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POREWORD

In an address delivered in Boston on May 18, 1917, Frank W.
Tausslg, distinguished filrst chalrman of the Tariff Commisslon, de-
lineated the responsibllity of the newly established Commission to
operate as a source of objectlve, factual Information on tariffs -and
trade. He stated that the Commission was already praparing a catalog
of tarliff informaﬁion~~

designed to have on hand, in compact and simple
form, all available data on the growth, develop-
ment and locatlon of Industries affected by the
tarlff, on the extent of domestle production,

on the extent of lmports, on the conditions of .
compatition between domestlc and forelgn produsts.

The first such report was issued in 1920, Subsequently three series
of summaries of tariff information on commodltles wers published--in
1921, 1929, and 1948-50. The current series, entitled Summaries of
‘Trade and Tarlff Informatlon, presents the information in terms of the
tariff dtems provided for in the elght tariff schedules of the Tarlff
‘Schedules of the United States (TSUS), which on Avgust 3L, 1963, re-
placed the 16 schedules of the Tariff Act of 1930,

Through its professional staff of commodlty speclalists, econo-
mists, lawysrs, statlsticlans, and aceountants, the Commission follows
the movement of thousands of articles in international commodity trade,
-and during the years of its exlstence, has buily up a resexvoir of
knowledge and understanding, not only with respect to imports but also
regarding products and their uses; techniques of manufacturing and
processing, commerclal practices, and markets. Accordingly, the Com-
-mission believes that, when completed, the current series of summaries
will be the most comprehensive publicabtion of its kind and will present
benchmark information that will serve many interests. Thls project,
although encyelopedic, attempts to conform with Chairman Taussig's
admonition to be "exhaustive in inquiry, and at the same time brief
and discriminating in statement." ,

This series is being published in 62 volumes of summaries, each
volume to be issued as soon as completed. Although the order of pub-
llcation 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. forelgn trade in
the commodities included. '
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INTRODUCTION

This volume is one of & series of 1l volumes of summaries of trade
and tariff information on metals and metal products. It covers some |
of the nonferrous metal-bearing materials provided for in part 1 of
schedule 6 of the Tariff Schedules of the United States (TSUS), all of
the products provided for in subpart 2D (aluminum), and some of the
nonferrous metal products provided for in subparts 2J and K of that
gchedule. This volume is identified by the number 6:1;;/ It contains
information on 18 nonferrous metals classified under 59 TSUS items
listed on p. v of this volume. Volumes 6:2 and 6:3 cover the other
nonferrous metal-bearing materials and nonferrous metal products pro=~
vided for in parts 1 and 2 of schedule 6. Together, the three volumes
embrace almost all of the nonferrous metals--in metal-bearing ores and
other metal-bearing materials, in waste and scrap, and in unwrought
and wrought forms (both unalloyed andvalloyed)——as these terms are de-
fined in the TSUS. Nonferrous metals in more advanced manufactured
articles, not necessarily identified by the principal component metal,
are classifiable in parts 3 to 6 of schedule 6 and in some parts of
schedule T. :

A Tew metallic elements and all chemlcal compounds are classified
in schedule 4. These include.the alkali metals cesium, potassium, and
sodium (item 415,10), lithium (item 415.30), and rubidium (item 415..40)
--metals that are highly reactive chemically and valuable for the pre-
paration of chemical compounds and uses other than as strucbural ma-
terials. A few other metallic elements and isotopes (except natural
thorium and uranium) which are usefully radioactive are also classi-
fied in schedule 4 (in item 494,50). On the other hand, certain ele=
ments that exhibit metallic or nommetallic properties under certain
conditions (e.g., arsenic and boron, covered in this volume) are in-
cluded as base metals in schedule 6.

In 1967 the value of imports covered by volume 6:1 amounted to
$490 million-~-about 14 percent less.than the value of imports in 1966
($566 million) and slightly less than that in 1965 ($495 million).
Aluminum items (bauxite, aluminum waste and scrap, and unwrought and
wrought aluminum products) accounted for about 81 percent of the total
value of U.S. imports during the two years 1966 and 1967. During
these years, the value of imports of the principal other metals
covered by this volume, listed in order of magnitude, were chromium
(almost 6 percent of the total), cobalt (4 percent), mercury (a little
more than 2 percent), and bismuth, antimony, cadmium, tantalum, and
columbium (each 1 to 2 percent). These imports came from more than
30 countries, but the 4 principal sources--Canada, Jamaica, Surinem,
and Norway--supplied about two-thirds of the total value of imports
in 1966 and 1967.

L/ For this and other summary volumes, the number to the left of the
cglon designates the TSUS schedule involved and the number to the
flght of the colon indicates the sequence of the volume in the series
10r that schedule, as listed on p. ii in this volume for schedule 6.

Volumes Published heretofore are listed on the inside of the back
cover.

February 1968
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2 INTRODUCTION

With few exceptions, U.S. imports greatly exceeded exports of

. the products discussed in this volume; in 1966 the exceptions were

aluminum mill products, aluminum waste and scrap, magnesium metal,
and tantalum metal.

0f the metals covered by this volume, the United States is the
world's largest consumer of aluminum, antimony, beryllium, chromium,
cobalt, columbium, tantalum, mercury, cadmium, magnesium, bismuth,
and calcium. It is also the world’s largest producer of aluminum,
beryllium, columbium, . tantalum, cadmium, and magnesium metals. The
United States imports the bulk of its requirements for bauxite (alum-
inum ore),'beryllium ore, chrome ore, columbium ore, tantalum ore,

, cadmium~bearing flue dust or fume, and cobalt metal; to encourage im-
ports, these materials are entered free of duty. Although the duty
on bauxite is suspended until July 16, 1968, it is scheduled for com-
plete elimination by January 1, 1972, as a result of a concession
granted by the United States in the sixth round of trade negotlatlons
under the General Agreement on Tariffs and Trade (GATT). _

The aggregate value added in U.S., production of the metal prod-
ucts summarized in this volume is estimated at about $1.6 billion for
1966. The value~added concept eliminates duplication in the aggregate
value of shipments by domestic producers which results from the use
of products for some establishments as materilal inputs for others.

The value added in U.S. production of aluminum products, considered
alone, probably amounted to about $1.5 billion.

Appendix A to this volume reproduces pertlnent segments of the .
Tariff Schedules of the United States Annotated (TSUSA-1968) relating
to the items covered by this volume. It includes the general head-
notes to the TSUS, the headnotes to schedule 6, the headnotes to
parts 1 and 2 and the relevant subparts of part 2, and the individual
product deseriptionsy the interpretive headnotes clarify the relation-
ships between the varlous tariff items and define many of the terms
used in the descriptions. Appendix A also gives the rates of duty
applicable to the individual TSUS items including the staged annual
'rate modifications that resulted from concessions granted by the
United States in the sixth (Kennedy) round of trade negotiations under
the GATT. Notes in the appendix also document changes in the legal
téxt of the tariff schedules after these schedules went into effect
on August 31, 1963, including items affected by temporary legislation
as indlcated in the "Appendix to the Tariff Schedules," and in the '
statistical annotations of items, Appendix A reproduces all of part 1
of schedule 6, all of the subparts of part 2 of that schedule that
contain TSUS items treated in this volume, and a part of the appendix
to the tariff schedules. The shaded parts of headnotes and TSUS items
not covered by this volume are includéd so that their relationship to
the 1ltems covered may be seen. .

Tebruary 1968
6:1




TNTRODUCTTON | 3

Appendix B to this volume provides data on the value of the U.S.
imports in 1967 by TSUS items included in the individual swmmaries of.
this volume. Daba also show the percentage changes in imports from
1966 and the three principal countriés which supplied imports in 1967.
Official statistics on U,S. imports in 1967 were received early in
February 1968--too late for inclusion in the 1ndiv1dual sunmaries
completed mostly in December 196T.

Pebruary 1968
621
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ANTTMONY - 5

TSUS
Commod ity item
Antimony: ‘

OpE e e e ———————— 601.03
Needle or Lliquated-—-m-mmmomomommooe oo 603.10
Other antimony-bearing materials-------- 603.70 (pt.)
Metal, unwrought, and waste and scrap--------- 632,02
Alloys, UNWIOUght-m e mmm o 632.60, ~.62

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

U.8. trade position

U.S. consumption of antimony, the largest in the world, is almost
entirely supplied from imported material, mostly in the form of ores.
U.S. production of antimony metal, derived principally from imported
ores, is substantial, and since 1963 has been larger than imports of
such metal. Exports have been very small.

Description and uses

The most common antimony ore mineral is stibnite, a sulfide..
U.S., imports of ore include both sulfide ore, primarily from South
Africa and Bolivia, and oxide ore, mainly from Mexico; the ores are
used to meke antimony oxide and other antimony compounds (items 417.50
to 417.54), and metal. The antimony compounds are used for a variety
of products including flameproofing chemicals and compounds, ceramics
and glass, plastics, pigments, and rubber products, Antimony needle,
or liguated antimony, a product containing about TO percent antimony,
is obtained by melting (i.e., liquating) antimony sulfide ore; this
liquated product is used in the manufacture of pigments, rubber,
safety matches, percussion caps, and fireworks. .

Antimony metal is a lustrous white metal with a low melting
point; it is a poor conductor of heat and electricity, somewhat harder
than copper, and so brittle that it can be easily reduced to powder.
The metal, also called “"regulus," is used prineipally in making lead-
base alloys, to which it imparts hardness, rigidity, mechanical
strength, and corrosion resistance. The most importent of such alloys
1s antimonial lead (usually with 3 to 5 percent antimony content, by
velght), used chiefly in making grids (plates) for automcbile storage
batteries, Antimony metal is also alloyed with lead and tin for use
10 babbitt bearings, solders, foil, collapsible tubes, small arms
bullets, ang type metal.

-DecemE?E 1967




6 ANTIMONY

Alloys of antimony are provided for as follows: those containing
83 percent or more of antimony, in item 632.60; other alloys of
antimony, in item 632,62, Although an alloy for tariff purposes, the
naterial imported under item 632.60 has consisted of a refinery
product, ‘some of which was processed for the extraction of the anti-

mony and other constituents (mainly lead), and some of which was used

in the production of lead-base alloys. The products under item 632.62
include antimony alloyed with indium and with gallium, which are used
for making semiconductors.

The summary on inorganic compounds of antimony (items 417.50,
417,52, and 417.54) is included in volume L4:2, and that on antimonial
lead (item 624,03), in volume 6:2,

in this summery all quantities are expressed in terms of short
tons (2,000 pounds ).

U,S. tariff treatment

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

: s ¢ U.S. concessions granted
: : ¢ in l96hz67 trade confir—
: : . : ence (Kennedy Round
?igi e : Commodity : 5;%2r :First stage,:Final stage,
: : ¢ effective : effective
: H s Jan. 1, s Jan. 1,
: 3 : 1968 : 19712
sAntimony: : "3 H
601,03 § Or€-emmemcmcocoeme—n——— : Free : 1/ : l/
603.10 : Needle or liquated----- : 0.25¢ per: 0.2¢ per 3 0.l¢ per
: : s 1b. : 1b, s 1b, 2
603.70 : . Other antimony-bearing : 15% ad : 13% ad val.: 7.5% ad
, H materials. s val, : s val,
632,02 : Metal, unwrought, and : 2¢ per : 1.84 per : 1¢ per 1b.
. s waste ‘and scrap,” s 1b, s 1b, : :
- : " Alloys, unwrought: s : :
632.60 : Containing, by weight: 24 per : 1.84 per : 1¢ per 1b.
: 83 percent or more : 1b, < 1b, s
3 of antimony. e s 2
632.62 1 Other--ememma e ¢ 18% ad. : 16% ad val.: 9% ad val,
: ' : ¢ val, 2 e

1/ Duty-free status not affected by trade conference,

g/ The final rate for this item will become effective Jan. 1, 1970, A
in the 34 stage. '

Decem2§§ 1967




ANTTMONY | T

‘ The tabulation above shows, the column 1 rates of duty in effect
prior to January 1, 1968, and modifications therein as a result of
concessions granted by the United States in the sixth round of trade
negotiations under the General Agreement on Tariffs and Trade (GATT),
Only the first and final stages of the annual rate modifications are
ghowmn dbove.(see the TSUSA71968 for the intermediate staged rates).

The prior rates of duty on items 601,03, 603.10, 632.02, and
632.60 are those provided in the original Tariff Act of 1930; the
prior rate on item 603.70 had become effective January 1, 1948, and
that on item 632.62, on July 1, 1963, as a result of concessions made
by the United States in the GATT. All prior rates continued unchanged
under the TSUS from August 31, 1963, through December 31, 1967.
Before the effective date of the TSUS on August 31, 1963, alloys’
classifiable under item 632.62 were provided for. in paragraph 397 of
the Tariff Act of 1930, under other manufactures of metal, not ‘
specially provided for; under the TSUS, such alloys were established
as a separate item. .

As a result of further concessions granted by the United States
in the GATT concluded on June 30, 1967, the rates of duty are to be
reduced about 50 percent on all the aforementioned articles of anti-
mony except antimony ore, item 601.03; on item 60L.03, a concession
was not granted in the trade negotiations mentioned 'above. The 50-
percent reduction is to be put into effect in three annual stages for
item 603.10 and in five annual stages for all other affected items; -
in all cases, as indicated sbove, the first stage reduction is
effective January 1, 1968.

The duty on antimony waste and scrap (part of item 632.02) has
been suspended almost comtinuously from March 1942 by acts of
Congress; the latest act in the series (Public Law 90-U45) extended the
suspension to June 30, 1969. Antimony waste and scrap, however, has
not been a significant article of commerce.

The average ad valorem equivalents of the spécific rates of duty
in effect on December 31, 1967, based on dutiable imports during 1966,
were as follows: : o '

TSUS item Percent
603, 10 mmmmmmmmmm e e 0.8
632,02~ mmmsmmmm e e 5.4
632.60mmmm e m e e 6.8

Decenber 1967
ecem6?§ 9




8 ANTTMONY

U.8. consumption

Anmial U,S. consumption of primery antimony (that produced from
ores rather than from scrap) increased generally during 1959-66
(table 1). In 1966, consumption was about 17,800 short tons, 72 per-
cent .larger than in 1958; thus, the average annual rate of growth of
consumption during 1959-66 was about 7 percent, In most of the years
1958-66, less than 6 percent of the quantity consumed was obtained
from ores mined domestically. The bulk of the antimony consumed
consisted of antimony in metal or compounds produced in the United
States from imported antimony ores (table 2). A part of the antimony

,metal consumed was supplied by imports.

Of the total consumption of primary antimony in 1966, 37 percent
went into metal products and 63 percent went into nommetal products
A(table 3); during 1958-65 the antimony consumed in making metal prod-
ucts ranged from bl to 49 percent of the total. In 1966 most of the
primary antimony consumed in the metal products group was used in '
making antimonial lead, bearings, and type metal, and most of that
consumed in the nonmetal products group was used in meking flame-
proofing materials, ceramics and glass, and plastics. The quantity of
primary antimony consumed in making antimonial lead (used principally”
in storage battéries) constituted about two-thirds of the total for
metal products, and that consumed in meking flameproofing chemicals
and compounds, almost one-third of the total for nonmetal products.

In addition to the foregoing, large amounts of antimony are con-
sumed each year as a minor constituent of various alloys provided for
under TSUS items not covered by this summary. The bulk of such
alloys, consisting principally of antimonial lead, are produced from
secondary materials, mostly scrapped automobile batteries. During
196266, annual U.S, production of these alloys increased from 21,500
£0.26,100 tons (antimony content), most of which was consumed domes-
tically., '

Because of increased consumption in world markets, by l96h'the
“supply of antimony had become tight. As a consequence, prices of
entimony increased; for example, in the United States the quoted price
per pound of domestic antimony metal (99.5 percent pure, f.o.b, ’
Taredo, Tex,, in bulk lots) increased from 32.5 cents in January 196L
to 4 cents by June 23, 1964, at which level it remained to the end of
1966. To help relieve the domestic supply situation, the U.S. Govern-
ment was. authorized in October 1964 to sell 5,000 tons of antimony
from the national stockpile (Public Law 88-615) for domestic use,
‘Government sales of such antimony totaled 2,250 tons during 1964-65
and 61 tons during 1966, Partly because of the sales of Government
stocks and an increase in the supply of secondary antimony that had

December 1967
6:1




ANTIMONY 9

been stimulated by the increases in prices, the tight domestic supply
situation was eased beginning in éarly 1965 and continuing through-

out 1966,

U.S8. producers

Several small mines in Idaho, Nevada, and Alaska have been pro-
ducing antimony ore in recent years; their production, however, has .
been sporadic and very small. The National Iead Co. is the major
domestic producer of primary antimony metal--in its refinery in
Laredo, Tex.; this concern produces the metal at this plant from
sntimony ores (mostly low-grade) imported from Mexico, including some
from mines that are partly owned by the company. However, the company
sells only a small portion of its output of primary antimony; the bulk
of it is used for the production of antimonial lead by several subsid-
iary secondary smelters (i.e., smelters that process scrap, primarily)
situated in various parts of the country.  In addition, very small
quantities of ultrapure (99.999 percent) antimony metal are produced
as a byproduct by the Bunker Hill Co., at Kellogg, Idaho.

Other domestic producers of primary antimony metal are: the
Sunshine Mining Co., of Kellogg, Idaho, vhich produces a low-grade
impure entimony cathode as a byproduct from refining silver-lead-
bearing ores, and two other companies in Idaho, the Hecla Mining Co.
and the Antimony Gold Ores Co., which produce & similar byproduct
cathode but in much smaller quantities,

The sale of primary antimony metal is & minor source of income to
the National ILead Co., the major domestic producer of such metal.
This is a large, diversified firm, whose wholly or partly owned domes-
tic subsidiaries produce a large variety of paints, paint materials,
and chemicals, and also metal products (of lead, zinc, and other
nonferrous metals). Foreign affiliates of the company, some of which
produce like products, are dispersed smong many countries, including
Canada,, the United Kingdom, and others in Europe, South America, and
east Asia. The sale of antimony is likewise a minor source ‘of income
for the remaining domestic producers of primary antimony.

U.S. production

!

U.8. output of antimony from ores was small throughout 1958-66,
ranging from about 630 to 930 tons of antimony content (table l)w All
or most of the primary output each year has been in the form of
cathodes of impure antimony obtained as a byproduct of refining lead- .
silver ores; the remainder consisted of antimony ore. Annual U.S.
smelter output of antimony metal increased from about 2,800 tons in

December 1967
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10 ANTIMONY

1958, to 4,600 tons in 1961; during 1962-66 it fluctuated, ranging
from 4,200 to 4,600 tons. Virtually all of the smelter production of
antimony metal was obtained from imported antimony ores.

In 1964~66 the domestic supply of antimony was augmented some-
what by sales from the national stockpile, which had been accumulated
under various programs. On March 31, 1964, the Office of Emergency
Planning set the national stockpile objective for antimony (for con=-
ventional warfare) at 25,500 tons. On June 30, 1964, the quantity of
antimony held by the U.S. Government totaled 52,985 tons (in antimony
metal and ores), or nearly 27,500 tons more than the objective. On
October 2, 1964, the General Services Administration was authorized
under Public Law 88-615, to sell 5,000 tons of the antimony in
Government stocks-to help meet the domestic supply requirements. By
December 31, 1966, the GSA had sold about 2,300 tons, and Government
stocks of antimony totaled about 49,400 tons.

U.S. exports

U.S. exports of antimony in recent years have been small in
relation to production or imports (table 1). Total annmual exports of .
antimony in unwrought metal and alloys }/ varied sharply during
1958-66, ranging from 14 tons (valued at $18,000) in 1965 to 556 tons
(valued at $376,000) in 1964 (table 4). During 1958-66, the principal
markets for U.S. exports of antimony were Belgium~Iuxembourg, Japan,
France, and West Germany.

. U.S8. imports

. From 1958 to 1963, total annual U.S. imports of antimony, in
verious forms, more than doubled in both quantity (antimony content)
and value; during 1964-66 the quantity imported was smaller each year
than it had been in 1963, but the value of imports was larger in two
of the three years, reflecting & rise in unit value (table 5). The
increase in the unit values of imports of antimony ore and unalloyed

1/ The, data for 1958-64 cover both (a) unwrought metal and (b) ores
(with the antimony content estimated at 40 percent of the reported
quentities); a study of export documents disclosed, however, that
probably most exports reported as ores consisted of metal. The data
Tor 1965-66 cover only unwrought metal.

December 1967
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ANTIMONY . | 11

metal From 1960 to 1966 is shown in the following tabulation of annual
averages (in cents per pound of antimony content):

Unit value of--

Year " Antimony ore Antimony metal
1960~ mmm e e 9.4 22.9
1961 mm e 10.3 23,9
1962 mmmmm e e 12.6 ol h
1963 m o m i mmm e 13.7 26.0-
Y I - 15,4 38.9
1965 m e 20.8 39.9
1966 ~m = mm mm e 19.1 36.7

By 1966, the quantity of antimony contained in imports was about
15,500 tons, or 99 percent larger than that in 1958, and the foreign
value of imports was $7.0 million, or 171 percent larger than that in
1958, Annual duty-free imports of antimony entered for U.S. Govern-
ment use, which accounted for 23 péercent of the total quantity
imported in 1958, were nil or negligible in 1964-66,

The composition of the imports of antimony changed. substantially
during 1958-66 (table.5). Of the total guantity imported (antimony
content), the proportion made up of ores increased from U4l percent in
1958 to 80 percent in 1966, while that consisting of antimony metal
decreased from 55 to 18 percent. Similarly, the value of ores
imported increased from 25 percent of the total value of imports in
1958 to 68 percent in 1966, while that of metal imported decreased
from 73 percent of the total to 29 percent. Antimony needle and
alloys made up the small remainder of total imports. During l958=66,
minor quantities of antimony waste and scrap were imported, and
imports of antimony-bearing materials under item 603.70 were probably
nil.

The increase in the average unit values of imports, previously
noted, was reflected in increased U.S. price quotations for imported .
antimony. The quoted price (at New York) for imported high grade ore
(65 percent antimony content) increased from about $3.20 per short
ton unit (STU), i.e., 20 pounds of antimony content (the equivalent
of 16 cents per pound), at the beginning of 1958 to about $8.60 per
STU (or 43 cents per pound) at the beginning of 1965. During the
seme period, the quoted price (duty paid, New York, 5-ton lots) for
imported entimony metal (99.5 percent pure) rose from 26 cents to
about 54 cents, By the end of 1966, however, as a consequence of &
decrease in demand, the corresponding prices declined somevhat--the
price of the ore to about $5.60 per STU (or 28 cents per pound of

antimony content), and the price of the metal to about 42 cents per
bound, :

N
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The bulk of the guantity of antimony imported by the United
States throughout most of 1958-66 came from Mexico and the Republic
of South Africe, and most of the remainder came from Yugoslavis and
Bolivia (teble 6). South Africa, Bolivia, mainland China, and
perhaps the U.8.S.R., have the world's largest reserves of antimony
ore and are the world's leading suppliers of primary antimony.

'

g
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Table l.-~Primary antimonys: U.S. production, imports for consumption,
exports of domestic merchandise, and industrial consumption,

1958-66
(In short tons of antimony content)
z mSo@mMWMMI‘ z Tra- : Exm ixmmmﬁm1.
Year < Tifine s dmelter : ports 3/ : ports U/ s ;onsug;—l
¢ oubput ;/ s ‘output g/ 5 - g uion ,
1958mn=mmun ; 705 ;_ 2,833 ; 7,80k ; 58 : 10,384
1959 ==mum=ns 678 2,667 ¢+ 11,012 s 75 ¢ 12,147
1960 == =mmmm s 635 = 3,665 : 11,909 : 398 ¢ 12,615
1961 ~=mmm== g 689 ¢ L,558 ¢« 11,634 : - 36 5 10,97k
1962 = mm = : 631 : 4,h07 ¢ 13,334 : 39 ¢ 13,339
1963 mmammem ; 645 : L ,160 : 16,042 : 65 : 15,026
196l mmmmmmns 632 s L,b18 ¢ 14,005 556 ¢ Lk, 14T
1965 == mmmmm : 845 s h,216 ¢ 13,026 : 1k s 15,530
1966 ~m===== 927 = k,567 + 15,525 ¢ 29 « 17,848

°
°
o ° °
Do

1/ Almost entirely impure antimony metal (recovered in the form of
cathodes), a byproduct of processing U.S. silver-lead ores.

g/ Virtually all produced from imported antimony ores.

Q/ Principally antimony ore and metal, with much smaller amounts of
antimony alloys and needle antimony (details in table 5).

E/ Consisting of metal, mainly, and some ores in 1958-6lL, and of
metal entirely, in 1965- 66 (details in table b4).

YQ/ Antimony content of antimony ore (except that consumed in pro-
ducing antimony metal and antimony compounds), metal, compounds, and
residues (details in table 3). :

Source: Imports and exports compiled from official statistics of
the U.8. Department of Commerce; consumption, as compiled by the U.S.
Buresu of Mines from reports by industrial consumers other than
Primary smelters producing antimony metal and compounds.
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ANTIMONY
Table 2,--Primary antimony: U.S. industrial consumption,
by classes of material consumed, 1958-66
(In short tons of antimony content)

Year ; Ore 1/ : Metal 2/ ; Oxid¢ 2/ § g?é; z gﬁg;_ ; Total
1058cmmcammmmmnems 515 : 4,179 : 5,283 ¢ 88 : 319 :.10,38h
1959m mmmm e . 270 ¢ 5,420 5,08 ¢ 79 @ 430 @ 12,147
1960 mmm e s 226 5,802 ¢ 6,033 : 78 : 386 : 12,615
196Lammmmmmm e mm e 106 L,ook . 5,450 ¢ 69 : 355 : 10,97k

L - FR . 137 6,126 6,62 ¢ 68 : 366 : 13,339

1963 mmmmmm e . 266 : 7,02k : 7,73 : TL: 3% : 15,006

106k e e : 252 : 6,050 :  T,325: 73 : L7 o 1h,1h7

1965== == =m=m = mmm s bhoh: 6,92 : 7,847 : 8L: 206 : 15,530

N Y —— : bs0: 6,269 : 10,829: 8L: 219 : 17,848
: :

i/ Antimony ore consume
antimony metal and oxide.

for purposes other than the

2/ Produced mainly from imported antimony ore.

3/ Preliminary.

production of

Source; Compiled from official statistics of the U.S. Bureau of

Mines,

Note,—-Compéred with the respective totals shown sbove, much larger
guantities of antimony have been consumed each year as a constituent
of antimonial lead, the bulk of which had been recovered from scrap.

December 1967
61




ANTIMONY | 15

Table 3.--Primery antimony:. U.S. industrial consumption, by uses,
average 1958-62, annual 1963-66

(In short tons of antimony content)
: Average

Uee | 105860 . 1963 1 196k P 1965 ! 1966

Metal products: :
Armunition ' s i/ : l/ : 15
Antimonial lead 2/3/+ 3,175 : L,956 I,260 4,993 1 b, ke
Bearing metal and H ¢

bearings : T50 2 992 . 8ok 821
Cable covering : 153 s 0L : . Lo 68
Castings : TL s Lo 50 ¢ 76
Collapsible tubes ¢ ¢ 2

and foil 45 T2 53 Lo
Sheet and pipe : 190 8L : 99 : 10k
S01der = ~m == mrrs s e 122 188 149 ol
Type metal g/a~a-«-- 6Ll . 652 ¢ 513 6o
Other metal

36 : 15k

©6 ee¢ oe o 20 vao oo

731
164
63

Ly
107
155
o15

219
6,600

°2 oo ©06 ©D ve oy o0 ©g

eo

os

. 1170 : 1Y 199+ 167 o1l
B 330 s 7,800 1 6,150 & 7,007

LY

oo

Nonmetal products: :
~ Ammunition : 12 ¢ 15 s 17 16 27
Firevorks : 27 36 L7 . 46 50
Flameproofing : : .

chemicals and : 4 :
compounds 1,06k ¢ 1,601 : 1,626 1,971
Ceramics and glass-- 1,461 1,465 ¢ 1,649 1,853
Matches : 13 5 L : L/
1,101 : 1,009 1,173 : 855 832
: 1,077 2 1,352 1,289 : 1,469 2,22k
Rubber products : 203 3 597 ¢ hoo s b7 . 870
Other nommetal s : : .
1,503 : 1,656 i/ 1,695 =/ 1,506 :B/ 1,980
6,571 7,736 7,988 8,283 ¢, 11,245
11,801 ° 15,026 ¢ 1k,1h7 ¢ 15,530 ¢ 17,849

0o ce o0 €

ve

3,168
2,07
i/

6o ©9 co 6o

~ i; Figure for "ammunition" included with that for "other metal prod-
uets" to avoid disclosing data for individual companies.
2/ Imported antimonial lead consumed in this product is included in
the data for 1958-63, but not in those for 1964-E6.

3/, Antimony content of byproduct antimonial lead is excluded.
3/ Figure for "matches" included with that for "other nommetal pro-

~ duets” 4o avoig disclosing data for individual companies

Nﬁizurce: Compiled from official statistics of the U.S. Bureau of
Se.e
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Table U4.--Antimonys: U.S. exports of domestic merchandise, by princi-
pal markets, 1958-66

2 H s West ¢ H : H H
Year 3 VSPe” . France : Ger- : Japan s Belglum and ¢ ALL 3 qopoq
zuela Luxembourg other

2 H s many ¢ 3 S S

f Quantity (short tons)
1958~ - - 17 - 19:1/22: 58
1959==~2 2 -2 -3 -2 -:2/73: 75
1960~~~3 -3 3/ -3 79 258 61 : 398
1961---: 10z 1l 1 - 3 - g h/ 2k 36
1962-=m1 1k : 1: 1 - s -15/23: 39
1963 ===z ~s 3/ s L 3 37 ¢ 2h s 65
196 == 2 s oh6 s 15 5 111 3 Th s _/108 s 556 -
1965-=-: 1 5: 1: 3/ 3 - 8/ . 1k
1966-=~¢ L. Los 1. -2 -:8/ 203 29

E Value (1,000 dollars)
1958=m=: - 3 N E 8:1/16: 31
1959-=-3 1o S -5 -2/ b0 kL
1960~=-1 -2 13: 9/ ¢ 28 52 : 35 : 128
1961-=~¢ 6 : 23 b -2 -4/ 18 30
1962-m=: Tz . 1 53 -3 ~15/13: 26
1963~=~3 -: 9/ .« 3 3 b3 27 37 667
196~ 2. W8 22 125 ¢ T2 3 6/107 3 376
1965===2 1 s 5 s 1 : - g/ 11 : 18
1966==-2 5 s Lo 1 - 3 -2 8/ 1k : 2h

1/ Includes 22 tons, valued at 15 thousand dollars, to Korea.

2/ Includes 66 tons, valued at 37 thousand dollars, to India.

Less than one-half ton.

Includes 8 tons, valued at 7 thousand dollars, to Guatemala,
Includes 15 tons, valued at 5 thousand dollars, to United Kingdom.
Includes 60 tons, valued at 51 thousand dollars, to Pakistan.
Includes 2 tons, valued at 3 thousand dollars, to United Kingdom.
Includes 3 tons, valued at 5 thousand dollars, to South Vietnam

1l ton, valued at 2 thousand dollars, ‘to Brazil.

Less -than :$500.

Sources Compiled from official statistics of the U.S. Department 6f_
Commerce.

Note.--The 1958-64 data cover (a) metal, mainly, and (b) ores (with
‘antimony content estimated at 40 percent of the published quantities);
- export documents suggest, however, that probably most exports reported
as ores congisted of metal. The data for 1965-66 cover only metal.

%@&@'\l\

u

an

R
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ANTIMONY

by type, 1958 and 1961-66

U.8. imports for consumption,

2 E - H 2 Alloys 3
2  Ores 3 Needle 1/ s Metal 2/ : (items
Year s (dtem : (ditem 2 (item s 632.60 3 Total
: 601.03) 2 603.10) ¢ 632,02) & and
K : : s 632.62)
z Quantlty (short tons of antimony content’) 3/
1958 m e e :o3ker: b/ 95 heBe: 5/ + 7,80k
196Lmmmmmmm mm e : 6j713 : 9 ¢ uj912 s 5/ 112634
1962~ wm mmm s 8,602 : 12 s h,720 ¢ %/ 2 13,334
1963 mmmmmm e s 9,78l s 15 ¢ 5,7L7 ¢ 6/526 s 16,0k2
19Blkmm i e : 10,676 3 22y 2,911 i 396 3 14,005
1965 == mmmm ¢ 10,360 : 16 ¢ 2,456 ¢ 194k ¢ 13,026
1966 == mmm 12,460 Who: 2,767 s 254 s

Value (1,000 dollars)

15,025

1,871

.z/.

—————————————— 3 L/ 58 s 3 : 2,572
——————————————— : 6: 2,347: 5/ i 3,7he
------------- : 8: 2,300 : %/ 2 Lh76.
-------------- : 1L : 2,968 : 6/238 ¢ 5,893
------------- : ol s 2,263 218 : 5,796
-------------- 3 18 1,962 : kg = 6,440
e —— : Lo s 2,031 ¢ 150 ¢ 6,977

1/ Also called ”llquated antimony." The antimony content was esti-

mated at TO percent of the gross quantities reported.
2/ The date for 1958 and 1966 include small quantities of waste and

scrap. For 1958 and 1961~ 63, the figures include duty-free imports
for U.S. Government use as tabulated below (such 1mports were nil or
negligible in 1964-66):

e Short 1,000 Short 1,000
Year tons dollars Year tons dollars
1958=mmmmmn 1,750 765 1962=mmmmmm L87 208
1961~ mmmmem— 1,147 529 1963 == rmmmm 63k 358
3/ Bxcept for alloys (mainly of antimony), which are in gross
N quantities.
Includes 78 short tons, valued at L7 +thousand dollars, entered
X free for U.S. Government use.
)3 2/ Not available.
eé Estimated on the basis of data for Septembér~Decembers

Source: Compiled from official statistics of the U.S. Department of
Commerce, except as noted.
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Table 6.--Antimony: U.S. imports for consumption,
by principal sources, 1958 and 1962-66

o

1965 ° 1966

°

eo oo’

Source ° 1958 ° 1962 T 1963 T 196k
3 Quantity (short tons of antimony content) ;/
MeX1CO=mmmmmmmm s 1,702 ¢ 4,339 ¢ 4,337 ¢ L,290 ¢ Lk,052 ¢ k,250
Republic of S 2 : H H :

. South Africa-: 1,069 3 3,668 : L,010 : 3,951 : 3,387 3 k,006
Bolivigm=mmm==ws  T8L ¢ 847 ¢ 1,003 ¢ 2,393 ¢ 2,310 ¢ 3,489
Yugoslavig==—=-= s 1,b25 ¢ 1,193 3 2,569 2 1,595 : 1,hOk ¢ 1,301
United Kingdom-: 1,615 s 95k ¢ 1,482 490 2 482 L3l
Pery=-we=—me=- —— 95 ¢ sol 613 : 605 @ 392 : 287
Belgiummr==mmue s Th3 3 1,523 2 1,115 ¢ 302 ¢ 131 : 507
All other===w=== s 374 3 286 : 913 = 379 ¢ 868 : 1,161

Total-mmmw- s 7,80L & 13,334 2 16,0h2 ¢ 14,005 5 13,026 3 15,525
f Value (1,000 dollars)
MexicOmmemmmom- 2 hoo : 816 : 86L ¢ 860 : 828 : 971 -
Republic of 2 ) 3 2 3 2 3
South Africa-: © 243 ¢ 1,132 ¢ 1,369 ¢ 1,k5h ¢ 1,901 ¢ 2,001
Bolivigm==m==m== s 3 e 307 = 326 : 1,009 ¢ 1,290 : 1,576
Yugoslavig===-= s 608 : 582 ¢ 1,347 ¢ 1,27k : 1,135 5 1,024
Unlted.Klngdom-: 700 ¢ 486 776 399 : Lo3 305
PerUmmmmm : 26 : o221 ¢ 237 o 304 3 263 3 185
Belgium~===m=m- : 309 796 3 609 278 115 ¢ 391
A1l other==----: 123 136 365 218 505 52l
Totalew==amz 2,572 ¢ L, L767s 5,803 ¢ 5,796 ¢ 6,440 ¢ 6,977

°© o

.1/ The quantltles shown are the sums of the antimony content of
antlmony ore, needle (estlmated at TO percent of the gross quantities
reported), metal, and--beginning with 1963--the gross quantity of
antimony alloys. Data on imports of antimony alloys were not reported
separately for 1958-62. Imports of antimony alloys during 1958-62,
if any, probably were negligible,

Sources Compiled from official statistics of the U. 8.  Department
of Commerce, except as noted,
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BAUXTTE

Commodity

Bauxite

Note.—-~For the statutory description, see the Tariff Schedules of
the United States Annotated (TSUSA-1968). '

. U.S. trade position

The United States, the world's largest consumer of bauxite, is
dependent upon imports for approximately 85 percent of its total
annual consumption.

Description and uses

Bauxite is the ore from which virtually all the alumina (alumi-
num oxide) used in the production of aluminum is obtained. Bauxite
1s a generic term applied to a naturally occurring mixture of min-
erals which are rich in hydrated aluminum oxides. Commercial grade
bauxite ore contains approximately L5 to 60 percent aluminum oxide,
_ together with various lmpurities such as compounds of silicon, iron,

and titanium. ’ '

The physical characteristics of bauxite vary considerably with

~ its chemical composition. Bauxite is generally an amorphous, clay-

 like substance that ranges in color from reddish brown to an off .
 white, although green and blue varieties also occur. The fact that
~ bauxite is highly porous accounts for the significant differences

~ between the density of wet and dry. ore.

Bauxite deposits are formed by the weathering of sluminous rocks
over periods ranging from hundreds of thousands to hundreds of mil-
~ llons of years; consequently, the chief deposits are found in trop-
dcal or subtropical reglons where climatic conditions have intensi-
fled the weathering processes. Most of the large commercially devel-
~ oped deposits are found near the earth's surface and are mined by

_ open-pit methods, although higher cost shaft mining is frequently

employed in Europe and certain other areas.

; The great bulk of the bauxite consumed in the United States is
Chemically converted into alumina for subsequent use in the produc-
~ tlon of aluminum. About L tons of bauxite are required to produce
2 tons of alumina and 3 tons of alumina are required to produce 1 ton
~ of aluminum. Other important uses of bauxlte are in the manufacture
of synthetic abrasives, chemicals, and high-alumina refractories and
in gther applications such as in petroleum refining and in the purifi-
cation of water supplies. These manufactured articles as well as the
‘ A January 1968
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20 BAUXITE

intermediate. products--alumina and calcined bauxite, are included in
other summaries such as alumina (item L417.12) and aluminum compounds
(417.10 to L17.18, L26.08, and 490.32) in volume L:2; aluminum metal
except waste and scrap (items 618.0L to 618.06 and 618.L45) in 6:1;
aluminum mill products (items 618.15 to 618.48) in 6:1; abrasives
(items 519.2L1 and 519.37) in 5:1; calcined bauxite (item 521.17) in
5:2; and refractories (items 53L.11, -27, -31, and -39) in 5:3,

Although aluminum is the most abundant metallic element in the
earth's crust, no satisfactory substitute has been found for bauxite
as an ore for aluminum. The technology of producing alumina from

"domestic clays has been worked out, but costs: of such production are.
significantly higher than those of production from bauxite. Aluminum
producers have also conducted extenslve research on processes which
would bypass the production of alumina and produce aluminum dlrectly
from bauxite or other aluminum-bearing ores, At least one such proc-
ess has been developed, and continuous pllot-plant facilities were
operated tc determine whether this process would be economical if .
‘applied to large volume production. Recent reports, however, indi-
cate that problems encountered have caused an indefinite postponement
of the commercial adoption of this process.

