~~. aJ 
l.·1<1¢ 
4. 3¢ 
J.l; 
() . ~lit 

per lb. + 
ad val. 

val. 
per lb. 

per lb. 
per lb. 
per lb. 

l9b9 

8; per lb. 
13. 5'~ ad val. 
3'~ a<l val. 
s·. au val. 
8j per lb. 

20•. ad val. 
3¢ per lb. 
8% ad val. 
8"> ad val. 
2.4¢ per lb. 

0.4j lb. 
o. 8; lb. 

0. 2¢ per lb. 
0.4¢ per lb. 
0.08¢ per lb. 
6.S~ii ad val. 
6.5% atl val. 

16% 

8% a<l val. 
1. 28¢ per lb. 
3.Sj per lb. 
1 ¢ per lb. 
O. 8¢ per lb. 

ij Sc:e footnote 1 at the t•nJ of this list of Staged Rates. 

1970 

7¢ per lb. 
J l. 5°6 ad val. 
2% a<l val. 
7% a<l val. 
7j per lb. 

17% ad val. 
2. 8¢ per lb. 
7% ad val. 
7% ad val. 
2.1¢ per lb. 

0.3j per lb. 
O. Sj per lb. 

o.17¢ per lb. 
o.4¢ per lb. 
0.07¢ per lb. 
5. 5% ad val. 
S.5% ad val. 

s. 5% 
0 .3j 
Q.3¢ per lb. + 

8.5% ad val. 
o.4¢ per lb. + 

14% ad val. 

7% ad val. 
1.11 per lb. 
3.3j per lb. 
0.8Sj per lb. 
Q, 71 per lb, 

1971 

6¢ per lb. 
10~6 ad val. 
g ad val. 
6•. ad val. 
6¢ per lb. 

15% ad val. 
2.41 per lb. 
6% ad val. 
6% ad val. 
l.8j per lb. 

0.2¢ per lb. 
0. Sj per lb. 

0.15¢ per lb. 
0.3¢ per lb. 
0.06¢ per lb. 
5% ad vaL 
5% ad val. 

6% ad val. 
0.95¢ per lb. 
2. 8¢ per lb. 
0. 75¢ per lb. 
0.6¢ per lb. 

1972 

Sj per lb. 
8.5% ad val. 
Free 
s~o ad val. 
Sj per lb. 

12 .5% ad val. 
2¢ per lb. 
S1li ad val. 
5% ad val. 
l.Sj per lb. 

0.2j per lb. 
0.5¢ per lb. 

0.12¢ P"r lb. 
0.3¢ per lb. 
0.05¢ per lb. 
4% ad val. 
4% ad val. 

1i a va . 
0.3¢ per lb. 
0. 25¢ per lb. + 

6% ad val. 
0.4¢ per lb. + 

10% ad val. 

5% ad val. 
0.8¢ per lb. 
2.4¢ per lb. 
0.6¢ per lb. 
0.5¢ per lb. 



"~j:)Sp. 2 
~edule 4, 

Part 2 

All'PE1'<DIX A 

STAGED RATES AND HISTORICAL NOTES 

Staged Rates 

Modifications of column l rates of duty by Pres. Proc. 3822 (Kennedy Round), Dec. 16, 1967, 32 F.R. 19002 (con.): 

Rate of duty, effective with respect to articles entered on and after January 1 --
TSUS Prior 
item rate 

1968 1969 1970 1971 1972 

417. 78 2¢ per' lb. 1.8¢ per lb. 1.6¢ per lb. 1.4¢ per lb. 1.2¢ per lb. 1¢ per lb. 
417. 80 10% ad val. 9% ad val. 8% ad val. 7% ad val. 6% ad val. 5% ad val. 
417 .90 10% ad val. 9% ad val. 8% ad val. 7% ad val. 6% ad val. 5% ad val. 
417. 92 10.5% ad val. 9% ad val. 8% ad val. 7% ad val. 6% ad val. 5% ad val. 
418.00 28% ad val. 25% ad val. 22% ad val. 19 .5% ad val. 16 .5% ad val. 14% ad val. 
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Staged Rates 

A-19 

Notes p. 3 
Schedule 4, 

Part 2 

Modifications of column l rates of duty by Pres. Proc. '.:N·~:l,.(Kennedy Round), D<!c. I l.>1 1%7, 32 P.R. /900:). (con.): 

Rate of duty, effective with respect to articles entered on and after January l --
TSUS Prior 
item rate 

}968 1969 1970 1971 1972 

Y See footnote 1 ~t the end of this list of Staged Rates. 