‘ In this summary all gquantities are expressed in long tons
(2,240 pounds). _

U.S. tariff treatment

The column 1 (trade-agreement) rate of duty (see general head-
note 3 in the TSUSA-1968) applicable to imports of bauxite (item
60L.06) is shown below:

Rate of duty

Prior rate (before the concessions noted below)--50¢ per long ton.
Concessions granted by the United States in the
196-67 trade conference (Kemmedy Round):
First stage; effective Jan., 1, 1968-m=cmmmanam Li0¢ per long ton.
Fifth and final stage, effective Jan. 1, 1972- Free. :

The rate of 50 cents per long ton became effective January L, .
1948, as a result of a concession granted by the United States in the
General -Agreement on Tariffs and Trade (GATT). ~ This was the column 1
rate under the Tariff Schedules of the United States from August 31,
1963, through the end of 1967. As a result of a further concession )
granted by the United States in the sixth round of trade negotilations

Janvary 1968
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in under the GATT, the duty 1ls being eliminated in five annua .
1ds | ~ggge£ir5t stagé, a reduction to 4O cents per long ton, becim:t2§;:é
tal tive January 1, 1968 (see the TSUSA-1968 for ‘the intermediate Stagea
; ‘rates). - |
in . The duty on bauxite has been suspended since July 16, l95&-—th
suspension having been extended for successive 2-year periods by aci
.  of the Congressj.the latest act (Public Law 89-140) extended tpo 8
he pension through July 15, 1968 (see item 911.05 of the N tosgﬁ-
ite tariff schedules). . e
are . Based on imports during 1966, the average ad valorem equs
inum of the specific rate of 'duty of 50 cents per long ton (the g:%:ating
ch would have been imposed if the duty had not been suspended) was abium
EEZ_ 1 percent. 1/ ‘ ,
e 2o .
;i U.S. consumption
ment * Annual domestic consumption of bauxite has doubled ip recent .
 years, increasing from 7.0 million long dry tons in 1958 t0 1.2 my1
~ lion tons in 1966 (table 1). In this period foreign sources sypp]y a
~ from 8L to 87 percent of the total quantity consumed (table 2), PT;e
‘increase in consumption is attributed principally o the growth in <)
__demand for alumina for use in the wmanufacture of aluminum Productg
‘Between 1958 and 1966 the quantity of bauxite used for -the Producti
of alumina increased from 6.5 million long tons to 13,1 11114 o an;.on
_accounted for 93 percent of the total quantity consumed, 4 contin
ad- . ing increase in consumption of bauxite for the production of alumi§“
~ 1s anticipated in view of the rapidly expanding demand for aluminuma
products., - ° :
A ;,
U.S. producers
ton. = .
In 1966 six companies were engaged in the mining and mi114p .
‘bauxite. The companies operated 12 mines located in Arkansas A%af '
; ton. ‘bama and Georgla. The mine value of mine output in that yeér’WaS
pproximately $20 million. ,
Ly
1 the
aamm L
5 3, i
slon L1/ Computed on a dry-weight basis. In 1953, the TU.S, Burean of ——
1tions ~ Customs ruled that imports of crude bauxite are entitled to an‘allow-
_ance for excessive moisture, i.e., any free moisture in eXCess of .
- 3 percent, upon compliance with sec. 15.7 of the Customs Regulations
- and sec. 507 of the Tariff Act of 1930. o >
68
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N

Mines. in Arkansas were the source of 96 percent of the domestic
output of bauxite in 1966, The great bulk of this output was mined
by two large, fully integrated alumlnum-producing companles (ALuminum
Co. of America and Reynolds Metals Co.,). Bauxite mined by these two.
companies was converted to alumina at plants located near the mining
operations. Both of these companies have acquired additional bauxite
reserves in recent years by purchasing small and in some instances
low~-grade or marginal properties adjacent to their existing holdings.
These acquisitions are partly responsible for the decline in the num-
“ber of establishments mining and milling bauxite,

' The annual average number of workers employed in mining and
milling bauxite declined from 705 in 1958 to an estimated 500 in
1966, while mine production increased. The increase in productivity
is believed to be attributable in part to the increased use of large
and more efficlent mining equipment and the eliminatlon of certain
small marginal establishments. Productivity may also have been af-
fected by management decisions to mine deposlts that were near the
surface or readily accessible rather than those that required the
removal of extensive overburden,

Bauxite mining and transportation costs in the United States and
elsewhere have been reduced in recent years by the utilization of
larger and more efficient stripping units, draglines, power shovels,
trucks, conveyors, rallroad hopper cars, and ore-carrying ships.
Transportatlon costs have also been reduced by locating plants for
producing alumina elther near bauxite sources or on deep water ports
and by drying bauxite prior to shipment to remove free moisture,

U,S, production

Annual production of bauxite. in the United States during 1958- 66
increased from 1.3 million to 1.8 million long dry tons (table 1),
Domestic production accounted for 15 percent of the total oonsumption
during this period.

Since the known bauxite reserves of commercial. grade are lim-
ited, i1t is unlikely that there will be any significant increase in
the output of domestic mines in the foreseeable future, It is esti-
mated that the reserves in Saline and Pulaski Counties, Ark. are
adequate to last about 30 years 1f they continue to be mined at a .|
rate comparable to that in 1966, The availability of high-grade im-~
ported ore, which is mined more economically than Arkansas ore, also
suggests that 1t 1is unlikely that domestloc ore will be used to supply
alumina plants other than those adjacent to the Arkansas mines, :

January 1968
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U.S. exgorts

Exports of bauxite are belleved to have been negligible during
1958-66. Such exports are not reported separately in the official
statistics but are included in a class entltled "bauxite and aluminum
ooncentrates." Ixports in this class totaled 61,717 long tons, val-
ued at $L.3 million, in 1966. The high unit value of these exports,
1.0., $69.27 per long ton in 1966, indicates that the great bulk of
the total probably conslsts of refined materials used in the manufac-
ture of abraslves. Canada received most of these exports during

1958f660

U.S. imgorts

Annual imports of bauxite increased irregularly during 1958-66,
from a low of 7.9 million long dry tons in 1958 16 a high of 11.5 mil~
lion tons in 1966 (table 3). Imports during 1958 and 1960-62 ex-
ceeded total domestic consumption because substantial quantities of
imported bauxlte were shipped to Government stockpiles during these
years. On December 31, 1966, U.S. Government stocks of metal-grade
bauxite (acocumulated over the preceding 25 years) aggregated 16.7 mil~
lion long dry tons, or the equivalent of 1.2 years' supply based on
the 1966 rate of consumption. This level of stocks, however, far
axceeded the stockpile objectives for conventional warfare (10,300,000
long dry tons) or for nuclear warfare (1,450,000 long dry tons), and
- legislation was introduced in 1966 to authorize the disposal of '
5,100,000 long tons.

The value of imports amounting to $70 mllllon in 1958, reached
a record high of $1L7 million in 1966, During the 1958—66 period,
the average unit value of imports f.o.b, foreign port increased from
$8.86 per long dry ton in 1958 to $12.78 in 1966, Since imports con-
sisted almost entirely of shipments from foreign mining subsidiaries
to thelr parent companies, and since the duty was suspended, the com~
puted average unit values of lmports may not reflect market values
in the country of origin.

The principal sources of imports have been Jamaica and Surinam
(table 3); these two countries supplied 58 and 31 percent, respec-
tively, of total imports in 1966, The remainder was supplied largely
by the Dominican Republic, Haiti, and Guyana (formerly British
Guiana). Annual imports of bauxite are expected to increase during
the next few years. The rate of increase of imports, however, may be
retarded by the policy of many of the bauxite-producing countries of
encouraging the establishment of alumina and aluminum plants in thelr
own countries~~through lease provisions or through the granting of
tax benefits or other considerations as inducements to aluminum
companies.,
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In 1966 approximately 98 percent of all imported bauxite entered
the United States through the New Orleans, Galveston, and Mobile cus-
toms districts~-the areas in which the alumina plants are located.

Imported bauxite is generally of a higher grade than domestic -
bauxite. In addition to having a higher alumina content, imported
ore 1ls often low in silicon and other impurities; accordingly,.the
cost of converting imported ore to glumina 1s generally lower than
that of converting domestic ore.

“Forelgn production arid trade

World production of bauxite increased from about 2L million long
tons in 1958 to a record high of slightly over LO million long tons
in 1966 (table L), Jamaica, with an output of about 9 million tons,
was the largest producer in 1966, followed by the U.S.S.R., Surinam,
‘the Republic of Guinea, Guyana, France, and Yugoslavia.

Output in the Western Hemisphere--the source of U.S. supplies--
during 1958-66 increased from 11.9 million long tons to 19,4 million
long tons. In 1966 the Western Hemisphere's proportion of total
world production amounted to L8 percent, compared with 51 percent in
1965 and 57 percent in 1958. The decline in the relative share of
the total resulted principally from the expansion of the industry in
1958-66 in the Republic of Guinea (from 343,000 long tons to over
3,1 million long tons and in Australia (from 7,000 Llong tons to al-
most 1.8 million long tons).

In 1963 the U.S. Geologlcal Survey estimated that world reserves
of bauxite totaled 5.7 billion long tons, with an additional 8.7 bil-
1ion tons of marginal resources. Countries having the largest known
reserves are Australia, Guinea, Jamaica, Surinam, and Ghana., U.S.
and foreign aluminum producers are developing mining operations in
‘the above-mentioned countries to meet the increasing world demand for
aluminum. As these and other sources are further developed, many
shifts in world trade patterms are likely to occur, but the United
States will continue to be largely dependent upon imports for the

bulk of its bauxite requirements.
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BAUXITE

Table 1l.--Bauxite: U.S. production, imports for consumptbion,
and reported consumption, 1958-66

(Quantity in thousands of long tons, driled equivalent;
value in thousands of dollars)

: : : Reported : Ratio
s s ¢ consumption : (percent)
o e Im- : : © 1 of foreign
Year : Production s ports i/ P motal  t Foreign : 4 ores
: : : .o ores : consumed
: : : : : to total

' i o ‘ Quantity
1958-rmmnmmanm : 1,311 : 7,915 ¢ 7,034 : 5,685 ; 80.8
1959~ mmmm e : 1,700 8,149 : 8,619 : 6,943 : 80.6- -
1960~~mmmmm e am : 1,998 : 8,739 :+ 8,883 : 7,270 : 81.8.
1961mmmmm e : 1,228 9,210 + 8,62L ¢ T,592 : - 88.1.
1962-~=-===n==- : 1,369 :+ 10,575 : 10,577 @ 8,997 : 85.1

vo

1963-=mmmmcooaoy 1,525 @ 9,170 : 11,318 : 9,6L0 : 85.2
196 ke m e mm e : 1,60L : 10,180 : 12,546 : 10,820 : 86.2:
1965~ mmmm e e : 1,654 @ 11,400 : 13,53k : 11,731 : 86.7
1966 =m—mmmm e - : 1,796 :. 11,529 : 1h,08L : 12,089 : 85.8

Value

1958 mmmmmmeem : 12,815 : 70,107 : 2/ . 2/ 3/
TLL I—— . 17,725 : T3,549: 2/ . 2/ . 3/
1960 mmmmmm = m : 21,107 = 78,024 ?_/ : 2/ : §/
1961mmmmmmmmmm : 13,037 : 88,848 : 2/ . 2/ . 3/
1T :+ 15,609 : 121,888: 2/ : 2 3/
1963w mmmmm e e . 17,234 ¢ 114,077 2 2/ 2 3
196kamcmeemmac : 17,875 + 128,787 ¢ 2/ <+ B/ 3/
1965-~=nmmmmmmm + 18,632 : 12,989 : 2/ . 2/ 3/
1966~ mmmmmmmmm : 20,095 : 147,335 ¢ 2/ : 2/ 3/

0 ° ° 13 Toe
. . °

1/ Official import statistics of the U.S. Bureau of the Census ad-
Justed to dry equivalent veights (see footnote 2 to table 3).

2/ Not availsble. .

3/ Not applicable.

Source: Compiled from officilal statlstics of the U.S. Bureau of
Mines, except as noted,

Notgg--Exports of bauxite, if any, were small or negligible during
1958-66. |
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bt | BAUXITE

Table 2,--Bauxite: U.S. consumption, by industries, 1958-66

(In thousands of long tons, dried equivalent) .

“
v

Quantity used for the production of--

Ysar f Total

P Alumina | Abra~ / . Chemicals | Refrac- : Other
.3 P sives &/ ¢ ¢ tories ! uses
H H H H H H
1958 ~mmmm -—t 7,034 1. 6,511 : 185 220 s 60 : 58
1959mm e s. 8,619+ 8,027 : 217 238 82 55
1960~ mmm e : 8,883 : 8,Llhl - = 284 : 303 :. oz 61
196l~emmm==: 8,621 : 8,034 : 188 23l J112 53
1962mmm e : 10,577 ¢+ 9,878 : © 261 2hly ¢ 138 : 56
. H : I 1 3 H
T : 11,318 : . 10,596 : 230 29+ 179 s 6L,
196)mmmmm e t 12,546 : . 11,769 : 241 . 255 219 : 62
1965 : 13,53L ¢ 12,622 : 266 : 261 : 298 : 87
1966=m==mm=z 11,084t - 13,108 : 297 3 29l : 313 72

: : 2 : t
L1/ Data include’ consumption by Canadian abrasives industry; they
exclude the quantities of domestic bauxite consumed duringAl96h566
since publication would disclose individual.company-confidentilal data.

Sources * Compiled from officlal statistics of the U.S. Bureau of
Mines.
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BAUXITE

Table 3.--Bauxite: U,S. imports for consumption,
by sourcss of origin, 1958-66

H : Domin-~ : :

: , ¢ Surd-, + dcan ¢ Guyans:
Jamaica l/ Guyan

: : mam &/ : Repub- : 2/

Haiti ® Other ® Totsl

: : lic : : :

- Quantity (1,000 long tons, dried equivalent 3/)

°

: ~ i 223 : 317 : L/ee 7,915
: 38L 160 : 307 : -+ 8,1k
: 632 : 330 : 3h1 5 8,739
Te2 ¢ 320 ¢ 289 ¢ 3L : 9,210

719 : 560 : W37 : 15 : 10,575

729 ¢ 335°:" 328 : el : 9,170
640 253+ 3% : 29 : 10,180
916 : 87 : 330.: 36 : 11,k00
653 ¢+ 326 : 283 39 ¢+ 11,529.

- Value (1,000 dollars) .

: 19,046 -2 : : 1 :. 70,107
24,733 + 14,890 : ho: 2,677 ¢ - ¢ 73,549
: 25,150 : 7,960 : : 3, : 25 : 78,02k
: 27,136 :+ 9,533 : 2,313 : 2,720 : k29 : 88,848
: 28,172 : 8,901 : 5, : 4,097 ¢ 131 : 121,888

2 25,879.: 9,401 23,010 & 3,143 & - £567: 114,077
: 30,101 : 9,187 : : 3¢ 363 & 128,787

3 ¢ 31,953 & 11,70k : 3 : 516 ¢ 1h2,989.
¢ 34,529 : 9,916 9 s 552 3 147,335

“ < -
- .

1/ Data include imports from Trinidad because the reported imports
from Trinidad consisted of "reexports" of Surinsm baurite.
2//Formerly British Guiana; became independent on May 26, 1966,
3/ The reported deta for imports from Jamsica, Haitl, and the Domini-
- can Republic were converted to dry weight by deducting the following
percentages to allow for the free moisture content: for Jemaica and
- Haiti, 13.6 percent and for the Dominican Republic, 17.7 percent. The
data for other imports, which are virtually all dried, were included as
 reported.
L/ Less than 500 tons.

Source: Compiled from official statistics of the U.S. Department of
Commerce, except as noted,
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Table bL.--Bauxite: World production by countries, 1958. shd 1964-66

)

(In thousands of Llong tons)

Country %1958 ¢ oageh P 1965 %1966 1/
North America: 2/ : : 3 : :
Dominican Republic 3/-=e--- : - 7h8 %7 820
Haitlemmemem o e e s 280 s b30 s 377 s 356
JEMALCAnnmmemmemmmmmememmms 5,722 3 %/ 7,811 3 4/ 8,514 : 4/ 8,929
United States-wvmemmmmmma=as 1,311 ¢ 1,601 s 1,654 ¢ 1,796
South Americas s ¢ H :
Brazilec - mmmmommem o : 69 1 130 : 154« 5/ 155
Guyans 6/ -—vemercomomnnan : 1,586 2,468 2,873 _5_/—2,863
SUPinam==mmm—m———————————— : 2,94 ¢ 3,930 ¢ 4,291 4,513
Europes : H H 2
Austrig-~cecnceracocam—a e 23 ¢ hos -2 -
Francem-r-mmemmmmmmmmmamaa=y 1,788 : 2,394 ¢ 2,620 : 2,761
Germany , West-wmemmaomeann- s Lo hos b 5/ L
Greece-=meommemmmm i ——— 843 ¢ 1,0h6 ¢ 1,237 5/ 1,181
HUNgary-~==nmem=mmmmmemaa== 1,032 3 1,453 1,455 s 1,406
Ttaly-mmmmmmmmmma e mm e : o9k oL8 ¢ 2Ll . 250
RUMANLG~mmmmmmmmmmmmmmmmmmt (23 7: -5/ 19: 5 197
Spain-memmme ot e : 8 s T T 3 2/ T
_U.S,S.R. _‘):/ ====== S e 2,710 : 4,232 H 1“3626 . )"')72)+
Yugoslaviae reeammwamam———— T2L 1,273 3 1,549 1,857
Africas H : H :
Ghange-reoscmmmmon oo o - ——— : 207 ¢ ol6 ¢ 31k 318
* Quinea, Republic Of=wmm=c==-g 343 1,652 1,840 : 3,150.
MOZAIDLQUE == == = e e : 5 3 6 3 6 : 55
Rhodesia (formerly : : : :
Southern )mmmmemmmmee—an—-= : -2 2 : 2 3 1
Slerrs LEONE-m=mmmmummemmaun? - 151 ¢ 20k 268
Asias- : : : :
China (diasporic) 5/---we--; 150 394 ¢ 39k =
THA18-mmmmm e mmmmmmennt 166 3 582 695 :
TNAONE S18mmamama e e : 338 638 67T 3.
MaLAY A e omm e s t 262 3 L6l 843
S AP AWAK e e e 3 136 3 158 3 135
 TUrKey ~m e o e e t -8 hot 10
Oceanla: Australla--——-—e——- : : 8L1 1,158 3
World total g/ §/--—' ————— 3 21,02% 2 52,9gb :‘"‘36?8%3—;
: : g 2

. H

1/ Prelimlnary; partly estimated,

g/ Data represent dried equivalent of orude ors.

3/ Data represent shipments,

Ey Bone dry egulvalent of bauxite shipments and bauxite converted -
into alumlna. g/ Estimated. é/ Formerly British Gulanaj becams lnde~-
pendent on May 26, 1966, 7/ Not aveilable. B8/ Data do not add to totals
shown because of rounding (metric tons) where estimated flgures are in-
cluded 1n the detall. :

Sources Complled from offloilal statistles of the U.S. Bureau of Mines,
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ATUMINUM DROSS, SKIMMINGS,‘WASTE, AND SCRAP

Commodlty

Aluminums ‘ |
Dross and skimmings--——me——m=mmammmm e 603.05
Waste and SOTa = mwm e i o oo i o ot o e 618.10

Note.~--For the statutory description, see the Tarlff Schedules of
he United States Annotated (TSUSA-1968).

1.5, trade position

The United States, the leading World producer and consumer of
luminum products, has been a net exporter of aluminum scrap since
56. The U.S. trade surplus was reduced sharply in 1965-66, years
of strong domestic demand, when imports increased substantially and
sxports declined appreciably.

Description and uses |

Aluminum dross and skimmings are aluminum~bearing materials

- skimmed or otherwise recovered from molten aluminum in reduction
7ﬁlants, foundries, and other plants that melt aluminum. 'Tpe;e ma.~
terials generally contain significant quantities of metallic oxides
_and other impurities and are low in aluminum content. Dross and
 skimmings are used primarily as a raw material in the production of .
secondary aluminum and in the manufacture of chemicals.

There are two baslc classes of aluminum scrap: old and new.

0ld scrap consists of aluminum that has been used in end products and
1s collected for metal recovery after the products have been worn out
or discarded., Sources of such scrap include pots and pans, pistons,
and wrecked or obsolete aircraft. New scrap conslsts of clippings
from aluminum sheets, borings, turnings, and other forms which are
generated in aluminum fabricating plants and also of rejected semi-
fabricated and manufactured items. The term "waste," which is not
~generally used in the domestic aluminum industry, is used in many
foreign countrles to refer to what is identified as new scrap in the
United States. Approximately 75 percent of all scrap (both old and
new) is used in the production of aluminum ingots by secondary smelt-
ers, and approximately 6 to 12 percent is used by producers for blend-
ing with primary aluminum. Primary aluminum is produced from alumina
(which is recovered from processing bauxite ore), in contrast with
secondary aluminum, which is recovered from scrap; see summaries on
unwrought aluminum, items 618.0L et al.,, and aluminum mill products, .
items 618.15 et al., all in volume 6:1)., The remainder of the scrap _
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30 ALUMINUM DROSS, SKIMMINGS, WASTE, AND SCRAP

aluminum is used for direct conversion into castings, chemicals, and
fabricated products without being first converted into ingot.

. In this summary all quantities are expressed in pounds.

U.S. tariff treatment

The column 1 (trade-agreement) rates of duty (see general head-
‘note 3 in the TSUSA-1968) applicable to imports of aluminum dross and

skimmings (item 603.05) and aluminum waste and scrap (item 618,10)

are shown below:

Ttem Ttem
603.05 618.10
Prior rate (before the concessions noted Free . 1.5¢ per lb.
below). .
Concessions granted by the United States
in the 196L-67 trade conference
(Kennedy Round)s
First stage, effective Jan. 1, 1968-nm - 1/ 1.3¢ per lb.
Fifth and final stage, effectlve - ‘
Jan, L, L972-mmrmemammmmr o i o L/ 0.7¢ per lb.

i/ Duty-free status not affected by the trade canference,

The duty-free status of aluminum dross and skimmings (item
603,05), established in the Tariff Act of 1930, as originally enacted,
was bound in a concession granted by the United States in the General
Agreement on Tariffs and Trade (GATT) in 1951, The rate of 1.5 cents
per pound on aluminum waste and scrap (item 618.10) reflects a con-
cession granted by the United States in the GATT, effective January 1,
1948, The above tariff status for these items remained unchanged
under the TSUS from August 31, 1963 through 1967, However, as a
result of a further concession granted by the United States in the
sixth round of trade negotlations under the GATT, the rate on alum-

“ioum waste and sorap 1s being reduced to 0.7 cent per pound in five

annual stages; the first stage, a reduction to 1.3.cents per pound,
becams effective January L, 1968 (see the TSUSA-1968 for the inter-
mediate staged rates),
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ALUMINUM DHOSS, SKIMMINGS, WASTE, AND SCRAP 31

The duty on aluminum waste and scrap has been suspended almost
continuously since March 1, 1942, pursuant to various public laws.
The 1atjst (Public Law 90—&5) extends the suspension through June 30,
1969, 1 . . ‘ '

Based on imports during 1966, the average ad valorem equivalent
of the specific rate of duty of 1.5 cents per pound (the rate that
would have been jmposed if the duty had not been suspended on aluminum
waste and scrap) was 9.lL percent.

B

U.So'cbnsumption

Approximately 20 percent of all the aluminum consumed in the
United States 1s obtained from scrap, Actual consumption of aluminum
scrap including dross and skimmings, as reported by the U,S. Bureau-
of Mines increased sharply from 751 million pounds (gross weight) in
recession year 1958 to 1,793 million pounds in 1966 %table 1), or by
139 percent. New scrap, including dross and skimmings, accounted for
approximately 75 percent of total consumption in 1958-66, although
consumption of both old and new scrap increased at about the same
rate, Statistics of the U.S. Bureau of Mines on scrap consumption do
not include mill-run-around scrap (which is generated and melted in
the same plant), nor does it cover substantial quantities of scrap
that are shipped by fabricators to alwinum smelters, which convert -
this material into ingot on a "toll" or service-charge basis.

Consumption of aluminum scrap increased during 1958-66 largely
because of the overall growth in demand for aluminum products. The
increased demand for aluminum die castings which represent the
largest single market for secondary aluminum was of particular impor-
tance, Furthermore, many producers of wrought aluminum products have
increased their use of secondary aluminum as a raw material because
the quality of this material has been upgraded in recent years as a
result of closer quality control and metallurgical advances. . The
consumption of secondary aluminum is expected to continue its upward
trend; however, there may be significant fluctuatlons from year o

l/ Since the duty on Zluminum waste and scrap has been suspended
for an extended period of time, the question has arisen whether cer-
tain scrap, which had been melted and poured into ingots, was duti-
able as ingot or duty-free as scrap. Customs practice is to classify
as scrap the material which has been remelted and poured into ingots
Solely for convenience in handling and transportation provided such
1n€ots are not sultable for commercial use unless they are melted and

"sweetened" with higher purity aluminum or blended with alloying
constituents (T.D. 54999(17)).
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32 ATUMINUM DROSS, SKIMMINGS, WASTE, AND SCRAP

year depending on the relative prices of primary and secondary alumi-
num, The prices of secondary aluminum are generally more sensitlve to
changes in demand than those of primary aluminum. Another factor that
could affect the future trend in consumption will be the avallability
of waste and scrap. Since the generation of new scrap 1s tled closely

to the level of activity in the aluminum producing and fabricating
Jindustries, 1t is likely that supplies of new scrap will lncrease as
demand for aluminum products increases. In additlon, the potential

supply of old scrap is increasing rapidly as the volume of aluminum:
products in the hands of consumers continues to rise, The collection
.of such serap, however, will depend in part upon the prices offered
fof ita

U.S. producers

There are approximately 20,000 to 30,000 aluminum Iabricators in
the United States that generate new aluminum scrap in their operations,
These fabricdtors have plants in all regions of the United States, al-
though there 1ls a concentration of fabrlcating Ffacllitles in the East
North Central States. Most scrap-generating companles have only small
operations and generally find i1t convenlent to sell thelr sorap to .
nearby scrap collectors or junk dealers. Of the large scrap producers
that account for the bulk of the output, many have facilities for
melting scrap for thelr own use or have another firm convert the scrap
into ingot for them, while others sell the material directly to prima~
ry or secondary aluminum producers,

U.3. exports

During 1958-66 the:quantity'of annual exports of aluminum scrap,

:incIuding dross and skilmmings, was equal to about one-tenth of domes-

tic consumption, Exports inereased sharply, from 38 million pounds in
1958 to 164 million pounds in 1961, a L~year period when domestic
capaclty to produce unwrought aluminum grratly exceeded domestic de~
mand and there wag a strong forelgn demand for both wawrought aluminum
and sorap. Exports were relatively stable during 1962-6kL, averaglrg
137 million pounds a year (table 2). In 1965-66, when there was a
strong domestic demand for aluminum scrap, exports declined to 77 and
97 willion pounds, respectively. The unit value of U.S, exports dur-

ing the 1958-66 period ranged between 1L.8 cents :a pound in 1958 ard

16,9 cents a pound in 1960. No distinction is made in the official
statistics between exports of scrap and of dross and skimmingss the
high unit values of exports indicate, however, that they consist
predominantly of scrap., West Germany, Italy, Japan, and the United
Kingdom have been the principal export markebs.
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ALUMINUM DROSS, SKIMMINGS, WASTE, AND SCRAP 33

U.S. exporters of aluminum scrap have benefited from the fact
that many foreign aluminum-consuming countries permit aluminum waste
and scrap to enter duty free or at a much lower rate than that appli-
cable to unwrought aluminum. Another factor that 1s belleved to have
contributed to the high level of exports 1s shipments from U,S. pri-
mary aluminum producers to the fabricating plants of their forelgn

. affiliates.

L4

U.S. imgorts

The annual average of U.S. imports of aluminum scrap (not in-
cluding aluminum dross and skimmings) declined from almost 21 million
pounds during 1958~59 to almost 12 million pounds during 1960-62, and
then rose to more than 67 million pounds in 1966 (table 3). The unit
value of imports (based on reported value) fluctuated between 12.)
cents a pound in 1963 and 16 cents in 1966. Canada has been the dom-
inant suppller, accounting for more than 90 percent of the total quan-
tity imported during 1958-6Lj however, in 1965-66 Canada's share
deolined to 55 percent while Japan, the U.S.S.R., the United Kingdom,
and the Netherlands became significant suppliers. '

Annual imports of aluminum dross and skimmings in 1964-66, the
only years for whlch data are available, averaged 18.7 million pounds,
valued at $553,700., The unit value of dross and skimmings imported in
1966 was 2.8 cents a pound, compared with unit values of 16 cents a
pound for imports of waste and scrap and 20,3 cents a pound for im-
ports of unwrought aluminum in ingots. The much lower prices for
dross and skimmings than for scrap are indicative of the lower quality
of dross. and skimmings, which contain many impurities and a signifi-
cantly lower percentage of recoverable aluminum.

The bulk of U.5. imports of aluminum dross, skimmings, waste and
scrap enter the Unlted States through ports on the Great Lakes, which
are convenient to Canadlan exporters as well as to the numerous alum-
inum producers and foundries that are concentrated in the East North
Central States, ! ’
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3l ATUMINUM DROSS, SKIMMINGS, WASTE, AND SORAP B

‘Table L.--Alumlnum dross, skimmings, waste, and scraps U.S. consump-
tion, imports for consumptlon, and exports of domestic merchandise,

195866

: Reported Consumption : _ ; f Ratdlo .
.of 1mports
Year New : 0Ld f Tobal s Imports 1 Exports s to con-
; gerap : scrap | ota : : :sumption ‘
s Million s Million s Million s Million s Million 3 Percent
¢ pounds ¢ pounds ¢ pounds : pounds 3 pounds ¢
A H 2 3 H 8 H
1958"‘?"'3 568«’4 3 18297 H 751.01 H _]:/ H 37.8 3 :._l:/
1959~==s 727,93 224,05 9509 I/ s+ 648 : T/
1960---3 702,03 181.0 s+ 883.0: . I/ + 159.0: T/
196Lmems 670,130 326,18 996,23 L/ ¢ 16O I/
.1962~~~x 81,8,8 ¢+ 340,9 5 1,189.7 3 I/ '+ 13L.1: 1/
H $ H 3 ] H
1963=~-3  986.7 3+  308.3 s 1,295,0 3 1/ ¢+ 1h2.1 s F VA
196)4."""‘"8 1309)400 3 33005 3 l,hghus H 350’4 H 13702 H 205
1965~-3 1,205.7 3+ L27.5 3 1,633.2 3 7243 1t T7.1 s by
1966""""8 13}42801& 8\ 36’-’.03 H 1,79207 3 8509 3 9703 H )408

8 3 3 3 3 $

}/'Complete data on imports of the articles included are not avail-

“able for the period prior to August 31, 1963, TFor data on imports of
aluminum waste and scrap only during 1956-66, see table 3,

Source: Consumption compiled from official statistics of the U.S.
Bureau of Milnesy imports and exports compiled from officlal statistilos
of the U.S, Department of Commerce,

4
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ATUMINUM DROSS, SKTMMINGS, WASTE, AND SCRAP 35

Table 2, w=Aluminum dréss, skimmings, waste, and sérapz U.S, exports
of domestic merchandise, by principal markets, 1958-66

Vear ! West % . t ! United 3 ! s
ea ! Crormany ! Ttaly , Japan , Kingdon ¢ Canada , Other . Total

i Quantity (million pounds)
b

1958~--1
1959-—~~3
1960-~—~4
19613
19623

H
19631
196l
19651
1966=m-3

37.8

6h.8
159.0.
16ho 0
131.1
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Value (1,000 dollars)

H
1958~m=3 ; 3’30h
1959-~-3  L,506
1960~—-3 9,219
1961~~-1 10,830
1962-~-1  7,L55

2
1963~--t  7,L66
196l—=~3 9,192
1965~} I, 201

5,595
10, 1485
26,905
. 26,1152
20,183

126
369
2L9 710

t
1hL g
g
3

338 ¢+ 982
3
3

1,062
3,142
1,569

3
590 :
3
3
1,6l2 ¢ 307
’ 3
3
3
3

2,913
5,696
8,932
3,673

L, 697
5,2L8
1,932
5,831

1,339
1,501
7,919
3,801
5,531

6,711
2,926
1,134
3,300

1,575

21,369
21,176
12,152
16,239

1,493 119 583

2, 6l 677 792

2,121 3 1,038 :1/2,026

1966---3 1,897 60 823 1 1,328
3 H H H

1/ Includes 11.8 million pounds, valued at 1,697 thousand. dollars,
exported to the Netherlands. :

66 oo ©° 0d w0 0¢ oo 06 o8 0O gg

W 00 00 B4 00 ¢ o6 0 090 oo V¥ oo
VO @0 00 ©6 00 o9 8c B VO De VO oo
00 00 PO OO 04 KO 04 DG 00 OO oF oo

Source: Compiled from official gtatistics of the U.S. Department '

of Commerce.
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36 ATUMINUM DROSS, SKIMMINGS, WASTE, AND SCRAP

Table BQaQAluminum waste and scrap (item 618.10): U.S., imports for
consumption from Canada and from all other countries, 1958-66

3 = 1 Ail'other 3
Year I Canada t+ countries : Total
: Quaﬁti"ty (million pounds)
3 H v ‘ 3
1958 mmm e e : 18,1 = 1.7 ¢ 19.8
1959 =mm s i e e 18,2 3 3.6 : 21.8
1960~ = i s 3 8.8 1 1.3 3 10,1
196 Lmm m e e e e § 11.9 oL 12.0
(Y L — 3 12,5 1 .5 1 13.0
1963 e memm SRR ——— : 17.0 3 1.6 18,6
pL A — 1 15.7 3 61 16,3
l965~¢q_¢==mng=¢w--=w—<~—~w ~~~~~~ g 23.5 3 3096 3 . 5)-!-01
1966 mmmmm e o i i : h3.3 3 23.9 67.2
3 8 ' §
X Value (1,000 dollars)
: 3 ' 3 ‘
(R S — - 2,722 3 2l7 2,969
1959=v—‘=-!‘="~\="‘= ~~~~~ =t ey e e '-‘—"""z . 2, 691 8 608 : 3’ 299
© 1960mm i m SN 1,393 1 -205 1 1,598
l961~~~~~ﬁn—fu——;~ ——————— ettt 9 o § 1,722 3 16 B l, 738
1962 ———————————— e P et o A et e e : 1, 782 § 82 3 l, 86h~
- H 3 3
R e e ] 2,079 s 228 3 2,307
196hv=-="=-~-=v ———————— Ot 4 et g P bt .—: 1, 963 : 75 H 2, 038
1965t i s i i s : 3,031+ 1/ 5,051 8,L82
L] S — A o e et : - 6,7h2 + 2/ L,0LO 10,782
; : 3

- 1/ Includes 13.7 million pounds, valued at‘2,1h0 thousand dollars,
imported from Japan, and 6.7 million pounds, valued at 1,002 thousand

~dollars, from the U.3.S.R. '

2/ Includes 11.1 million pounds, valued at 1,967 thousand dollars,
from the United Kingdom, and 3.8 million pounds, valued at 6L6 thou-
sand dollars, from the Netherlands,

-Source; Compiled from officlal statistics of the U.S. Department
of Commerce,

Note,~-~Imports of aluminum dross and skimmings (item 603,05) were
not reported separately before Aug. 31, 19633 such imports amounted to
19,1 million pounds, valued at 553 thousand dollars, in 1964, 18.3 mil-

‘Llon pounds, valued at 577 thousand dollars in 1965, and 18,7 million

pounds, valued at 531 thousand dollars, in 1966,
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: TSUS
Commodity item
Unwrought alumlinums ‘ :
0f uniform cross-section and meeting other
dimensional requirements, in colls—=mm——mmmeam 618,01
Other, nonalloyed-——~———-~ e = 618,02
Alvminum silicon—————m—mmm e et e 618.0L
Other, alloyad———im—r— o e e e e 618.06
Pipes, tubes, and blanks of aluminum: .
Hollow cast extrusion ingot——-—m—mm—meacmm e 618,15

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

U.S. trade position

The United States is the world's largest producer, consumer, and
importer of unwrought aluminum., In the years 1962-66, U.S, imports,
which were substantially larger than exports, supplied 1l to 1L percent
of annual domestic consumption. World trade in unwrought aluminum is
greatly influenced by the international operations of United States,
Canadian, and Furopean aluminum producers, which control extensive
aluminum producing and fabricating plants in numerous foreign countries.

Description and uses

Aluminum is a silver-white, malleable metal noted for 1lts light-
ness, conductivity, and resistance to oxlidatlon. TIts weight per unit
of volume is about one-third that of steel or copper.

Unwrought aluminum is generally marketed in the form of ingot,
although other forms include shot, slab, and molten metal. These un-
wrought products are available either as nonalloyed aluminum (generally
referred to commercially as pure aluminum and which for tariff purposes
In item 618.02 contains a minimum of 99,0 percent aluminum by weight),
or in a wide variety of alloys (items 618.0lh and 618.,06)., Elements
Which are frequently alloyed with aluminum in varying combinations and
quantities are copper, iron, magnesium, manganese, nickel, silicon,
and zing. Alloys of aluminum under the tariff schedules contain by
welght, less than 99.0 percent aluminum, but not less than any other
_ Metallic element; aluminum silicon (item 618.0L) is an alloy of alum~
inum, which contains not less than 25 percent silicon. (See headnote
2 %o part 2D of schedule 6 of the TSUSA-1968.)

; Ttem 618,01 provides for unwrought aluminum of uniform cross-
Se?tion throughout its length, the least cross-sectional dimension of
¥hich is not, greater than 0.375 inch, in coils (alloyed or nonalloyed).
' ' January61§68
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Tmports of this item have been nil or negligible although it 1s possi-

ble that technological developments may lead to significant imports,

Hollow cast extrusion ingot (item 618.L5) 1s a cylindrically
shaped ingot (alloyed or nonalloyed) with a hole running through the
center of the ingot perpendicular to the clrcular oross-sestion. It
is used in producing tubular products.

Unwrought aluminum is used principally as a raw material in the
production of castings and wrought products such as sheet, plate, rod,
bar, wire, pipe, tube, and extruded shapesj see summary on aluminum
mill products (items 618.15 et al,, in volume 6:11), New applications
for these products and expanding usage in existing markets are expected
to result in a continuing increase in the demand for unwrought alumi-
nun., Particularly promising growth markets are for products for use
in transportation equipment, products for the electrical industry,
architecthral products, and contalners. Other metals, plastlcs and
‘wood compete with aluminum in the aforementioned markets, but alumi~
num!s unique combination of properties, the ease with which it can be

~fabrlcated by all known metalworking methods, and its avallability in
large quantities at relatively stable prices make it a preferred mater-
1al for many applications. . .

There are two classes of unwrought aluminum: primary and second-
ary. Primary aluminum (which accounts for approximately 85 percent of
domestic production) is electrolytically reduced from alumina that is
recovered from processing the aliminum-bearing ore bauxite. Alumina
(item L17.12) is discussed in a separate summary in volume lL:2, Ap-
promimately L pounds of bauxite are required to extract 2 pounds of
alumina, which, in turn, yields 1 pound of aluminum. In addition,

0.6 pound of carbon, a small amount of sodium aluminum fluoride, and
about 8 kilowatt hours of electricity are required to produce a pound
of aluminum, Secondary aluminum is recovered from scrap (see sum-
maries on bauxite (item 601.06) and on aluminum dross, skimmings,
waste, and scrap (items 603.05 and 618.10) elsewhere in volume 6:1).
Primary and secondary aluminum may be used interchangeably for numexr-
ous applicationsj, however, where high-purity metal 1s needed for such
uses as a catalyst in oll refining and for fabricating into products
requiring high electrical conductivity or a bright decorative finish,
primary aluminum is preferred. '

Aluminum producers in the Unlted States, Canada, and France have
successfully produced aluminum directly from ore on a laboratory
scale, thus bypassing the intermediate product, alumina. Recent
press reports Indicate, however, that the direct-reductlion pilot
plants operated by two producers are encountering difficultles whioh
are likely to cause an indefinite postponement of commercilal adoption
of the process. If the pilot plants prove successful, the capital

\ January 1968
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~ investment required to produce aluminum from ore will be redﬁced gub-~
_stantially by elimination of the need for high-cost chemical: plants
for extracting alumina from bhauxlte.

In this summary, all quantlities are expressed in terms of pounds.

-

U.S. tariff treatment

The column 1 (trade-agreement) rates of duty applicable o ime
ports (see general headnote 3 in the TSUSA-1968) are as follows (in
cents per pound)s

U.3, concessions granted in
1961,-67 trade conference
(Kennedy Round)

Flrst stage, t Final: stage,
effective effective
Jan. 1, Jan. 1,

1968 1972

Prior
rate

T5US

1o Commod}ty

Unwrought aluminums
Of wniform cross-
section throughoub
its length, the
least oross-sec-
tlonal dimension

!
H

$

1

2

H

§ .
8 2.2¢
H

3

g

H

E] of which is not

2

§

3

H

H

H

H

t

3

t

1

1

2.5¢

618,01 1.2¢

greater than 0,375
ineh, in coills.
Other:
© Aluminum other thanx L.25¢
alloys of alumi- @
num, H
Alloys of aluminums:
Aluminum silicon-: 2,125¢
Other——m—mmr————— s 1.25¢
Pipes and tubes and H
blanks therefor, pipe:
and tube fittings, s

n“w”ww.onnw»nn.-nw””

618.02

00 20 20 03 po O ST Ho 9 00 00 00 06 06 oF PO 0o &0 e 88 00 oo o

i/ 14

618.0L
I/ 1¢ .

618,06

3
:
!
3
:
3
:
g
3
b
¢
8
:
g
3
:
3
:
3
3

all the foregoing of 1
aluminum: - 3
Hollow cast ex- :
trusion ingots---: L.25¢
! 3
_/ Final rate for this item will become effective Jan. L, 1970, at
the 3d stage,

618.15 | 1.l¢ o;6¢.

60 vo Be OO oa B4 se eo wa

o o¢ oo o0
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The tabulation above shows the column 1 rateés of duty in effect
prior to January 1, 1968, and modifications therein as a result of
concessions granted by the United States in the sixth round of trade
negotiations under the General Agreement on Tariffs and Trade (GATT).
Only the first and final stages of the annual rate modifications are
shown above (see the TSUSA~1968 for the intermediate staged rates).

The prior rates of duty for all of the articles listed were
derived from rates which became effective June 30, 1958 as a result
of concessions granted by the United States in the GATT., However, the
.changeover from the schedules of the Tariff Act of 1930 to the revised
schedules, effective August 31, 1963, resulted in changes in the rates
of duby applicable to a very small volume of trade in certain aluminum
alloys. In the previous tariff schedules aluminum alloys in paragraph
37L were those in which aluminum was the component material of chief
value, whereas under the revised schedules they are defined as alloys
In which aluminum is the predominant element by welght. Thus certain
“aluminum alloys which had been dutlable under paragraphs 302 and 397
of the previous schedules at various rates became dutiable under item

618.06 at 1.25 cents per pound.

The concesslons granted by the Unlted States in the Kennedy Round
negotiations amounted to a reduction of about 50 percent in the rates
of duty for items 618,01, 618,0L, and 618.45, and a reduction of 20
percent in the rates for items 618.02 and 618.06., The concessions are
being effected in five annual stages for items 618.01 and 618.L5; for
the remaining three items the concessions will go into effect in three

stages--the final one on January 1, 1970.

The averagerad valoremn equivalents of the speclfic rates of duz;
in effect prior to January 1, 1968, based on dubiable imports during

1966, were as follows:

s

T9US Lvem | [
6L8 ° 02 —————————————————————————— b' )
6.]— 8 ¢ 06 ~~~~~~~~~~~~~~~~~~~~~~~~~~~ '—) B
618 ¢ hs ————————————————————————— ‘/ . W]

Recent imports entered wunder items 618.01 and 618,0k have been too

small for the computation of meaningful ad valorem equivalents, More-~
~ over, the negligible amount of trade reported for these items is be~

lieved to have resulted, at least in part, from statistical classifi-

cation errors.

January 1968
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U.s, consumptilon

Apparent U.S. consumption of unwrought aluminum increased from
li.1 billion pounds in 1958 to a record high of almost 8 billion pounds
in 1966, representing an increase of 9l percent (table 1), U:S. con-
‘sumption averaged approximately 38 pounds per capita during 1965, com-
pared with an average of 2L pounds per capita in the United Kingdom,
13 pounds per capita in the EEC countries, and less than 1 pound pe
capita in many of the less developed countries of the world. o

During 1958-66 the annual rate of growth of aluminum consumption
in the United States was faster (7.6 percent) than that of its gross
national product (6.l percent). The U.,S. Department of Commerce esti-
mates that the growth of U.S. consumption of aluminum will continue to
exceed that of the gross national product in 1967-70.

U.S. producers

"Primary aluminum in the United States was produced at the end of
1966 by 8 companies, which operated 2L plants with a combined rated
capacity of 6.3 billion pounds a year; an additional 658 million
pounds of capaclty was under construction. The three largest producers
(Aluminum Co.. of America, Reynolds Metals Co., and Kailser Aluminum &
Chemical Corp.) accounted for 80 percent of the capacity existing at
the end of 1966 and for 67 percent of the capacity under construction
in that year. At the end of 1966, these three producers also owned
outright, or Jjointly with foreign partners, aluminum-producing plants
in at least 11 foreign countries and aluminum-fabricating plants in
about 23 forelgn countries, ' - :

Since primary aluminum reduction requires substantial quantities
of electric power, facilities for such reduction are located princi~
DPally in upper New York State, in the Temessee Valley, and in the
Pacific Northwest, where hydroelectric power is avallable, and in the
Gulf States and the Ohio Valley, where power ls generated from local .
reserves of natural gas and coal. '

. Total employment in the U.S. primary aluminum industry increased
from 17,381 employees in 1958 to an estimated 18,000 in 1966, whereas
Eyoduction during the same period increased from 3.1 billion to 5.9
illion pounds. This small increase in employment (3.5 percent) and
izbStantial inerease in production (90 percent) indlcate a significant
Caﬁrgvement in labor productivity. The increase in output per employee
at 3 partly attributed to the fact that the industry was operating
: & depressed level in 1958 and at a high level in 1966.

January 1968
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Secondary aluminum is produced by some 80 U,S. companles oper-
ating about 90 establishments. Productlon facllitles were concen-
_trated in the East North Central States and in California where they
are favorably situated with respect to plants that generate aluminum
" sorap, the principal raw materlal for secondary aluminum, Many estab-
lishments that produce such aluminum also include facilities for the
production of aluminum castings or wrought products (particularly ‘
extrusions). A few establishments reclaim other metals from sorap,
in addition to aluminum,.but the establishments that account for the
bulk of domestlic production of secondary aluminum are belleved to bs
‘engaged solely in that activity. '

‘ Data on employment in the secondary aluminum industry are not
separately reported in official statistics, but it is believed. that
employment increased significantly during 1956~ 66. : y

fU.S¢ production

M

' The United States 1s the world's largest producer of. unwrought
aluminum, accounting for approximately L8 percent of total free-world.
production in 1966, Total U.S. production (primary and secondary) .
increased from 3.7 billion pounds in 1958 to 7.3 billion pounds in i
1966, representing an increase of 97 percent (table 1). Production’
1s expected to continue to increase rapidly in 1967 70 in order to
meet the Increasing domestic demand. ! :

The share of. total production of unwrought’ aluminum accounted.for
by primary aluminum in the 1958-66 period varied from 86.0 percent in
1960 to 81,1 percent in 1966, When the market for aluminum is weak,
as in 1960, the output of primary aluminum increases. relative to that
of secondary aluminum, whereas when the market is strong, as in 1966
the reverse is true.

During the 1958-66 period, published prices for 99.5 percent‘pﬁre
aluminum ingot, delivered to customers! plants, ranged downward between
28,1 cents per pound (in 1958) and 22.5 cents per pound (in 1963). The
sharp decline in prices occurred during a period when there was con-.
siderable idle production capaclty and imports were increasing. Prices
strengthened during 1963~ 6&, when demand for aluminum improved sub~
stantially, At the end of 1966 the price for 99.5 percent pure ingot
was 24.5 cents a pound,

Shipments of unwrought aluminum to U.S. Government stocks under
contracts that were negotiated during 1950-5L were completed during
1963. On December 31, 1966, U.S. Government stocks totaled 3.1 bil-
'1lion pounds. As of that date, such stocks represented an excess of
approximately 2.2 billion pounds over the revised stockplle objective
for conventlonal warfare that was announced by the Office of Emergency
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Planning in January 1967. Officlals of the U.S. Government and mdjqf
U.S. aluminum producers reached an agreement in November 1965 on a
long-range program for the orderly disposal of the entire excess.

U.S, exports

U.S. exports of unwrought aluminum, conslsting almost entirely
of primary aluminum ingot (both pure and alloyed), increased irregu-
larly from 105 million pounds, valued at $2l million, in 1958, to
377 million pounds, valued at $90 million, in 1966 (table 2)., In 1960,
when exports were at a record high of 570 milllon pounds, valued at
$128 million, they accounted for Ll percent of total U.S. production
of primary aluminum. The United States exported unwrought aluminum
to more than 50 countries in 1966, Major export markets were the
United Kingdom, Japan, Brazil, France, and West Germany.

o ~ The growbth in U.S., exports of unwrought aluminum has been due
b in part to the extensive fabricating facilities that U.S. producers
rld. of primary aluminum have acquired in forelgn countries. U.S. pro-

; ducers, or companies in which they own a substantial interest, have
L acquired a significant share of the total aluminum-fabricating capac-
m’ 1ty in the United Kingdom, Japan, West Germany, Australla, and many
) of the less developed countries of the free world. Although U.S.

: companies are continuing to expand and acquire new fabricating facil-

i ities abroad, the outlook for a continuing increase in exports is not
1 for promising for several reasons, U.S. demand for unwrought aluminum is

;v in increasing so rapildly that only limited quantities are likely to be
ak, avallable for export., Furthermore, U.S. producers are establishing
that plants for producing primary aluminum in less developed countries thatb

66, _have only a limited market for aluminum, and it is likely that part
: of the foreign demand will be supplied from these facilities, which
otherwise would not be operated. on a profiltable basis.

pure

stween -

.. The U.8. imports

on~ - \

Prices k The United States is the world's leading importer of runwrought

b~ _aluminum, The trend of imports has been upward in recent years; im-

ngot ports amounted to 511 million pounds, valued at $117 million in 1958
. and to 1,0h) million pounds, valued at $218 million, in 1966 (tableB&

* If the U.S. Government had not disposed of approximately 715 million

der _bounds of aluminum from Government stocks during 1966, imports would
ng _have shown an even greater increase., The share of domestic consump-
il- on supplied by lmports that consisted almost entirely of primary
of . got ranged between 7 and 1l percent during 1958-66.

tive
genoy
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Tn 1966 the percentage distribution of the total quantity of im-

. ports under the items included in this summary was as follows: Un—.
wrought aluminum, nonalloyed (618.02), 51.6 percents unurought gluml—
num, alloyed (618.06), L8.2 percent; and hollow cast extrusion ingot
(618.45), 0.2 percent. The negligible amount of trade reported for
items 618.0L and 618.0L is believed to have resulted, at least in part,
from statistical classification errors. -

Canada, Norway, and France supplied 93 percent of total U.S. im-
ports of unwrought aluminum in 1958-66. Canada has historically been
<the predominant supplier although its share of annual U.S, imports
declined from 8l percent in 1958 to 7L percent in 1966, while Norway's
share .increased from 9 percent to 15 percent in the same perlod. The
large gquantity of imports from Canada in recent years is partly gug to -
a large Canadian producer!s acquiring aluminum-fabricating facilities
in the United States. Imports from France may have been similarly
affected by a French producer's purchase of. an interest in a large -,
U.3. fabricator. This fabricator, the French producer, ard another -
U.S. firm built a primary-aluminum plant in the United States which
commenced production in 1966, thereby reducing the U.S. fabricator's
dependence on purchased raw material requirements.,

Norway's share of U.,S. imports of unwrought aluminum has grown
at an exceptionally fast rate, increasing from Lli million pounds in
1958 to 157 million pounds in 1966 (table 3). The increase in imports
from Norway reflects in part increased imports from a Norweglan firm
that is 50 percent owned by a U.S, aluminum producer. Norway's share
of the U.S. market will probably continue to grow during 1967-~70, in ~
view of the fact that another American producer and another Norwegian
firm are jointly building an aluminum-reduction plant in Norway that
is slated to have a capacity of .26l million pounds a year and expected
to market a significant part of its production in the United States.

Aside from considerations of price, quality, and service, certain
domestie consumers have been induced to import unwrought aluminum be-
cause, having experienced shortages of domestic material on several
occasions, they are concerned about the possibility of recurring short-
ages. The concern of these consumers 1is underscored by their knowledge
that the domestic producers of primary aluminum have a substantial
excess of fabricating capacity over metal-producing capacity. On the
- other hand, Canada and Norway, which are the principal sources of im-
ports, have much greater aluminum-producing capacilty than fabricating
capaclity. Also, many independent fabricators are reluctant to be en-
tirely dependent on domestic producers for thelr raw material require-
ments when they must compete with these same concerns in marketing
thelr fabricated products. Independent fabricators have contended

January 1968
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before congressional committees that the prices for both unwrought al-
pminum and aluminum mill products of the integrated domestic producers
were at levels which prevented the independent fabricators from real-
izing an adequate profit on thelr operations.

The relative importance of imports in supplying domestic require-
ents for unwrought aluminum in the future will depend largely on where:
J.S. producers locate new production facilities. The economi¢ location
f primary-aluminum-production plants involves balancing three factors:
1) the avallability of large quantities of low-cost electric power,

). the avallability of bauxite, and (3) the distance between the
roducing point and the market for the unwrought aluminum. No one of
hese factors 1s necessarily overriding, and the final selection of
ocation results from weighing the economic importance of each factor.
other important consideration in locating aluminum-producing plants
forelgn countries is the political stability of the foreign govern--
nt and the risk of possible nationalization of high-cost plants. If
S. producers continue the trend apparent in 1960-66 of locating more
d more of their new production capacity in countries that do not _
ve adequate markets for the new production, such as Australia, Ghana,
ind Norway, it is virtually certaln that imports will capture an in-
yreasing share of the growing U. S. market.

i
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Table l.--Unwrought aluminum:

ALUMINUM METAL EXCEPT WASTE AND SCRAP

U,S. production, imports for consump-

tion, exports of domestiec merchandise, and apparent consumption,

1958—66
(Quantlty in millions of pounds; value in milllons of dollars)
: Production ; ; +  lRatio
- N R R Apparent : (percent)
Year @ Ppi- ‘Second-’ H ports ' ports ' consump- sof lmports
' ary | oapy 1/°.Total : ¢ tion 2/t to con-
? Iy ~3 t H 3 t sumption
, : . Quantity
: 3 N 3 : 3 :
1958 =m e : 3,132+ 580 : 3,712 3+ 51l s 105 s 4,118 3 12
1959~ : 3,908 : 720 s L,628 1 L8O : 242 s Ly, 866 : 10
1960-——=~s L,028 ¢ 658 h,686 : 309 : 570 b, 25 s 7
1961-----3 3,808 :+ 680 : L,h88 ; 398 : 258 i, 628 : 9
1962 mmmm : L,236 1 924 : 5,160 ¢ 620 : 302 3 5,478 11
3 H 3 H $ H ’ H
1963~~~ : 4,626 ¢+ 1,012 3 5,638 ¢+ 831 : 3313 6,138 1l
196)~mam ¢ 5,106 ¢+ 1,104 : 6,210z 788 :  L17 s 6,581 3 12
1965 3 5,508 : 1,282 3 6,790 ¢+ 1,055 :+  LOT : 7,438 3 1L
1966w 3“5,936 s 1,386 ¢ 7,322 3 1,0 s 377 s 7,989 s 13
3 s $ 3 : 3 :
: Value
s 3 : 3 : : 3
1958mmmemr  77h 1 13 917 ¢+ 117 : 2l 3 1,010 : 12
1959~m~m~=t 955 : 176 3 1,131 111+  5h: , 1,188 s 9
1960 mm e me : 1,030 ¢+ 168 : 1,198 76 3 128 3 1,146 7
196L s 9503 169 3 1,119 3 91 3 58 3 1,152 8.
1962w rmmm H 998 3 218 s 1,216 : 130 s 67 3 1,279 : 10
H H H H : . : !
1963 mmmm t 1,040 1 227 3 1,267 3 163 % 72 : 1,358 12
196}y : 1,196 259 3 1,455 s+ 163 3 92 3 1,526 3 11
1965w~ 3 1,338 ¢ 311 1,6&9 $ 218 93 3 L,77h ¢ 12
1966mrmm=t l,hh6x' 338 : 1,784« 218 s 90 s+ 1,912 : 11

!

LS

'L/ The values of
unit value of primary production in the corresponding years.,

secondary production were estimated by applying the

2/ Computed by adding total production and net imports.

Sourcex

Bureau of Mines; imports and exports compiled from official- statistics

Production compiled from official statistics of the U.S.

of the U,S, Department of Commmerce.
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U.5. exports of domestic merchandise,

by principal markets, 1958, 1960 and 1962-66
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Table 3.--Unwrought aluminums

BN

U.5, dmports for consumption by princi-

pal sources, 1958-66

Total

°
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Table hL.--Unwrought aluminum: U.S., imports for consumption, by tariff .
classification (identified by TSUS item numbers), 196L-66

: : ¢ Aluminum alloys : Hollow
+ Aluminum ¢ Aluminum s Aluminum : ¢ cast

Year ¢t in colls : in ingots: silicon : Other : extrusion
H :

Total
ingots

2 o8 6 o5 en

H . H H
s (618.01) : (618.02) : (618.0L) 3(618.06)1 (618.45) :
' Quantity (1,000 pounds)
! .
; t : 2 ! ? ?
196h--1 1/ ¢+ Lh8,73L : - 1337,03L 3 2,557 + 788,322
1965-~1 10 ¢+ 637,8Lh s 18 +411,680 ¢+ 4,980 ¢ 1,08l,532
1966~—1 100 ¢ 538,953 : - 1502,823 2,100 ¢+ 1,043,976
H H H B . H H
f Value (1,000 dollars)
: 1 H : 1 t
196h--: 2/ : 89,949 1 -1 72,229 3 575 ¢ 162,753
1965~~2 ~ 21 128,800 : 18 ¢+ 88,313 L,10h 218,237
‘1966—-x 25 3 109,332 : - 1107,621 52l 217,502
H H 1 H

H H

1/ Less than 500 pounds
2/ Less than $500

Source: Complled from offilcial statistics of the U.S. Department of
Commerce, :

Note,-~The negligible amount of trade reported for items 618,01 and
_ 618.0k 15 believed to have resulted, at least in part, from statisti-
_ cal classification errors. ' '

January 1968
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ATUMINUM MILL PRODUCTS 51

Commodity item

Aluminums

T Y T T e e T Y e bt M ot S ) P e, ] et iy o o g St e et £ It et S

O e g st o e ot

Wire“""'""‘"‘"""““ e e o 7o o T Pt T e e it e 618020, e 22
Wrought bars, plates, sheets, and

L N s . 618.25, ~.27, ~229
FLAKES ~m mmm e s = o e e e e e e ~= 618,10
POWABIS = e et ot st ettt e e i 618,12
Pipes, tubes, and blanks; pipe

and tube flttings—————mmmommmmoa 618.47, -.L8

- Note.-~For the statutory desecription, see the Tariff Schedules of ;
e United States Annotated (TSUSA-1968),

U.3., trade position

The United States is the worldts largest producer, consumer, and
porter of aluminum mill products. Annual imports of these products,
lowever, accounted for less than 5 percent of the quantity of U.S.
consumption in the 1958-66 period. Owing to a marked rise in exports,
he U,S. balance of trade in the aluminum mill products considered

re shifted from a deficit of 8L million pounds in 1959 to a surplus
2 million pounds in 196l3 in 1966, however, the trade balance
iifted to a deficit becduse of a sharp increase in domestlc consump-
on. : A ,

seription and uses

The articles enumerated above are the principal aluminum mill
oducts produced in the United States with the exception of foil
tems 6l).06 to 6hh.12), and electrical cable and insulated wire
tems 688.06 to 688.25); these excepted products are discussed in
arate summaries in volumes 6:5 and 6:1l, respectively. ’

_Sheet, plate, and strip account for about half of the U.S. con-
on of the products covered by this summary; they are products of
idﬂrectangular cross section that are generally produced by rolling
dwrought aluminum (see summary on aluminum metal except waste and ‘
¢rap, elsewhere in volume 6:1, items 618.01 et al.). Sheet, strip, -
t?; and bar are included in this summary whether or not cut, pressed,
vamped to nonrectangular shapes and.Whether not' ¢lad.(item.618.25), °
ag‘ wholly of aluminum (item 618.27), or clad with ‘some other metsl
©18.29), The term "olad" is defined in headnote 3(d), part 2, .
ledule 6 of the TSUSA-1968. : '

December'l967
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[y ATUMTINUM MILI PRODUCTS

Sheet and strip are fabricated into such diverse products as
roofing, siding, awnings, boat hulls, refrigerator shelves, alrcraft
~and trailer skins, automotive trim, cans, and cooking utensils.
Building products constitute the largest single market outlet for
sheet and strip. Plate 1s used extensively in the construction of
ships, aircraft, military vehicles, railroad cars, and tanks.

Rod and bar are solid products which are genserslly-produced by .
rolling or extruding processes. Rod of round cross section and bar.
of rectangular, hexagonal, or octagonal cross section are used prin-
~oelpally as forging stock, screw-machine stock, and redraw rod. Forg-
ing stock is converted into aircraft and ordnance components and other
articles which require a certain combination of mechanical properties.
Screw-machine stock is machined into fasteners, gears, knobs, bushings
and the like, Redraw rod is drawn into wire for use as an electrical
conductor, or it is further fabricated into such products: as welding
electrodes,. rlvets, nalls, screening, and fencing,

Angles, shapes, and sections are solld products generally produce
by the extrusion process or by roll forming, These products conslst
largely of structural shapes used primarily in architectural applica-
tions (such as windows, doors, and curtain walls) and in transporta-
tion equipment (truck-trailer flooring, aircraft wing spars, automo-
bile grilles, and so forth).

Aluminum powder is a fine granular material that is made by dis-
integrating (atomizing) a stream of molten metal with a blast of steam
or alr. Such powder is used for producing shaped articles by means' of

- powder metallurgy techniques and for producing pyrotechnics, explosive
or aluminum flakes. In making flakes, the powder is mixed with miner-
al spirits and stearic acid and processed in ball mills to form a
slurry containing aluminum flakes. The excess mineral spirits are
removed by filtration leaving a filter cake which is either drled and
polished to produce flake (also known as aluminum bronze powder ‘when
alloyed) or thinned with mineral spirits to produce paste (see summary
on item }73.88 in volume liz10). Flake and paste are used.principally
in the manufacture of paints. ' y

Aluminum pipes and tubes-are produced both with and wlthout seams

"The seamless type and tube blanks (blooms) are generally produced by
the extrusion process from solid or hollow cast extrusion ingots; some
seamless tube 1s produced by drawlng extruded tube to final size in
order to meet close dimensional tolerances. Roll-formed and welded
_ tubes are produced from sheet stogck, = Aluminum pipe and tube are used, .
for example, in irrigation systems, bridge railing, lawn and beach
furniture, and electrical conduit,

December 1967
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ATUMINUM MILL PRODUCTS

| 53
The use of aluminum mill products has increased rapidly in recent
£ vears owing to the exploitation of thelr favorable mechanical and
_physical properties and vigorous sales promotion. For xample, the .
. _ bigh strength-to-weight ratio of aluminum products has contributed to
; their use in transportation equipmenty the high electrical conduotiv-
ity and light weight of aluminum has led to its .extensive use in elec-
 trical transmlsslon lines; and 1ts resistance to corosion, high reflec-
Y - tlvity, and attractive appearance have been partly responsible for its
b - 4nereased use In architectural and decorative applications. Technolog-
ln~ al advances such as the development of improved alloys, new Jjoining
rg- hniques, and new finishes, have also contributed significantly to
>ther reased use of these products. Other important factors have been
ties. relative price stability of aluminum products; new availabilities,
1ings, ‘8.g., Wider sheets and larger extruslonsy and the ease with which
Lecal bhese products can be further fabricated. An example of the Latter is
ing minum sheet which responds readily to bending, drawing, spinning,
amping, embossing, stretch-forming, and roll-forming.
oduce In this summary, all quantities are expressed in terms of pounds.
ist
ica-
ta-

. December 1967
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ATUMINUM MILL PRODUCTS

U.S8, tariff treatment -

The column 1 (or trade-agreement) rates of duty applicable to im~
ports (see general headnote 3 in the TSUSA-1968) are as follows (in
percent ad valorem and cents per pound)s

sU.0. concessions granted
¢in 196l1-67 trade confer-
s ence (Kennedy Round)

G

H

2

- Canadlan article and
originegl. automotlive
equipment

H

D6 08 06 28 oo oa oo

3 :
3 3
TSUS | Commodity , Prior .goeg stage,sPinal stage,
L 1tem ; T8te | orfective : effective
3 H ¢ Jan., 1, 1 Jan. 1, -
: 3 'y 1968 3 1972
: : 3 3
¢ Aluminum will productss 3 2 H
618,15  Wrought rods-meemmmman—mo—— ¢ - 2,5¢ 3 2.h¢ 0 1L/ ¢
618. 37: Wrought angles, shapes, t 19% s 17% 3 9.5%
and sections, H H ]
'618 203 Wire, not coated or plated : 12.5% 3 11% 3 6%
with metal, H H H
'6189222 Wire, coated or plated s 0,1¢ s 0,09¢ 0.05¢
: with metal. 1+12,5% 1 + 11% ¢ + 6%
618.25:  Wrought bars, plates, 3 2,5¢ ¢ 2.4¢ 3 1/ 2¢
‘ : sheets, and strip, 2/ ; 3 3 -
§ not clad. g H 8
618,275  Wrought bars, plates, s 2,5¢ 3 2.h¢ s 1/ 2¢
: sheets, and strip, 2/ : s
3 clad wholly of aluminum. H 3
618,29t Wrought bars, plates, ¢ 2hZ s 2L.5% 3 124
t+ . sheets, and strip, 2/ s 2 3 ;
3 c¢lad with other Lhan H t H
T aluminum, H H H :
GL8.U0t  FLakes-emmrmmmm e rmemmomm waresn s 5.L¢ s h.5¢ & 2.5¢
B18,125  POWAErs—rrmm—mmmm e s e e s 19% s 17% 3 9.5%
618@h78 Pipes and tubes and blanks 19% s 17% 9.5%
therefor, pipe and tubs 3 :
fittings. $ H
618 th Pipes end tubes, etc., if Free 3 3/ : 3/
3 :
3 3
: 3
: g

1/ The final rate will become effective Jan. L, 1971, at the Lth stag
2/ Whether or not cut, pressed, or .stamped to nonreotangular shapeso
;/ Duty status not aLfected by trade conference,

- December 1967
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ALUMINUM MITL PRODUCTS | '53

The use of aluminum mill products has increased rapidly in recent
years owlng to the exploltation of thelr favorable mechanlcal and
physlcal properties and vigorous sales promotion. For :xample, the
high strength-to-weight ratio of aluminum products has contributed to
their use in transportation equipment; the high electrical conductiv-
1ty and light welght of aluminum has led to its extensive use in elec-
trical transmission linesjy and its resistance to corosion, high reflec-
tivity, and attractive appearance have been partly responsible for ite
increased use in architectural and decorative applications.  Technolog-
ical advances such as the development of improved alloys, new joining
techniques, and new finishes, have also contributed significantly to
increased use of these products. Other important factors have been
the relative price stability of aluminum productsy new availabllities,
e.g., wider sheets and larger extrusionsy and the ease with which
these products can be further fabrlcated. An example of the latter is
aluminum sheet which responds readily to bending, drawing, spinning,
stamping, embossing, stretch-forming, and roll-forming.

In this summary, all quantitles are expressed in terms of pounds.

. December 1967
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5L ATUMINUM MILI PRODUCTS

U.8, tariff treatment -

The colunn L (or trade-agreement) rates of duty applicable to im-
ports (See general headnote 3 in the TSUSA-L968) are as follows (in
percent ad valorem and cents per pound)s

sUoedo GonoessLons granted
sin 196L-67 trade confer-
¢ ence (Kennedy Round)

3 3
3 g
TSUS $ Commodity 3 ?rior sFirst stage,:Final stage,
~ dtem , ; rate . orfective : effeotive
. g 3 : Jan. 1,7 1 Jdan. 1,
. s s 1968 ¢ 1972
: : 3 3
¢ Aluminum mill products: H o2 H
» 618,151 Wrought 10Ag—m—mmmemmmmm—— : 2,5¢ 3 2.h¢ s 1/ 2¢
618.17:  Wrought angles, shapes, t 19% s 17% s 9.5%
: $ and sections. s 3 3 '
618,205  Wire, not coated or plated : 12.5% 3 11% s 6%
$ with metal. H 3 H
618,22r  Wire, coated or plated 3 O.l¢ s 0,09¢ ¢ 0,05¢
s with metal, s +12,5% ¢ + 11% ¢ + 6%
618.25:  Wrought bars, plates, s 2,5¢ 3 2.h¢ 3 1/ 2¢
" : sheets, and strip, 2/ 3 3 3 -
$ not clad. - 8 2 : $
618,275  Wrought bars, plates, 3 2.5¢ 3 2.0 2 1/ 2¢
3 sheets, and strip, 2/ 3 3 3
H clad wholly of aluminum, s H H
618,291  Wrought bars, plates, s 244 s 2L.5% 3 12%
t .  sheets, and strip, 2/ 3 3 3 :
3 clad with other than 3 H H
T3 aluminum, H H H
OL8, 101 FLOKESmmrmimimmrewimmaen smsmsim s sarn 1 B.lé s ho5¢ ¢ 2.5¢
BLB, 128 POHAEIS = mtrmrmm rommmm m esr cmm at t 19% s 17% s 9.5%
618,473  Pipes and tubes and blanks s “19% ¢ 17% s 9,.5%
§ therefor, pipe and tubes 3 H H
fittings. H $ H
618 h85 Pipes and tubes, ete., if 1 Free t 3/ : 3/
$ . - Canadian article and H H :
$ original automotive H H 3
3 “mu,equipment 3 : H
: : 3

L/ The final raete will become effective Jan., 1, 1971, at the hth stage.
2/ Whether or not cut, pressed, or .stamped to nonrectangular shapeso
2/ Duty status not affected by trads conference.
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ALUMINUM MILL PRODUCTS 55

The tabulation above shows the column 1 rates of duty in effect
prior to January 1, 1968, and modifications therein as a result of
concessions gramedby the United States in the sixth round of trade
negotiations unver the General Agreement on Tarliffs and Trade (GATT) .
Only the first and final stages of the annual rate modifications are
shown above. (See the TSUSA~1968 for the intermediate.staged rates.)

A1l of the prior rates of duty shown above reflect concessions
granted by the Unlted States in the GATT. The rates applicable to
items 618.20 and 618.22 had been in effect since June 30, 19513 those
applicable to items 618.15, 618,17, 618.25, 618.27, 618.40, 618.4L2,
and 618.47 had been in effect since June 30, 19583 and tha rate appli-
cable to ltem 618,29 had been in effect since July 1, 1963. All of
the rates above remained unchanged under the TSUS from August 31, 1963,
through the end of 1967. Item 618,48 (formerly part of item 618.47)
was established as a result of the Automotive Products Trade Agree-
ment with Canada as to articles entered on and after January 18, 1965.

‘ Except for item 618.48, which was not among the articles listed
for negotiation in the Kennedy Round, concessions amounting to re-
ductions in duty ranging from 16 to Ll percent were granted by the
United States on all other items considered here. The rates are being
reduced in five annual stages for all items except items 618.15,

618,25, 618.27, and 618.29, for which the rates are being reduced in
four stages--the fourth and final reduction to go into-effect January 1,

December &9]_67'

7




56 ATUMINUM MILL PRODUCTS

In recent years the great bulk of the imports considered herein
have consisted of the lower rate articles provided for under items
618,15, 618,25, and 618,27, The average ad valorem equivalents of the
specific rates of duty in effect on December 31, 1967, based on duti-
able imports in 1966 were as follows:

TSUS item _ Percent
L e et o e e 6.9
ey P SR — 1
I U ———— 8.3
BL8, 27— e e 6.6
[ X Jy Io M——— S N — 9.8

=8/ There were no limports of the articles provided for under item
61 22 on which to compute a representative ad valorem equivalent.

In additlon to the aforementioned duty provisions for aLuminum
mwill products, the TSUS also provides for duties on certain domesti-
cally manufactured articles which have been processed abroad. Item
806,30 1/ for instance, provides that the rate of duty on any such
‘article when imported shall be based upon the value of the processing
outsid7 the United States rather than on the total value of the arti-
cls. 2

1/ Ttem B06.30 refers to articles of metal (except precious metal)
manufactured or subjected to a process of manufacture in the United
States, which are exported for further processing, and after such pro-
cessing outside the United States are returned to this country for
additional processing,

2/ TFor example, the duty on lmported sheet made from foreign ingot
is 2.l cents a pound in 1968. Imported sheet made from U.S. produced
Ingot, however, would be assessed at a lower ratej thus assuming that
the total value of such imported sheet is 32 cents a pound (of which
2Ly cents represents the value of the U.S. ingot used in making the
- sheet, and 8 cents the value of the processing abroad) such sheet
would be dutiable at about 0.6 cent a pound. The latter figure is
equivalent to the ratio of the value per pound of the processing
abroad to the full value per pound of the imported sheet as applied to
the duty lmposed on wholly foreign-made sheet,

December 1967
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ATUMINUM MILI PRODUCTS

U.S., consumption

Apparent domestic consumptlon of aluminum mill products increased
from 2.1 billion pounds in 1958 to 5.3 billion pounds in 1966 (table
]1)--representing an increase of L6 percent., AlL of the aluminum mill
products shared 1n the increase in consumptlons however, for sheet and
extruded angles, shapes, and sectlons-—-products which in 1966 accounted
for Bly percent of the consumption of all aluminum mill products--the -
increase was unusually rapid, The growth in U.S, consumption of alum~
inum mill products ls expected to contlnue at a rapld pace as new uses
for these products are developed and existing markets are more fully

explolted.

There are numerous .examples of markets that offer considerable
potential for wider application of aluminum mill productsj the metal
can market is representative of one where the .use of gluminum has in-
creased substantially in recent years and where there are opportunities
for further growth. In 1961, L9 million pounds of aluminum was used in
fabricating cans, whereas in 1966, consumption of aluminum for this ap-
plication was 2L49 million pounds. In spite of this rapid growth, alum-
inum accounted for only 2.l percent, by welght, of the material used
in the manufacture of metal cans in the United States in 1966.

U.S. producers

In 1966 the aluminum mill products herein considered (except pipe
and tube fittings) were produced by approximately 205 concerns, many
of which produced more than one class of these products. The number
of producers of these products was as follows:

R |
~ Plate-- : e 12 : Angles, shapes and sections = '
Rolled rod and bar—=w—--- mm——= 12 3  and extruded rod, bar,

$

!

pipe, and tube

~ Welded tubemmmm—m- e e e —— Powder and flake

~ Production facilities are located in all reglons of the United States,

‘°,‘but they are concentrated in the North Central and Middle Atlantic

~ States, Approximately 33 of the aforementioned producers make aluminum.
~1mi11 products (predominantly sheet and extruded shapes) for their own
_ consumption and not for sale. These captive producers consist prin-
clpally of companies that make architectural products such as siding,
~ doors, windows and curtain walls. '

. Aluminum mill products are produc;d by integrated concerns (com-
gzg es ?hat produce both primary aluminum and -aluminum mill products)
, honintegrated producers. Data gathered by the U,3. Department of

Decenber. 196
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:58 ATUMTNUM MTLL PRODUCTS

Commerce show that in 196l (the latest period for which data are
avallable) elght integrated producers accounted for 76 percent of the
total quantity of U.S. shipments of sheet and plate, 60 percent of the
shipments of uninsulated wire, and 39 percent of the shipments of ex-
truded angles, shapes and sections, extruded rod and bar, extruded
pipe and tube, and drawn tube. Data are not avallable on the inte-
grated producers'! share of shipments of rolled rod and bar, powder,
flake, and welded tube, since publication would disclose the operatlons
of individual companies§ however, it is known that integrated producers
accounted for the bulk of the total shipments of these products.

The integrated aluminum producers are all large companies wilth
multi~plant operations, whereas nonintegrated producers are generally
small, single~plant companles with limited product lines. The number
of nonintegrated fabricators has grown in recent yearsj however, thelr
share of total U.3. shipments of aluminum mill products has remalned
virtually unchanged owlng to an accompanying trend toward vertlcal
integration, This integration has resulted both from the acquisitlon
of large independent fabricating plants by integrated producers and
from the expansion of large producers of fabrlcated products into
primary aluminum production., The trend toward vertical integratlon
of production is expected to continue; for example, two large non-
integrated domestic producers and a foreign concern built a Jjointly
owned primary aluminum plant which commenced production in 1966, This
development resulted in a significant increase in the fabricating
capaclty of the integrated producers with a corresponding reduction

"In the capacity of the nonintegrated ,sector of the  industry.,

The considerable extent to which production of aluminum mill pro-
ducts has become internationalized is indicated by the fact that in
1965 integrated U,S. aluminum producers owned outright, or in partner-
ship with foreign interests, aluminum fabricating plants in 23 foreign
countries (the United Kingdom, Japan, Germany, Australia, India,
Mexico, Venezuela, and others); moreover, in some countries the U.S.
concerns had multi~-plant operations. Likewise, Canadian, French,
Swiss, and .German aluminum producing companies have acquired facili-
 tles for producing aluminum mill products in the United States.

- According to the Census of Manufactures, 15L of the 211 U.S.

establishments engaged primarily in the rolling, drawing, and extrud-
ing of aluminum in 1963 had 20 or more employees. Total employment
in this industry was 55,247 in 1963, compared with 16,879 in 1958,
The establishments covered in the Census of Manufactures, however,
. are not fully comparable with the establishments that produce the
products covered by this summary. The census data, which relate to
only those establishments that are primarily engaged in "rolling,
drawing, and extruding aluminum,' include the rolling of foil covered
in a separate summary (in item 6l);.06 et al., discussed in volume '
©15), but exclude the production of powder, flake, and pipe and tube
fittings, covered in this summary.

December 1967
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ALUMINUM MILI, PRODUCTS 59:

U.S. production

U.S. producers! shipments of the products considered here (except
pipe and tube flttings, which are not separately reported) increased
from about 2.1 billion pounds in 1958 to 5.2 billion pounds in 1966,
representing an increase of 148 percent. These shipments consisted of
the following classes of products in 1958, 1965, and 1966 (in millions
of pounds)t ' :

1953 . 1965 1966

Sheet (including strip). and plate-=-—w——— 1,153 2,619 2,942
Angles, shapes, and sectlongw——=—-——————- 1/ 605 1,281  1,L33
Rods and bars——————mmm o= R 1/ 120 213 255
Wire, bare==——mm—mm e s N 83 103
Pipes and tubes—m—mmmmmmm— e 1/ 172 355 388
Atomized pOWder —mmmmmm e e 7 33 85
Flaked powder-——m=—mmmmm e i N 7 8

L ——— 2,105, L,621 5,21l

1/ Partly estimated,

Although data on shipments of fittings for pipe and tube are not avail-
able, such shipments probably increased at a rate comparable to that
shown above for pipe and tube.

U.5. producers! shipments as reported in tables L and 2 and in
the above tabulation do not include certain interplant transfers
because their inclusion would result in duplication, In 1963, the
most recent year for which data are available, interplant shipments
were equal to approximately 17 percent of U.S. producers' total ship-
ments of aluminum sheet and plate, 55 percent of their total shipments
of rod and bar, and 19 percent of their total shipments of bare wire.
The excluded interplant shipments consisted principally of sheet to
be rolled into foll, rod to be drawn into wire, and bare wire to be
insulated, Interplant transfers did not account for a substantial = .
part of total shipments of the other products covered in this summary.

Based on data in the 1963 Census of Manufactures, U.S, producers'
shipments of the aluminum mill products dealt with in this summary are-
estlmated to have had an average value of 40.5 cents a pound in 1963
or 18.1 cents a pound more than the average value of unwrought alumi-
num shipments (ingots, etc.) during the same year. '

5 Data for 1966 on producers' shipments, exports, imports, and
Pparent consumption, by classes of product, are shown in table 2.

December6}867
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"UuS. exports

U.S. exports of the aluminum mill products included in this sum-

:mary increased annually from an estimated 21 million pounds, valued

at $11 million, in 1958 to 190 million pounds, valued at $83 million
in 1966 (table 1)3 the quantity of annual exports thus increased eight-
fold, The quantity exported in 1966 was equal to 3.6 percent of total
U.S. producers! shipments.

In 1966, sheet, strip, plate, rod, and bar products accounted for

.88 percent of the total quantity of exports of the aluminum products

considered here. Exports in 1966, by product classes, were as followss:

Quantity Value
(1,000 (T,000
pounds ) dol'lars)

Sheet (including strip) and plate-—mr——m 148,107 56,273

Angles, shapes and sectlong—=————==—m-~ 6,295 8,194
RodAS 8Nd Dargmrm —mm s smommm o e it e e 18,392 6,805 . -
WALE, DAL e o e o o e 7,045 3,676
Tubes, pilpes, and tube bloomg=r—m——m——m 3,L22 2,46l
Eleotrical conduibe—mmm—mmmmm———— e 2,406 992
Pipe and tube fittings——me——mm—mocm——e——— 2,051 2,897
Powder and flakes=-—m—memmmmmmmm———————— 1,815 1,235

U.3. aluminum mill products were exported to more than 70 coun-
tries in 1966, Canada became the leading export market in 1963
(table 3), after a large Canadian producer of primary aluminum built
& rolling mill in upper New York State and exported to Canada a signif-
icant part of the mill's production of sheet and plate, which was

‘fabricated from imported ingot. U.S, drawback privileges permit a

99-percent refund on the duty pald on ingot that is imported for con-
version into mill products for export. U.S. exports of sheet and
plate products to Canada increased from 7 million pounds in 1962 to
45 million pounds in 1963 (the first year in which this new mill was
in operation), and further increased to 148 million pounds in 1966.