282·084 0 . 87 • 23 



Notes p. 4 
Schedule 4, 

Part 2 

APPENDIX A 

TARIFF SCHEDULES OF THE UNITED STATES ANNOTATED (1968) 

STAGED RATES AND HISTORICAL NOTES 

Staged Rates 

Modifications of column rates of duty by Pres. Proc. 3822 (Kennedy Round), Dec. 16, 1967, 32 F.R. 19002 (con.).: 

Rate of duty, effective with respect to articles entered on and after January 1 --



Notes p. 8 
Schedule 4, 

Part 2 

APPENDIX A 
TARU'F SCHEDULES OF THE UNITED STA'l'ES AJ:WOTA'r'Efl (!S68) 

STAGED RATES AND HISTORICAI. NOTES 

!!!"s•d Rates_ 

Modifications of column l rates of duty by Pres. Proc.S~.l:l,(Kennedy Round), tee. 1~1 1q'?, 32 F.«.l<Too:;). (con.): 

A -21 

~~-~~~----~~~~--~~~ 

Rate of duty, effective with respect to articles entered on and after January 

1/ In accordance with general note 3(f) to Schedule XX (Geneva - 1967) J the rates of duty for this item. in the colunn~s headed 
1970, 1971, 1972 will become effective unless the European Economic Community and th~ United :Cingdom do not proceed with ceTtain 
reductions provided for in their respective schedules annexed to th5 Geneva (1967) Protocol to the GATT. if these two partidponts 
do not so proceed

1 
the President shall so proclaim, and the rate of duty in the column headed 1969 will continue in effect unless 

or until the President proclaims that they have agreed so to proceed. See related footnote 1 to Kennedy Round Staged Rates at the 
end of schedule 4, par'ts 3, 4, 5

1 
7, 8, 9, and 13; schedule S, paTt l; schedule 6, part 2; and schedule 7, parts 2 1 9, 12, and 13, 

~ 

416.45--
00--Disa. (trcmsferred to 416.4520 & 40) ....... Jan. 1, 
20--Esta:b. (t"t'CD'lsferred from 416.4500pti....... do 
40--Esta:b. do do 

417.12-See Othel' A11•m&ne11ts and Modifioatiorw 
(item 907, 15) · 

00--Aiwm:M impo?'ted for use in prodttciY!f! 
ai..mnum tempoi;ari ly tranafel'red to 
907.1500 .. , .............................. Sept.1, 1964 



Stat. 
Item Suf

fix 

Ar'l n·rrnx A 

TARIFF SCHEDULJ<~S OF THE UNITED STATES ANNOTATED ( 1968) 

SCHEDUI.E 4. - CHFMICALS AND RELATED PRODUCTS 
Part 9. - Dyeing and Tanning Products, PJgrnents and Plgmcnt-Llke 

Materials; Inks, Painte, and Related Products 

Articlea 

PART 9. - DYEING AND TANNING PRODUCTS; 
PIGMENTS AND PIGMENT-LIKE 
MATERIALS; INKS, PAINTS, AND 
RELATED PRODUCTS 

Part 9 headnote: 

I. Any product described in th Is p;:irt and a I so 
In part I of this schedule Is cL3sslflable under said 
part I, except varnishes, lnk5, and artl-;ts' ~ stu
dents', and ch I t d ren 's pigments or paints. 