The Canadian company mentioned above acqulired four more aluminum-
rolling plants in the United States in early 1965, but it is unlikely
that these acquisitions will have the same dramatic effect on U.S. ex-
ports to Canada as the first acquisition, The New York plant supplies

‘reroll stock to certaln Canadian mills as.well as to domestic mills,

whereas the plants acquired in 1965 are expeoted to supply sheet and

strip principally to domestlc consumers.

Indla was the second largest market for U.S, exports of aluminum
mill products in the 1962-~66 period. Exports to Indla during those -
years consisted principally of rod that was to he further fabricated
into wire for use in electrification programs. U.S, exports of rod

December 1967
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ATUMINUM MILL PRODUCTS 61

to Indla totaled 70 million pounds during 1962-66, accounting for 62
percent of total U.S. exports of rod and bar in that period. Rod ex-
ports to India have been financed largely through funds provided by
- the Agency for International Development. : :

t= Exports to the United Kingdom, Japan, and the European Economic

1 Community (EEC) countries have been significant in recent years, al-
though with respect to these countries the United States is a gubstan-
tial net importer of aluminum mill products. It is believed that the

r marketing services and the broad range of products offered by U.S.
producers (wide sheets, large shapes, and wide selection of alloys)

B3 have enabled them to compete in markets that already have advanced

domestic industries for producing aluminum mill products.

U.3. imEorts

U.S. imports of the products considered here fluctuated during
the 1958~66 period from 57 million pounds valued at $21 million, in
1958 to 250 million pounds, valued at $78 million, in 1966. Imports
in 1966 by product classes, wers as follows (see more detailed data
in table L)t ‘ '

Quaritity Value
(1,000 {1,000

pounds dollars).

Sheet, plate and strip (including

nonrectangular blanks )———mmmm—mm————- 213,468 63,800
Angles, shapes, and sectlong—mw=-——m—m=- 2,019 1,005
Rods and hars=——m—mmmm s e e 29, L1l 10,8LL
Wire, barg-s=—mmmm—mmmmmm s mmmmem 2, 41 858
Pipes and tubes and pipe and tube :

PIbbANggm o e e ot tim e © 1,179 710
POWAOI = m e i e 515 177
FLakeS~mmmicem R 168 2li3

During 1958266 imports of rods, bars, sheets, plates, and strip,
including nonrectangular blanks, accounted for 98 percent of the total
Qantity of imports of the products covered by this summsry. ' These
DProducts are particularly well suited to import trade., They are
frequently purchased in standard sizes, alloys, and tempers and there-
iﬁre may be imported and held for resale or direct consumption without
5 e importer’s running an undue risk of having material in inventory
ag§1Wthh there may be little demand; also, the import duties on these
il cles are somewhat lower than on most of the other will products.

® Quantity of annual imports of the aforementioned products fluctue

2zz§ui;€igi.l958_66 at levels ranging from li to 6 percent of domestic
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Although domestic consumptlion of angles, shapes, and sectlons 1s
very large (approximately 1.l billion pounds in 19663, imports of thi
~class of products have been insignificant (about 2 million pounds in
1966). The relative unimportance of imports of angles, shapes, and
sections (item 618.17) is attributable to (L) the intense competition
among the 1LO domestic producers which has resulted in low prices for
these articles in the U,S, market, (2) the relatively high rate of
duty (L9 percent ad valorem prior to Jan, 1, 1968), and (3) the long
lead times required by foreign firms to £i1ll U.S. orders, compared

- with the dellvery schedules offered by domestic producers. Further-
more, these products are generally produced to exacting customer
“speclfications, and often close liaison between the customer and the
producer must be maintained in order to effect changes in specifica-
tlons desired by the customer. Similar liaison between a U.S. custo-
" mer and a foreign supplier is difficult and expensive to maintain.

The principal sources of U.S, imports of wrought aluminum rods,
‘bars, plates, sheet and strip (including circles and discs) have been
.the countries in the EEC, also Japan, Canada, the United Kingdom,
Yugoslavia, Spain and Austria. The EEC supplied approximately 59 perr
cent of the total quantity of U.S. imports during 1958-66. Tmports
from EEC countries increased from approximately 36 million pounds
valued ab $13 million, in 1958 to 15L million pounds, valued at $h6
million in 1966 (table 5). ' .

In addition to the imports mentioned above, a significant quan~
tity of ilmports in some years are known to have consisted of aluminum
mill products that were processed in forelgn countries from ingot
produced in the United States; however, official statistics on such
transactions (reported under item 806,30) are not segregated by prod-
ucts of individual metals, '

The reported value of annual U.S, imports of rods, bars, sheets,
plates, and strip, including nonrectangular blanks, declined from an
average of 36.1 cents a pound in 1958 to 30,7 cents a pound in 1966,
The decline in the average unit value of these imports may have been

- due, in part, to differences in the product mix, but it followed the
general decline in domestlc prices for wrought aluminum products that
oceurred.in 1958-6l and early 1965, when domestic capacity to produce

" these products far exceeded demand, As domestic prices for aluminum

rods, bars, sheets, and plates declined, the price advantage of im-

ports diminished. As a result, the share of apparent domestic con-

sumption of these products accounted for by imports declined from 6,0

percent in 1962 to 3.8 percent in 1963, and L0 percent in 1964, How-

" ever, domestic prices began to firm after the early part of 1965 owlng

to a significant increase in defense requirements and continued growtk
in commercial demand, With improved domestic demand and higher pricet
in 1965 and 1966, the share of domestic consumption supplied by import

increased from li,6 percent in 1965 to 7.l percent in 1966,
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Tn view of the ample domestic capaclty to supply a complete range
~of wrought aluminum products, it is likely that the volume of future
{mports will be governed largely by the relative prices of domestilc
and foreign aluminum mill products.
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Table l.--Aluminum mill products: U.S. producers' .shipments, imports

for consumption, exports of domestic merchandis

. sumption, 1958~66

(Quantity in thousands of pounds; value

e, and apparent con-

in thousands of dollars)

/

: : ~ 3 H H Ratio
. . Proﬁgeers’g Tm- 1 Ex- t Apparent ¢ (percent) of
orear o 8 tp‘l/ : ports 2/ t ports 2/ 3 consumption 3 imports to
ments L/ . ! : ¢ _consumption
: Quantity
N 1 H H H 3
1958-———1 2,105,000 + 56,709 1+ 20,777 &+  2,1L0;932 s 2.6
1959-m~—3 2,805,000 ¢ 102,416 ¢ 20,98 + 2,886,432 1 3.5
1960--—~3 2,490,000 ¢+ 75,903 1+ 37,929 s+ . 2,527,97h 3 3.0
1961--mm3 2,700,000 s 100,693 s+ 53,319 +  2,7L7,37h s 307
1962-~~-3 3,090,000 : 120,61L s 85,514 + 3,125,100 s 3.9
3 3 3 H H
1963<mmm1 3,180,000 1 84,880 : 112,598 1 3,452,282 : 2.5
196l—m=s 3,960,000 5 102,302 3 1hl,083 : 3,918,219 s 2.6
1965mmmms 1,621,000 ¢ 134,196 3 146,284 3+ L,607,912 3 2,9
1966mmm=1 5,211,000 5 249,534 + 189,533 1+ 5,274,001 : b7
t s g t :
: ‘Value
14 H 3 3 H
1958-~=~s 3/ 1 20,6243 11,18L 1 3/ v 3/
19593 3/ &+ 35,831 11,018 : 3/ 1 3/
1960--~-:~ 3/ 1+ 27,3823 17,060 3/ 1 3/
1960 mmmmt 3/ v, 3h,327 % 25,061 : 3/ 3 3/
1962--—<s 3/ ¢ 38,h3h ¢ 3b75L: 3/ s 3/
b 3 3 H H
1963-==-z 3/ : 26,675 % 11,2831 3/ 14
196i-mmmt 3/ 1 3,200 S, 3/ s 3/
1 9B mmms 3/ 1 39,6923 61,170 3/ 3 3/
1966===-: 3/ : 77,636 1 82,536 3/ b 3/

L/ U.S. producers! shipments represent total shipments to customers

- and to their own fabricating departments which manufacture products -

beyond the level of mill shapes. Thus interplant transfers of sheet
for conversion into sldlng are ineludedy bul interplant: transfers of
sheet for conversion into foil and rod for eonversion inteo wire are
not included.

2/ Data on imports and exports are partly estimated and are not en-

© tirely comparable with data on produsers! shipments.

_2/‘Not available,

Sources Derived from official statistics of the U.3, Department of
Commerce, '
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Table 2.~~Aluminum mill products: TU,S« producers' shipments, imports
for consumption, exports of domestic merchandise, and apparent con-
sumption by classes of product, 1966

3 Ratio of

. : Produoers': : : Apparent .. ypnorts
Clags of product , ship- , Imports ; Bxports . con~ .. 4o con~
: g ments 1/ . - . ¢ sumption [ gumotdon
v 1,000 * L,000 ¢ 1,000 1  L,000 ;¢ .
: pounds ! pounds ! pounds ! pounds 3 Percent
H H H - I
Sheet (including 2 g g : 1
strip) and 3 : 3 t 1
P t 2,942,275 + 213,168 + 118,107 ¢ 3,007,636 s 7,1
Angles, shapes, 3 t $ t 3
and sections«--: 1, h32 996 : 2,0L9 ¢+ 6,295 : 1,428,750 . 2/
Rods and bars—-——~i 25h,725 t 29,01l + 18,392 5 265,7h7 s 11,1
Wire, bare-—mw-—- : 103,206 ¢ 2,4hL s+ 7,0L5 ¢ 98,602 i 2.5
Pipes and tubes—-3 5/383 ,388 :3/ 1, é7§ 13/ 7,879 1 381,688 1 L/
Powder————mm—m——t 8ly, 921 1.818 o : L
Flakes——mm—mmmem—— t 6/ 7,LL5 nes ) 15 3 91’53h.z 1.l
Total--~---=. 5,213,956 | 249,53 | 189,533 | 5,273,957 | b7

1/ Total shipments to customers plus shipments to own fabricating de-
partments for manufacture into products more advanced than mill shapes.
. Thus interplant transfers of sheet for conversion into siding are in-
cluded, but interplant transfers of sheet for conversion into foil, or
of rod for conversion into wire, are not included.

2/ Less than 0,05 percent.,

3/ Includes pipe and tube fittings.

Not computed because data are not strictly comparable°
/ Atomized powders
6/ Flaked powder.

Source: Complled from official statistics of the U.S. Department -of
Commerce. ‘ : o
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“Table 3.--Aluminum rods, bars, sheets, plates, and strip (including_ 
nonrectangular blanks, and rods): U.S. exports of domestic merchan-
- dise, by principal markets, 1958 and 1962~66 :

Country | 1958 | 1962 | 1963 196k ;1965 © 1966
o Quantity (1,000 pounds)

o : : : 3 3
Canada=——m——m- ¢ 4,980 ¢ 8,545 s 46,245 1 68,355 1 75,730 1 106,987
Tndiammmm————— : 2,094 3 22,145 3 15,91L ¢ 12,4Lb0 ¢ 10,594 s 10,826

" United H H o R ¢ : :
Kingdomm=s—w—— s . 683 1l,387 ¢ 8,482 L,h62 s 2,393 : 1,480
Netherlandg———t 365 1+ 2,547y 5,526 : 5,9th ¢ 2,257+ 3,58L
Mex1oommmmmm—=t ~ 106 s 3,713 : 3,258 : 5,875 1 4,275 s 988

: : g ot -3 : :
Venezuela=mm—=3 728 ¢+ 1,160 :+ 2,318 3+  1,6L3:+ 1,073 5 2,389
West Germany--~: -~ -~ 93 1,459 s+ 1,90L s 2,313 2,653 1 3,974
© . Japans——————— : 28 1 377 3 1,356+ 1,124+ 1,876 3 3,093
- Others———mwm=—=; 3,333 ¢ 19,396 s+ 1h,7h7 ¢+ 28,313 ¢+ 25,484 + 33,178
 Totalemmm—t L, TLL ¢ 73,729 3 99,747 1 130,109 s 126,335 + 166,499

' s 1 : 1 s $ :
: Value (1,000 dollars)
o 1 : 3 1 3
Canada==-====—t 3,247 5 "L,842 1 15,710 1 23,072 3 28,094 :+ 37,788
Indiammm——————t 607 + 5,337 s+ 3,728 ¢ 3,276+ 2,805 ¢+ 2,790
United - 3 : 3 t : 3 H
Kingdom—=——~ by s L,861: 3,272 ¢ 1,883+ 1,608 3 1,138
. Netherlandg—--: 219 + 1,279+ 2,220+ 2,882 : 1,182 : 2,082
Mex1Commmmmman : 76 3+ 1,162 3 869 :+ 1,579 3 1,220 % L0

: 3 : 1 3 3
Venezuela—~~——m 1 355 . 423 823 563 548 3 81k
- West Germany--~t' 7 % 608 3 77TL s t1,138 ¢+ 1,123 3 1,547
'Japan-————— 3 16 232 3 758+ 659.: 1,246 1,602
Otherse=--m——-m: 1,697 : 8,152 ¢+ 5,970 1 10,23k s 10,477 + 1k,777
© Totale=—---3 6,260 ¢+ 27,196 1+ 3L,121 ¢ LL,686 3 ULB,273 s 63,078

I 3 3 : 3
. .Sources .Complled from official statlstles of the

. Commerce,

U.S. Department of

R R o e s et e s
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Table Lo—Aluminum mill products: Imports for consumption, by types
of products, 1966 - . .

TSUSA b Article description - Quantity Value ° Unib
item no.: ! s value .
e | ' £ 1,000 ¢ L,000 ¢ Per
3 o : pounds ¢ dollars : pound
iWrought rodss : 3 3
618.1520 ¢ Under 0.375 inch in diameter—---: 1,622 1 647 : $0.40-
618.1540 ¢+ 0.375 inch or more in diameter--: 22,968 : 8,285+ .36
: . : : 1 8
618.1700 1Wrought angles, shapes, and B K r
e geationg———mm———— et e ~-: 2,049 ¢+ . 1,005 : .L9
3 : : - : : .
H irex \ t : S i
618.2000 ¢ Not coated or plated with metal-t 2,4h1 3 858 3+ .35
618,2200 : Coated or plated with metal-—--- S VAT VAR N V4
3 e o :
tWrought bars, plates, sheets, and : 3 3
3 strip, whether or not cutb, 3 2 H
3 pressed or stamped to nonred- s - : :
H tangular shapesz , Lo 2 ¢
¢ Not clad: » : H H . H
618.2520 3 Circles and disCS=mmmmmmmmm——— : 25,19h ¢ 7,994 1,32
618.2500 ¢ Barg-mmmmmmm i i e imm e ¢ L,82h ¢ 1,912 ¢ Lo
618, 2560 3 Plates, sheets, and strip——-—-—- 1179,869 ¢+ 52,73L ¢ .29
618.2580 3 Other----—- e SRS : 5,275t 1,887: .36
¢ Clad: . 8 H - H :
: Wholly of aluminumi St 1 , H
618.2720 3 Circles and dlsgg=mmmmmm———mt 25l h s .29
6182740 = Plates, sheets, and strip---: 1,812 : 653 + .36
. 618,2760 3 ObhET e v e e o e : 1,06l s 461l s, .3
3 ' . : 3 3 : T
618.2900 s OB NOY o o s et i e s 1/ 1/ 1/
3 : 2 SREE
_ tPowder and flakes: : ‘ : :
© 618,14000 §  FLokegm—mmmmmmmmmmmm e memmemy 368 8 243 1 .52
618.4200 PONQT—rmmmmmmmmmmmmmmmemmony SIS 8 AT 8 .3k
3 H 1 H
tPipes and tubes and blanks there~ ¢ H H
: for, pipe and tube fittings: T 1
618.4700 : Other than hollow cast KN : : |
g extrusion ingotsm—-=mmmmmm——=—i 1,179 3 " 710 5 .60
(3 TotaLmmomem e o s t2l9,53h ¢ 77,637 ¢ 3L
3 3 1o :

1/ There wers no imports in 1966,

Sources Cbmpiled from officlal statistlcs of the U.S. Department of
Commerce, , ' :
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Table 5, ~=Alumdnun bars, sheets, plates and strip (including nonrec-
tangular blanks), and rodss U.S. imports for consumption by sources,
1958 and 1962 66 : ' :

Source | - 1958 1962 | ' 1963 Fogey 1965 P 1966

Quantlty (1,000 pounds)

3 : H g

Belglummmew===s 18,213 : 26;979 $ 29,126 38,526 : 60,266 : 93,394
France==~=—=4t=3 65,589 : 13,427 : 10,088 ¢ 10,528 : 13, 3515 21,891
SV EY o T:1 TR— g 3,94l ¢ 11,L60 : 10,383 g 10;766 : 16 ool ¢ 39,726 .
Ttaly=m=se====s 7,78k s 8,759 5 7,245 s 14,283 16 256 25,29?
West Germany--¢ L;135 3 7,L89 : 5,069 :+ 5,988 3,098 s 10,280
Canada-em=====: 6,237 3+ 22,791 : 5,022 : . 6,316 : 7,989 s 12,hBl
: B O 3 3 3
United 3 8. 8 2 s 3 3
Kingdome==e=at . 3,558 s 1h,021 s 5,183 ¢+ 1,015 1,928 ¢+ 9,3l
Yugoslaviam===3 1,309 ¢ L,872: 2,836 : L,097:+ L,92L s 10,513
Spain-—emmmme= 3 -t 2,939 : 2,832 3,135 ¢ 2,498 2,021
Azitriasan=_=ex '2,217 T 2, 66% : Z,ggh v 2, Sﬁ% g 2,72i 3 h,g12
Others=rme=e= e § : 978 s 2,587 ¢+ 2,248 ¢+ 1,734 s 13,523
Total-ecns 55, 9 :“TTE%?TE“.”Bi“ﬁ§§gz“§9fﬁﬁﬁ“s‘130,867 1212, 652
S : 3 0 3

X A  Value (1,ooo dollars)

3. t 3 : : 3
Belglumemmmmmm s 6,05 s+ 8,230 5 8,007 s 10,309 : 15,655 s 26,281
France==—mw-= -3 2,16L : 5,172 3 3,781 s 3,987+ L,882 y 8,353
JBPAN~=m e t 1,331 s 3,682 : 3,084 ¢+ 3,271 s h,651 t 11,253
Italy-re=—- =y 2,668 1 2,806 1 2,220 : 44,2301 4,709 3+ 7,309
West Germany-~: 1,755 s+ 2, '569 1 1,903+ 1,868 ¢ - 1,230z 3,90
Canadamsr=w===s 2,675 § 6 347 4 1,617 ¢ 1,993 1 2,722 % L,58L

- H : - H : ot -8
United - $ IR 3 H 3 3
Kingdome—====s 1,245 s 3,817 : 1,528 : 323 568 ¢+ 2,969
Yugoslavia-~==3 418 ¢ 1,667 3 981 : 1,348 s 1,696 : 3,515
Spainse=——=wsng - 939 s 830 : 877 s 666 58l
Austria~——==e= 3 752 880 3 656 3 819 3 936 :+ 1,586
Otherg~—smew===t 1,164 s 1,037 : 806 1 719 3 571 ¢« 1,311
Total---1"20,I8L s~ 37, T + 25,12k + 29, Thly ¢ 36,276 + 7k, 6Lk
H

4 3 g 3 $

Source: Gompiled from official statistics of the U,S. Department of
Commerce, ‘ _ .
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~TSUS
Commodity ittem
BeryLlllum 01w e e i e e 501609~

Note.~~For the statutory description, see the Tariff Schedules of
the Unlted States Annotated (TSUSA-1968).

U.S. trade position

The Unlted States, by far the world's largest consumer of beryl-
1ium ore, imports most of the world's production. Domestic production
is insignificant. Consumption of beryllium ore depends largely on
requlrements for berylllum metal, alloys, and ceramics in atomic en-
ergy and aerospace activities. Exports have been nll or negligible,

Descriptlon and uses

Beryllium ore is used primarily in the production of beryllium
metal, alloys and compounds; small quantlties are also ground and
used in making ceramics. Although beryllium products have a wlde
range of industrial applications, they derive a major part of their
Importance from applications In the U.S. atomic energy and aerospace

_programs.,

Virtually all beryllium ore currently mined is composed of the
mineral beryl, essentially a beryllium-aluminum sillcate. Domestlc
beryl is usually found in crystal form and is most frequently sepa-
rated from associated minerals by hand; ore separated in this way is
called hand-cobbed beryl. ALL imports consist of hard-cobbed beryl.
Imported and domestic beryl ores are basically of the same quality,
containing an average of 1L peércent beryllium oxide, or about l per-
cent of the element beryllium. Mining economy usually requires that
assoclated minerals be mined along with beryl. Because of the high
cost of mining beryl domestlecally, virtually all ore consumed in the’
United States 1s imported. ' '

Bertrandlite and phenakite are the only other beryllium minerals
known to be used--and they have been used in very minor guantities--
as ores of beryllium, Conslderable exploration and research in ::
recent years, however, have delineated large U.S. reserves of these
two minerals, particularly bertrandite, and evolved methods of util-
lzing those reserves. Hence, these minerals may prove to be the ores
o the future. ~
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Assoclated summaries are those on beryllium metal, alloys, waste .
and sorap (items 628,05 and 628,10) discussed elsewhere in volume 631,
and beryllium compounds (items 417,90 and W17.92) in volume hLs2,

In this summary all quantitles are expressed in terms of short
tons (2,000 pounds ). ‘

U,S,'tariff treatment

Beryllium ore enters the United States duty-free. The duty«free
~ gtatus was bound under the General Agreement on Tariffs and Trade
(GATT), effective January 1, 1948; the binding was reaffirmed in the
sizgh round of trade negotiations under ‘the GATT, effective January 1,
19

U.S, consumption

Notwithstanding that beryllium ore has a number of miscellansous
industrial uses, U.S. requirements for such ore have been determined
primarily by the direct and indirect purchases of beryllium products’
by the U.S. Government. Beryllium ore has been the raw material for -
£11ling the needs of the Atomic Energy Commission for beryllium metal
and for supplying the Commodity Credit Corporation (CCC) with beryl-
Lium metal and alloys for stockpiling under barter contracts. CCC
barter contracts have involved the exchange of surplus U.S. agricul-
tural products for imported beryl, which was converted domestically
‘into beryllium metal and beryllium copper master alloy. - Consumption
‘of beryllium ore was likewise stimulated by other Government needs,
particularly in defense and aerospace programs, for finished products
utilizing beryllium metal, alloys and beryllium oxide ceramics.

Consumption of beryllium ore in the United States, by far the
world's largest consumer, totaled almost 9,L00 short tons in 196L, but
decslined irregularly thereafter (see table 1). Consumption of ore in
196L dropped sharply, to less than half that in 196L, partly as a
result of the terminatlon of large Government barter contracts for
beryllium metal. Consumption in 1965, however, with none consumed for

- stockpiled products, was almost a third above that in 196L, and in :
1966 it was even higher. The signing of substantial CCC barter con-
~ tracts for beryllium metal in September 1966 will further increase
ore consumptlon.
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en 1952 and 1962, U.S, producers sold beryl ore to the
rvices Adminlstration under a domestlc purchase program at
rom L to 56 percent higher. than the prices of U.S. imports,
mines, situated principally in the Western States, were
many of them worked by one man, and individual mine output was
ar. With the expiration of the domestic purchase program in
the number of ore producers--100 to 200--declined to probably
han half a dozen.

Commercial ores other ‘than beryl were produced by one company
mines in Colorado during 1960-63. Another company purchased

e low-grade ores (with an average beryllium oxlde content of 3 to
percent), containing a mixture of bertrandite, beryl, and phenakite,
concentrated them for the production of berylllum compounds,

5. productlon

; Domestic mine shipments of beryllium ore consisted almost exclu~
fssively of cobbed beryl until 1958, when shipment of the low-grade
_ores referred to above was initiated. Shipments in 1958-63, by type,
are indicated in the following table (in short tons, gross weight):

Cobbed beryl | beﬁ;ﬁ?gﬁ‘ldire } Total
———————————————————— 3 1163 1 L2 s 505
S — 328 4 97 1 25
' S ——— 2l 3 265 1 509
L96Lmmmm 3 317 1 805 : 1,122
1962wt - 218 1 760 1 978
L963mrm e e e 1 750 ¢ - 751

Data on shipments of beryl in 196L~65 were not published because
publication would have disclosed the operations of individual concerns,
but they are known to have been insignificant; shipments of low-grade ;
ores were nil., Virtually all cobbed beryl shipped after the termin-
atlon of the Government's domestic purchase program.in 1962--at léast
until 1966--was ground and used for special ceramic purposes. In
1966, South Dakota produced 12l tons of beryl, and Colorado produced
a small additlonal quantity.

During 1961, the last full year of Government purchases under
the purchase program, domestlc mine shipments of cobbed beryl ore
were equivalent to only about 3 percent of domestic consumptlon
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r.\ A
U.5. exports

Exports in 1961-6l were insignificant, ranging between 28 pounds,
. valued at $600, in 196k and 1,000 pounds, valued at $3,000, in 19623
apparently all exports have consisted-of processed beryl concentrates.,
In 1965-66, exports were not separately reported and are estimated to
have been nll or negligible.

U.S., imports

U.S. annual imports of beryllium ore (all beryl) in 196L-62
averaged more than 8,500 tons, valued at about $2.8 million. Imports
of ore declined in 1963 and 196l;, rose in 1965, then declined sharply’
in 1966 to 2,100 tons; valued at $0.6 million. (table 2). During the
1958-66 period, -most imports came from Brazil, Argentina, Mozambique,
Uganda, India, the Congo, the Republic of South Africa, and Australia.
Brazil, India, and Argentina were the largest single sources in 1966,
Imports from India have been infrequent because of the nature of '
Indian Government controls over exports of beryl. Argentina and Bra- .
'zil also control thelr exports of beryl.

U,S. Government stocks of beryl ore as of December 3L, 1966,
amounted to 28,213 tons--12,998 tons in excess of the conventional
war objective of 15,215 tons. The largest part of this stockpile was
imported. * The Government has announced its intention of releasing
excess stockplled materials. An additional substantial quantity of
beryl is stockpiled in the form of beryllium copper master alloy and
beryllium metal; 2,637 tons of the stockpiled alloy are in excess of
“the objective of h,?SO tons, and 3 tons of the unalloyed metal are in
excess of the objective of 150 tons. '

Foreign production and trade

Most forelgn production of beryl ore--with the exception of the
output by the U.5,5.R., estimated at 1,200 tons in 1966--has been
mined to implement agreements with U.S. purchasers. World production
of beryl in 1966 was estimated at 3,500 tons, representing a decline
_of 73 percent below the 1961 peak of 12,900 tons. In addition to the
U.S.S.R., the principal producing countries in 1966 were Brazil (with
about 877 tons), India (with about 500 tons), Uganda (24,9 tons), Argen-
. ?ina-(Zlg tons), Rwanda (147 tons), Rhodesia (72 tons), and Mozamblque

TL tons). K ‘ é

Several foreigﬁ cduntries aléo lmport beryl ore, France, the
largést importer among them, Japan, the United Kingdom, West Germany,
‘and Italy have all produced beryllium products from imported beryl.
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Table l.-~Beryllium ore: U.S. mine shipments, imports for consumption,
and consumption, 1961-66 o

(In short tons)

Ttem Pager Cag6e fagez foageh 1965 f 1966
'Mine shipments: : 2 : ki T H
. Cobbed beryl }/~-—5——: 317 ¢ 218 : 1 g/ : g/ : g/.
ILow-grade beryllium ¢ : : : : :
ore 3/====mmm-- ~---z B05 : 760 : 50 : -t - -
Total shipments--} 1,122 ° 978 % 50 % 2/ ! o/ ' of
TIPOTES === m = = e : 8,516 : 8,552 ¢ 6,243 ¢ 5,425 : 7,791 & 2,1k
Consumption~= H : : H : :
For products for the @ : : : : :
national stock- ¢ : : H S :
pile b/meomcmmcacann : 1,000 ¢ 2,400 : 2,700 ; 14O : - -
For other - H . : H e
products 5/==m=m=n- : 8,392 : 5,358 : 5,034 ¢ h,295 : 5,845 ¢ 6,026
Total con- , H s S H : Ce
SUMPE10n == ot = : 9,392 ¢ 7,758 ¢ 7,934 ¢ L,435 ¢ 5,845 : 6,026

1/ Containing an average of 11 percent beryllium oxide (BeO) or
about 4 percent beryllium (Be). Virtually all of this material in 1961
and 1962 was shipped to the national stockpile. ,

g/ Data not published because publication would disclose operations -
of individual concerns; mine shipments in 1964 and 1965 are known to
be minor, but in 1966, 124 tons of beryl was shipped from South Dekota
alone, plus a small additional amount from Colorado. .

i/ Containing an average of 3 to 5 percent beryllium oxide, or about

1 to 2 percent beryllium. ' )
Estimated; the ore was converted into beryllium and beryllium-
Copper master alloy.
5/ Estimated.

Source: Mine shipments and total consumption (including ore con-
verted into products for stockpiling) compiled from official statistics
0? th U.S8. Bureau of Mines, except as noted; imports compiled from
Official statistics of the U.S. Department of Commerce.

n0§Ote'f“Data on value of domesbic mine Shipments and consumption are
available and date on value of imports are shown in table 2. " Ex-
ports were nil or negligible.
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© Table 2,--Beryllium ore: U.S. imports for consumptlon, by principal

sources, 1961-66

Source P96l fagbe fa963 foageh f1965 1966
: Quantity (short tons)
Argenting==-m-—=m-mu- s 1,107 ¢ 997+ 718 : ko9 s 257 ¢ 218
Australig=-=-m—mm———— ¢ 313 : 239 : 123 : 2k2 s 1,498 b
Bragile---=-soco--m--- s 2,661 : 3,715 ¢ 2,280 ¢« 1,895 : 1,171 :+ 877
Congo (Klnshasa) 1/--z 220 : 485 : 510 ¢ g2k ;1,368 : -
Tndig=---=s==mcmmmmae + 885 : 150 . - - 3 1,507 + 500
Malagasy Republic----; 564 : 293 : 323 : 297 : T7 ¢ 10
Mozambique======~==~~3 1,094 ¢ 678 ¢ 850 :+ 716 s 295 % 70
Republic of South . : : H H .t
Africa==mmm==mm———— : M5 ;. 519 39%h s 659 ¢ 51h s Th
Rhodesia 2/===-==n-u- ¢ 188 : 322 3h7: 38k s 101 s T2,
 Uganda 3/~==--mmm=e--- ¢ 1,029 : 1,043 : 664 ¢ k1l ¢ k13 : 129
A1l other=mmmm=m=~====t - 3 111 3 34 4/ 168 35/ 590 :6/ 156 °
Total-mmmmnm=nn- f8,516 } 8,552 f 6,243 P 5,he5 f 7,791 T 2,1kt
¢ Value (1,000 dollars)
Argenting-=--=-=n~-==- s by 328 s 206 : 106 : 5hos 53
T Australige--meemmame- H 9l : 82 s 33 ¢ 6L : 38k 10
Brazil---=--o=mmma—— : 888:1,316: 635: 40 309: ‘232 |
Congo (Kinshasa) 1/--: - 64 5 146 : 135 : 53.: 347 s - -
TNAigm - m————————— s 27 L6 . -3 - ¢ 543 ¢ 178
Malagasy Republic----; 189 : 90 89 T2 ¢ 17 = 2
Moz ambique === m=mmmmx : 337 s 225 203 : 179 s 63 ¢ 1h
Republic of South e : 2 2 : :
Africammmme—mm— e ¢ 135 : 1523 107 3 179 : 11k 16
Rhodesia 2/====m~==n- ¢ 55 9+ 91: 98: 19: 17
Uganda. 3/=========~-- : 363 : 378: 169: 9 9% 26
A1l other=-=-=-=n---- : -1 . 35 b 34/ 35 35/ 110 :6/ 33
L IR — . 2,786 | 2,897 | 1,672 [ 1,372 | 2,056 ; 561

.

1/ Belgian Congo until June 30, 1960 the capital, Leopoldville, was
renamed Kinshasa on July 1, 1966. Prior to Jan. 1, 1964, included
Burundl and Rwanda, also sources of ore.

_/ Prior to 1966, statistics include imports from Zambia and Malawi.

3/ Prior to Jan. 1, 1964, Uganda was part of British Fast Africa,
which also included Kenya (a source of ore in 1965).

E/ Includes 101 tons, valued at 20 thousand dollars, from Burundi

. and Rwanda.

_/ Includes 254 tons, valued at 4l thousand dollars, from Kenya and
167 tons, valued at 30 thousand dollars, from Burundi and Rwanda. .

6/ Includes 88 tons, valued at 19 thousand dollers, from Burundi
and Rwanda.

Source: Compiled from official statistics of the U.S.. Department Of§
Commerce. :
December 1967
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. . TSUS
Commodity - item
Beryllium metal and alloys: ,
Unwrought, and waste and sCrap—-———sw—mmmm—————— 628.05
WEOUgh e e e s e e e 628,10

Note.--For the gtatutory describtion; see the Tariff Schedules of |
the United States Amnotated (TSUSA-1968). .

U.S., trade position -

The United States is the world's largest producer and consumer of
beryllium metal, Imports of beryllium metal, unwrought and wrought,
have always been relatively small. Importation began in 1960 on a
small scale and imports gradually grew to a foreign value of over half
a million dollars in 1966; new domestic capacity will probably replace
imports within the next decade. Exports of beryllium metal have de-
clined in recent years and since 1963 their value has been consider=
ably smaller than that of imports.

Description and uses

Beryllium metal and beryllium alloys.--For tariff purposes, metal
having a beryllium content of less than 99 percent by weight but in
which the beryllium is not less than any other element is classified
as an alloy. Beryllium metal has a unique combination of properties
which are very important in the aerospace program and in the produc-
tion of nuclear energy. A gray metal almost as light in weight as
magnesium, beryllium has great strength and a high degree of stiff-
ness, a high melting point, a large capacity to absorb heat, high
heat of combustion, excellent thermal and electrical conductivity,
resistance to oxidation and distortion under stress, and high perme-
abillty to X-rays. Beryllium is an excellent moderator of neutrons
(it slows them to the thermal state required for nuclear fission),
and i1t also has the lowest thermal neutron absorption rate of all
metals (and therefore may be.used to confine thermal neutrons). Some
of these qualities of the elemental metal are retained in.its alloys
and compounds.

In the United States, most beryllium metal is made by chemlcally
treating beryllium ore to derive beryllium hydroxide, converting the .
hydroxide to beryllium fluoride, and reacting the fluoride with magne-
slum metal in a vacuum furnace. The resulting impure beryllium metal,
which 1s in the form of beads or pebbles; 1s vacuum~melted to remove
impurities such as slag and magnesium, and then cast Into ingots of
about 99-percent purity. Because the coarse crystallinity of most
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cast ingots gives them very poor machine-working qualities, they are
machined to chips which are ground to fine powder, and the powder is
hot-pressed in a vacuum into dense, fine-grained shaspes known as hot-
pressed blocks or billets.. This change from coarse to fine in the
microstructure of the metal permits it to be worked into various shapes
and forms, 1/ By relatively new methods, some beryllium sheet is
rolled directly from refined, fine-grained cast ingot; this sheet 1s
more easily formed than convenblonal sheet made from hot-pressed block,
but 1t is not as strong. Beryllium metal is also rolled to thin foll,
drawn to fine wire, and extruded to rod, bar, tube, and other forms,

Among the steadily widening uses of beryllium metal, aerospace
uses have become the most dominant, whereas atomic energy uses, form=
erly the most slgnlficant, have declined in importance, Aerospace uses
of beryllium metal include instrumentation and guidance components,
heat shields, and structural members, such as the skin of the Agena D
gpace vehicle, Beryllium powder is being used experimentally as a
rocket fuel, but problems of toxicity have retarded progress in that
sphere, 'In atomlc energy applications, beryllium is best known for
its uses in reactor cores and.in reflectors enveloping reactor coresj
at times, beryllium oxide ceramics have been used for these purposes
in 1lieu of the metal. Some other uses are in windows in X-ray machines
optical mirrors, alrplane and auto brake discs, and gas turbine engine
parts. At present there is only -one commercial series of alloys in
which beryllium predominates by weight--Lockalloy, which contains from
2k to L3 percent aluminum with the rest beryllium. These beryllium-
aluminum alloys are reported to be more machinable than beryllium metal
and less costly, yet they retain many of the properties of beryllium.
Lockalloy is relatively new, and its potential is still being tested
by prospective users.

Beryllium metal waste and. soraﬁ are minor items of tradej they
are prooessed and converted to berylllum powder.

Other alloys containing beryllium,~—Most alloys of which berylllum
is a significant constituent contain only small quantities of beryllium
and for the purposes of the Tariff Schedules of the United States are
classified as alloys of the metals of chief weight., These alloys (not
covered by this summary) are produced by the manufacturers of berylliwn
metal, which are specially prepared to handle this toxic material, and
the beryllium component of these alloys accounts for a large part of.
their value. They include: beryllium aluminum master alloy (item
61.8.06 covered elsewhere in volume 6:1) which contains 5 percent beryl-|
Litm and is mainly used to add beryllium to aluminum alloys in small g

L/ Beryllium dust and powder are toxic when inhaled or in prolonged
external contact with the bodys therefore, producers must have special
ventilating equipment and require workers to follow accepted safety
-practices at a congiderable increase in manufacturing costs.
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quantities (0.0L to 0,1 percent) to improve their castability; beryl-
Tium nickel alloys (item 620.03, covered in volume 6:2) which have
been used for dlamond drill bits, clarinet keys, surgical instruments,
and special dies; and beryllium magnesium aluminum (item 618.06).

The most widely used beryllium-containing alloys are the beryl-
lium copper alloys, which contain from 0.25 to l.l percent beryllium
wlth the balance mainly copper; they exhibit excellent properties of
hardness, stiffness, thermal and electrical conductivity, and wear
resistance, and are nonsparking and nonmagnetic. Beryllium copper
master alloy ingot (item 612.20 covered in volume 6:2), usually con-
taining I to h.25 percent beryllium, is made by melting a mixture of
beryllium oxlde, carbon, and copper. This master alloy is then
diluted to various alloy compositions averaging about 1.9 percent
beryllium content. These alloys are less expensive than most other
‘berylliuwm~containing alloys because they need not be made from the
mebal.

Beryllium copper alloys are worked by conventional metalworking
methods from ingots into varilous wrought forms, such as sheet, strip,
rod, wire, forgings, extrusions, and tubing. Some uses of these
alloys are in electrical contacts, springs, nonsparking tools, marine
propellers, gears, space vehicle antennae, and aircraft engine parts.

Beryllium ore (item 60L.09) is discussed in a separate summary
~elsewhere in volume 6:1j and beryllium compounds are covered in a
summary for items L17.90 and 417.92 in volume lL:2.

In this summary all quantities are expressed in pounds.

U.3. tariff treatment

The column 1 (or -trade-agreement) rates of duty applicable to im-
ports (see general headnote 3 in the TSUSA-1968) are as follows (in
percent ad valorem): \

3 \ T . 3U.3. concessions granted
2 : t  in 1964-67 trade con— ‘
TS ¢ ' ppior ‘ference (Kenne@y Round)
3¢ ! Commodity. : t First stage,:Final stage,
item rate . , .
H H y effective :'effeqtlve
H H : Jan. 1, : Jan., 1,
e 1 : 1968 8 1972
6 tBeryllium metal and alloyss : t H /
28.05 Unwrought, and waste s 7% . 15% 8.5%
6 ¢ and scrap. H 3
28.10 5 . Wrought~——mmm i 1 18% o 16% . 9%

ve

— ) ‘ 2 :
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The tabulation above shows the column 1 rates of duty in effect
prior to Januery 1, 1968, and modifications therein ag a result of
concesgions amounting to a reduction of 50 percent in duties granted
by the United States in the sixth round of trade negotiations under
.the General Agreement on Tariffs and Trade (GATT), Only the first
and final stages of the five annual rate modifications are shown above
(see the TSUSA-1968 for the intermediate staged rates).