Unite 
of 

Qullntity l 

Ila tes of Dity 

Page 259 

4 - 9 - A 
470. 05 - 470. 57 

2 
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Al-'PENDIX A 

TARIFF' SCHEDULES OF THE UNITED STATES ANNOTATED (1968} 

SCHEDULE 4. - CHEMICALS AND RELATED PRODUCTS 

4 - 9 - A, B 
470. 60 - 472. 50 

Part 9. ·• Dyeing and Tanning Products; Pigments and Pigment-Like 
Materials; Inks, Paints, and Related Products 

472.02 00 
472 .04 00 
472 .06 00 

472.10 00 
472 .12 00 
472.14 00 

Subpart B. - Pigments and Pigment-Like 
Materials 

Subpart B headnote: 

!~ The tenn "pigments"g as used in this subpart 11 

means. products consisting of" fine sol id particles or 
powder~ fn dry form, In pulp, or ground in or mlxed 
with oi ! 9 water, or other vehicle, commonly known as 
pigments and suitable for use In Imparting color 
(Including black and white) to paints, inks, rubber, 
plastics~ I !noteum, and other products, 

Barium carbonate: 
Natural (witherite): 

Crude .................. , .................... . 
Ground ...................................... . 

Precipitated ...................................... . 

Barium sulfate: 
Natural (barytes) : 

Crude .............................. , •........ 
Ground ...................................... . 

Precipitated (blanc fixe) ........ , ............ , .. . 

Lb .... .. 
Lb .... .. 
Lb ..... . 

Ton ....• 
Ton •••.• 
Lb ...... 

Free 
11% ad val. 
1. 08¢ per lb. 

$2. 29 per ton 
$5. 85 per ton 
0. 55t per lb. 

Free 
30% ad val. 
1.s, per lb. 

$4 per ton 

A-23 

$7 .SO per ton 
l.25f per lb. 
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'l'ARlFF SCHEDULES OF 'l'HE lJNITED STATES ANNOTATED (i96B) 

STAGED RATES AND HlSTORICAL NOTES 

Staged Rates 

Modifications of colwnn l rates of duty by Pres. Proc. :'Jjl.:!).(Kennedy Round), Oe.11:. tl. 1 1q67, 32 F.R.1900).., 

Notes Po l 
Schedule 4. 

Part S . 

Rate of duty, effective with respect to articles entered on and aft.er January l --



Notes p. 2 
Schedule 4, 

Part 9 

PROVlSlON 

APPENDIX A 
TARIFF SCHEDULES OF '1'l!F; UNITED STA'fES ANNOTATEJJ (!968) 

STAGED HATES AND ffiSTORICi\L NOTES 

Other. Amendments 

!iubpt B··l.®IU•B• H!Jhtoi:'ly used to impart color" deleted and 
hdrtte l 111111uagi "commonly known as pigments and suitable 

for uso 1n imparting color" inse1·ted in lieu thereof. 
Pub. L. 89-241, Secs. 2.(a), 26, Oct. 7, 1965, 79 
Stat. PU, 939, effective date Dec. 7, 1965. 

A-25 
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Stat. 
Item Suf

fix 

APPENDIX A 

TARIFF SCHEDULES OF THE UNITED STATES ANNOTATED (1968) 

SCHEDULE 4. - CHEMICALS AND RELATED PRODUCTS 
Part 11. - Fertilizers and Fertilizer Materials 

Page 269 

4-11--
480. 05 - 480. 80 

Units 
of 

Quantity 

Rates of L\lty 
Articles 

PART 11. - FERTILIZERS AND 
FERTILIZER MATERIALS 

Part ! 1 headnote: 

i. The articles described i:i this part are 
classifiable hereunder whether or not obtained, 
derived, or manufactured in whole or in part from 
any product described in part i of th 1 s schedule. 