The rate of 15 percent ad valorem, effective Jamuary 1, 1968, for
" unwrought beryllium metal and beryllium waste and scrap is a reduction
-from 17 percent ad valorem, the final stage of a concession rate
. granted by the United States under the GATT effective July 1, 1963
(and vhich remained unchanged when the TSUS became effective on -
August 3L, 1963); prior to July 1, 1963, the rate had been 21 percent
ad valorem, effective June 30, 1958 as & result of negotiations under
the GATT. The rate of 16 percent ad valorem for wrought beryllium
metal, derived from paragraph 397 of the previous tariff schedules, is
a reduction from 18 percent ad valorem, the final stage of a concession
‘rate granted by the United States under the GATT effective July 1, 1963
(vhich also remained unchanged by the TSUS); prior to that date, the
‘rate had been 22.5 percent ad valorem, effective January 1, 1948, also
as a result of negotiations under the GATT. (Beryllium ore is im-
ported free of duty).

The duty on waste and scrap has been suspended until June 30,
1969, by Public Law 90-45, the latest in a series of public laws
vhich initially suspended the duty on certain metal scrap on March 1k,
1942, and, except for the period from July 1, 1949, to September 30,

'~ 1950, have continued the suspension to the present.

U.8S. consumpﬁibn

The United States is the free world's largest consumer and pro-
ducer (from imported raw materials) of beryllium metal and alloys,
vwhich are used principally in its atomic energy and aerospace indus- -
tries. By purchasing large quantities of metal and alloys for use by
the Atomic Energy Commission and for stockpiling, and by purchasing
articles and equipment utilizing beryllium metal and alloys, the U.S
Government has been the main stimulus to the beryllium industry. Al-
though principal consumption of these products heretofore has resulted
from U.S., Government projects, commercial consumption will become in-
creasingly important as peacetime uses of nuclear energy expand and
commercial aviation enters the supersonic era.

~ Beryllium is a high-cost metal with values ranging from $5k tO
$Tl a pound of unwrought metal, depending on its physical state.
though consumption of berylllum metal has increased considerably
since 1958, the high price and beryllium's toxicity have undoubtedly
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tanded to limit the consumption of‘ the metal. Statistical data on
consumptlon and production of beryllium metal and alloys are not pub-~
1ished because they would reveal- the operations of individual pro-

ducers..

U.S. producers

Most of the world's production of beryllium metal and alloys is
the output of two integrated producers in the United States. Most:
activitlies of thesé two producers, one operating at two plants in
Pennsylvania and the other at two plants in Ohlo, concern the pro~'
duction and sale of beryllium metal, alloys, compounds, and ceramlos
in unwrought and wrought form. ,

There are two smaller domestic producers of beryllium metal with
plants in Yonkers, N.Y., and Bessemer City, N.C. The New York plant
produces beryllium hot-pressed block and semifabricated and fabricated
forms from imported electrolytic flake and powder.  The North Carolina
plant produces electrorefined metal and semifabricated and fabricated
forms from beryllium scrap.

A number of domestlc concerns fabricate beryllium in addition to

other metals, but for most, beryllium fabrication represents only a
small part of bthelr actlvities.

U.5. production

Domestic producers! sales consist largely of beryllium metal and
beryllium copper alloys (for which separate statistics are not avail-
able)., For this reason, the trend of domestic production of beryl-
lium metal and alloys may be gaged adequately by the value of total
net sales of the two maJor producers as shown below (1n mllllons of-
dollars)s

L1958 e momme 200t 1963 e 52.5
195 39,3 L9Blimmmmmm oo 7.2
1960 m e e e 53,0 L965mmmmm i e 52,2
L96L e U 3 B | S TL.2
1962 e 09.7
DPecember
61
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Producers! net sales were lower in 196l than in 1963 mainly be-
cause stockpile deliveries of beryllium metal to the Government were
almost completed in 1963. During the latter part of 1966, new barter
contracts calling for delivery to the U.S. Government for stockpiling
of a total of 150,000 pounds of beryllium metal by the two integrated
produoers were granted by the Commodity Credit Corporations the beryl

. uged as a raw material is to come from India in exchange for cotton,
Stockpile ‘inventories of beryllium metal totaled 153 tons as of Decem-
ber 31, 19663 this 1s 3 tons in excess of the stockpile objective for
conventional warfare., Beryllium metal comprised the major portion of

" the total value of net sales of all beryllium products of these com-
panies, Wrought articles of beryllium (including metal, alloy, and
ceramics) accounted for about three~quarters of the value of net sales
of all beryllium products of these companies in the years 1960-61
(more recent 1nformatlon 1s not avallable)

U, S, annual capacity for. producing beryllium metal 'from ore was
estimated early in 1962 at 660,000 pounds; produdtion in 1962, a de-
pressed period, was estimated at 50 percent of the annual capacity.
Current productlon capacity has not been reported but is believed to
be about the same,

U.S. exboits

Most exports of berylllum products consist of unwrought low-
beryllium-content alloys of copper and aluminum, and béryllium com-
pounds. Published statistics through 1964 combine exports of un-
wrought beryllium metal and waste and scrap with those of unwrought
beryllium alloys; analysis.of these date indicates that most, 1f not-
all, of the exports consisted of alloys with low beryllium content
not within the purview of this summary .

Exports of wrought beryllium metal unllke imports, have declined
in recent years (see table 1). Exports of wrought beryllium metal
were largest in 1959 and 1960, when Belgium and the United Kingdom
were the principal markets. -In the 1958-64 period, the United King-
dom was the largest single recipient, and Canada and West Germany
were also regular export merkets. = Beryllium exports to France began
in 1963. In 1964, however, the value of U.S. exports of wrought
beryllium metal was only $48,000, or 6L percent less than in the
precedlng year. 4

Beginning in 1965, published statistics combine exports of un-
wrought and wrought beryllium metal and alloys, and waste and scrap.
Such stetistics for 1965 and 1966 indicate increased exports of un-
vrought metel, notably to Japan.
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U. 8. dmports ¢

Imports of unwrought beryllium metal, consisting mainly of pow-
der, apparently first entered the United States.in 1960; .they rose
rapidly, from an estimated value of $24,000 in 1960 to $510,000 in
1966, as shown in table 1. Imports of beryllium metal were not
separately reported until September 1963. Up to that time the sta-
tistics of imports of unwrought beryllium were combined with those on

imports of cesium, potassium, and sodium; it 1s estimated by the staff

of the Tariff Commission that all imports of beryllium metal during -
the time that the statistics were combined came from France and that
no other metal within the group came from France. Subsequent lmports
of berylliium metal were all from France except in 1965 when a small
quantity came from the United Kingdom.. (See table 2; most imports’
~recorded therein from the United Kingdom, Spain, and Japan consisted’
of scrap, as indicated by the relatively low values.) All beryllium
metal imported from France was made electrolytically. Beryllium
metal scrap has been imported from foreign customers of U.S. producers
of beryllium metal products, but the value of such imports has been
small., » : :

Imports of wrought beryllium metal, conslsting of discs, bars,
and other forms, totaled 36 pounds valued at $22,290 in 196L, the
first full year for whlch such data were separately reporteds France
was the only source, In 1965, although France supplied almost all
luports, totaling 5L pounds valued at $6,885, negligible quantities
‘Wwere also recelved from Canada, Ltaly, and the United Kingdom. Im-
ports of wrought beryllium metal in 1966 totaled 550 pounds valued
at $35,723, all from France. } o

Ebfeign production and trade

The United States and France are probably the only regular com-
Mercial producers of beryllium metal in the free world. French pro-
duction totaled 31,500 pounds in 196L, about a third less than the
17,000 pounds produced in 1960, Exports from France in 196l totaled .
11,000 pounds, of which about 80 percent went to the United States,
ind mogt of the remainder to the United Kingdom. French exports in

965 likewise went principally to the United States, and to a lesser
extent to the United Kingdom and West Germany. o

Jear The United Kingdom has produced berylllium metal within recent

e ui’ curtailing or suspending production with changes in nuclear

itg rements, Japan produces. very small quantitles of beryllium for
OWn uses it also imported some from the United States in 196L-66,
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Teble 1.-~Beryllium metal, unwrought and wrought- Exports of domestic
merohandise and imports for consumption, 1958--66-

Yoar . 3 Exports of beryllium Imports of beryllium metal
s s _metal, wrought -3 Unwrought A/ 1 Wrought'
: Quantity (pounds)
130 ] ' ' :
1958 13 200 3 -1 2/
1959 3 5,313 1 -~ 2/
1960 2 6,062 : . 735 2/
S K-y T T 692 8 1,319+ - 2/
B s ' 1,217 3 1,804 + 2/
1963 mmim i e i B ‘ 77h 3 W9 3/
196k e g, 222 3 7,503 : T 36
1965~ = ,g/ s 8,347 3/ Bl
1966~ ; 2 { 9,323 3 T 550
» : Value
e N . 3 i 8 H '
"1958e‘ et .$28 280 : - 2/
1959 mimmimim - 389, 61, 1 - 2/
1960= e mn s min ] - 506,002 3 $23,722 3 2/
- 1961x=- ——em———] ‘ " 1h9,005 STh,o0L s 2/
1962 cm amsmi s g . 100,0bk, 110,310 ¢ 3/
11963 cmm e e e e T 123,229 : 161,202+ 2/ _
196l e s h7,929 405,128 ¢+ §22,290
O met 2/ : 468,086 + 6,885
1966 memmcnt 2/ 509,629 : 35,723

;/ Imports of unwrought metal were not separately’ reported until
-September 19633 up to that time, date on imports of unwrought beryl«
lium were combined with data for imports of gesium, potassium, and
godium. It is estimated by the staff of the Tariff Commission that
all imports of beryllium metal during the time that the statistics
were combined came from France and thet no other metel within the
group came from France. Statistics shown here for leter perlods re-
flect exclusions by the staff of the Tariff Commisgsion to .correct
dete. .

2/ Not available. ‘ : -

3/ Represents data from ‘the U, 8. Department of Commerce corrected by
the staff of the Tariff Commission.‘

Source' Official stetistics of the U. S. Department of Commerce,
- except as noted. A
Note.=--Data on-producﬁioh ana\consumption are not published because
publication would disclose data for individual producers. Published
stetistics for 1958-6l do not segregate data on exports of unwrought
- beryllium metgl from- data on exports of waste and scrap and -of beryl-

lium containing alloys. Analysis of these date indicetes that exports .

. of the unwrought products consisted largely of alloys with a low beryl-
1ium content. Official statistics for 1965-66 combine date for ex-
ports of unwroughl products with those for wrought products.
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Table 2.--Beryllium metal, unwrought, and waste and sorap:
U.S. imports for consumption, by sources, 196l-66

Source

1964 i 1965 : 1966

3
g
: Quantity (pounds)
3

LT ORI USRI S I 0121
2

¢ :
United KAngAOMmrmmmmmrmrmmmmm et 75210 8 998 6,770 -
Frangg—=—-m-- ey 7,503 1 8,208 ¢ 9,323
Spain-- - sy 6,315 ¢ -3 -
J DBk 1 s ot v et e e § -3 693

¢

3

9,040 ¢ 16,093
i .

.: Value

T 3 t
United KLNgAOMwmmrmrmmm e cmm et $2,975 ¢ $9,753 ¢+ $6,801
FraN0@mes oo i s e e s memmemm =3 1|05, 1128 1058,333 ¢+ 509, 629
B DAL e e i 3,h25 : - -
YD — S 1 10,273 1 -
SIS s :u78,359 : 516, 30

b

3

Sourcet Compiled from official statlstles of the U.S. Department of
Commerce; statistiosg reflect exclusions by the staff of the Tariff Com-
mission to correot data.
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TSUS
Commodity - ‘ item
ChIoMe Or@—mm—m—=mm= N Sadmlanb iy P o e e 60L.15

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

ﬁ.S. trade posifion

Although the United States is the world!s largest consumer of
chrome ore, it does not produce any commerclally; all requirements .
are filled by lmports. .

Descriptibn and uses

Varlous grades of chrome ors are mined, but the principal min-
eral contained in all grades ls chromite. Chromite is a black min-
eral which usually originates in masslve form in peridotite or ser-
pentine rocks. Baslcally, the mineral is composed, in varylng percen-
tages, of oxldes of chromium, iron, aluminum, and magnesium within
the formula (Mg,Fe)(Cr,Al,Fe)20),. The purpose for which it is used
depends on the chromic oxide %Or203) content, the chrome-iron ratio,
the combined content of chromic oxide and aluminum oxide, and physi-

' o0al characteristics. Chrome ore is used by the metallurglcal, chemi-
cal, and refractory industries. ‘

Metallurgical ore,--For metallurgical use, ore is preferred with
a minimum chrome-iron ratio of 3:1 and L8 percent minimum chromic
oxlde content. In practice, all grades of chrome ore are used for
metallurgical purposes and specific furnace feed analyses are achieved
by blending. Chrome ore is used metallurgically to make chromium
ferroalloys, which are used for alloying purposes, chiefly for making
stainless steely some stainless steel is made by the addition of chrome
ore dlrectly into steel furnaces. Chromium ferroalloys are also used’
to make chromium metal electrolytbically. Other summaries cover chrofi-
fun ferroalloys (items 607.30, 607.3L, 607.55, and 607.80 in volume

13) and chromium metal (item 632,18 elsewherse in volume 61).

Although a decade ago lump ore was preferred for most metallur-
gloal purposes, changing technology has created a demand for fines
022211 particles of ore) as well as ore concentrates in certain pro-
o ;S-t Undoubtedlyy these processes evolved 1ln response to at least
o ric orss  cost savings inherent in a switch from lump ore to Low-
serp ced fines and concentrates, and a dwindling of indicated re-

Ves of high-grade lump ore.
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~ Chemical ore.--For chemicals, the iron content of chrome ore is
not important, whereas a high content of alumina and silica is unde-
sirable. Largely for reasons of economy, the chemicals industry uses
.a South African ore known as Transvaal Grade B Friable with an average
chromic oxlde content of LS percent; the friability of this ore facil-
1tates the relatively fine grinding required for effective separation
‘of the chromic oxide from the other constituents. Chrome products ...
.made by the chemicals industry include sodium dichromate, chrome ox-
‘1de, lead chromate, and other chromium chemicals (all covered in
schedule L of the TSUSA), which are used in chrome electroplating,

. .leather tanning, textile processing, meking pigments and alumino-

" thermic chromium metal, and many other applications,

Refractory ore,~-For refractories, the ore must have certain
‘physical and chemical properties, including an appropriate content of
combined’ chromic oxide and alumina, and a minimum content of iron and
silica. For many years, producers of chrome refractories have used
principally Philippine refractory ores containing about 32 percent
ichromic oxide., OCuban ores contalning about 3L percent chromlc oxide
‘have also been used, but imports from Cuba ceased in 1961. South
African concentrates with properties of chemicsl-grade ore have been
. used for a long time for a small output of chrome refractory mortars,
‘and in recent years a South African ore simllar in composition to
‘chemical grade ore but with a lower content of silica has been util-~
ized for refractory bricks and shapes by adding high-purity magnesia
.to the ore., The refractories industry uses chrome ore to.make both
chrome and chrome-magnesite bricks, shapes, and mortars for lining
- metallurgical and glassmaking furnaces, and cement kilns,

. In thls summary, all quantities are given in terms of short tohs
(2,000 pounds).

V.8, tariff treatment

"Imports of chrome ore are free of duty., The duty-free status, .
which was provided for in the original schedules of the Tariff Act of
1930, was bound in a concession granted by the United States in the
General Agreement on Tariffs and Trade, effectiveé in October 195L.
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U.5, consumptlon

Annual U.S. consumption of chrome ore, which averaged less than
1.2 million short tons (gross weight) during 1961-63, rose to almost
1.6 mi.lllon tons in 1965 and was almost L.5 million in 1966 (see
tabulation below). The increase in consumption was reflected not
only in larger lmports but also in a substantial reduction of indus-
trial inventories, from 1.6 million tons at the end of 1963 to 1.1
million tons at the end of 1965 and 1.3 million at the end of 1966.
The trend in annual consumptlon of chrome ore closely follows the
trend of activity in the metallurglecal industry. Not only is thatb
industry by far the principal consumer of chrome ore in the United
States, but 1t 1s also the largest market for chrome refractories.

Tn 1966 the metallurglcal industry accounted for 57 percent of total .
chromite consumptlon; the refractory industry, 30 percent; and the
¢hemical industry, 13 percent. U.S, annual consumption of chrome

. ore, by industry, in 1961-66, as compiled from industry reports and
published by the U.S. Bureau of Mines, is as follows (in gross weight,
and average chromic oxide content):

' Metallurgical f Refractory *  "Chemical : ‘
: industry |  industry : industry ; Total
Year ° -
t ¢ Pér- ¢ ¢t Per- ! Per- 2 ¢ Per-
Quan- Quan- Quan- Quan-

: .+ cent 3 . ¢ cent s ¢ cent : cent

; ity : Cro03 3 ity 1 Crp03 ity ¢ Cr203 1 ity :Cr203

4 1,000% % 1,000 % 3 1,000 ! $1,000 ¢

* short °® ® short * ¢ short * ¢ short ¢

} tons ¢ 8 tons ! ¢ tons ¢ ! tons *

: 2 3 : $ : H :
1961---y 662 3 16,53 3753 34,63 163+ L5.2 ¢ 1,200 1 }2.6
1962--~1 590 3 U6.6: 3653 35.0: 17631 U5.3: 1,131 3 h2.7
1963-<w: 6323 8.7 3 368 3h.63 187 3 LS. s 1,187 1 L3.8
196l-~-; 832 ¢ 49.0: 130z 33.83 189 ¢+ 15.1 3 1,451 s Lh.O
1965-at 907 s 19.8 ¢+ 16O s 3h.7s 217 : L5.0 : 1,58l 3 Lk.8
1966---1 828 3 L9.6: 439: 34.6: 194 : Lh.9 s L,L6L s Lh.S
R | 3 s 3 3 L3 3 3

, Chrome ore has not been mined in the United States on a regular
gommercial basis since 1880. Most production since that time has
ogen in response to wartime Government purchase programs. Deposits
Sumgommercially acceptable chrome ore are small and far from con~
Ore ng plantsj such ore has_been mined mainly in California and
action during this century. As many as 200 producers have been
put Ve in some years, but most of them accounted for very little out-

* Production of commercially acceptable ore for sale to the U.S.
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G6vernment under a purchase program designed to stimulate the develop
ment of domestic resources ceased in May 1958, Production of off-
grade chrome concentrates from a large deposit in Montana continued
‘until 1961, when the completion .of a Government purchase contract
~terminated mining and milling activities.

U.5. production

U.S. production of chrome ore (as indicated by shipments) reached
a peak of 166,000 tons, valued at $7.8 million, in 1957. All of the
1957 -output was purchased by the Government at incentive prices, and
almost three~fourths of it consisted of off-grade concentrates from
Montana, which were being mined under a 1953 contract calling for
. 900,000 tons to be supplied in 8 years. After the domesticrchrome
purchase program terminated, production from Montana continued until

1961, when shipment of 82,000 tons of ore to the Government completed
the contract,

‘UfS. exports

Exports of .chrome ore cla351f1ed as domestic merchandlse have .
‘been minor and have censisted of processed concentrates derived from
ore that originated abroad. The processing consists largely of grind-
ing and blending the material, for refractory use. Such:exports have
fluctuated from year to year. In 1966 they totaled 19,000 “tons,
valued at $740,000 (table 1); 59 percent of the total quantity went
to Canada, 35 percent to.Mexico, and most of the rest to:Brazil., Ex-
ports of chrome ore classified as foreign merchandise (material that:
left the country -in the same condition 1t entered) have been consider-
ably larger than those mentioned above, totaling 173,000 tons in 1966,
By far the greatest.portion of these exports (also called‘reexports)
went to Canada and.most of the remainder to Mexico., Most of the re-
~ exports in 1966 ‘were shipped by U,S. refractories companies. B

U.S. imports

Tn 1961-66 all U.S. consumption of chrome ore was supplied by
imports. Imports exceeded consumption during 1961~63 because of bar-~
ter purchases of. chrome ore from forelgn sources by the U,S. Govern-
.ment for stockpiling., Government stocks: of chrome ore-on December 31,
1966, totaled 6,8 million .short dry tons, consisting of over L.3 mil-
llon tons of metallurgical grade ore; over 1.2 million tons'of refrac-
.tory grade ore, . and over 1.2 million tons of chemical grade ore. Pos-

-8ibly 1.5 million tons in Government stocks was of domestic origin,
and the rest was imported. The total quantity of chrome ore in the-
"Government stocks was substantially in excess of the total stockpile
objective for conventional warfare, l.5 million tons.
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Average ennual imports of chrome ore in 1961-66 were at a low
compared with those in the years during and after the Korean'
~through 1957, because of (1) diminution of Government stockpiling
hrome ore end domestic ferrochromium and chromium metal, and (2)
antial imports of chromium ferroalloys and metal, which further
\Céd ore requirements. :

‘": Annual imports rose unevenly from 1.3 million tons, valued at.
$21[million in 1961 to 1.9 million tons, valued at $30 millipn, in
1966 (table 1), : .

Prior to August 31, 1963, official U.S. statistics on imports of
chrome ore were classified according to traditional U.S. use patterns
ag refractory .grade, chemlcal grade, and metallurgical grade. Forelgn
and U.S, usage of ore differ, however, and what the foreign exporter
may regard as chemlcal ore may be used as high~grade metallurgical ore
in the Unlted States. Beginning with the effective date of the TSUS,
August 31, 1963, therefore, the statistical division of chrome ore
imports into different grades has been based solely on the chromic
oxide content of the ore., The lowest category--ore'having a chromium
content equivalent to not more than LO percent chromic oxide (Crg03)"--
consists principally of refractory ore from the Philippines (table 2).
The middle category-—ore "having a chromium content equivalent to more
than L0 percent but less than 16 percent chromic oxide (Crp03)"-~con-
slsts in major part of chemical ore from the Republic of South Africa,
although substantial quantities have been imported from other African
countries, principally Rhodesia (Southern Rhodesia prior to 1966).

Ore in the highest category--that "having a chromium content equiva-
lent to b6 percent or more chromic oxide (Cry0q)"~~has come chiefly
from the U,S.S.R., Rhodesia and the Republic o% South Africa.

In the 1961L-66 period, the largest foreign suppliers of chrome
ore were the Republic of South Africa, Rhodesia, the Philippines, the
U.5.5.R., and Turkey. Imports from the U,S.S.R. increased tremen-
dously in 1963 and have continued at a high level to the present.
Annual imports from the U,S.S.R. in 196li-66 averaged 273,000 short
tons, with a value of $5.l million, compared with an annual average .
of 570,000 tons, valued at $6.8 million, from South Africa during. the
same period (table 2). Much of the ore imported from the U.S.S.R.
has been among the highest grade known; it has also been attractive
to the metallurgical industry because of its .relatively low price,
(Current nominal price quotations for various chrome ores are as low
as $19 for South African lli-percent Crp03 ores and as high as $35 for
Rhodesian ores containing L8 to 50 .percent Crp03 with a 3.5:1 chrome-
iron ratio., Turkish ores containing L8 percent Crp03 with a :3;1 .
chrome~iron ratio are quoted at $3L.50 to $35.50., Russian ores con— -
taining 5l to 56 percent Crp03 with a lil chrome-iron ratio are '
quoted at $36.50 to $40.00, up from $30.50 to $33.00 quoted prior to
August 21, 1967). Importation of chromlte from the U.S.S.R. has been
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déemed necessary by U.S. producers of ferroalloys to enable them to
compete wlth imported ferrochromium made from low-priced Russian ores.
Because of the substantial income derived from large sales of chrome
.ore to the United States, the participation of the U.S.S.R. as a
major supplier of chrome ore in the U.S., market in recent years has
‘been of great concern to other supplying countries, especially to
Rhodesia and Turkey.

;In recognition of a British ban on exports of chrome-ore from
‘Rhodesla, the U.S. Govermnment in early 1966 requested U.S. importers
to stop buying chrome ore from that country, The Unlted Natlons

. - Security Council brought mandatory economic sanctions against Rhodesia

later in the year. Nevertheless, Rhodesian chrome ore has continued
to arrive in the United States, presumably from large stockpiles ac~
oumulated at ports in Mozamblque.,

Foreign production and trade

‘The world's largest reserves of chrome ore, estimated’in billions
.of tons, are located in the Republic of South Africa. Reserves in
Rhodesia are estimated at more than half a billion tons. Not sur-
prisingly, therefore, South Africa was the. free worldfs largest pro-
~ducer of chrome ore in 1961-66, and Rhodesia was among the top three-
_or four producers, along with the Phillpplnes and Turkey:. Estimated
produotion in the U,S.S.R. was the world's largest. Altogether, 27
countries produced chrome ore in 1961-66, 19 of them'accounting for .
some production in every year. Very few were sizable producers, how-

~ever;. only seven, including Albania and Iran in additlon to.those .

mentioned, each produced more than 100,000 tons in 1966, World pro-~
~duction in 1966 was estlmated at almost 5.5 million tons. o

Aside from exports. to the United States, the trade in European
chrome ores within Europe is considerable. African ores are exported
to some of the European countries, as well as to the United States
~and Japan., Some Philippine ores also go to Europe, but most go to-
the United States and Japan, and some to Canada and Australla. Turk-
- ish ores go to Europe and the United States. The U.S.S,R. exports to.
. the United States, Japan, and Europe, ' - :
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hrome ores U.S. lmports for consumption, exports of.domeSa

(Quantities shown are gross welght)

3. ; Exports o Ry
r L .3
3 Domestlc  : Foreign : Reported -
: merchandise s merchandise : ognsump~
4 o .3 Quan-"¢y 0 7 Quan- ¢ tien
. Value ) iy Value . tity .. Value .
: 1,000 & 1,000 3 L,000 t+ L,000 1 L,000 t L,000
tdollars 3 tons :dollars: tons zdollars :  tons
$ po8 H o3 T8 ‘3
2 21,076 53 35 36 s 1,,373 3 1,200
s 23,700 3 3¢ 108 51t 2,033 3 1,131
s 1 20,135 3 10 1 352 1 6l 1 2 ,505 1+ 1,187
1,428 1 22,713 3 63 2Ll s 323 1,256 2 1,&51 .
1,518 2 25,239 3 73 2853 9531 3,719 : , 581
1, 86h 3 30,379 3 19 s 7h0 ¢ 173 s T 7,119 ¢ 1,h61
3 $ 1 1 : :

Source: GCompiled from official statistics of the U.S. Bureau of

Mines. ;-

Note.~~In the 1961-66 period, chrome ore was produced in the United
States only in 1961, when 82,000 tons was shipped to the Government

“for stockplling.,
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Table 2.--Chrome Ore:

CHROME ORE

U.S. imports for consumption, by
grades and principal sources, 1965 and 1966

o , 1965 : 1966
Grade (by Cry0y !
content) and Quantity : -
source Gross Or20 : Value : Cr20
: welght ¢ content ¢ 3 Weight * content
: 1,000 : 1,000 t : 1,000
short ¢ ghort 1 1,000 ¢ : short
tons 3 tons tdollars tons
, : 1 1
Not more than ho% t 1 3
Cry0sq: : : s
Republgc of the H 3 H
Philippines=—ew—— 270 3 86 ¢+ 4,978 1 112
TUrkeyn—mm—r—m—————— T3 31 96 1 15
Republic of South H 3 H )
Africa-mmmm e 28 3 91 2L6 7
All other—~——m——em-w - 1 H : 3
Totgle—mmmammam 30l @ 98*} 5,320 3 139
More than LO%, less : : t
than 464 Cr203. : 1 3
TULKE =~ m e e 115 50 1+ 1,945 Sk
Republic of South t 3 3
Africammem—-— ——g 339 3 148 5 3,397 263
Rhodesianmmmmmmmmm— : 85 1 38 : 1,66h 3 1L
A1l obher———mmrmmm—wg, -1 : : 25
Potalmmmmmmmmmt 530 3 236 700671 386
L46% or more CrpOqs : t
UaS o8 sRmmmmemmm i § 2h2 3 ‘13h 3 L,782 3 155
TULKEY —mmmmm e mmi e L2 i 20 1 1,019 3 16
Republioc of South t : H
ALrdgamm— 115 551 1,887 91
Rhodesia———rm—mmm—e 2l ¢ 12l 3 b,473 s 73
A1l other-———mmam—n 3l 3 19 ¢+ 752 3 13
Totalermm—— et 077 1 352 112,913 348
AlL gradess H ! 1 '
UOSOS.R ------------ 2&2 3 13h ! u,782 H 16h
Republic of the H : H :
Philippines—m——=- 279 3 91 1 5,146 1 112
TUEKE Y e o e e 16l 3 73 3+ 3,061 : 35
Republic of South H t t H
Africa- e LBL 213 : 5,529 1 361 :
Rhodesia——m—mmmmim—— 329 3 162 ¢+ 6,137 3 89
AlL other————emmm~e 23t 12+ 584 s 30
Grand total----! 1,518 * 605 125,239 81}

Sourcer Compiled from official statistics of

Note.;~Total of all grades for individual countries may include imports of

certain grades listed under "All other."
not add to totals shown.

the U.S. Buread of Mines.

Because of rounding, figures may
December 1967
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Commodity TSUS

Chromium metal (other than alloys),
unwrought, and waste and scrap-—-——-———- - 632,18

Note.~--For the statutory déscription, see the Tariff Schedules of
the United States Annotated (TSUSA-1968).

U.S, trade position

In recent years, imports have supplled an increasing share of the
moderately rising domestic consumptlion of chromium metal. By 1963,
the latest year for which consumption data are available, imports ac-
" counted for about LO percent of the estimated quantity consumed. Ex-~
ports of chromium metal have been minor.

Description and uses

Chromium is a hard, brittle, corrosion~-resistant metal with a
high melting point. It 1s made commercially by two principal methods,
the electrolytic and the aluminothermic. The electrolytic method em-
ployed in the United States uses high carbon ferrochromium as the
source of chromium. The ferrochromium 1ls dissolved in a solution of
‘sulfurle acid and chromium alum, and the chromlum metal is deposilted
on stainless steel cathode plates. The cathodes are removed from the
solution and subjected to hammer blows that cause the brittle chromium
metal to.fall off the cathodes in pieces. The aluminothermic method
used in the United States involves placing a mixture of chromic oxide
and aluminum powder in an open crucible and igniting the mixture with
a peroxide bomb; once ignited, the mlxture provides its own heat to
effect the reduction of the chromium. The large button of chromium
metal formed at the bottom of each crucible is dumped onto the floor
and broken up into little pieces by dropping a welght on it.

In general, electrolytic chromium, which contains a minimum of
99.5 percent chromium, 1s more pure than aluminothermic chromium,
which has a wminimum of 98.5 percent chromium; aluminothermic chromium,
however, has a lower gas content and a higher density than electro-
Lytic chromium, Either type of chromium metal may be used satisfac-
torily for many purposes, but aluminothermic metal is preferred for
USe in vacuum melting furnaces. By modifications of both processes,
chromium metals ars- produced with various analyses sultable for specia],
Purposes, Electrolybtic chromium is sold in the form of thin plates
about one-eighth inch thick; aluminothermiec chromium is seld in lumps-
UP to L or 2 inches in length. '
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The bulk of the chromium metal is consumed in alloys, mostly
steel alloys, to impart strength, hardness, and resistance to corro-
sion, oxidation, wear, and heat. More than half of the total consump.
tion of chromium metal (55 percent Of the total in 1962) is used in
the production of high~temperature alloys. Chromium metal is used
advantageously as an additive to steel, in lieu of lower-priced ferro.
chromium, to achieve maximum control of the amount of chromium added
with no addition of iron. Ferrochromium, rather than chromium metal,
1s the principal source of chromium in making stainless steel. Chro-
mium metal is also used as an additive in nonferrous alloys. It is
used, for example, in making heating elements of chromium-nickel

Jalloy with high electrical resistance and a high-melting point.

The uses of unalloyed chromium metal in end products are limited %

because of its extreme brittleness (except when made and used in a
very pure state under laboratory conditions). The typical chromium
finish on automobile parts and appliances is an electroplated coating
obtained by using chromic acid rather than chromium metal as the
source of chromium.

Chromic acid and other chromium chemical compounds are included
in appropriate summaries for schedule 4 of the TSUSA. Other chromium.
commodities are dlscussed in summary volumes as follows: chromium ore
(item 601.15) in wvolume 6:1; ferrochromium and ferrosilicon chromium
(items 607.30, 607.3L, and 607.55), exothermic chromium ferroalloys
(item 607.80), other chromium alloys (item 632.84), and wrought chro-
‘mium metal (item 633.00), are all discussed in volume 6:3. ' Chromium
waste and scrap are not known to be articles of commerce.

In this summary all quantities are expressed in terms of pounds.

U.S. tariff treatment

The colum 1 (trade-agreement) rates of duty (see general head-
note 3 in the TSUSA-1968) applicable to imports of chromium metal,
unwrought, and waste and scrap (item 632,18) are shown belows:

Rate of duty

Prior rate (before the concessions noted below)--- 10.5% ad val.
Concessions granted by the United States in the
196L-67 trade conference (Kennedy Round)s :
First stage, effective Jan. 1, 1968~em—mmmuuas 9% ad val.
Fifth and final stage, effective Jan. 1, 1972- 5% ad val.

The prior rate of 10.5 percent ad valorem became effective on
June 30, 1958, as a result of a concession granted by the United
States in the General Agreement on Tariffs and Trade (GATT); it~

4
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CHROMIUM METAT, 95 .

fémained unchanged when the TSUS became effective on August 31, 1963.
As & result, however, of a further concession granted by the United
_gtates in the sixth round of trade negotiations under the GATT, the
_rate is being reduced to 5 percent ad valorem in five annual stages;
the first stage, effective January 1, 1968, is a reduction to 9 per-
cent (see the TSUSA-1968 for the intermediate staged rates). ©

The duty on waste and scrap of various metals, including chromium,
s suspended to June 30, 1969 under item 911.12 of the TSUSA-1968
(Public Law 90-45); chromium waste and scrap, however, are not known'
to:-be articles of commerce. : :

U.S. consumption

Statistics on U.S. consumption of chromium metal are not publish-
ed because they would reveal the operstions of the two producers. Ac=
cording to industry estimates made available for the period 1959-63;
annual consumption of chromium metal increased from 3.5 million pounds
in 1959 to 4.3 million pounds in 1963 (table 1). There was probably
no significant change in the trend of consumption until 1966 when it
apparently rose sharply, Jjudging by the large increase in imports.

U.5. producers

Chromium metal is produced in the United States bybtwo domestic
companies, one producing electrolytic chromium metal at Marietta, Ohio,
-and the other producing aluminothermic chromium metal at Newfield, N,J.

" A third company ceased production of aluminothermic chromium in 1960.

Negligible quantities of special purpose, ultra-high purity metal are
produced by two or three other companies. The production and sale of
chromium metal is not the sole source of income for any domestic pro-
ducer, not is such metal the sole product of any one plant. '

U.S, production

From available statistics on consumption and imports of chromium
metal, it is estimated that annual production of chromium metal during
1959-63 was 2 million to 3 million pounds valued at roughly $2 million
to $3 million., Production is believed to have been at about the same
level in 1964-65 but is known to have increased substantially in 1966.
The' quoted minimum price of standard domestic chromium metal (both
aluminothermic and electrolytic) was $1.15 a pound, delivered, through-
out the 1959-65 period. U.S. producers reportedly competed with lower-
Priced imports by offering greater services rather than by reducing
Prices. In February 1966, however, the quoted price of standard

December 1967
6:1 -




"

*in 1966 was $173,000, the high

" parter contracts--was in excessS

96 CHROMTOM METAL

¢Teotrolybic metal was reduced to 96 cents a pound,: £,0.b, shipping
polnt, and aluminothermic metal was quoted at 98 cents a pound, de-
1ivered; these prices were in effect in Decenber 1967,

U.S. exports

Published statlstics on exports in 1959—6h combine fipures for
chromium mebal with those for unwrought chromium alloys (exeept
ferroalloys) and scrap thereof; statistics for 1965-66 include

The value of such combined -exports

wrought metal and alloys also. :

est annual total in the period 1959-66;
the annual value of exports of chromium metal probably has been equai
to less than 5 percent of that of imports.

1.8, iﬁports

Tmports of sizable quantities of chromium metal began in 1957
princlpally under U,.S, Government barter contracts for Stockpiling’
-and reached a peak of 5,7 million pounds in 1959. Of that total. s
only’ 0.8 million pounds was for industrial consumption (table 1):
U.8, CGovernment lmports declined sharply after 1959 and ceased after
1961, 1/ Imports by industry grew annually except in 196l, when in-
creased forelgn demand reduced the quantity of chromium available for
export to the United States. By 1966, imports totaled almost 5 mil~
Jion pounds. V.S, ‘imports for industrial consumption increased from
»2 percent of estimated consumption in 1959 to LO percent in 1963
the latest year for which data on consumption are availlable Withoat'

disclosing data for individual concerns.

—~increased to supply U.S. Government
of foreign demand when such barter ~
ated in 1961. In an effort to utilize their
foreign producers offered chromium
ough to stimulate purchases

Foreign productive capacity

-contracts were termin
productive capaclty more fully,
metal in the U,S., market at prices low en

by U.S, industry.
of commercial imports of chromium
metal declined from 83.0 cents a pound in 1958 to 75.2 cents a pound

in 1966. The landed cost (duty-paid) of commercial imports of chro-
mium metel at New York City in 1966 was about 86 cents a pound.

The . average foreign value

1/ U.s. Government inventories of chromium metal, of both electro-
1ytic and aluminothermic grades, on Dec. 31, 1966, totaled 16 million
pounds; this quantity was L.5 million pounds in excess of the stock- -
pile objective (for onvertional warfare) of 11.5 million pounds for

both grades combined.
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virtually all dmports of chrom
nited Kingdom, Japan,‘France, and We
pé supplled the aluminothermic chromi
otrolytic chromium,

c+\¢

tion and trade |
 yoars, virtually all foreign production of chromium = .
» the Soviet sphere wag accounted for by Japan, the United

de, and West Germany, although Avstralis has Produced
les of high-purity chromium metal, Japan Produced an-
4 million pounds of chromiuy metal in

1965 ang 1.3 million
966, mostly for expopt

. The Uniteq Kingdom exported 1.3 .
nds 1n 1965 and 3.} mi114on

: bounds in 1966, Fpeney pro~
1 196l amounted to 1 mif

3.0

05¢ to L.l million

as estimateg
German exports

000 pounds in 19663 imports
and 86,000 pounds in 1966,

eign trade in chromiug metal is lap

gely confined to the indug.

intries of western Europe, Japan, and the United States,
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Table 1, =~Chromium metal:s TU.S. imports for:GQQSumptiOH, and esti~
mated consumption 1959-66
Tmports ‘ ' Estimated
Year . ; consump-
' Tobal  Commercial * Goverment tion
. i (dutieple) duty-freell
; Quantity (1,000 pounds)
, : . ! ’
195G mmmme : 5,730 : 779 3 L, 951 1 3,500
1 980mremmmmemm 1816 1 7L 1,345 3,200
1961 mmmma e : 1,38l 1 1,117 * 267 ¢ 3,550
162 i t 1,295 3 1,295 1 - 3,100
1963mmrmmmemmmm i 1,719 1 1,719 ¢ - e300
198l ; Ui s L6 - Y
1965 ~mmmmmemm : 2,020 1 2,020 - Y
1966---- D aems btk - Y |
. : ! -
; Value (1,000 dollars) )
% 1 J : - : i
195G m e e ) 5,179 616 h,563 v L, 100
1980nmmmmmmmrt. 1,65 ¢ 72 s L2 3,750
196 mmmm e s 1,150 1 888 262 o L,150
1962mmmmam : 993 + 993 1 - k,350
1963 e : 1,308 : 1,308 - . 5,050
196l 1,109 1,109 ) Y
LGB s i : 1,522 1,522 1 : 1/
1.96Bummmmemmmsams - 3,737 1 3,739 % - x L.
$ : 3 j/:_____,_-——-———-"“""—
~L/ Not avallable.
 Source: Imporbs complled from of ficial statistics of the U,S. De-
$ion estimates made by the Manufacturing
extrapolation

par’mpent of Commerce} cornsump
Chemists Assoclation, sxcept
of its estimate for O months.

that for 1963, which is an

- Note.~~Imports by the U.8. Government WeTe for gtookpiling. FPro~
) gse they would reveal data

ducetion statlstics are not puiblished becal
considered by the producers to be sonfidential. Although consumption
statistics are not available for 1964~66, conswnption is know to
have increased sharply 1n 1966, BExports 23S ot inoluded 4n this

! ombined chromivm

Smmwyb%mmemﬁuﬁwiﬂﬂﬂﬁ@sﬂml%%&ﬁ

metal with wwrought ohromium alloys (except ferroslloys) and sorap

thereof, and those for 1965-66 also LroTuded wronght metal &nd 81 1oys;
1eved to be very small. :

exports of chromlum metal as such &re bel
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_Chromium metal: U.S. imports for consumption, by principal
: sources, 1959~66

1 .t United 1 West ¢ ALL
¢ Tobal  gineqom 3 TTANCC  Gorpany v YEPAR y pper
'f Quantity (1,000 pounds) -
: [ : : 3 1
-------- ¢ 5,730+ 1,76L : 1,37h : 595 ¢ 2,000 : -
b am=y 1,816 % 1,028 3 415 128 ¢+ 245 = -
L& K : 1,38 s 37h 2 510 3 138 ¢+ 362 3 -
 196Pmmmmmmmmmmmt 1,295 337+ 325 291+ 60h s 1/
]963ammmmmmmrmmt L1719 L95 h6o : 1/ t 76l s -
1 96lym e s 1,465 3 120 ¢ 195 20+ 830 : -
195 —mmmm i v 2,020 - B9T7 s 396 1 Shis 673 -
1966 mmmmm o L,97h e 2,993 380 : 1hly 2 1,057 5 1/
3 : 3 : 1 ; :
! Value (1,000 dollars)
! , '
: 1 : H H 3 H
1959-==mm = v 51791 1,6L3 3 1,299 s SL7 1+ 1,690 1 -
1960 === mi et e r 1,645 3 961 s 388 1 11« 183 ¢ -
19T e e : . 1,150 3 322 ¢ L32 128 ¢ 268 1 -
1962 m et s e 3 993 3 257 3 26l : 22 v L5 3 5
1963 mmmem immmmi 1,308 1 373s+  36L: 2/ 2 57k -
196t e e s s 1,109 1t 316 151 17+ 625 : -
1965w mme = memmmg 1,522 3 683 305 1 39 3 L9514 -
1966mm et 3,739 1 2,273 2 302 ¢ 115 1 1,048 L
' 2 3 3 3 3 H
)/ Less than 500 pounds.