1 2 
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TARIFF SCHEDULES OF THE UNITED STATES ANNOTATED (1968) 

STAGED RA'l'ES AND IDSTORICAL NOTES 

480. 70--
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903. 20 - 903. 21 

Str\t.. 
Item auf

fix 
Articles 

Subpart B. - Temporary Provisions Amending 
Ute Tariff Schedules 

Subpdrt B headno hJ s: 

I. Any artlcle duscribed in the provisions of 
this subpart, If enterod during the period specified 
In the I dst column, I 5 subject to du1 y at the rate 
set forth herein In I leu of the rate provided therefor 
In schedules I to 8, Inclusive. 

Subpart 8 stati.a ti.cat headnotes: 

1. For the purposes of atati.ati.cat reporting of 
any item for rJliich a unit of quantity (i.nctudi.ng XI 
appears in this subpart no additional reporting 
number lfrom schedules 1-?) is to be furnished. 

Unltn Rates of Duty 
of 1------,..-------i Effective Period 

Quantity 
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APPENDIX B 

Value of U.S. imports for consumption, by TSUS 
items included in the individual summaries 
of this volume, total and from the J prin
cipal suppliers, 1966. 
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APPENDIX B B-3 

Value of U.S. imports for consumption, by TSUS items included in the individual summaries of 
this volume, total and from the 3 principal suppliers, 1966 

(In thousands of dollars. The dollar value of imports shown is defined generally as the market value in 
the foreign country and therefore excludes U.S. import duties, freight. and transportation -insurance) 

All countries First supplier Second supplier Third supplier 

Summary title: 
and page; 

TSUS(A) i tern 
Amount 

in 
1966 

: Per
: cent 
:change 

from 
: 1 6 

Bromine, potassium bromide, and 
415.05 2 1/ 
420.02 6 +ii21 
420.82 1 -81 

Country 

sodium bromide 
Canada 
Israel 
W. Germany 

Cesium, potassium, sodium, and rubidium (p. 7) 
415.10 3/47 +204 Argentina 
415.40 ?.,'/ 1./ : U.K. 

Value Country 

(p. 3) 
2 
4 France 
l 

25 U.K. 
y 

Acetylene black and other ~lernental carbon (.p.11) 
1,081 415.15 1,185 +8 : Canada 

Chlorine (p. 15) 
415.20 4,167 +74 Canada 

Iodine Cr. n> 
415.25 5,934 +140 Chile 
415.27 3 +l Japan 

Lithium and lithium compounds (p. 27) 
415.30 1/ 
419.10 9 =98 : U.K. 

Phosphorus (p. 29) 
415.35 249 -15 Japan 

SiJlfur (p. 33) 
415.45 33,525 : +23 : Mexico 

Chemical elements not elsevhere enumerated 
415.50 706 : -45 : Canada 

Boric acid (p. 45) 
416.10 15 : +844 France 

Hydrochloric acid (p. 49) 
416.15 952 : 

Hydrofluoric acid (p. 55) 
416.20 31 : 

Nitric acid (p. 59) 
416.25 y 

Phosphoric acid (p. 63) 
416.30 ]/ 
480.1020 934 

Sulfuric acid 
416.35 

(p. 69) 
766 

+16 Canada 

+121 Canada 

+29 Canada 

-100 
l.!./ Canada· 

+15 Canada 

See footnotes at end of table. 

E. Germany 

4,011 Venezuela 

3,676 Japan 
3 

4 Switzerland: 

197 Canada 

21,117 Canada 

(p. 39) 
307 W. Germany 

15 W. Germany 

947 W. Germany 

31 

934 

765 W. Germany 

Value Country Value 

1 w. Germany Y. 

22 

55 W. Germany 

95 Mexico 

2,245 Hong Kong 

4 Ireland 

26 Hong Kong 

12,084 Bahamas 

231 India 

y 

5 Mexico 

£/ 

49 

61 

13 

293 

86. 