2/ Less than $500.

Sourcet Compiled from officlal statistics of the U,S. Department of
Commerae,
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101
, TSUS
Commodity iten
DAL OT@ e mre e e e e et o 601.18
ybalt metal, unwrought , and waste
AN SCLGP e i st e 632.20

or the statutory description, see the Tariff Schedules of
‘States Annotated (TSUSA-1968).

Jo position

g Unlted States is almost entlrely dependent upon imports(for

‘a metal which is being consumed in increasing amounts in im~
4ndustrial applications. The principal U.S. source of cobalt
Congo (Kinshasa) where 1t is mined and smelted as a coproduct
with copper. Other U.S. sources include countries of Western Europ
which refine the metal largely from imported materials.

Description and uses

Cobalt ors 1s found in sulphide, oxlde, and other types of min-
erals, which usually contain other metals, such as copper and nickel.
Cobalt metal is hard and tough, and generally resembles nickel; .the
two metals are slmilar in their maintenance of strength and resistance
to corrosion and deterloration at elevated temperatures. Cobalt, how-
ever, is harder; more brittle, and more costly than nickel.

This summary covers cobalt ore (item 60L.18), including cobalt-
bearing concentrates, and crude cobalt metal (item 632.20) in un- 4
wrought forms, such as briquets, rondelles, broken cathodes, granules,
and metallic waste and scrap. Other summaries cover cobalt alloys

and cobalt in wrought forms (items 632.8l and 633.00, respectively,
both in volume 6:3)3 also cobalt chemical compounds, e.g., cobalt
oxlde (item }18.60) in volume L:3, cobalt sulfate (item 118.62) in
volume l:3, cobalt compounds, n.e.e. (item 1418.68) in volume L:3,

cobalt salts (items 126.2)) and 1j26.26) in volume L:5, and cobalt
linoleate (item 190.40) in volume hL:12.

Cobalt ore is used for the production of cobalt metal, and in
the manufacture of salts, pigments and ceramic glazes. Cobalt metal
is used in the manufacture of high~temperature, high-strength alloys,
alloy steels (dincluding high-speed and tool steels) cemented carbides,
and hard-facing materials. Nonferrous cobalt alloys are used under
conditions which require strength and resistance to corrosive gases

at high temperatures, such as occur within jet engines and gas tur-
bines, Ferrous alloys of cobalt are used for the manufacture of
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‘such industrial equipment as grates for sintering furnaces and indus-
trial tools for metalworking. Cobalt metal 1s essential to some

" permanent-magnet alloys used in loudspeakers and other electrical and
electronic devices,

“In this summary all quantities are expressed in pounds.

.U.S.itariff treatment

. Both cobalt ore (item 601.18) and unwrought cobalt metal, in-

" cluding waste and scrap (item 632,20), are free of duty. Their duty~
free status, provided in the Tariff Act of 1930 as originally enacted
was bound under the General Agreement on Tariffs and Trade (GATT)
effective January 1, 1948. The duty-free status has been continued

under the TSUS.

U.S, consumption

Although the United States produces only minor quantities of

. cobalt, its consumption has in recent years been equivalent to about

two~thlrds of world production, Annual U.S. consumption of cobalt
has. increased from about 10 million pounds during 1961-6l to about
‘1L million pounds annually in 1965-66. About three-fourths of con-
sumption has been in the form of metal, of which the leading appli-
catlons in 1966 were in high-temperature and high-strength alloys
(3.6 million pounds) and in permanent-magnet alloys (2.7 million
pounds), with lesser quantities used in various steel alloys, hard-
facing materials and cemented carbides. Salts, and paint and varnist
driers (1.6 million pounds) were leading nonmetallic applications.

The price of crude cobalt metal through most of 1967 was $1. 85
per pound (f.0.b. New York), about double the price of metallic
.nickel, which can be satisfactorily substituted for cobalt in many

metallurgical uses.,

'U.S. exports

: !

|

—0fficlal export statistics of the U.S, Department of Commerce P

combine data for unwrought forms of cobalt-~including ore, unwrought

metal, alloys and scrap--into a single class, In most recent. years;

the annual value of these combined exports has been about $1 million

Scrap has comprised a substantilal part of cobalt exports, which .

have gone principally to Canada, Jspan, and countries of Western
Europe.
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U.S. producers

Nearly all domestic production of cobalt ore 1z a byproduct of
the mining of certain lron ore deposits (magnetite and pyrite) in
Pennsylvania, by a large steel company. A few thousand pounds of
cobalt-bearing materials are also derived annually in the course of
the mining and smelting of.copper and zinc at operations in Idaho.
During the 1950'&, cobalt was produced for stockpiling, under U.S.
Government sponsorship, from cobaltite mineral in Idaho and from
oobalt-bearing lead ore (galena) in Missouri., '

Cobalt metal is produced in Delaware from domestlc concentrates
by a chemlcal company which also makes other cobalt products. Prior
to the closing of the Govermment-sponsored cobalt-mining operations
mentioned above, the output of domestic mines was processed into
metal at refineries in Missouri and Utah,

U.S. production

Domestic production of cobalt is. equlvalent to about 5 percent
of U.S. consumption. With U.S. cobalt ore produced largely by a
single company, exact data on recent output are not available for A
publicatlion., However, the Cobalt Information Center l/ has published
estimates indicating U,S. mine output at about half a million pounds
.per annum during 1962-663 in 1958, domestic production, with Govern~
ment asslstance, reached .8 million pounds.

U.S. imports

Almost all of the cobalt imported into the United States has
been in the form of crude metal. There have also been occaslonal
imports of cobalt ore, but these have usually been small. During -
1961-66, the only imports for consumption of cobalt ore (item
601.18) reported in officlal statistics of the U.S. Department of
Commerce were as followsi

, Quantity
Year (1,000 pounds ' Value
‘ cobalt content) ($71,000)
1962 e —— 37 56
]—963 —'—'='—-;-—-v ~~~~~ 28 )-'-1
1966 o . 289 . L8

T T

1, Belpiy, de group with headquarters at 35 rue des Colonies, Brussels
(c/o Bgt ™, and a branch office at 505 King Avenue, Columbus, Ohio
attelle Memorial Institute). , :
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The: Congo (Kinshasa) has been by far the largest U.S. source of cobalt:
metal imports; other sources have been Belgium, West Germany, Norway,
France, and Canada. Since 1961, U.S. imports of cobalt metal (item
632.20--see accompanying table) have approximately equaled domestic
consumption. In some preceding years, imports included both those
for industrial consumption and U. S. Government acquisitions for
stockpiling. The Govermment inventory of cobalt on December 3L, 1966,
amounted to about 10L million pounds, which was much in excess of the
‘stockpile objective for conventional warfare (L2 million pounds) .

The General Services Administration has been liquidating some of the
_surplus.

. Forelgn production and trade

Because cobalt ls largely a coproduct or byproduct of more
-abundant metals, much of the supply 1s dependent upon mining: actlvity
stimulated by the demand for other metals principally copper and
nickel. The Congo (Kinshasa) is the world's largest source of cobalt,
-acéounting for about half of free-world output; production. there is
associated with copper mining, as it is in Zambia. Morocco is A
another African producer, mining ore which contains cobalt in combi- ;
nation with nickel and other valuable constituents, Some of the ‘
- cobalt from the foregoing mining operations is smelted in Africa, and :
some 1s processed into metal in Belgium and France. Other West |
European smelter production of cobalt metal is also based on im~ i
ported minerals, some mined in Canada and some in Finland. Canada ‘
produces the metal from ores mined principally for thelr nickel-
copper content, The U,S.5.R, and several countries of REastern
Europe are also producers of cobalt. A large reserve of cobalt
exists in nickeliferous laterite deposits of eastern Cubaj U.S.
interests bullt a refinery in Loulsilana. to extract nickel and cobalt
from Cuban material, but the plant was closed shortly after com-
pletion in 1959, following political changes in Cuba. A few companies
which represent foreign producing interests dominate commercial trade
in cobalt.. In a study of cobalt published several years ago 1/, the
U.3. Tariff Commission. found that four importers accounted for about
85 percent of thé sales of cobalt and cobalt products in the United
States, and that a single supplier of the metal from Africa was a
major factor in determining the U.3. market price,

1/ Cobalt: Report to the Congress on Investigation No, 332-42 .
. . . TC Publication 6L, 1962, _

December 196
6:1




COBALT 108

| mp . ts
t: U.S5, production, imports for consumption, expor
CObagf domestlc merchandise, and consumption, 1961-66

: : P ' :  Con-
.. Production 1/ ¢ Imports 2/t Bxporbs Q/ i sumption l/

A Year
Quantity (1,000 pounds cobalt content )

_______ 1,100 10,036 : 5/ 9?596
1 : oo . B 11,268
1963 ~mmmmrem : 500 : 10,322.: 3/ 10,529
196h _______ H 500 H 11,33; : g/ : 10,650
196 oo : 600 : 1l Bl L/ 13,595
1966 —remmammem : 640 : 17,871 : 5/ 1k, 205

| ; Value (1,000 dollars)
KT — 5/ X 14,867 ; 1,881 5/
1962 e 5+ 17073 - AR
1963 mmmme o/ : 1,677 1,131 : 5/
PR L) [—— 5/ 16,526 : . 976 : 5/
1965 e 5/ 23,132 : 86l E/
1966 ~memmm 5/ 27,73k 755 5/

.

1/ Cobalt content of ore shipped by U.S. mines as estimated by the
Cobalt Information Center, a trade assoclation (ses "U.S, production®
section of text),

2/ Cobalt metal (item 632,20), The excess of imports over con-
sumption in most of these yearg may be explained by inventory adjust-
ments, incomplete coverage of consumers, and U,S, Government impor-
tatlions for stockpiling, o :

3/ Combined data for various cobalt materials’ such as ofe; metal,
alloys and scrap,

L/ Actual consumptlon as reporteq by consumers to the U,S.

5/ Not available,

Source: Official statisti

¢s of the U,S, Department of Commerce
and the U,S, Bureau of Mines P A

s eXceplt as noted.
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4

TSUS
Commodity - item
COLUMDLUIN QL@ ettt sttt o ittt ot it s e e i 601,21
Tantalum Qre-ce—m—= e e et o e e e b e el 60L. L2

Note.~=For the statutory description, see the Tariff Schedules of
the Unlted States Annotated (TSUSA-1968),

ﬁ:S;-trade position

Although the United States has been only an occaslonal producer
of columbium and tantalum ores, it 1s the world's largest processor -
and consumer of the ores and the metals they yleld.

béébrigfiéh and uses

Columbium and tantalum ores including concentrates (as defined
in headnote 2(a) to part 1 of schedule 6 of the TSUS), are the natural
sources from which the metallic elements columbium (also known as
niobium) and tantalum are derived. :

Columbium and tantalum usually constitute only a small percentage
of the minerals from which they are extracted, and the ores are often
concentrated from materials processed for the recovery of such other
products as tin, feldspar, beryl, uranium, zirconlum, and rare earths.
Columbium and tantalum are usually present together in oresj columbium
1s commonly the more abundant of the two. Columbite and tantalite
ores, JIn which the two metals occur as combined pentoxides (Cng;and
TaQOS) were long the major sources of the metals, the designation of
the ore as either columbite or tantalite depending upon which of the
two metals is present in larger quantities. However, technical ad-
vances have made possible the exploitation of more complex ores such
88 pyrochlore and euxenite, which contain numerous other elemsnts.

Commercial ores valued principally for their columbium content
are usually concentrated in grades having a ratio of either 10:L or
+5:1 of columbium pentoxide to tantalum pentoxide. In ore processed
Primarily for tantalum content, a ratio of at least 3il of tantalum
pentoxide to columbium pentoxide is preferred by consumers, Some
?iags which are the residues of tin smelting may also be processed
s L their content of columbium and tantalum; these are covered by the
umnary on item 603,70 in volume 612, :
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108 ‘ . COLUMBIUM AND TANTALUM ORES

Columbium and tantalum are used as pure metals or in alloys in
electronic, nuclear, and chemical process equipment. They also entex
into the manufacture of ferroalloys (ferrocolumblum and ferrotantalun
columbium used in alloy steels) and chemical products.

In this summary all quantities are expressed in pounds.

U.S, tariff treatment

Both columbium ore (item 601.21) and tantalum ore (item 60L,L42)
are free of duty. The duty-free status of these ores provided in the
Tariff Act of 1930 as originally enacted, was continued under the
TSUS,; and has been bound since January 1, 1948 under the General
Agreement on Tariffs and’ Tradee

U3, consumption

Data on U.S, production of columbium and tantalum products indi~
.cate that domestic consumptlon of columbium and tantalum ores in 1966
was nearly double the 1962-6), ammual average of about 6 million pound
(table 1). The increase is attributable to the enlarged uses of col-
umbium and tantalum in ferroalloys, electronics, and chemical equip-
ment. Approximately 10 U.S, companies process the ores, .using pyro-
-metallurgical and chemical technlques. Some concerns make columbium
and tantalum products only intermittently and on a relatively small
soale,

v

U.S._production and_exports

U.S. produotion of columbium and tantslum ores is very small |

and sporadlec. During 1966, production of these ores was reported at
“only two mines, both in South Dakotay the volume of their output was
not disclosed, and the production was stockpiled at the mines. This
was the first domestic production of these ores in 7 years. During
1956-59 a dredging operation at Bear Valley, Idaho, concentrated ore
from an euxenlte~columbite-monazite deposit to recover columbilum,
~tantalum and other valuable elements. Thls operation was supported
by a U,3, Government purchase contract, and was terminated after
about a milllon pounds of columbium-tantalum oxides had been deliverec
to the Government for stockpiling. Previously, there had been inter-
mittent and highly varlable production of these ores in a number of
States inoluding South Dakota, Colorado, New Mexico, Maine, New Hamp-
shire, and North Carolina,
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On December 3L, 1966, U.S. Government stockplles included about
13 million pounds of columbium and i} million pounds of tantalum, con-
tained 1n ores. The columblum content of thls Inventory was classi-
fled largely as surplus to mobilization needs for conventlonal war-
fare, and disposal of a part of these stocks was planned by the Gen~
ersl Services Adwministration. About 1 million pounds of the tantalum
in the Iinventory was also listed as belng in excess of emergency needs.

Exports of columblum and tantalum ores have been minor. In 196l
(the most recent year for which data for both ores are available)
they amounted to 513,000 pounds, valued at $590,000, and consilsted of
imported material that had been processed in the United States.
Tantalum ore has been the principal export item; the most important
markets have been countries of Western Burope and Japan.

U.S, imports, forelgn productlon and marketing

Amual world production and U.S. imports of columbium and
tantalum ores have greatly increased. Annual world output expanded .
from about 10 million pounds during 1962-63 to 1l million pounds in
1965 and to 27 million pounds in 1966, U.S. imports increased from
an annual average of about 6 million pounds in 1962-65 to 11 million
pounds in 1966 %table 2); these imports were largely for current dom-
estlc consumption.,

During the 1950's, the U.S. CGovermment was an luwportant importer
of these ores for stockpiling., Imports have beeun recelved both from
countries which mine the ores and from some which process imported
minerals. Nigeria and the Congo -(Kinshasa) were' among the original
suppliers of columbium and taentalum ores obtained as a byproduct of
tin mining, More recently, Canada and Brazil became major suppliers
of columbium ore as a result of the development of pyrochlore de-
posits., Tantalum ore has been received from Mozambique, where it is
obtained in connection with the recovery of beryl, and from Brazil,
where it has been recovered in the mining of beryl and tin.

Most U,sS, Imports of columbium and tantalum ores are entered by
dealers contracting with producing sources and selling to processors.
Some U.S, processors, however, buy abroad and import for their owm
accounts, and a few domestic concerns even have financisl interests
in foreign ore sources, Prices for ore are usually quoted on the
2?818 of contained pentoxides of both metals, except for ore rela-

vely high in tantalum content, for which prices are based on the
tantalum content only.,
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Table l.-~Columbium end tantalum oress U.S. imports for consumption,
exports of domestic merchandise, and apparent consumption, 1961-66

(Quantlty in thousands of pounds, gross welght
value in thousands of dollars)

$ H t Ratio
1 3 : Apparent 1. (percent) of
Year . Imports ; Exports ;, con- , imports to
' ; 3 ¢ sumption ; gonsumption
X Quantity
: 4 : 3 i :
L9BLmmmmm et 3,762 4 273 ¢ 3,509 1 108
LI62m b i s -1 6,263 3 159 1 6,10l s 103
) PO S ——— --3  6,85] 3 103 ¢ 6,751 1 102
196l e v i i 5,582 1 5h3 s 5,039 1 111
19685 mcsermmremimm ey 6,088 3 1/ 28I 1 2/ 6,000 3 2/ . 101
1966 ~mimmcmmiemn e 11,420 4 I/ 163 3 _/11,000 ! 2/ 104
; Value
, ’ , ‘ 3 s 3 . H '
LI6L e mm ey [, 308 3 339 3 3,969 3 109
1962 rmmmmsmmmimm =t 6,932 ¢ 263 1 6,669 1 10l
1963 mcrmmmmmmrmmsimemy 5,555 1 21h 1 5,3M1 10}
LY6L s s e ~~~s 3,883 3 590 3+ 3,293 3 118
1965 mmmmmmim Tm————————————— : L86L s 1/ 698 + 2/ 4,500 + = 2/ 108
jl966r?héhﬁﬁﬁvr~hr~~v—~—ﬁ~x 10 héo H L/ Lh53 2/10,500 3 2/ 100
H H '

$

;/ Tantalum ore onlyj export data for columbium ore was not sepaf;Y
ately reported,
g/ Estimated by U.S, Tarlff Commission staff.

Sources Gompiled from offilecisl statistiocs 'of the U.3, Bureau of
Mines and the U,S, Department of Commerce, except as noted.

Note.-—Domeétic productioh was reported in 1966 for the first time . -
since 1959, The quantity produced was not dlsclosed but was probably
small in relation to U.S. consumption,
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Table 2.-~Columbium ore and tantalum ore: U.S. imports for comsumption; = =---
by sources, 1966 o o

H

Columbium ore z Tantalum ore : Total

Source g ) i 3 : ?
’ ":Quantity . Value xQuan‘biﬁy . Value ‘Quantlty . Value

) ¢
¥ 1,000 &+ L,000 s 1,000 3 1,000 ¢ 1,000 & L,000

3

¢ pounds :dollars t pounds :dollars ¢ pounds sdollars
C o 3 2 3 T s

Canada=memmmmm=g 1,52l 3 870 3 - Sy 1,52h e 870

Bragll-mmmammm=y 1,995 3 2,622 4 287 98+ 5,282 3 3,606
Nigerdlammeamdemt 2,120 ¢ 1,673 1 Lo ¢ 123 ¢ 2,60 ¢ 1,796

“Congo 2 H H H g H :

(Kinshasa)l/~t 127 3 226 ¢ 993 ¢+ 1,768 + 1,120 ¢+ 1,99h
MozambLque == -} -3 - 175 ¢+ 508 175 3 508
(g — S 71 o 27 1 29 ¢ 3y 33
Malayslam—muwsa=g Th 3 78 ¢ - 36 Ll ¢ 110 - 119
Netherlandg=r~-g -3 -3 166 3 10L 166 5 . 10L
Portugal-—wme—m H 27 3 6l ¢ 67 258 9h ¢ 322
Thailand-—wee—e T -3 -3 89 282 ¢ 89 :+ 282
Avstralig— - - -% -3 29 3 93 1 29 3 .93
Other—sm e s 10k s 11 s 234 595 3 338 3 . 736
Total-wemesy* 9,278 5 5,678 1 2,143 ¢ h,782 1 11,L21 } 10,160

1/ Belglan Congo until June 30, 19603 the capital, Leopoldsville, was
renamed Kinshasa on July 1, 1966, '

Source: Complled from official statistics of the U«So‘Department of
Commerce, , :
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C sUS
Commodity ' item
Columbium metal, unwrought, and ‘
waste and scrap-~ e e 628,15
Columbium alloys, unwroughb-—==————-c- e 028,17
.ColLumbium metal, wrought—-—e———-- 628,20

Nobe,~--For the statutory desoription, see the Tariff Schedules of,
the United States Annotated (TSUSA~1968). o .

The Unilted States is a 1eading producer of columblum metal but
its output is dependent on imported ores. Foreign trade in the metal.
is minor because 1ts high cost Llimits consumptilon. ,

Columbium metal (also known as niobium) has a high melting point
and vnusual resistance to corrosion, characteristics which it shares
with tantalum, a similar metal with which it 1s frequently found in
ore and from which complete separation 1s accomplished with difficulty.

. Commercilal grades of columbium are used in electronic tubes and eryo-

genic equipment, in the manufacture of carbides for forging dles and
cutting tools, in abrasion-reslstant coatings, and in jet engine com-
ponents. High-purity columbium, which has the ability to confine
radioactive elements, is used in nuclear reactors as a structural

‘material, for cladding; and for fuel alloying.

Unwrought columbium metal comprises columbium . in such crude. forms

as sponge, powder, pellets, and rondelles. Wrought columbium includes _

mill products (rod, wire, sheet, and tubes), which are often made to
speclfications required for individual applications, as in nuclear

and electronic installations. Columbium alloys include the metal in
combination with molybdenum, titanium, tungsten, and other metals,
usually for use in high~temperature or corrosion-resistant equipment.

~ The largest application of columbium is in ferrocolumblum and ferro-

tantalum columbium, which are ferroalloys produced directly from orej
these ferroalloys are covered in another summary under ltem 607,80 in
volume 633, , ;

In this summary all quantities ave expﬁessed in pounds.,
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U.3., tariff treatment

The column 1 (or trade-agreement) rates of duty applicable to im-
-ports (see general headnote 3 in TSUSA-1968) are as follows:

1U.S. concessions granted in
196L1-67 trade conference
(Xernnedy Round)

- ISUS

3 ?
3 14 H
: Commddi%& : Prior : First stage,s Final stage
. 2
Ltem 3 3 rate 3  effective ’x effective
I H 3 Jan, 1, H Jan, 1,
3 3 3 1968 $ 1972
-3 ) o 3 3 H
- 10oLlumbium metals 3 : :
628.15 3 Unwrought, other than 1 4 t 3
s alloys; and waste 3 10% ad : 9% ad val. : 5 % ad val.
: and scrap. 3 .val, 3 '
628,17 3 Unwrought alloys—~—--——i 15% ad 1 13% ad val., : 7.5% ad val.
_ : 1 val., : t .
628,20 3 Wrought—e——m——mmmm—— e s 18% ad 1+ 16% ad val. : 9% ad val.
: 3 s val, ‘ H

The tabulation above shows the column 1 rates of duty in effect
prior to January 1, 1968, and modifications therein as a result of
concessions granted by the United States in the sixth round of trade
negotiations under the General Agreement on Tariffs and Trade (GATT).
Only the first and final stages of the annual rate modifications are
‘shown above (see the TSUSA-1968 for the intermediate staged rates).
Concessions amounting to a redustion of 50 percent in duties were
granted by the United States on the ltems aboves; the concesslons ar
being put into effect in five annual stages. ' '

The previous duty of 10 percent ad valorem on unwrought columbium-
metal (item 628.15) is derived from the rate which became effective
July 1, 1963, as a result of a concession granted by the United States
in the GATT; this rate continued in effect under the TSUS from August
31, 1963 through the end of 1967. The prior rates of 15 percent ad
valorem on unwrought columbium alloys (item 628.17) and 18 percent ad -
valorem on wrought columbium (item 628.20) both became effective with
the adoption of the TSUS and represent and estimated welghted average
of assessments on imports for a representative period prior to 1963.
Prior to August 31, 1963, the articles covered by these items had been
dutiable at different rates under various provisions of the previous
tariff schedules.

The duty on columbium waste and scrap (part of item 628.15) has
been suspended almost continuously since March 1942 by various publie
lews; the latest (Public Law 90-45) extends the suspension to June 30,
1969 (see item 911.12 of appendix to the TSUSA-1968).
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U.5. consumption
_‘__—___._———-"-—'__--=¢

The high cost of columblum metsal has inhibited its use in all bub
the most essentlal applications. The demand for the metal for Govern~
ment programs in.nuclear and space projects and for research and de-
_yelopment programs has probably been greater than the demend for this .
motal for metallurgy, electronics, and other commercial purposes.
Annual consumption of unwrought columblum metal (in products other
than ferroalloys) in recent years 1s caleulated at approximately
100,000 to 250,000 pounds. The unalloyed metal and columblum alloys
are wrought to form mill products. More gomplex shapes may be made

by pressing and sintering the metal powder. The unit valbe of wrought
columbium products (up to $50 a pound for some mill shapes) substan-
tially exceeds the already high unit value of unwrought metal (powder
has been quoted at $11 to $23 a pound, depending upon purity).

!

4

QES; Qrbdﬁcers and;production

Approximately half a dozen companles have prodused unalloyed
columblum metal in the United States, and output among them has varied
greatly from year to year. Columbium metal 1g derived from the ore by
complex chemlcal extraction methods. The producing companies include
gseveral large chemical manufacturers with extensive interests outside
metallurgy, as well as smaller concerns engaged principally in the
production of metals, alloys, and carbides. U.S. output of columbium
metal (wnalloyed and in nonferrous alloys) has been approximately
equal to consumption (table 1) and has been scheduled principally to
meet the needs of specific projects, Owing to the small and fluctu~
ating demand, several companies have suspended production from time
to time. Wrought columbium products are also made on special ordér
by seme companies which purchase the crude metal. ' o

U8, exports

U.5. exports of columbilum in various metallic forms have gone
Mostly to the United Kingdom and countries of Western Europe and have:
constituted only a small part of annual U.S, production of the crude .
metal. Such exports, valued at $Li9l,000 in 1963, decreased thereafter.
in both quantity and value (table 2). .

7z
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U.S. imports, forelen production, and marketing

U.S, imports for consumptlion of columbium afticles covered here

“are small. Statistics on columbium imports for the TSUS items in-

" gluded in this summary have been available only since August 31, 1963,
For the years 196L-66, such imports (practically all originating in
‘the United Kingdom and countries of Western Europe) were reported in
-officlal statistics of the U.S, Department of Commerce as followss

196l 4: 1965 . ; 1966

: Quantity (pounds)
3 H 3
Columbilum: 3 H H
Unwrought metal (item 628.15)=—mmmmmmmmm ’ 65L ¢ 9,749 453
Unwrought alloys. (item -628,17)==-mmmmemm : 3,155 3 65 1+ 3,978
Wrought metal (item 628,20)~mmmmmmm—mmam 3 33 3¢ - -
PObaLmmm e m o ot e} 3,012 8 9,047 3 Ly [3L
‘ H - H
: Value (1,000 dollars)
3 H 3
Columbiums 3 t s :
Unwrought metal (item 628,15 )mcmmmmmmmmm 10 82 3 11
Unwrought alloys (ltem 628,17)~——mmmmmmmi 53 2 3 7
Wrought metal (Ltem 628,20)-mrammmarmmmn-i i L 1 s -
TOE ATy o e e et T L6 3 85 18
' 3 H

Production of columbium metal abroad, as in the United States, is

. on a small scaley forelgn producing operations are limited to a rela-

tively few companies having advanced technical facilities. Some of
the production is for the commercial market, but much is to fulfill
oontracts for high-specification material.

December 1967
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COLUMBIUM METAL - 17

Mable T.=~Columbimm mebal, unwroughts V.8, production, imports for
consumption, exports of domestlc merchandlse, and estimated con-
sumption, 1961-66 _

; .
1) Includes undetermined quantitles of columblum alloys.

2/ Not available,
3/ Less than 500 pounds.

S : t 3 A T '
Y PoPTos e rorts b Ea ZVApgiisnt \ iﬁ?gigsog
a8y -5 i b Por‘ 3 N )] 83l s 0
zlduanion : s pqrts‘l(: sumptlon , consumption
s )L,000 ¢« 1L,000 s 1,000 ¢ L,000 & . ‘
} pounds ¢ pounds : - pounds 3 pounds ¢  Percent
3 H H g ' : ‘
L96Lemmmmmivet 252 3 2 ¢ 13 3 2l 1 10,8
T D —— 128 3 33 12 1LY 2.5
LGt 10k 3 2% 10 1 96 1 2.1
1.96) s s esmiiaca g 95 1l L3 95 3 1,1
1965 mmrmaammaimng 2/ 8 10 3 Ly 2/ 1 2/
1966mmmmmmmmt 2/ 13/ 3 Lot 2/ 3 P
3. 3 H ¢
g

Sourcet Complled from offlclal statistics of the U,S. Bureau of

»Mines and the U.S, Department of Commeroce.

Note.--Data on production in 1965 and 1966 are not published because’
publication would disclose individual company operations. -
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18 | COLUMBIUM METAL,

Pable 2.~--=Columbium metal: l/'U S, exports of domestic merchandise,
by type,’ unwrought and wrought, 1961-66

- Year : Unwrought metal f Wrought metal : Total .
T : Quantity (pounds)
| . : v 3
] QL memamiararm s mrimasamind 12,903 L73 3 13,376
196D - 11,996 1 4,831 i 16,827
1963 e e 3 ‘ 10,038 4,238 s Lh, 276
9 ljmm e : 603 1 4,071 ¢ L, 67l
L9BEmmmem e =t Ly2hly 3 2,973 3 b, 217
1966 mmmmimmmm : b, 101 2,821 1 6,922
: - TValue (1,000 dollars)
3 ~ . ) ; :

L e 3 9 : 50 3 99 .
1:{362~=-~=--~=~=«v===-=x 60 1 20l 3 28l
1963...¢m-é-=~r=w= ====== H 129 3 365 H )-l9h §
19Ol mm § 53 W17 3 . li22

Byt N 20 3. w7 s . AT i
1966 memmmimmim i e : 93 1 156 1 ’ 2h9
: © * Average unlt value (per pound) -
1 3 :
1961‘=‘,=,=.”mb=ﬁﬂ"'ﬁ"“""'“‘x $L'. 3 $106 H $7h-
1962_‘,,,:.....——=-ﬂu-==—t~~~~»2 5 4 !.,2 3 16
1963,«&!«#"’"‘"‘"""‘”"""8 13 3 86 3 35
1,96h_pqnf-~h=ﬁ=—'~'~~~ﬁ . 8 102 3 90
1965t g 16 3 53 L2
1966mmmrmmmmmenmarimd 23 3 55 3 36
; .
myl/ Tnoludes undgtermined quentities of columbium alloys.
gources Compiled from officlal statistics of the U.S, Department of |
Commerces ' T o

R R R
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Commodi.ty B TSUS
© Tiem
Tantalum metal, unwrought, and -
WASHE BNA SCIAP e weim irim s o s e i e ~ 629,05
Tantalum alloys, UNWrought= e mmmmnmmoam= 629,07
Tantalum metal, Wroughtem——eem—m~mmm———me 629,70
Note.-~For the statutory description, see the Tarlff Schedules of
the United States Annotated (TSUSA~L968). ' : ,

U.5. trade poslition

The United States s a major producer, fabricator, and consumer
of tantalum, a metal valued chiefly for its electronle and heat~ and
corrosion~resistant properties. Virtually all of the tantalum con-
sumed in the United States 1s produced domestleally from imported .
duty-free ores. U,S. imports of the metal are small, and though ex-
ports in unwrought and wrought forms are somewhat larger, both are
of minor importance compared with production or consumption.

Description and uées

Tantalum metal has one of the highest melting polnts of all
metals, unlque electrical properties, and unusual resistance to cor-
roslon by most chemicals and molten metals. It is generally similar
to columblum, which is somewhat more abundant and with which tantalum
1s usually assoclated in ore. In some extreme environments, however,
the qualities of chemical inertness and heat resistance possessed by
tantalum make 1t more serviceable than columbium.

Unwrought tantalum is produced as powder, sponge, rondelles, and
pellets. Common wrought forms of the metal include such mill products
as rod, wire, sheet, and foll. Tantalum metal is used in the form of
powder in the manufacture of electronic capacitors which have high . -
electric storage capacity per unit of volumej applications of the
metal as wire and foll ineclude components for Low-voltage rectifilers,
vacuum tubes, and electronic valves useful in cryogenics. Tantalum
sheets and tubes are used in the manufacture of equipment for the
chomical and petroleum-refining industries, such as heat exchangers,
vapor condensers, and pumps handling chlorine, ‘acids, and other cor-
Posive substances. Tantalum metal products are used in high-tempera-
ture metallurgy, in carbldes for forging dles and cutting tools, and
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120 A . TANTATUM METAL

In surgical repairs. "Tantalum.is a component of some nonferrous al-
Loys with tungsten, gobalt, and other metals for use at high tempera-
tures. (Ferrotantalum columbium, a ferroalloy used in making special
' typez of)steel, 1s discussed in a summary under item 607.80 in vol-
"ume 83e , . .

In this summary all quantitles are expressed in pounds.

.U;SQ tariff treatment

. The colum 1 (or trade-agreement) rates of duty applicable to im-
-ports (see general headnote 3 in TSUSA-1968) are as follows:

U,3. concessions granted in
196167 trade conference
(Kennedy Round)

B S o 1 val,
k] s R

3 $ 2
3 1 g
3 : : SN
8US Commodity s Prior ¥t stege, s Final stage,
iten ; rate ., offective 3 effective
s - 3 3 Jan, 1 3 Jan, 1,
H g 1 1968 ! 1972
3 1 3 t
¢ Tantalum metals 3 P 3
629,055 - Unwrought, other : 10% ad & 9% ad val, 1 5% ad val.-
: than alloys; and 1 val. 1 . :
3 waste and scrap. t 3 3
A 3 3 1
629,073 Unwrought alloyswr-——mi 15% ad 3 13% ad vale : T7.5% ad val.
H . val, 3
H : 3 1 3
5295102 Wroughtemammmmmeannani 18% ad 3 16% ad val. 1 9% ad val.
. - .. 3 3
1 3

The tabulatlon above shows the column 1 rates of duty in effect §
prior to January 1, 1968, and modifications therein as a result of con-
sesslons granted by ths United States in the sixth round of trade ne-
gotiatlions under the CGeneral Agreement on Tariffs and Trade (GATT).
Only the first and final stages of the annual rate modifications are
shown above (see TSUSA-1968 for the intermediate staged rates). Con-
cesslons amounting to a reduction of 50 percent in duties were granted
by the United States on the items abovej the concessions are being
- put Into effeot in five annual stages,

The duty of 10 percent ad valorem on unwrought tantalum metal
(1tem 629.05) 1s derived from the rate which became effective on
July 1; 1963, as a result of a concession granted by the United States
in the GATT; this rate continued in effect under the TSUS from August
31, 1963 through the end of 1967. The prior rates of 15 percent ad
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| PANTALUM METAT, 121

yalorem on unwrought tantalum alloys (item 629.07) and 18 percent ad
valorem on wrought tantalum (item 629,10) both became effective with
the adoption of the TSUS and represent an estimated weighted average
of assessments on imports for a representative period prior to 1963,
prior to August 31, 1963, the articles covered by these items had been
dutiable at different rates under varilous provisions of the previous
tariff schedules,

The duty on tantalum waste and scrap (part of item 629.05) has
been suspended almost continuously since March 1942 by various public
laws; the latest (Public Law 90-45) extends the suspension to June 30,
1969 (see item 911.12 of appendix to the TSUSA-1968). '

U.S, consumption

During 1966, apparent U,S., consumption of tantalum metal was cale
culated at 1,061,000 pounds, up from 400,000 to 500,000 pounds per
annumn in 1961-6L (table 1). The high cost of the metal has been an
important factor in Timiting its use to the most essentlal applications.
Tantalum metal powder suitable for electronic applications has been
quoted in the United States at $30 to $50 a pound with powder of the
greatest purity selling at the highest prices. Wrought tantalum in
sheets and rods has been quoted at $L47 to $65 a pound.

U.S. producers and production

_ Tantalum has been produced in small quantities for many years.
Market demand for the wetal has been very Limited, and until 1956
there was only one producer in.the United States., In recent years,
the metal has been made by about éight companies, with the production
of unwrought metal associated with the manufacture of tantalum mil)
Products, advanced shapes, carbides, alloys, and electronic components,
G@nerally the producers have also been makers and processors of colum=
bilum and a varlety of other metallurglcal and chemlcal products. A
few companies buy crude metal powder and shape it to fill specilal
orders, Although there is a sustained industrial dewand for tantalum,
®specially in electronics, the level of annual production also depends

‘tf 4 conslderable extent on requirements generated by individual con~-
Struction projects such as chemical plants and nuclear facllitles.

_ Unlted States production of unwrought tantalum metal increased
to 1,06k,000 pounds in 1966, after averaging about 515,000 pounds per
zgngm %n 196165, Data on production of wrovght tentalum and alloys
tantagbalum are not avallable, The average unilt value of wrought
. 1a um conslderably exceeds that of the unwrought metal because

orking it is difficult and costly,
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122 S TANTATUM METAT,

U.S. exports

, Only a small part of domestlec production of tantalum metal has
been exported. In 1966, total exports of metallic tantalum amounted
to 86,000 pounds, valued at $2.9 milliony these exports consisted of
tantalum in powder and in other crude forms including waste and scrap,
as well as wrought forms of the metal. Of the total 1966 exporis,
tantalum powder accounted for 51,000 pounds, valued at $1.6 million,
Exports by types are shown in table 2, together with average unit
values, which generally indicate the much higher worth of wrought
tantalum than of the unwrought metal. Principal export markets have
‘been Japan, the United Kingdom, West Germany, and othexr countries in
Western Europe, . f

U,S. imports and forelgn production and trade

U.S. lmports of tantalum, prinecipally wnwrought metal, including%

'serap, have increased; in 1966 they amounted to about 18,000 pounds

(valued at $L72,000), equivalent to about .5 percent of the U.S. pro-

duction in that year, Unwrought tantalum alloys and the metal in

‘wrought forms have been imported in very small quantities. Official.

statistics on lmports by the TSUS items covered in this summary have
been avallable only since August 31, 1963, For the years 196L-66
these imports (all from Western Europe, Japan, and Canada) were re-
ported in officlal statlstics of the U,S. Department of Commerce as
followss o : :

196 11965 P 1966

e Them E
: Quantity (pounds)
. H H H
Tantalums o ‘ ; s t
. Unwrought metal (item 629,05)~cm-w 3,437 ¢ 26,162 1+ h7,507
. Unwrought alloys (item 629,07 )=mwmrs 52y 56 10 |
‘Wrought metal (dtem 629.10)=mwmrww 3 R 2 3 o3l |
T Tt AL e e e 3 3,090 3 20,220 v Lf, T
o ] 3 g .
: Value (1,000 dollars)
- g 3 :
: Tantalums ‘ 3 H o
Unwrought metal (Ltem 629,05)n=em~3 50 3 65 s 1468
" Unwrought alloys.(item 629,07 -rm=m 5 2 3 2y 1/
Wrought metal (¥tem 629.10)w-im—r 1/ : L3 b
| TObAL w3 L B8 s |y
' 3 3

3

. 1/ Less than $500,
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TANTALUM METATL 123

Tantalum metal is produced in several countrles of Western Europe,
although demand has not always been adequate to support production on
a sustained basis. Forelgn producers of the metal, like producers in
the United States, have been dependent upon ores imported largely from
African sources. The foreign metal producers have usually been com-
panles with broad interests in the metallurgical and chemical indus-
triesy some of them have been affiliates of U.S. producers, fabri-
cating products from unwrought tantalum metal imported from the United
States. Supplying the demand for small quantitles of tantalum products’
made to exact specifications frequently involves special production

‘facilities and processes.
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Table 1.-~Tantalum metal, unwrought (item 629.05)s U.S. production,
imports for consumption, exports of domgstic merchandise, and. con~
sumptdon, 196166 | i |

~: . : . oo - ! . : Ratlio of
. Y o- Jm- 3 X~ * on- imports to
- Year ' duotion } ports ! ports 1/ ! sumption 2/: coﬁsumption
2 R 2 3
, 3 L000 + L000 ¢ L000 % LO000 +
‘ - -3 pounds 3 pounds: pounds . 3 pounds 3 Percent
' 3 1 1 , !
L6 mmminmeemeramemt L8l 3 3 12 L5 0.6
1962mmmmmmmemmmm=3 . 51l 3 2 1 1l s 502 ¢ ol
1963 mmmrmmmemmg 11873 2 3 Lh s 406 3 .5
1961_‘_-—n—n~=~r~-~w-r-x o ).I.LI.B H 3 H 32 H )'I'l9 3 "7
L9BS i vt 712 26 3 25 3 713 ¢ 3,6
,v1966~—-~—~~~n~~x_ 1,06l & L8 51 3 1,061 3 h 5
: :

3 3 :
i i/ Metal powder only, including undetermined quantities of tantalum

.alloy powder,
. 2/ Estimated by'U,S, Tariff Commission staff,

. Sources Compiled from offiolal statistics of the U.S. Bureau of
Mines and the U,S. Department of Commerce, except as noted,
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Table 2.-~-Tantalum metal i/ ¢ U.S. exports of domestio
merchandise by specified type, 1961-66 -

- % 3 Other un- 3
Year 3 M§£Zir 3 wrought »wizgiit Total

; P i metal 2/ 1 -

: Quantity (1,000 pounds)

H 3 3 ‘ 1 .
19BL mmrmee bt s o e e et 1 12 ¢ 6 3 10 3 28
N O 1 Lh s 12 s 63 32
LT R —— -1 1l 37 3 7 58
1S [ o et e b et ! 32 20 12 s 6l
L965 =t e ] 25 1 11 ¢ 10 : S 1T
1966~ mmm mmmm e S aaal! 5L 3 22 1 13 ¢ 86

: : . : ;

) Value (1,000 dollars)

1 : : !
196Lmmmmm e e oo i e : 196 3 9L 1 663 1 950
T 9B e e et e o e : 403 177 LoO ¢ 980
1963 e e SOV 3 k25 3 187 ¢ L98 3 1,110
JR - t 57h s 226 583 1 1,383
1965 mmrm e e et e e e : 757 3 115 s 83 1 1,715
1966 e e : 1,560 1 2149 1,095 1 - 2,908

H H H b4

: Average unit value (per pound)

H H H H
Ly R O SO $16 3 $15 - $66 3 $34
L9602 et e e S 29 . 15 1. 67 1 31
1923~-~ ---------------- 1 30 3 53 7L s 19
196u~ __________________ : 18 1L ¢ L9 s 22
Pégh —————————————————— : 30 @ 10 s 8l 37
9 0 bt 11 ot et et gt 1t e e by e v § 31 3 1l H 8)4 $ 3)'1'

H 3 3 H

l/ Includes undetermined quantities of tantalum élidyél.
2/ Includes wagte and. scrap.

~ Source: Compiled from official statistics of the U.S. Department
of Commerce
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MERCURY
Commodity Lten

Mercury ore .- 601.30
Mercury metal, including waste ang sorap~- 6323l

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

U.S. trade position

The United States, the world's largest consumer of mercury; da;
pends upon Imports for one~fifth to more than one-half of Lts annual:
requirements of mercury; Spain,. Italy, and Mexico are the principa
sources of U.S. imports, Exports, consisting principally of redis~
tilled or triple-distilled mercury, are very small compared with dom-
estic production or consumptione . : .-

Description and uses

Mercury, a silver-white metal that is liquid at ordinary room
temperatures, is recovered by processing its principal ore mineral,’
olmnabar. Owing to the relatively Low content of mercury in the ore
and the high cost of transporting the ore, the metal is extracted
from the ore at the mines and the ore is not an article of commerce
The metal is generally referred to as mercury by consumers, and as-
Qcksilver by its producers. - o

Yercury as recovered from ore 1s known as prime virgin meroury. :
About four-fifths of the mercury traded 1s of thigs grade--99.9 perognq
Pire~-and it is sold in cylindrical steel or iron flasks each coﬂtair.l
ing 76 pounds of mercury, 1/ The remaining one-fifth is further pur

ed to remove undissolved ordissolved impurities, The specially a
Purdfied mercury 1s sold under various names for special purposes ;ge
Sommands substantial, price premiums over the prime virgin grade.

5 ;’e:lium grades ‘are usually packaged in small bottles or jugs 'Ofl
asr henware, glass, or plastic) holding from 10 pounds to as little
; Ounces of mercury.,

- This™1g the type of Flask referved To wWherever Ghe term nilask

1s ‘
aﬁdﬁzeg in thig Summary. These flasks are about 5 inches in diameter,
0 2 incheg high, and weigh, when empty, about 8 pounds. The
 %T® used repeatedly and lash many years. -

Decerber 1967
61l




128 | ' MERCURY

- In addition to primary mercury produced from ores, secondary
mercury is recovered by processing mercury-bearing substances such gg
battery scrap, dental amalgams, and sludges from electrolytic pro-
cesses. Secondary mercury i1s also reclaimed fiom old, obsolete, or
worn-out electrical apparatus and control instruments and from mer-
cury boilers and caustic soda and chlorine plants when they are with-
drawn from service.

Mercury has many uses because of the unusual properties of the
‘metal, its vapor, and its compounds. The metal is especially useful
‘because of its liquidity at ordinary room temperatures (it solidifies
‘at -38° F, and boils at 675° F.), high specific gravity, electrical
.conductlivity, expansibility, and ability to amalgamate with other
metals., Mercury vapor has useful thermal and other propertles. Many
of the merocury compounds are valued for theilr toxic effect or their
catalytic properties. '

‘ Mercury metal is used principally in the manufacture of electri-
cal apparatus, in industrial and control instruments, and in the
electrolytic preparation of both chlorine (used for bleaching textiles
and paper and pulp and in the manufacture of basic chemlcals and plas-
‘tics), and in caustic soda (used in the rayon industry and in the man-
ufacture of soap). Some other uses are in sensitizing photographic
film and as a heat-transfer agent in boilers for electrical power gen~
eration, Mercury also amalgamates wilth other metals to form many al- |
loys used for dental applications, bearings, solders, and type.

- Mercury compounds have a large variety of uses--in mercuric ox-
- 1de cells and batteries, pharmaceuticals, dental preparations, anti-
septlcs, insecticldes, fungicides, wood preservatives, paints and
plgments; catalysts, and mercury fulminate for blasting caps (see
summary in- volume li:3 covering items 119.50 to 5L and 423.86).

_ In some applications, such as those for 'agricultural, industrial,
and pharmaceutical purposes, substitutes for mercury can be used. In
other applications such as the use of mercury as a cathode in the
electrolytic preparation of chlorine and caustic soda and in bollers
for generating electric power, other processes are available that do
not require mercury., Satisfactory substitutes are not available,
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MERGURY 109

nowever, for many of 1ts applilcations in electrical apparatus and iné
dustrial and control instruments that depend upon mercury's high spe-
eific gravlty, fluldlty at normal temperatures, or electrical. conduc-

srity. 1/

In this summary all. quantitles are ekpressed in flasks contain~
ing 76 pounds of mercury.

7.S. tariff treatment

The column 1 (trade-agreement) rates of duty (see general head-
note 3 in the TSUSA-1968) applicable. to imports of mercury ore (item
601,30) and mercury metal, including waste and scrap (item 632.3L) are

shown below:

Ttem Ttem
601.30 632. 3l
Prior rate (before the concessions noted Free 25¢ per 1lbs
belOW) a . . '

Concesslons granted by the United States

in the 1964~67 trade conference -

(Kennedy Round): '
First stage, effective Jan. 1, 1968-mmm=mw~ 1/ 22¢ per 1b.
Final stage, effective Jan, 1, L9T2n=mmmmmm 1/ 124 per lb.

1/ Duty-free status bound.

The duty-free status of mercury ore has remained unchanged, ex~
cept for the binding referred to above, since it was established in
the Tariff Act of 1930 as originally enacted. The duty on mercury
metal of 25 cents per pound was also provided for in the original
Tariff Act of 1930 and remained unchanged under the TSUS from -

August 31, 1963 through the end of 1967. As a result of a concéssioh
granted by the United States in the sixth round of trade negotiations
under the General Agreement on Tariffs and Trade (GATT), however, the
duty on mercury metal ls being reduced in five annual stages--the
final reduction becoming effective Jan. 1, 1972 (see the TSUSA-1968
for the intermediate staged rates).

;ﬁi7~?5r 8 comprehensive report on developments in the trade in mer-
v:?{; Sig U.S, Tariff Commission, Mercury (Quicksilver): Report on In-
555§E§§E5%n No. 32 Under Section 332 of the Tariff Act of 1930 Made ~
héiﬁifhi OBa Resolution of the Commlt?ee on F}nance, United States
EETVEFa- 95 (processed), and U.5. Tariff Gommission, Mercury (Quick-
%EETTEéTEEEQEt,TO The Congress on Investigation No. 332-32 (Supplemen-
EE;TEE?gg;Egptlon 332 of the Tariff Act of 1930 Made Pursuant to Sen-
(§;€€€§§E§§Egp 206, 87th Congress, Adopted September 23, 196L, 1962
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The duty on mercury waste and scrap (part of ditem 632,3L4) has
‘beén suspended almost continuously since March 1942 under various acts
of Congress; the latest act (Publie Law 90-L5) extended the suspension
through June 30, 1969 (see 1tem 911.12 of the TSUSA—1968)

The TSUS also provldes for‘U S. Governmental importatlons to be
~ entered free of duty (see items 833.00, 834.00 and 836.00 of the
TSUSA~1968)

The ad valorem equivalent of the specific rate of duty on mercury
metal has varied greatly in recent years owing to the marked increase
in the average unit value of mercury imported; in 1963-66 the average

ad valorem equivalents of the duty, based on dutlable imports in thoss

years, were as follows:

Ad valorem

equivalent
Year %percent5

1963 i 12.0
l96h—f ~~~~~~~~~~ 8.9
1965 """"""""" Aadedel hwo
L R— — 1.8

Tn addition to the duty imposed on mercury metal, the iron or
steel flask containing the mercury is also subject to duty. The duty
on such flasks (Lltem 640.30), effective January 1, 1968, is 9 percent
ad valorem, reflecting the first stage reduction in a five~stage con=
cesslon that was granted by the United States in the Kemnédy Roundj
the final staged rate on this item will be 5 percent ad valorem (see
summary in volume 6:5), ‘

7.9, oonsumption

Annuel U,8, dindustrial consumption of mercury (as reported by
consumers to the U,8. Bureau of Mines) has inoreased substantially
since 195k, as indidated by the average annual oonsumption for the
followlng perilods:

Number of flasks containing

Annual average: : 76 pounds each
195l BT e mm e e e 5, 500
LIEBmBL e e et e 53, 600
1962~ 66=~~a=p=~—=~n~m«nw*qmmnmwwnm« Th,300
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Average ennual industrial consumption (exclusive of quantities of mer-
cury released by the Atomle Fnergy Commlsslon in 1963 and 196k to
obher Government agencles for use in Government laboratories or do-
nated to schools and so forth) was 30.7 percent larger in 1962-66
than in the preceding b years. In 1966, U.S. industrial, consumption
amounted to 72,000 flasks, compared with the record high of 83,000
flasks in 196k (table L), About 300 companies consume prime virgin
mereury and about LOO use redistilled mercury; mosbt of the concerns
are situated in the eastern part of the Unlted States.

The growth in consumptilon of mereury has been wetarded only slightly
tha substential prlce advences in recent yearsy the annual average
of the New York quoted price rose from $189.L5 per flask in 1963 to
$31.79 1m 196k, and to $570.75 in 1965. Between January and the end
of May 1965, the quoted price rose from $475 per flask to $7LO0 and
higher in some sales. After that time the price declined to about
$330 per flask in June 1966, rose again to a range of $540 to $555
by mld-Octobsr, and averaged $4L1.72 per flask in 1966,

The principal factors contributing to the increase in U.S. con-
sumption of mercury for industrial purposes between 1962 and 1966 were
(1) the congtruction of new plants and the expansion of others pro-
ducing chlorine and caustic soda using the mercury-cell process (such
construction or enlargement requlred from 300 to more than 1,000 flasks
of mercury per plant), 1/ (2) the increased use of mercury in the pro-
duction of electrical. apparatus, and (3) increases in the amount of
mercury needed to replace cathode loses in the manufacture of chlorine
and caustic soda (table 2). During this period, the quantity of mer-
cury consumed for other uses, such as in catalysts, anti~fouling paint,
and amalgamatlon also increased. The decline in consumption for paper
and pulp manufacture, as well as that decline in consumption for phar-
maceuticals and for agricultural uses, between 196l and 1966 can prob-
ably be attributed to the high price of mercury. . ~

In the 5 years 1962-66, mercury used in electrical apparatus ac-
counted for about 19 percent of total industrial consumption; that
used in industrial and control instruments, 12 percent; that needed
to replace Losses in the electrolytic preparation of chlorine and
caustic soda, 12 percent; that used for paint, 9 percent; that for
dental preparations, pharmaceuticals and agricultural. uses, about'5
bercent each; and that consumed for paper and pulp manufacture, cata-
Lysts, general laboratory use, and amalgamation, 12 percent. The

L/ Mercury used for Lhis purpose,- as well as mercury-used in boilers,-
s not consumed and may be regarded as stocks If more urgent demands
fof mercury develop., . At the end of 1965 (the latest period for which
data are avallable), the gquantity of mercury at such installations
Probably amounted to about 150,000 flasks. ,

T
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great bulk of the remaining 21 percent was used as cathodes in the
mercury cells at the new plants or in plant expanslons for the electros
1ytlc preparation of chlorine and caustlc soda.

. Of the total quantity of mercury consumed by the United States in
the 9 years 1958-66 (585,907 flasks), LO percent was supplied by the
~output of domestlic mines; the rest was supplied by imports and dom-

estic production of secondary mercury. In 1965 and 1966, however,
part of industrial consumption requirements were supplied by the
release of surplus stocks held by the Atomic Energy Commission. Mer-
cury sold for U.S. industrial use by the General Services Adminlstrs-
“tion aggregated. 29,753 flasks in 1965 and 8,422 flasks in 1966, leaving
approximately 36 825 flasks of surplus stocks available for disposal
as of December 30, 1966. In addition to this surplus, there were
about 200,000 flasks of wmercury in the U.S. Government stockplles at
the end of 1966 all of which 1ls needed for the conventional warfare
objective.

U.S, producers

Mercury is produced in the United States by a relatively small
number of large mines and by some 25 concerns that process mercury-
bearing scrap (such as dental amalgams, and oxide and acetate sludges)
and battery scrap. The supply is also augmented by reclaiming mer-
cury from mercury bollers and caustlic soda and chlorine plants that

‘are withdrawn from service.

The mercury-mining industry, sltuated principally in California,
Nevada, Oregon, and Idaho, is small compared with most other U.S,
nining industries. During 1958-66 the estimated mine valus of mer-
cuzz produced ranged from $3.6 million in 1963 to $11 2 million in
19 : ‘

Most of the U.S. production of virgin mercury has always been re-
co ered at a few of the larger mines. In the period 1958-66 the num-~
ber of mines in operation ranged from L8 in 1963 to 149 in 1965; some
8 to 22 mines, each producing 100 flasks or more per year, accounted
for 95 to 98 percent of total mine production. Three mines, each
prodvcing 1,000 flasks or more during 1962-66, have accounted for 75
to 89 percent of total mine production in that perilod,

Tt 1s estimated that the average number of persons (including
working proprietors) engaged in mining and processing mercury ores
declined from 780 in 1958 to 580 in 1961. In 1963, the latest perilod
for which official data are avallable, the total number of employess
(excluding working proprietors) at mines was 316.
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0.5, productlion

Mercury metal is recovered from its prinecipal ore mineral, clnna-
bar, by heating the ore in a furnace or retort to a temperature of -
about, L,080° F., at which point mercury is released from the ore in
the form of a merouwrie sulfide vapor. The sulfur ls separated from
the wvapor by converting it to sulfur dloxide with the use of alwv,
oxygen, or lime and irvonj the mercury vapor ls then condensed into
1liquid mercury and the sulfur dloxide is released as a gas.  The mer-
cury content of the ore mined is small, In consequence, the metal ‘is
recovered from the ore more economically at the mines than at polnts
distant from the mines,

Mine productlon of mercury declined from 38,067 flasks in 1958,
the largest peace~time production in any year since 1883, to 19,117
flasks in 1963 and to Ll,1h2 flasks in 196l;, then rose to 22,008
flasks in 1966 (table 1), During 1951-58 the share of domestic indus~
triall consumption supplied by domestlc mines increased from 13 percent
in 1951 to 72 percent in 19583 during the years 1954-58 domestlc pro-
ducers were guaranteed a floor-price of $225 a flask by the U.S. Gov-
ernment., With the drop in the price of mercury during the period 1959
to mld-1963, the share of domestic requirements supplied by domestic
mines gradually declined; and during 196l1~66, despite greatly in-
creased mercury prlces, domestlc mine out-put accounted for only 2l
percent of domestle industrial consumption.

When the price of mercury ls high, substantial quantitles are
produced by many small mines or workings and the average grade of ore
mined 1ls lower, as indicated by the following tabulation:

- s

|

Average

H 3 H
Yoar t Mines in ¢ Mine 1 New York : A;izgge
‘“ t operation : output 1 quoted ? ore
H 3 ‘ 3 _price 3 ™ oL ore
s Tt Flasks T Poungg
3 + containing 3 Per + per ton
3 Number 3 (6 pounds : flask 3 of ore
: t : '
958t e ' 101 1 38,067 : $229,06 3 8.6
1959w S 1 7L 1 31,256 5 227.048 8.6
L1960 e ) 75 1 33,223 1+ 210.76 s 9.7
R D — : 69 1 31,662 1 197.6L : 9.2
3 3 H 3
62 e 56 1 26,277 +  19L.2L 1  13.6
1963“““"~~—-~7———~%——~: - L8 19,117 ¢+ 189.45 s 12,8
192h ~~~~~~~~~~~~~~~~~~ - 72 1 1,142 ¢ 31h.79 7.2
%965 ~~~~~ S — : 1h9 19,582 ¢ 570.75 1 o3
I 130 22,008 :  LL1.82 5.2
H H

a
e T, ! \d
W e sl r————— D ¢ 4t e Do b e A Besd BT €t 8 A T et o8 e e ot S 8 ¢ o R nh L AN TR LA T L 00
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134 MERCURY

There i1s a conslderable time lag betwesn changes in mine output and
those of price. Owing to the gensral instability of mercury prices
domestic operators are reluctant to reopen closed mines or to expand
operations when prices begin to rise after a prolonged perdiod of Loy
prices., Such reopenings or expansions require much time and conslde:
able expenditures of funds to recrult technical and other help, bloc)
out ore reserves, and acquire the necessary equlpnent and supplies,
On the other hand, when the market prices decline to low levels many
mine operators are forced out of business and those that remaln in
operation (as in 1962-63) resort to wining only the highest grade ore
In the deposlt and reduce operating costs by curtailing or halting
‘exploration and assoclated development work.

During 1958-62, three States accounted for 93 percent of the
total production of virgin mercurys these States, Llsted ln order of
magnitude of mercury output were California, Nevada, and-Alaska.
Since 1962, howsver, output in the latter State has been small
(table 3) because of the closing and subsequent flooding of the Red
Devil mine--one of the largest producers during 1956-62,

The recovery of mercury from secondary sources, excluding the
mercury released by the Atomic Energy Commission, ranged from L, 950
flasks in 1959 to almost 17,000 flasks in 19653 the high level out-
put in 1965 is attributable in part, to the withdrawal from service
of a mercury boiler,

U.5. exports

U,S. exports of domestlc mercury are small. Exports are dis-
couraged by the fact that the price abroad has usually been lower
than that prevailing in the United States, and exports, except those |
to Canada, have been subjected to various restrlctions such as licen-
sing requirements by forelgn governments.

It is estimated that annual exports, if any, of mercury metal
produced in the Unlted States were less than L00 flasks during .
1958~6lL. L/ In 1965, however, when the prices in foreign countries ;
“were higher than those in the United States, exports of domestlc mer-

- oury aggregated 7,569 flasks valued at $5 mlllion (table l). Meroury

1/ Export statisltics for years prlior to 1965 as compiled by the U.S, |
Department of Commerce are not comparable with statistics on produc- |
tlon, imports, or consumption, since such export data represent not
only shipments of mercury metal (primary, redistilled, or triple-
distilled) but also compounds and preparations of mercury and mercury-

bearing raw materials, such as furnace soot, scrap, spent catalysts,
and residues.
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was exported in that year principally to the United Kingdom, Japan,
Capada and Taiwan., During 1966, exports aggregated 357 flasks valued
at $197,0003 aboutb 26 percent of ‘the tobal quantity was exported to
Canada, 25 percent to France, 33 percent to 20 countries in Central
and South Amerilca, and the remainder to 19 countries in Europe, Asla,

‘and Africa.

U.3. imports

Annual U.S. imports of mercury metal declined from 30,200 flasks
in 1958 to 12,300 in 1961 and then rose to an annual average of 12,000
flasks in 1963-6l, Imports of mercury metal declined to 16,200 flasks
- 1n 1965 but rose to 3L,L00 flasks in 1966 (table 1), Mercury ore has
‘not been lmported in recent years. _ -

Dutiable lmports have consisted almost entirely of mercury im-
ported by private industry. Duriag 1958-6L when domestic mines were
operating at falrly high levels, dutiable imports fluctuated from
12,300 flasks in 196L to 2L,100 flasks in 1959. During 1963-6l, with
demand at high levels and domestio production declining, dutiable ilm~
ports incrsased substantially, averaging about 142,000 flasks a year.
In 1965, despite incveased consumption requiremsnts comblned with a
Low Level of mine productlon in the United States, dutiable imports
declined to 16,200 flasks. This low level of importation is probably
_attributable to the hipgh foreign demand, foreign producers! prior com-
mltments in their own and other countries, and the release of surplus
mercury by the Atomic Energy Commission to U.S. consumers. In 1966,
however, dutiable imports increased to 30,900 flasks. 4

Although duty-free imports amounted to 11,157 flasks in 1958 and
6,005 in 1959 (mostly acquired by the U.S. Government under the bar-
ter program), duty-free imports were relatively small thereafter and
consisted almost entirely of waste and scrap entered under various
laws which suspended duties on such imports.

Spain, Italy, Mexlco, and Yugoslavia have been the principal
Sources of both dutiable and duty~free imports of mercury. In 1963
and 196l;, however, substantial quantities were also supplied by Peru
and other countries (table 5). ,

The share of U.S. consumption (excluding that released by the
Atomic Energy Commission supplied by dutiable imports has varied
Wldely from year to year during 1958-66, ranging from as much as

3 percent in 196L to as little as 22 percent in 1961l; the ratio
Was L9 percent. in 1966,
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Foreign production and trade

Mercury is produced in approximately 18 countries., In some cou
“tries mercury is recovered at many small mines whereas in others, suc
as Spain and Italy, the total output is obtained al very few large
mines. Little information is available on operations in Communist
.countries, The average grade of ore mined in foreign countries, es-
peclally in Spain and Italy, is higher than that of ore mimed in the
United States. Spanish ore is believed to average about 50 peounds of
mercury per ton and Italian ore about 15 pounds per ton, comparaed
with an average of less than 8 pounds per ton. for ore.mined in the

United States. The principal foreign mines are partly or wholly
State-controlled.

. Annual world production of primary mercury (excluding that pro-
duced in the U.S.S.R. and mainland China) averaged 191,700 flasks
during 1958-66, ranging from 175,000 flasks in 1959 to 206,000 flasks
in 1965 (table 6). Spain, Italy, the United States, and Mexlco were
the principal producers, accounting for 8l percent of the total out-
put during 1958-66. TYugoslavia and Japan have also been important, -
but smaller, producers. There are no reliable data avallable on the
output of mercury in the Sovliet Union or mainland China, but some
‘observers have estimated that annual production in these countries
in recent years probably ranges from 50,000 to 65,000 flasks.

. The U.S., share of world production rose almost steadily after
1950 (a year when almost all of the domestic mines were shut down
owing to the low price of mercury) until it reached 18.7 percent in
19583 thereafter its share declined. Mercury production in the United

States represented only 9,5 percent of world output in 1965 and 10,9
percent in 1966, _

Mercury is consumed in practically every country in the world.
In three of the large:producing countries--Spain, Yugoslavia, and
Mexlco-~consumption 1ls negligible and most of the output is exported.
Italy probably consumes -about one-tenth of its own production and .ex-
ports the remainder. 'The U.S.S.R. and some of the Eastern European
‘apuntrdes have in the -past exported some of their mercury to the free
world but since 196l these countries not only have consumed their oub-
‘put within their borders or within the Communist bloc but also have
-purchased mercury from the free world,

!
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Table 1,--Mercury: U.S. production, imports for congumphion, exports
of domestio merchand‘!‘seJ and reported consumption, 1958-66
f Production A : . : Repor;ced
Year . Wine 1 Becondary : ‘ . Impoxrts : Exports : cop-
N ¢ oubput & outpub 1] 2 Total .l/ s : : sumption
: Quantity (flasks containing 76 pounds)
LTS rs p— : 38, 067 ; 5,400 ; 43,467 ; 30,196 ; 2/ ; . 52,617
1329 -------- : 31,256 h,950 :+  3G,206-:+ 30,11 : B/ + 54,895
1960 =m === t 33,223 @ 5,350 ¢+ 38,573-¢ 19,488 ¢ 2 s 51,167
. 196Lnmmmmmmm : 3L,662: 8,360 ¢+  ho,022-: 12,313 : 2/ : - 55,763.
L — s 26,277 ¢ 5800 32,077 : 31,652: 23/ : 65,30
1963 == =mmn=n : 19,117 ¢ 10,520 ¢+ 29,637 h2,872 : 3/ :3/77,963
Re1c) R : b,k e 2h519 2 38,660 ¢ 41,153 ¢ B/ . 1 3/ 82,608
1065 2mrmmm == P 10,582 1 NG,670 1 66,252 1 16,038 1 T,569 t 3/ 73;560‘
1966=mmmmman : 22,008 ¢ 16,100 + 38,108 ¢+ 31,365 : 357 & 3/ 72,033
X Value 4/ (1,000 dollars)
: _ : ' 3 : $ : ,
1958 =un = mmm : 8,720 3 1,237 @ 9,957 5,922 : 2/ i 5/
1959 mm e ¢TI0 ¢ 1,126 8,236+ 5,992 :. 2/ 5/
1960 mmm = + 7,002 & 1,128 8,130': 3,510 s 2/ 5/
1961 = mmmmmm T 6,257 1,653 : 7,903 2,018+ 2 : 5/
1962 mmmm : 5,02k ¢ 1,109 6,133'+ 5,002 : 3/ 5/
1963 = mmmmn : 3,623 3 1,993 5,616+ 6,766z 3/ s 5/
196l = oe : hhse s 7,718 ¢ 12,170': 8,775 : 2 : 5/
1965 === m : 1,176 ¢ 26,637 ¢+ 37,813: 7,60k ¢ 5,0h2 -5/
1966 ~mm -1 9,72k s 7,113 ¢+ -16,837.: 12,322 s 197 5/

1/ Data include Government GuUrplus releases
17,000 flasks in 1964, 29,753 flasks in 1965 and 8,422 flasks in 1966, Releases
in 1963 and 1964 were for the use of U.S. Government agenoles.

2/ Not available (see note to table U).

Includes the quantities referred to in Note 1 above.

amounting to

1,000 Flnske In 1963,

Value of demestic production computed by mul’ciplying the number of i‘lasks
Produced by the aversge New York pt‘iceq .

5/ Not .available.

Sourcet  Production and consumption data compiled from offioial statis’oics
of the V.S, Bureau of Mines, except as notedj import and export data oompiled
Trom official statistlos of the U 3. Department of Commerce,
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Table 2°--Mercury 5 UeSs consumptiona by uses
1958 and 1.962-66 °

(In ‘flas}cs' containing 76 pounds)

e

Use - 1958 Pagbe 1 o963 P 196k P96 f o966
© Pharmaceuticals=re-—r=w- : 1,h30 : 3,378 : L,081: 5,07 : 3,261 5 3,668
Electricel apparatus 1/-2 12,736 ¢ 1h,080 : 13,h02/s 13,h27 @ 16,201 ¢ 1k,982
. Cabalysts =~ rammmem e s 816 @ 87k ¢ 612 656 : 92k ¢ 1,930 |
", Industrial and comtrol $ H : Coos s ;
instruments Lf=-~w-w-=:’ 10,117 ¢ 8,871 : 9,003 : 9,53k ¢ 10,00k : 7,380
Agriculture (for insec-'; : : : : :,
ticldes, funglcldes, : H : e ¢
! and bactericides for ] : H H ¢
industrial purposes)--s2/ 6,270 : L,266': 2,538 ¢ 3,14b ¢ 3,116 ¢ 2,37k
Peint (antifouling and ¢ : H H : :
mildew=proofing )« rew- :3/ Thg r h,678: 6,655 ¢ 5,hu5 . 7,789 ¢ 8,395
Paper and pulp manufac= 3 . : ¢ : B H
BULEm e mia e s b s 2,600 ¢ 2,831 : 2,148 : 619 ¢+ G2
- Dental preperations 1/--: 2,686 ¢ 3,291 : 3,545 5+ 5,007 : 3,h11 i 2,125 |
JFlectrolytic prepara- .8 H : H H H -
tion of ohlorine and @ : . H g H .
coustic BOdamv=mmnmran s b5k s 7,31k s 7,999 ¢ 9,572 ¢ 8,753 ¢ 11,5
' General laboratory 5/-=-: 968 ¢+ 1,752 : 5,062 ¢ 18,516 : 1,077 : 2,203 °
T Amalgomationensenmnonoan g o8 ¢ 299 306 667 hos ¢ h85
Othersremrmmnanam- ‘e s 12,050 : 13,898 : 21,909 : 9,445 : 17,910 3 16,336
Totglewmnrmuoonneonnn s 52,017, : ‘55 301 s 11,963.: 82,608 ¢ 73,5603 72,033,

_/ Data 1nolude tha consumption of prime virgin metal as reported to the U S,
Bureau -of Mines plus estimates of the quantlty of redistilled mercury consumed,

2/ Tnoludes quantity used in paper and pulp menufacturs.

3/ Represents the quartity consumed in the manufacture of antifouling paint-
only.

li/ Included with data for uses in agriculture.

b/ Inoludes 3,821 flasks in 1963 and 17,000 flasks in 1964 released by the
Atomic Energy Commission to other Government agencies.

Jovrces 'Compiled from official statistics of the U,S. Bureen of Mlnes.
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Table 3.~-Mercurys: U.S. mine production, by principal
producing States, 1958 and 1962-66

(In flasks contalaing 76 pounds)

'o1gse bougée | 1963 | 196h | 1965 1966
State 3 ; : : 1 ;
Alaska-—m—m==== ¢+ 3,380 3,719+ LhoOs  303: 1/ :+ 1/
Ardzong==—==—=- : 53 1 L/ s %/ 3 77 ¢ 158 -3 3633
californiam—-——-: 22,365 ¢ 15,951 1 13,592 1 10,29L t 13,404 : 16,070
Tdaho== =m === 1 2,625 -+ 1/ 83+ 1,119 :+ 1,13k
Nevadammmm—==m—3 7,336 1 6,573 s LS4+ 3,262 1 3,333 :+ 3,355
OTEEON s merm t 2,276 3 1/ s 1/ s 126 ¢+ 1,36l 700
Other—mm mmmi = 3 32 3 3L % 181 3 IR 20l 3 386
Total~=~~--, 38,067 : 26,277 , 19,117 i 1h,1h2 : 19,582 : 22,008

1/ Included in quantity shown for "Other".

Sourcet Complled from official statistlcs of the U.S. Bureau of
Mines.

December 1967
' v b1l




Sources -
Commerce.,

Note.~-Before 1965, exports of mercury were small compared with im-
‘ Moreover, official data on exports in-
cluded--in addition to mercury metal (primary, redistilled, or triple
distilled)~~compounds and preparations of mercury as well as mergury~
bearing raw materials such as furnace soot and scrap. '
In 1966, exports . of mercury metal aggregated 357 flasks, valued at
About 26 percent of the total quantity was exported to
Canada, 25 percent to France, 33 percent to 20 countries in Central
and South America, and the remainder to 19 other countries in Europs,

ports and domestic production.

$197,L00,

Agla, and Africa.

Compiled from officlal statistlcs of the U.S. Department of

140 MERCURY
Table L.-~Mexrcurys U.S. exports of domestls merchandise,
by principal markets, 1965
Market ~~ | - Quantity’ i Value ' Unit value 1/
3 Flagks : 3 -
H containing 3 1,000 H
H 76 pounds : dollars H Per flask
. e 3 1 :
United Kingdomemmm~ 8 1,627 3 1,170 3 - $719.15
J BPaLI e i e i : 1,380 : 892 ¢ : 645,92
- Canadam-mmmm—mm————t 999 ¢ 691 691.98
TR e e e : 768 s 515 3 669.91
West Germany=—=mm-—- : 543 345 s 635.55
FLrancem s mm = ommmne=t 590 3 432 ¢ 732.13
Netherlands=——mm—m—m=3 500 s 266 532,50
ATl othersm=smmmmme—~ 3 1,162 3 131 & 629,91
Total or $ H £
| average--—--- : 75569 1 5,042 3 $666, 21
1/ Computed on basis of unrounded figures.

RS
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Table S5.-~Mercury: U.S. imports for consumption, by
principal sources, 1/ 1961-66

@ °

Country P o196l 11962 Po1963 P o196k fro1965 P 1966
E Quantity (flasks containing 76 pounds)
P : 6,544 1 9,826 : 19,950 1 2b,3kk : 10,995 : 6,115
} Pertum--wmmmmmommes : -t =1 3,227 3 3,065 ¢ 1,368 10 451
Mexicom-==n-=m=-===g 3,010 : 7,718 ¢ L,292 : 1,230 ¢ 1,290 : 6,030 .
| Tfaly-mememmememnn : 2,073 ¢ 10,501 ¢ 8,h7h ¢ 5,236 5 1,203 : 13,942
y  Yugoslavia-~=-=-==-3 355 ¢ 3,276 .+ h,k59 1 3,953 ¢ 1,101 3 3,277
) Chile---=-m==momn- 3 82 ¢ 200 Tho : -3 -3 -
| ALl other--=-=w=-~ 3 ohg 13L s 1,730 : 3,325 281 ¢ 1,550 '
= . Total-~=me=m-- : 12,313 '3 31,652"¢ 4p,872 -3 1,153 ‘e 16,238'; 31,365-
L : Value (1,000 dollars)
§pAiN = n mn e e . 1,118 : 1,638 : 3,176 : 5,037 : 5,811 : 2,50k
£ PerUmeme-e—camaoo- : -2 -3 511 502 ¢ 318 1h9
MeX1COmmmmmmmmmme -2 bl ¢ 1,076 585 272 ¢ shls ¢ 2,212 .
THELY mmmm e e e mm s 365 ¢ 1,799 : 1,h02 s 1,262 ¢ 334 s 5,554 .
. Yugoslavig=-===«=- . 62 537 696 939 ¢« h75 5 1,26L
i~ Chile-=ceccccaaan. : 15 ¢ 31 112 ¢ - =3 -
; ALl other~-=-==-a-- s L e 21 ¢ o8L 763 132 - 619 ]
TOtaL-mmmmmmm ‘oo,0u8 ' 5,002 f 6,766 F 8,775 o,61k faz,zee

RS

l/ Includes duty-free imports amounting to 24 flasks, valued at 4
thousand dollars in 1961, 61 flasks, valued at 10 thousand dollars in
1962, 151 flasks, valued at 28 thousand dollars in 1963, 59 flasks, ,
valued at 15 thousand dollars in 1964, 28 flasks, valued at 11 thousand
dollars in 1965, and 500 flagks, valued at 132 thousand dollars in 19660}

§

Source: (Compiled from official statistics of the U.S, Department of
Commerce, . , : -
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countries, 1958 and 1962-66 }/

_(In flasks containing 76 pounds)

Table 6. <-Mercury: World production, by principal producing

from thege coluntries may range between 50,000 to 65,000 flasks.

estimated figures are included in thé detail,

SOurce: Compiled frdm official statistics of the U.S. Bureau
Mines, '

6:1

Country . 1958 ;1962 1963 196k | 1965 [ 1966 1/
United States----~: 38,067 : 26,277 : 19,117 : 1h,1k2 : 19,582..: 22,008
Italy--m-mme=mam=z 58,712 : 54 506 5& W48 ¢ 57,001 : 57,3203 53 5&9
§pBAN-mnmmmmmmmnn; 55,382 1 52,798 : 56,954 : 78,322 : 82,760 : 78002

v MeXicOm=e-micemenzip 22 556 : 18,855 : 16,302 : 12 5&9 : 19,190-: 17,000
Yugoslavia~-====at 12 270 : 16, ,273 & 15,838 : 17, 318 : 16,419 & 15,89

' Japan-e---anm-- meemg 5,720 : 4 ,2199 ¢ 4,668 : h'812 : L ,586 @ h-5oo
Perimmemmmmm T 1,983 3, 8L 3,092 : 3,275 : 3,117 : 3,000
Turkey----=a-m--v: 1, 186« 2 667 : 3,0k2: 2 615 : 2,755 ¢ 2;800
Philippines---== .2 g 3 321 ¢ ,767 : 2,651 : 2 u96 : 2,384 5 2,400

A1l other 2/-me-- : 1863 : 1,749 : 1.6h0 1 120k i 1,636 1 1,33
Total 3/ ----- feou 000 18k ,000 +178,000 j19u 000 $206,000 * 201,000

l/ PTellmlnary, partly estlmated !

2/ Includes Bolivia, -Canada, Chile, Colombla, Czechoslovekia, Romanly

end Tunisia. Malnland China and the U.S.S.R., not included in this:
tabulation, are khcin to produce mercury, but no reliasble information on|
vhich to base estimates of their production is available; annual output |

3/ Data do not add exactly to totals shown because of roundlng where
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. TSUs
Commodity , 1tem -
Cadmiums .
Q@ mmmmam rert b remtm s s s e e 601, 66 (pta)
Flue dusht or fUME————rm o i o st o 603, 20
Metal, waste, and SCrap-==m—=——m—mmommm——— 632.1h

"Note.~~For the'statutory description, see the Tariff Schedules of
the United States Annotated (TSUSA-1968). N ‘

U.5. trade position

In recent years the United States--the free world's largest pro-
ducer and consumer of cadmium mebal--has imported at least two-thirds
of the cadmlum-bearing materials (mostly zinc ores and cadmium flue
dust) processed in its plants for the recovery of cadmium metal. In
addition, the United States imported about one-~tenth of the cadmium
metal it consumed., Annual exports of cadmium metal have generally
exceeded imports ‘of cadmium metal by a small margin.