APPENDIX B 

w81iifi.·of U.S. imports for consumption, by TSUS items included in the individual summaries of 
this volume, total and from the 3 principal suppliers, 1966--Continued 

(In·thousands of dollars. The dollar value of imports shown is defined generally as the market value in 
the foreign country and therefore excluues U.S. import-.duties, freight, and transportation insurance) 

All countries First supplier Second supplier Third supplier 

Summary title: 
and page; 

TSUS(A) item 
Amount 

in 
1966 

: Per
.: c·ent 
:change 
:·from 
: 1 6 

Country 

Inorganic acids not elsewhere enumerated (p. 73) 
416.45 1,083 : +l : Japan 

Aluminum oxide and hydroxide (p.77) 
417 .12 5/3,301 : -~/+3'1 . Canada 
907.15 ~27,383 1~+102 : Surinam 

Aluminum sulfate (p. 81J 
417.16 425 +27 : Canada 

Value 

638 

934 
10,177 

Country 

W. Germany 

Surinam 
Jamaica 

373 : W. Germany : 

Aluminum ammonium sulfate, aluminum potassium sulfate, sodium aluminate, 
not elsewhere enumerated (p. 85) 

417.10 4 -61 U.K. 
417.14 7 -3 W. Germany 
420. 68 79 -10 W. Germany 
417 .18 879 +15 Canada 

Ammonia, 
417.20 
417.22 
480.6540 

aqua and l.iquid anhydrous (p. 89) 
-100 
-100 : 

15,271 +61 : Trinidad 

Ammonium carbonate and bicarbonate (p. 97) 
41 7. 2~ 269 : +40 W. Germany 

Ammonium chloride (p. 101) 
417 .26 331 : +42 U.K. 

Ammonium nitrate (p. 1Q5) 
417 .30 29 : +110 Canada 
480.6510 8,123 : -14 Canada 

Ammonium perchlorate (p. 113) 
417.32 - : l/ 

Ammonium phosphate (p. 115) 
417. 34 11 +185 Netherlands: 
48o.8010 13,756 +11 Canada 

Ammonium silicofluoride (p. 121) 
41 7. 36 23 +403 : W. Germany 

Ammonium sulfate (p. 125) 
417. 38 55 : 
480;6530 5,247 : 

+558 : Japan 
-10 : Canada 

3 
3 

43 
604 

9,212 

W. Germany 
U.K. 
U.K. 
w. Germany 

Colombia 

179 Norway 

177 Japan 

29 
8,046 Norway 

11 Canada 
13,634 Japan 

23 

54 
5,128 

Netherlands: 
W. Germany : 

Ammonium· compounds not elsewhere enumeraLed (p.133) 
417. 44 5·62 : +70 : Netherlands: 193 

Antimony 
417.50 
417.52 
417.54 

compounds (p. 137) 
3,998 +122 

1 1/ 
134 - -31:! 

See footnotes at end of ~able. 

U.K. 
Sweden 
U.K. 

1,946 
1 

131 

Belgium 

Belgium 

W. Germany 

Value Country 

132 U.K. 

914 
5,029 

Jamaica 
Japan 

46 : U.K. 

and aluminum compounds 

1 
2 Japan 

35 Netherlands: 
122 Italy 

2,417 Canada 

?./ 

42 Netherlands: 

81 :_Canada 

46 Neth. Antil: 

122 

1 
61 

157 

U.K. 
Trinidad 

W. Germany 

1,322 France 
- I 

3 

Value 

129 

482 

3,59lt 

3 

l 
l 

90 

2,199 

37 

45 

30 

y 
57 

83. 



APPENDIX B B-5 

Value of U.S. imports for consumption, by TSUS items included in the individual summaries of 
this volume, total and from the 3 principal suppliers, 1966--Continued 

(In thousands of dollars. The dollar value of imports shown is defined generally as the m'll'ket value in 
the foreign country and therefore excludes U.S. import duties, freight, and transportation insurance) 

All countries First supplier Second supplier Third supplier 

Summary title: 
and page; 

TSUS(A) item 
Amount 

in 
1966 

: Per
: cent 
:change 

from 
: 1 6 

Arsenic 
. 416.05 

lq.7 .60 
417.62 
417.64 

compounds (p. 143) 
.S 1 1/ 

:-40 
+16 

5 
1,477 

7 

Barium chloride (p. 149) 

+294 

Country 

U.K. 
Belgium 
Mexico 
U.K. 

417. 70 128 +60 France 

Barium dioxide (p. 153) 
417. 72 1/ 

Barium hydroxide (p. 155) 
417.74 2 +111 W. Germany 

Barii:m. nitrate (p. 159) 
417 .76 170 

Barium oxide (p. 163) 
417.78 3 : 

Barium carbonate 
472.02 

(p. 165) 
100 

472.04 
472.06 

Barium sulfate 
472.10 
472.12 
472.14 

8 
74 

(!'. 171) 

5,764 
2 

304 

+103 W. Germany 

1./ 

-11 
+345 

+39 

+4 
-77 
+68 

Japan 

U.K. 
U.K. 
W. Germany 

Canada 
W. Germany 
W. Germany 

Value 

1 
5 

945 
7 

Country 

France 

94 Italy 

2 

116 U.S.S.R. 

3 

100 
8 

64 

1,541 
1 

162 

Belgium 

Mexico 
Canada 
France 

Inorganic barium compounds, not elsewhere enumerated fp. 179) 
417.80 249 : +51 : Japan 226 : Canada 

Beryllium compounds (p. 183) 
417.90 : 2/ : -24 
417 .92 - 17 : +68 

Japan 
France 

Bismuth compounds and mixtures (p. 185) 
418. 00 21 : -16 : W. Germany 
423.80 - : 1/ 

1/ No imports in 1965. 
2/ Less than $500. 

g/ 
17 

15 Italy - : 

Value Country 
·: 

331 Sweden 

13 Belgium 

36 Italy 

·: 

9 U.K .. 

Peru l,5CU 
l 

108 Netherlands: 

16 Switzerland: 

4 France 

J/ A study of reported imports established that the published data are.incorrect; see text. 
Ti/ Not separately classified in 1965. 
"ii Published data have been adjusted by staff of Tariff Commissionl ·see text. 

Source: Compiled from official statistics of the U.S. Department of Commerce. 

Value 

201 

11 

8 

1 

17 

5 

2 





APPENDIX C 

Value of U.S. imports for consur.iption, by TSUS 
items included in the individual summaries 
or this volume, total and from the 3 prin
cipal suppliers, 1967. 

C-1 





APPENDIX C C-3 

Value of U.S. imports for conswnntion, by TSUS items included in the individual summaries of 
this volume, total and from the 3 principal suppliers, 1967 

(In thousands of dollars. The dollar value of imports shown is defined generally as the market value in 
the foreign country and therefore excludes U.S. import duties, freight, and transportation insurance) 

Summary title: 
and page; 

TSUS( A) i tern 

All countries t'irst supplier Second supplier Third supplier 

: Per-
Amount : c<>nt 

in :change 
l<J67 : from 

Country Value Country v .. 1ue Country Value 

-----"-1~;·~6:__.,:_~~~~~-'---~~~~..:._~~~~~--=-~~~~-'-~~~~~-'-~~~~~ 

Brond11e,. pnl.tH1t>ium hrt,midc, H.nd Bodi um lJr\)ffii(le (p. 3) 
415.05 -.100 
420.02 13 +35 : ~'ranee 

., Jlelgium 
420.H:: 1 -'.;!) : IHrucl l 

Cesium, potasHjum, sudll1m, rd rub.idi um (p. ·n 
415.10 :~8 : .2.. -19 : ll.K. 24 Ca11nd11 LI• W. Germany 
1115.110 11 : +1384 : Cuna<ln ,, 

Acetylene black and other elemental carbon ( ]>. U) 
415.15 987 : -17 : Cannc.111 869 E. Germany l.1.2 :;w i tzP.rlruid: 4 

Chlorine (p. 15) 
415.20 3,594 -1'~ C11nn<lu 3,413 Mexico 82 Vene~ueJa ·r5 

Iodine (p. ~::1) 
415 .25 3,177 -46 Chile 1,834 Japan l , 3.13 Canada 29 
415.27 12 +333 Japnn 12 

Lithium and inorganic lithium compounds (p. 27) 
415.30 1 2/ U.K. 

< 
1 

419.10 6: --30 : Switzerland: 2 U.K. 1 Canada 1 

Phosphorus (p. 29) 
415.35 304 +22 Japan 261 Canada 33 W. Germany 8 

Sulfur (p. 33) 
415.45 47,612 : +42 : Mexico 29,221 Canada 18,371 W. Germany 12 

Chemical elements not elsewhere enumerated (p. 39) 
415.50 486 : -31 : Israel 155 w. Germany 125. Canada 76 

Boric acid (p. 45) 
416.10 5 : -67 France 5 

Hydrochloric acid (p. 49) 
416.15 810 : -15 Canada 789 w. Germany 15 Mexico 6 

Hydrofluoric acid (p. 55) 
416.20 101 +224 Canada 101 

Nitric acid (p. 59) 
416.25 1 : +175 w. Germany 1 

Phosphoric acid (p. 63) 
416.30 3/ 
480.7020 2,177 +133 Canada 2,177 

Sulfuric acid (p. 69) 
416. 35 1,254 +64 Canada 1,254 Sweden 

See footnotes at end of table. 



APPENDIX C 

. Value of U.S. imports for consumption, by TSUS items included in the individual summaries of 
, ........ " this volume, total and from the 3 principal suppliers, 1967--Continued 

(In thousands of dollars. The dollar value of imports shown is defined generally as the market value in 
the foreign country and therefore exclud:s U.S. import· duties, freight, an~ transportation insurance) 

All countries First supplier Second supplier Third supplier 

Summary title: 
and page; 

TSUS(A) item 
Amount 

in 
1967 

: Per
: cent 
:change 
: from 
i 1 66 

Country Value Country 

Inorganic acids not elsewhere enumerated (p. 73) 
416.4520 573 ~ Japan 554 w. Germany 
416.4540 1,130 : : Canada 897 w. Germany 

Aluminum oxide and hydroxide (p. 77) 
417.12 1,899 :'i.J -42 : France 826 Canada 
907.15 50,173 :2} +83 : Surinam 20,378 Australia 

Aluminum sulfate (p. Al) 
417.16 428 : +l : Canada 379 : W. Germany : 

Aluminum ammonium ~?1-fate,' .aluminum potassium sulfate, sodium aluminate, 
compounds not elsewhere enumerated (p. 85) 

417 .10 11 +167 : U.K. 
417.14 3 -54 W. Germany 
420.68 104 +31 W. Germany 
417.18 613 -30 Canada 

Ammonia, aqua and 
417.20 

liquid anhydrous (p. 89) 
7 2/ France 

417.22 2; 
480.6540 19,126 : +25 Trinidad 

Ammonium carbonate and bicarbonate (p. 97) 
417. 24 : 201 : -25 : W. Germany 

Ammonium chloride (p. 101) 
417.26 307 : -7 U.K. 

Ammonium nitrate (p. 105) 
417 .30 4 -86 Canada 

'480.6510 9,121 : +12 Canada 

Ammonium perchlorate (p. 113) 
417,32 : - i y 

Ammonium phosphate (p. 115) 
417. 34 7 -41 Netherlands: 
480.8olO 17,720 : +29 Canada 

Ammonium silicofluoride (p. 121) 
417.36 3 : -88 : W. Germany 

Armnonium sulfate (p. 125) 
417,38 12 
480.6530 5,908 : 

-78 U.K. 
+13 Canada 

11 
2 

82 
427 

7 

13,256 

140 

160 

3 
8,647 

7 
17,595 

3 

: 

Japan 
u.s.s.R. 
Italy 

W. Germany 

Canada 

Norway 

Japan 

Japan 
N. Antilles: 

N. Antilles: 

9 Netherlands: 
5,676 Netherlands: 

Ammonium compounds not elsewhere enumerated.(p. 133) 
417.44 . 478 : -15 : Belgium : 113 W. Germany 

See footnotes at end of table. 

Value Country 

16 France 
135 France 

689 W. Germany 
15,479 Jamaica 

41 : U.K. 

and aluminum 

1 
18 : Netherlands: 

146. : W. Germany : 

3,903 N. Antilles: 

38 Netherlands: 

·69 Canada 

1 
474 

125 

3 
_149 W. Germany 

107 Netherlands: 

Value 

3 
73 

131 
7,278 

3 

3 
35 

1,842 

10 

46 

60 

88 



APPENDIX. C 
C-5 

Value of U.S. imports for consumption, by TSUS. items included. in the individual sumnaries ot 
this volume~ total and from the 3 principal suppliers, 1967--Continued 

(In thousands of dollars. The dollar value of imports s.hown iii defined. generaliy as ·the market value in. 
the foreign country and therefore excludes U.S. import duties, treigllt, and.tr£nsportation insurance) 

All countries First slipplier . .; . ._. S~cond supplie~ .; . . . Thir4 ~upplier . 

Summary. title: : Per-
and page; Miount : cent . : 

TSUS(A) item in :change Country 
1967. : from 

: l 66 

Antimony compounds (p. 137) 
417.50 3,762 -6 U.K. 
417 .52 3 +316 : France 
417 •. 54 35 -74 : U.K. 

Arsenic compounds (p.· 143) 
416.05 1 ~ .: Belgium 
417.60 35 + 47 : Belgium 
417.62 2,503 +69. Mexico 
417.64 23 +226 U.K. 

Barium chloride (p. 149) 
417.70 120 : -6 France 

Barium di.oxide (p. 153) 
417.72 - : g/ 

Barium hydroxide (p. 155) 
417.74 -100 

Barium nitrate (p. 159) 
417.76 : 153 -10 W. Germany 

Barium oxide (p. 163) 
417.78 

Barium carbonate 
472.02 

(p. 165) 
53 : 

3 
54 

472.04 
472.06 

Barium sulfate 
472.10 
472.12 
472.14 

(p. 171) 
4,655 

4 
282 

-100 

-47 
-62 
-27 

-19 
+103 

-1 

U.K. 
U.K. 
W. Germany 

Canada. 
France 
W. Germany 

.•.. 

: 

.. 

Value Country.: 

1,633 : Belgium 
2 : Japan .... 

28 .. w. Ge~ 

·1 l· Canada 
35 -l,017 Bweden· 
18 W. Germany 

107 Belgium · 

..;, ... 

91 u.s.s.R. · 

53 
3 

44 

1,141 
2 

138 

Belgium. 

Mexico 
Canada 
France 

Inorganic barium compounds, not elsewhere enumerated .{p. 179) 
411.ao 73 : -10 Japan · 53 : Canada 

Beryllium compounds (p. 183) 
· 417.90 :' 2 : +412: Japan 

417. 92 !/ -98 : France 

Bismuth compo\Dlds and mixtures (p. 185) 
418.00 25 +16 W. Germany : 
423.ao l : g/ . Japan 

l/ Lesa than $500. 

2 

.9 : ·France 
l ·: 

: 

.. 

. 
: 

·• ... 
·1 

Value. . . Country . 
·'. 

1,461 France 
1 
7 .. 

y 
I 

616 .France 
5 :·' ~ 

7 1. Italy 

·= ... . : 

:I 

40 E. Germazi7. 

·- : 
-.·: 
8 I U.K.·. 

1 ... 

1,055 ·: Peru· > · 1 · 

2 : . -· :· 
· 117 1 Netherlands : 

,• 

.. 
6 U.K. - : -. 

y No imports in 1966. . . . . 
3/ A st~dy of reported imports established that the published data are incorrect; see teXt. 
'Tj_/ Not separately classified prior to 1967. · · . . · 
'if Published data ·for 1966 adjusted by staff of Tariff Commission; see text·. 

Source: Compiled from official statistics of the U.S. Department ot Commerce. 
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466 

3 

15 

2 
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12 
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