Description and uses

Cadmium is a soft, blulsh-silver-white wmetal derived from proc~
essing the mineral greenockite (cadmium sulfide), which is present in
small quantities in zine ores (chiefly sphalerite) and to a lesser
extent in lead ores, Since there are no known commercial deposits of
greenockite, cadmium ore (included in item 601,66) as such is not an
article of commerce. Cadmium flue dust and fume are recovered as a
byproduct during roasting, smelting, or other processing of zinc-
bearing,ores, and the bulk of the unwrought cadmium metal produced is
obtained by processing the flue dust or fume:

Since cadmium is recovered primarily as a byproduct of zino
Smelting and refining operations, the U.S., supply is dependent upon
the level of those operations. Although practically all zinc ores
Eontain Some cadmium-bearing minerals, the content is often too small
ZQHWarrant the cost of recovery. Currently, the cadmium content of

C concentrates treated for the recovery of cadmium ranges from

.17 percent to L.l percent--equivalent to 3.l to 28 pounds per ton
f Concentrates, . .

srim Cadmium, one of the higher priced base metals, is marketed

JOWdiriLy as metal in the form of sticks, bars, balls, ingots, anodes,
h1tﬁr’ flakes, and special platers! shapes. Some cadmium is shipped
e form of sponge and in chemical compounds and pigments; cadmium
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sponge, an intermediate product used in the productlon of metal, is
classified as unwrought metal for tariff purposes. In recent years,
commercial grade cadmium metal has been at least 99.95 percent pure; |
' some cadmium metal is also available in the hyperpure form--contain- |
“ing not more than 1 part per milllon of impurities. To retard oxidaﬁ
tion, cadmium sponge 1s shipped to consumers in bags or drums. Balls
and sticks are generally packed in boxes containing 50, 100, or 200 3
pounds of cadmiumj iIngots, welghlng about 25 pounds each are-packéd |
eight to the box; and the method of packing anodes, powder, and flake%
depends on the size of the order, . 3
1

Almost two~thirds of amnual U.S. consumption of cadmium (whether!
in the form of metal or plating chemicals) is used for anticorrosive 1
coatings applied by electroplating primarily to steel and, to a lesser
extent, to copper-base alloys. Although zinc is a good antloorrosive;
ooating material and the initial cost of zinc per pound is much less |
than that of cadmium, the latter metal is preferred for electroplating
because 1t can be deposited more uniformly (especially in the recesses|
* of intricately shaped parts) Cadmium is also more ductile than zinc |
and slightly more resistant to atmospheric corrosion; moreover, less
electric current. is consumed per unlt of area covered. Cadmium~plated
articles include a wlde range of parts and accessories used in military
equipment, aircraft, automoblles, and household appliances.

i

The manufacture of pilgments and other compounds accounts for 15

to 20 percent of the total consumption of cadmium in the United States.

These articles (e.g., items 423.00, 127.28, and 473.88), which are !

manufactured either directly from cadmium sponge or from cadmium

: Eetal, are discussed In separate summaries in volumes lsl, Li5, and
110 :

Cadmium 1s a neutron absorber, and thus the intensity of the
chain reaction which occurs in an atomic reactor~-as by the fission
of Upzg-~can be moderated by the insertion of cadmium into the
reactor, elther as a coating on graphite or in the form of solid
cadmium rods.

The metal is also used in various proportions as an alloyling
- agent in .many specilal applications, Alloys of which the cadmium con~
tent 1is, by welght, not less than the content of any other metallic
olement (not presently articles of commerce), is included under item
' 632,8l (see summary in volume 6:3), Copper containing 1 percent of
cadmium has a tensile strength approximately 50 percent greater than
that of pure copper; copper alloys of this type are used for tele-
phone cables and trolley wires and for certain electric-welding elec-
trodes. - Bismuth alloys (items 632.6lL and 632.66) containing 1 to 15
percent of cadmium metal have a very Llow melting point and are used
in automatic sprinkler systems, steam boilers, and fire alarm systeims;
these are discussed elsewhere in volume 6:1l, Cadmium-silver, cadmium-
- nickel, and cadmlum-silver-copper alloys are all used for specific
Deceniber 1967
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s of bearings. Cadmium-nickel alkaline storage batterles are em-
ployed in buses, diesel locomotives, and other heavy machinery. Hyper-
sure cadmium is used primarily in electronic applications, such as in
‘semlconductor devices.

 Tn this summary all quantities of the products covered by this
sunmary are éxpressed in pounds. '

U.8. tarlff treatment

The column 1 (or trade-agreement) rates of duty appliéable to im=
ports of cadmium (see general headnote 3 in the TSUSA-L968) are as

followst , . S

U.S., concessions granted in
196L~67 trade conference
(Kennedy Round)

.90 oo oe o

H H
H 3
Commodity 2 igigr s First stage, s Final stage,
3 s effective 1 effective
RN 3 s Jan. -1, ¢  Jan. L,
s : 3 1.968 : 1971
3 _ : : 2
1 Cadmium: H H e '
601,66 (pto) 1. Ore-—m—ee- memmy Free . 3 1/ : 1/
603,20 t TFlue dust or : Free T/ 2 1/
' H fume, 2 t 2 - Ty
632,14 2 Metal, in- t 3.75¢ 3 3¢ per lb, : Free
3 c¢luding : per lb.: H
3 waste and : H :
H _scrap. : : 2

H . H H : y
%/ Duty-free status not affected by trade conference. ,
Containing, by weight, over 55 percent of cadmium and not over
15 percent of any one or combination of the metals lead, zinc, or
copper, ‘

The duty-free status of both cadmiuvm ore and cadmium f£lue dust or
fume was established in the Tariff Act of 1930 as originally enacted,
and that of the cadmium flue dust or fume was bound in a concession
granted by the United States in the General Agreement on Tariffs and
Trade (GATT) in 1965. The prior rate of duty of 3.75 cents per pourd
on cadmium metal including cadmium waste and scrap, was establlshed
on January 1, 1948, as a result of a concession granted by the United
States in the GATT; thils rate remained unchanged under the TSUS from
August 31, 1963 through 1967. Under a concession granted by the United
States in the sixth round of trade negotiations under the GATT, however
this rate is being reduced to zero, in four amnual stages, with the
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cession reduced the rate to 3 cents per pound, effective January 1,

* the suspension through June 30, 1969 (see item 911.12 of the appendix

U.S. Governmental importations to be entered free of duty (see iteus

196L, and then rose to & record high of 1h,8 million pounds in 1966.

.current U.S. stockpile conventional warfare objective of S.l_millidl
pounds, ‘ ' ' '

146 CADMTUM

free rate effective January 1, 197L. The first stage of the con-

1968 (see the TSUSA~1968 for the intermediate staged rates).

The duty on cadmium waste and scrap has been suspended almost
continuously since March Ll, 1942, pursuant to receiving temporary
suspensions by public laws. The latest Public Law (90-L5) extends
to the TSUSA-1968).

In addition to the aforementioned, the TSUSA also provides for

833,00, 834.00 and 836.00 of the TSUSA-1968).

The ad valorem equivalent of the duty of 3.75 cents per pound
on cadmium metal, based on dutiable imports in 1966, averaged 1.8 per-
cent,

H
%
H

U.S. consumption -

Cadmium is consumed by approximately 1,500 firms centered in in-
dustrial areas, chiefly in Illinois, Ohlo, New York, Michigan, Penn-
sylvenia, California, New Jersey, and Massachusetts. In 1958 the
estimated apparent domestic consumption of cadmium metal was slightly
in excess of 8 million pounds (table 1). Consumption reached a high
of 12,1 million pounds in 1962, declined to 9.L million pounds in

In 1963, when cadmium metal was in short supply, 2 million
pounds of it was released to domestic consumers from U,S. Government
stockpiles. Supplies continued to be tight in early 196lL, and the
General Services Administration (GSA) was authorized to dispose of
an additional 5 million pounds from the Government stockpiles. Al-
Tthough GSA made available 600,000 pounds (of the 5 million pounds
authorized) during the third quarter of 196l at prevailing U.S. mar-
ket prices, total sales in that period amounted to only 33,400 pounds: -
The lack of bids was attributed to an improvement in the availability
of cadmium through commercial channels and to the unsuitability of
available shapes in the Govermment stockpiles, Cadnlum metal was not
offered for sale by the GSA during the last quarbter of 196l, and al-
though it was offered in 1965, no sales were made. In 1966, howevels
approximately 6h0,000 pounds was sold as the result of increased de-
mand, At the end of 1966, cadmium metal in the U.S. Government sbock
piles aggregated 1.8 million pounds--substantially in excess of bhe.
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The principal producers of cadmium metal are the leading pro- ‘
s of primary 1/ slab zinc. In 1966, 9 companies produced primary
ic cadmium at 1O plantsj 7 of the plants were operated in con-
1on with facllities for producing primary slab zinc, 2 were op-
ted in conjunction with facilities for producing primary lead, and
remaining plant was operated almost exclusively for the recovery
tallic cadmium from flue dust and residues produced elsewhere.
plants were siltuated in each of the States of Oklahoma and Penn~

vania, and one plant each in Colorado, Idaho, Illinois, Kansas,
Montana, and Texas. In 1965, when 10 concerns were engaged in recov-
ering cadmium metal, the 3 largest accounted for 61 percent of the

' totaly the next 3, for 27 percent; and the remaining L, for 12 per~
" gent. " It is estimated that the total average annual employment in
the cadmium plants ranged from 600 to 630 persons.

In addition to the aforementioned 10 plants at which metallic
cadmium was recovered, there are primary zinc and lead smelters and
refineries with facilities for the recovery of cadmium-bearing mater~
ials such as fume, dust, and residues. These substances are elther
(1) transferred to other plants of the same ownership for the pro-
duction of cadmium metal, (2) sold outright to other cadmium-metal
producers, or (3) processed by cadmium-metal producers on a toll
basis (i.e., having cadmium-bearing materials processed by others for
a fee while retaining ownership of the metal produced). Several othen
companies generally recover cadmlum metal or compounds from scrap,
such as old bearings and secondary residues., Productlion from these
sources, however, is small,

U.S. production, stocks, and prices

Production of cadmium metal (including the metal content of
cadmium sponge used directly in the production of compounds) from
both foreign and domestic materials during 1958-66 ranged from 8.7
million pounds in 1959 to a record high of 11.1 million pounds in
1962 (table 1). In 1966, production was about 10.5 million pounds.
In recent years (1962-66) about 13 percent of the total production
has been derived from imported cadmium flue dust (table 2), which
came principally from Mexlco. Except for a small quantity recovered
from scrap, the rest has been obtained In processing domestic and

foreign zinc ores, wlth foreign ores accounting for more than half
of the total. :

l/ The term "primary" refers to metal recovered by processing ores,
concentrates, residues, flue dust, fume or ather cadmium-bearing raw
materials, whereas the term "secondary" refers to metal obtained by
Processing scrap and waste materials. '
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"As previously noted, the production-of cadmium metal depends’
primarily upon the accumulation of cadmlum-bearing materials such as
fume, dust, and resldues at zinc plants. Inasmuch as new supplies of
these materlals are not constant but are governed by the rate of zing-
‘refining operations, producers of cadmium metal .generally build up .
thelr stocks of both the cadmium~bearing materials and the metal even
when the demand for the metal is at a low level. Stocks of cadmium
metal held by domestic producers declined steadily from a: high of 5,5
million pounds at the end of 1958 to 755,000 pounds at the end of
1963 (table 2). Producers' stocks then rose to 1.5 million pounds at

. the ‘end of 196k and to slightly more than 3 million pounds at the end
of 1965--~the highest level since the end of 1959, At the end of 1966
producers' stocks aggregated 1.7 million pounds. Stocks of metal
held by distributors and by manufacturers of compounds were smaller
than those held by producers--ranging from 228,000 pounds at the end
of 1958 to a high of 758,000 pounds at the end of 1966,

Although prodicers market some cadwium directly to consumers,
they sell the bulk of their output through distributors to avoid
handling a large number of small orders. Prices quoted by distrib-
utors are normally similar to. those quoted by the primary producers;
at times, however, the distributors! quoted price has exceeded the
producers! quoted price by as much as 50 cents a pound. U.S. pro~
ducers! quoted prices for bars, sticks, and other shapes in lots of
1 to 5 tons, which averaged $1.36 a pound in 1959, advanced to an
average of $2.26 a pound in 1963. By reason of the tight supply in
1963, the price rose from $1.70 to $1-80 a pound in January to $3.00

"a pound in December; the latter price was maintained throughout 196,
With a bulldup of producers! stocks, however, the price declined to
$2.65 a pound early in March 1965 and to $2.40 a pound in June 1965, -

where it reémained until November 22, 1966 when it advanced to $2.55
a pound.

V.3, exports

Annual exports of cadmium during 1958-62, -exaept for the year .
1960, were less than a million pounds, consisting almost entirely of-
‘metal (table 1). In 1960, owing to an unusual rise in demand in the
United Kingdom, exports increased to almost 2,5 million pounds (gross
welght)., In 1963 and 196k, when the price of cadmium was still con-
siderably higher in foreign countries than in the United States, ex-
ports amounted to 1.3 million pounds and 1.4 million pounds, respec-
tively., In 1965 and 1966, prices abroad were lower than those in the

United States, and exports declined to 73,000 pounds in 1965 and
amounted to 379,000 pounds in 1966. o ,
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g 195866, annual exports of cadmlum averaged 950,000 pounds
“$1.67 nillllon) and were equivalent to about 9 percent of °
average of production or consumption in the United States

. Of the total quantity exported during 1963-66, 55 percent

e United Kingdom, 19 percent to the Netherlands, 1L percent

, and 8 percent to West Germanys the remainder was distributed
e 10 to 20 countries (table 3).

During 1958~66 the aggregate quantity of cadmium entering the

ted States, based on the gross welght of imports of the metal &and

te cadmlum content of imported flue dust ranged from 1.3 million

unds in 1961 to I, 5 million pounds in 1966.  During 5 out of 9 of

e years 1958-66, the cadmium content of imports of flue dust was

gor than that of imports of cadmium metal (table k). In 1966, how-

ver, almost 75 percent of the total quantity imported was in the form

 of metal., In 1961-66, 66 percent of the total imports of cadmiwm in
all forms were supplied by Mexico and Canada (table 5). '

Imports of cadmium metal only (dutiable and duty-free) during
1958-66 ranged from 942,000 pounds in 1960 to 3.36 million pounds in
1966, In that perlod about 7 percent of the total quantity entered
duty-free and conslsted prineipally of metal acquired by the TU.S.

Government under barter ‘transactions. Canada, Peru, and the Republic
~of the Congo were the principal sources of the dutlable imports,
whereas the Republic of the Congo, Japan, Peru, and Angola were the
principal suppliers of duty-free imports,

Annual duty-free imports of cadmium flue dust varied widely dur-
Ing 1958-66 and averaged about 1.3 million pounds of contained cadmium,
valued at $878,000 (table L), In 1966, imports of cadmium flue dust
contalned 1.2 mlllion pounds of cadmium, valued at $989,000. ALl im--
ports of flue dust during 1958-66 came from Mexico, except for small
quantitles imported from Canada in 1960 and from Belgium in 196l.

In 1958-66, aggregate imports of cadmium metal (including that
acquired by the U.S, Government for stockpiling) were equivalent to
about 1l percent of the estimated quantity of U.S, consumption of
cadmium in all forms. In addition, it is estimated that about 70 per-
cent of the cadmium contalned in f£lue dust and cadmium-bearing zinc
ores used for the production of metalllc cadmium in the United States
during 1958-66 was of forelgn origin--12 percent contained in the im-
ported flue dust and an estimated 58 percent contained in imported
cadmium~bearing zinc ores.
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Foreign production and trade

Worl.d production of cadnium metal increased steadlly from 16.1
million pounds in 1954 to 21,6 milllon pounds in 1958 and to 28,9 mil-
lion pounds in 196L (table 6). In 1966, producers in the free world--
principally the United States, Canada, Belglum, France, and Australia--
sccounted for 81 percent of the world total of 26,9 million poundss
the remaining 19 percent was produced by the U.S.S.R., Poland, and the
Soviet Zone of Hast Germany. C _

The United States, with an average annual output in recent years
of about 10 million pounds of cadmium metal, is the largest producer
in the world, The rate of growth in the production of cadmium metal
in the United States, however, has been considerably less in recent
years than that in many of the other countries of the fiee world,
partly because increasing ampunts of forelgn cadmlum-bearing zine ores
have been diverted from the United States to other countries and
partly because the zinc ores mined.in the United States have recently
contalned smaller amounts of cadmium. Consequently, the share of
total world production accounted for by U.S. producers has steadily
diminished~~from 59 percent of the total in 1954 to 45 percent in 1958
and to 39 percent in 1966. : : i :

0f the large producers of cadmium metal in the free world, Japan
has shown the greatest inorease in recent years. Japanese production
rose from 974,000 pounds in 1958 to 3,3 million pounds in 1966 (i.e.,
from L to 12 percent of world production). Much of Japan's increase
is attributable to byproduct production of cadmium that resulted from
- expanslon in the production of slab zine (from 155,000 short tons in
1958 to L05,L00 in 1966); much of the zinc and cadmium produced in
Japan, especlally in recent years, has been derived from high cadwmium-
bsaring zine ores from Mexico and Seuth American countries obtalned
In competition with buyers in the United States and in Europe.
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o

Table L.--Cadnium flue dust, end unwrought metal (Including waste and
sorap): U.S. production, imports for consumption, exports of dom-
estic merchandise, and apparent consumption, 1958-66 :

L R SR n) % ) Y N . 8 Appearent .
Tear , Production’ 1/, Imports 2/ . Exports 3 : consumption bt/
A :

Quantity (1,000 pounds of contained cadmium)

1958w mremammeming 9,673 ¢ 2,220 1 580 8,209
RS —— - 8,710 1 3,182 900 3 11,589 -
1960 et v erm ; - LO,Lh5 s 2,803 2,148 3 10,126
T3 P— 10,1466 3 1,318 702 3 - 10,18l
LT — : 11,137 2,687 1 LT 1 12,146
1963t 9,990 1 2,095 1 1,313 3 11,482
196t miaen 1 10,1458 2,376 1 1,439 3 9,36h
(1 {— S 9,671 1 3,652 1 73 3. . 10,131
(RS — g 10,460 3 L, 539 379 11,780
,TeITiio o Value (1,000 dollars) o

poLY; IO g 12,290 3 1,973 TTL s 5/
1989 1 mmo e ; 9,669 2,328 1 1,02l ¢ 5/
1960 s 3 12,833 3 1,936 1 3,0Lh 3 5/
FRTey PO : 14,557 3 1,580 983 1 %/‘
1962 e 3 17,071 ¢ 2,490 13 1,139
1963 mm e . 21,590 3 2,927 3,070 1 /
L96) i cmi g 29,588 3 L, 15 s 1,033 3 5/
1965y 22,790 3 6,190 1 . 195 3 5/

" 1966 i ¢ - 23,7h7 4 7,802 3 795 1 5/

l/ Represents production of primary cadmium metal (from ores, residues,
and flue dust) plus secondary cadmium metal (from waste, scrap, and old
residues). Value is estimated on the basis of average unit value of ship-
ments, f£.0.,b. plant, by domestic producers. - :

3/ Reprssents imports of cadmium metal, flue dust, and waste and scrap.
Imports of cadmium ore, if any, were negligible, _

3/ Data for years prior to 1965 include cadmium metal, alloys, dross,
flue dust, residues and scrap, whereas beginning in 1965, data represent
eXports of -cadmium metal, alloys~-wrought and unwrought, and waste and
Strap, However, judging from average unit values of exports to the var-
Llous countries, practically all of the exports since 1958 have consisted
of cadmium metal only. : ‘

Production plus imports minus exports, adjusted for yearend changes
I known industrial and U.S. Government stocks. 5/ Not available.

tsgurcgz Production and apparent consumption compiled from official
;ratistlgs of the U.S. Bureau of Mines; imports and exports compiled
oM official statistics of the U.S. Department of Commerce, :

apNote.~—ImPOPt data are not strictly comparable with data on production,

teﬁiregt consumption, or exports. Import data include the cadmium con-

or OL cadmium flue dust as well as the content of metal, whereas data

) Production, apparent consumption, and exports represent the cadmium

Ogn;inz of metal only. The ratlo of imports to domestic consumption

o g uctlon cannot, be ascertained since it is impossible to de~

fron E‘with any degree of accuracy the cadmium content of zinc ores
Whlch cadmium metal 1§ recovered in the United States,

December 1967
6:1




152 © CADMIUM
Table 2,--Unwrought cadmlum metals U.S, Production, shipments, and
: stocks held by producers and others, 1958-66

(In thousands of pounds of contained cadmium)
: : Stocks of metal held

3
H Production 3 at end of year
s From 3 :Producers’; fo3 3
s foreign :  From tshipments 3 1 2
Year i and s dimported: : of 3 By + By
: domestlc: cadmium : Total 3 cadmium s produc~: Ot~ 3 Tot
‘ ' cadmium-s  flue : : metal 1 ers thers 2/
: bearing ¢ dust s s s 3
H zine 1t H t 3 3 3
i ores L/ @ : : 3 3 H
T A R 3 3 3 $
1958-~1 8,455 ¢+ 1,218 + 9,673 1 7,92L 2 5,367 + 228 3 5,5¢
1959~~s 7,166 :  L,5hh ¢ 8,710 ¢ 11,012 ¢ 3,105 3 358 1 3,4t
1960-~3y 8,584 v 1,861 : 10,L45 3 11,982 y. 1,579 ¢+  53L4 3 2,1l
1961~-2 10,227 : 239 1 10,066 + 10,222 ;3 1,800 3 L9913 2,26
1962~-: 9,567 + 1,570 1 11,137 : 12,057 3 880 s 377 s 1,25
. H H g H H H 3
1963-~s 8,886 :+ 1,104 : 9,990 3 10,12h + 755 3  62L 4 1,37
© 196)mm—g 9,186 s 1,272 3 10,458 1+ . 9,689 5 1,523 1+ 637 3 2,16
1965--1 8,140 s 1,531 : 9,67L: 8,128 3 3,066+ 369 1 3,L3
1966~-3 9,279 3 1,181 3 10, héo i 1L,792 1 1,735 3 758 1 2,09,
$ 3 L 1

3 ) 3 3

1/ Estimated by subtracting cadmium content in flue dust from the
. tofal production of cadmium metal.,
2/ Includes metal held by manufacturers of compounds and by metal
distrlbutors.

Sources Compileéd from official statistics of the U,S, Bureau of
‘Mines and the U.S. Department of Commerce,
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Table 3.~-Unwrought cadmium metal, alloys, dross, flue dust, residues,
and sorept 1/ U.S. export of domestic merchandise, by principal mar-
kets, specified years, 1958 to 1966

1950

Verket ~ ° 1958 ° f1963 P o196k f 1965 ¢ 1966
: Quantity (1,000 pounds)

United Kingdom---s  LU6 2 1,105 ¢ 568 3 995 4 56 s 129
Netherlands ====-= : by s 1522 30k e 271 &) 05
France-=-==s==wu=-== $ 6: ko3 176 3 ¢ -3 130
West Germany--=-- : 25 2 265 ¢ h2 s 60 - 67
Sweden = ==wm==m=ns= : -3 11 36 - -3 -
Thaly-roomomaen== : -3 58 . 26 3 oh -3 T
Belgiume=====mmm- H -2 10 ¢ 39 ¢ 21 ¢ -2 -
Indig===mn==maean- : 5 ¢ 28 1 10 s 6 s -
Colombig========= H =3 _2/ H hoe 5 y S -
A1l other=-===n-- H 51 395 ¢ 17 ¢ 19 11 ¢ 16

Totale=—=—m== s 580-s 2,448-3 1,313.3 1,039, 73 .2 379.-

Value (1,000 dollars)

United Kingdom---3 *~ 612 3 1,345 ¢ 1,249 : 2,770 : “}uu : 193
Netherlands=-~=--- e 50 LT e: RO 2T ¢ 3/ e h1
France-wa=smn=ma=n : T 5223 k6l s 103 -+ 330
West Germany----- : 32 3 321 380 s 191 -3 161
S : -3 13 88 3 -3 -8 -
Ttaly-eeennnaana- - 76 2 56 ¢ 79 -2 16
Belgium--cnucnnns : -3 ks 38 b7 s -3 -
Indig~ceomamcaaas 3 6 27 ¢ 23 33 ¢ 21 ¢ -
COLOMDL m m m o e : - 1.3 10 3 o1 3/ 15
AL other=wma--a=g 6l ¢ 518 s 46 ; 62 s 30 ¢ 39

Totaleecmaaen s T7l.: 3,01k.: 3,070-: fﬁ,033,: 195.¢ 195.

1/ Begimning in 1965, data represent exports of cadmium metal and
alloys (wrought and unwrought) and waste and scrap. Average unit
valves of exports to individual countries indicate that practically -
all, if not all, exports represent shipments of cadmium metal only.

..2/ Less than 500 pounds.

3/ Less than $500.

Source: (ompiled from official statistics of the U.S. Department of
0OmmeI‘Ce » . .
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Table b4, --Cadmium flue dust, and unwrought metal (including waste and
U.8., imports for consumptlon, by kind of material and

duty ‘treatment, 1958-66

scrap)s

Year .; lwftal ':l:/ - l.; Fll(le dust 3/ .; To.bal

" Dutisble | Free 2/ © motal ¢ (free) ;

f Quantity (1,000 pounds of contained cadmium)
1958 mmmmmmmmmem : 991 11 : 1,002 1,218 1 2,220
1959 == mmmm s 1,392 _§46 s 1,638 1,544 ¢ 3,182.
1960~m==-=mmmmmmmgs - Oho ¢ B/ oo, 1,861 : 2,803.
1961 mmmm e mnng 638 s bl ¢ 1,079.: 239 ¢ 1,318
1962mmmmm e . 937 ¢ 180 : 1,117 ¢ 1,570 ¢ 2,687:
1963 =rmmmm mm e ; 989-; 2 ; 991'; l,th‘; 2,095
196k mm e e i s 1,092 : 12 ¢ 1,10k ¢ 1,272 ¢ 2,376,
1965~ mmmmmm e s 2,120 : 1 2,121.¢ 1,531 ¢ 3,652.
1966~ mm = mmmm=m : 3,352 3 6 : 3,358 1,181 ¢ 4,539.

: Value (1,000 dollars)
1958mmm m e mm i mee . 1,301 : 11 £1,312 1 661 : 1,973.
1959 === mm = m == s L,h72 272 ¢ 1,7Thh- ¢ 584 5 - 2,328.
1960 == mmmmmm s . 1,157 : 1 ¢ 1,158 778 ¢ 1,936
196 Lmme mm i mm . 868 s 604 3 1,472,s 112 : 1,58k~
1962m e mm i mmmem : 1,391 2hkg : 1,640.; 850 : 2,k90:
1963 mmmm i : 2,060'; b 2,06, ; 863,; 2,927
196k =~ mmmmm e s 2,837 ¢ 33 : 2,870-s 1,545 ¢ 4,415
1965--~-~ ERREETES s b,667 ¢ 23 4,669 1,521 ¢ 6,190-
1966 =mmmmmmmmmm s 6,802 3 11 s 6,813.: 989 : 7,892'

1/ Represents the gross weight of oadmium metal inoluding very small

quantities of scrap in 1958 and in 1963-6l,

g/ In 1959-62 consists of duty-free lmports of metal for U’S Govern~
ment wsey in other years conslsts of waste and scrap. on which the duty
was suspended by various publio laws,

3/ Quantity represents cadmium content.,
nil or negligible.

L/ -Less than 500 pounds.

Imports of cadmium ore were

. Sourcex Compiled from official statistics of the U.S, bepartmpnt of

-Commerace,
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Table 5.=--Unwrought cadmium metal, waste, scrap, and flue dust: U.S.
impor‘bz for consumption, by prinoipal sources, 1958, 196L, and
1963-6

——

© pouwstry | 1958 P 1961 P 1963 © 196k ! 1965 ¢ 1966
- 5 | quantity (1,000 pounds of_gqﬁtaiﬁed- cadmivm)
MeX1COmm = mmmm == s 1,218 239 ¢ 1,121 . 1,365 LﬁmQx;Ayf
Canada===~-= m———— 508 3 510 3 62L ¢ 428 615 90T-.
Congo (Kin- 1 : 2 e : s ‘

shasa) L/ --—- 59 3 28k ¢ 2 3 219 : 287 154
Porilsem == e ——— 103.:. 10k ¢ 119 152 3 337 s 352
Japan-==wm=m===-~-= s 121 ¢ 22, 3 53 ¢ 86 289 ¢ 1,048
Belgiumeemme—m—- s 119 k8 31 78 ¢ 60 6
Mistralig=-m—-—- : hs g -3 61 : L1 s 20h s holh
Netherlands~---- : 13 3 -3 4o bos 56 ¢ 6
Argenting~es===-=: N =3 22 ¢ »3 g . 3 e .
A1 other---=--- 4 3 g 111 3 22 3 : ../ 259 s _3/ Mﬁ'(

Totgl--w=m==s 2,220.: 1,318.: 2,095.3 2,376’: 3,652. 3 L4,539.
Value (1,000 dollars)

Mexiomcmmmmmeam : 661 112 ¢ . 902 ¢ 1,829 s 1,557‘; 1,025
Canadgm—mmoome=g 682 696 : 1,372 ¢ 1,08+ : 1,129 3 1,773
Congo - (K:Ln- ey H ’ $ s o 2

~shasa) 1/=.-.-__:_ 69 3 386 hog 575 ¢ 681 310
Perymen —ala. -y 1553 k0 s 168 ¢ 3b2 : . 865 ; 793
Japan —s—mm e - 1h2 g 31 oh ¢ 24T ¢ 609 3 2,129
Belg i -mm e o : 139 67 : 663 206 s - 153 3 - I2
Australigeeeeea-y 63 3 -3 15 s 113 ¢ koo o 860
Xitherlands»w-m: 18 s -3 82 3 11 ¢ - 138 12 -

gentingeem-n-- g -3 - ¢ 56 3 81, 6 s . -
AL othepemmeacn; b o 152 3 38 ¢ - . -3 2/ 560 o 3/ 888

Tobalommamam ¢ 1,973-: 1,58k.: 2,927.: h,hlS.s 6,190.s T1,802.

—— 3 3 % s A C e

1/ BeTgian Corigo until June 30, ‘19005 the c:apital, Leopoldville,
Was renamed Kinshasa on July 1, 1966,
n Includes 53 thousand pounds valued at 10L 'bhousand dollars from
' fedg:c,?r +54R.§ these imports were dutlable a’c. the higher column 2 rate
th"/ Includes 295 thousand pounds valued at 590 ’ohousand dollars from
® United Kingdom.

o JF0S:  Compiled from offioial statistics of he U.S. Department’
COmInerce
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Table 6.--World smelter production of cadmium by continents and by
principal countrles, 1958 and 196366

(In thoubands of pounds)

- Continent and: country - f 1958 ,z 1963 L 196k | 1965 . 1966 1/

North America: : : T : R .
Canada 2/=memm—mm——————— : 1,756 s 2,475 2,773+ 1,756+ 2,006
Mexico 3 E/ e i 3 1l s 326 3 260. ¢ 58 c8
United States 5/ —mmmm-m s 9,673 1 9,990 : 10,458 1 - 9,67L.1 10,460
~South America: Peru L/-- 11 382 L35 : 473 3 L5l

Europe. : H H H ‘ H
Austria-cm——om———— i 3 25 3 UL s L3 s s - L5
Belgdum 3/~mm=mmmmmmmne s 1,488 3 1,943 : 1,857 s 8L9 ¢ 3U6
FLAN0E =k i 386 1 655 : 1,085 : 937+ 1,048

- Germany: , H t H H H
Soviet Zonem-—mmmm——=s -1 1L 22 3 22 3 22
_ Federal Republig-~——-: 703 1 ho2 + . 705 723 3 785
Thalymmmm e i 3 113 s 622 597 3 602 s 540
Netherlands 6/ ~~~~~~~~~ : 88 ; 88 : 88 88 ¢ 88
NOrWay === mm = i 8 2L0 s 243 250 172 3 161
Poland 6/~==rmmmmmmmmmm 3 573+ 9301 930z 94O s 950
Spain-mmmmemm————— e 1 s 119 s 133z 110 - 101
UeSs8 Ry 6/mmmmm=mm ~———t 2,866 1 3,700 ¢ 3,900 3 L4,200 ; L,200
United Kingdom 5/ —————— : 278 1 247 L35 3 186 ¢ 1,03
Yugoslavia 6/-~—m—m=~nm-t 55 3 88 i 90 3 90 3 90

Africa: : o3 H : :
Congo (Kinshasa) 7/L~——z 1,080 1 866 5 1,03k 1 880 896
© - Zambla B/mmomammmm e : 38 1 33 32 3 hos: 2
~Asia' Japans-mm—~ e e e . 96h s 2,231z 2,678 ¢ 3,262 3 3,307
Qceania: Australig-———-—-: 79L:+ 1,089 ; 1,107 5 1,182 3 92,
. World total 5/9/~~--~ : 21,600 : 26,600 1 28,500 3 26,600 ; 26,900

3

: 4 d t

l/ Preliminary; data for some countries are estimated. ‘

2/ Refined metal from domestic ores plus the cadmium content of some
,exported ores- and concentrates, 3/ Represents exports of metal,

h/ Excludes cadmium contained in ores, concentrates and flue dusts
exported to other countries for the recovery of cadmium,

5/ Data include cadmium metal recivered from secondary sources.

6/ Estimated,

7/ Belgian Congo until June 30, 19605 the capital, Leopoldville, was
renamed Kinshasa on July 1, 1966.

8/ Former protectorate of Northern Rhodeaia; acquired 1ndependence
Oct. 2L, 196kL.

9/ Data do not add to totals shown because of rounding and use of
Aestlmates, No estimate is included for Bulgaria, but it is reported
to be producing cadmium metal.

Sources U,3, Bureau of Mines., Data derived in part from World Non-
Ferrous Metal Statlstlos, bulletins of The World Bureau of Metal Sta-
tistics and annual issues of Metal Statistics (Metallgesellschaft). .
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: TsUS
Commodity item

Germanium metals ) :
Unwrought, and waste and scrap=------- 628,25
Wrought mmmmmm o a e m———— mm——— - 628,30

Note.--For the statutory description, see the Tariff Schedules of
the United States Annotated (TSUSA-~1968). ' :

U.S. trade position

Annual U.S. consumption of unwrought ‘germanium metal increased
from about 60,000 pounds in 1958 to 120,000 pounds in 1960 and then
declined to 80,000 to 90,000 pounds during 1963-66. Imports of ger=
manivm metal supplied less than 5 percent of annual consumption in
1958-66. Exports were probably negligible or nil. :

Description and uses

In the United States, the most common primary source of germanium
is the mineral sphalerite, which is valued principally for its zinc
content; germanium, }/ occurring as a trace element, is recovered as a
byproduct from the dust and residues of zinc production. - Germanium is
also found in other minerals valued chiefly for other metals. After
1958, secondary germanium (i.e., that produced from scrap) has been a
more important component of new supply in the United States than
Primary metal.

Germanium-bearing material is passed through several stages of
reduction and refining before the unwrought metal reaches the market
in the form of an ingot or a crystal bar. The imports under item
628.25 consist of unalloyed germanium ingots and germanium crystal of
various qualities, and waste and scrap. Imports of wrought germanium .
under item 628.30 have been nil. Germanium alloys have been prepared
in smal] quantities for use in research but have not been produced
Comercially either in the United States or elsewhere.

The highly refined germanium metal into which minute quantities
%f other, also highly refined, metals (e.g., antimony or boron) have
een introduced is used predominantly in making electronic devices,

—— 4 ‘ v
Hli/ Although classified as a metal for U.S. tariff purposes, the ele-
ent germanium exhibits typical properties of a metal only under
certain conditions. '
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v

1nclud1ng diodes, trlodes, and rectifiers., Such devices are used in
‘a8 large variety of end items, ranging from’hearlng aids to missiles,
tGermanium-bearing compounds are dlscussed in the summary on item
h23 00 in volume 4: h :

"U.S. tariff treatment

The column 1 (trade—agreement) rates.of duty applicable to im-
ports (see general headnote 3 in the TSUSA-1968) are as follqws:
|

U.8. concessions granted
in 1964-67 trade confer-
ence (Kennedy Round )

TSUS S ! Prior f_. :
item * Commodity ! yate :First stage,:Final stage,
: , : : effective : effective
: : ¢ Jan. 1, ¢ Jan. 1,
s : s 1968 s 1972
- Germanium metal: : : :
628,25 1+ Unwrought, and :10.5% : 9% ad val. : 5% ad val.
: wvaste and scrap. : ad val.: :
628,30 1 Wrought-----ecmmecmmaa- 18% ad : 16% ad val.: 9% ad val.
H val, : :

*s oo se

The tabulation above shows the column 1 rates of dubty in effect
. prior to January 1, 1968 and modifications therein as a result of
concegsions granted by the United "States in the sixth round of trade.
negotiations under the .General Agreement on Tariffs and Trade (GATT).
Only the first and final stages of the annudl rate modifications are
shovn above (see the TSUSA-1968 for the intermediate staged rates).

The prior rate of 10.5 percent ad valorem on item 628,25 became
~effective on June 30, 1958, and that of 18 percent ad valorem on item
628.30, on July 1, 1963--both as a result of U.S. concessions granted
in'thé GATT, 'These rates were continued unchanged under the TSUS from
August 31, 1963, through the end of 1967. These articles were pro-
~vided for under the previous tariff schedules, as follows: Unwrought
germanium metal and waste and scrap under paragraph 5, along with
germanium dloxide; wrought germanium articles under paragraph 395,
among other metal manufactures, not specially provided for, 1In the
TSUS, such unwrought and wrought articles of germanium were set up as
separate items without a change in the applicable duties.
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As a result of further concessions granted by the United States
in the trade conference concluded on June 30, 1967, the rates on both
items, as indicated in the tabulation above, are being reduced about
50 percent in five annual stages; and, for each item the first stage
reduction is effective January 1, 1968.

The duty on germanium waste and scrap (part of item 628.25) has
been suspended almost continuously since March 1942 by a number of
acts of Congress; the latest (Public Law 90-45) extends the suspension
to June 30, 1969 (see item 911.12 of the TSUS). ' -

In the TSUS, duty-free entry of germanium articles for U.S.

Government use is provided for under such items as 833.00, 83k4.00, and
836.00.

U.S8. consumption

Bstimated annual U.S. consumption of ‘unwrought germanium metal
increased from 60,000 pounds in 1958 to 120,000 pounds in 1960, and
decreased to 90,000 pounds in 1966 (table 13. The general decline in
consumption after 1960 reflects principally a significant reduction
(brought on by advances in technology) in unit requirements of the
metal for manufacturing electronic components and the substitution of
other materials, principally silicon, in the manufacture of such com-
ponents. Consumption of germanium in electronic devices, as mentioned
earlier, has made up by far the greater part of total consumption.

The general decline in total consumption of germanium was accom-
panied by decreases in prices. For example, the quoted U.S. price of
first-reduction germanium metal (with a minimum resistivity of 5 ohms
per centimeter), delivered, was reduced from 4O cents a gram (or
$181.h4 a pound3 1/ in 1958 to 17.2 cents a gram (or $78.02 a pound)
in 1966, or by 57 percent, ‘

U.S. producers and production

Ok hIn 1966,.six domestic firms produced germanium metal at plants in
twoa oma, Illln?is, Pennsylvania, and New Jersey., Of these plants,
tainggoéuced primary germanium as a byproduct from the residues ob-
prody in r?flnlng zlne, and secondary germanium, from scrap; two
metaICEd Primary metal from imported concentrates, and secondary

» from scrap; and the remaining two plants produced the metal

ent s
ﬁg;fi}y_from scrap. The sale of germanium metal has probably not
N Important source of income to any of these producers.

th% 1_pound=453.6 grams., In October 1965 the unit of quantity for
Price quotation was changed from a gram to a kilogram.
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Estlmated total annual U.8. production of primary and secondary
germanium metal grew from 60 ,000 pounds in 1958 to 120,000 pounds in
11960 (table l), in response to increasing requirements of domestic
consumers., After 1960 as requirements decreased, production gene-
rally decreased; in 1966, production was about 90,000 pounds--25
percent below that in 1960. Secondary germanium metal increased frop
about one-third of the total production in 1958 to about two- thlrds
of the total in 1966 A

U.S. imports and exports.

Total U.S. imports of unwrought germanium metal and waste and
scrap grew from $38,000 in' 1963 to $172,000 in 1966; these were much
smaller than the imports of $243,000 and $230,000 in 1958 and 1959
(table 1). . Unwrought germanium metal made up all of the imports in
1958 and most of the imports in 1966; waste and scrap, on which duty
was suspended, accounted for the great bulk of the imports in 1963- 65
(table 2)., In 1958 almost all imports came from Belgium and Tuxem-
bourg; in 1963-66, the bulk of the imports of unwrought germanium
metal (measured in terms of quantity) came from Italy and Belgium and
Tuxembourg, and that of germanium waste and scrap from France and
Augtralia. Imports of unwrought germanium metal and waste and scrap
supplied less than 5 percent of the estimated total domestic consump-
tion of germanium in the years considered

U.8. imports of wrought germanium metal have been nil; certain
products of germanium are provided for under item 687. 60, covered in
.8 summary in volume 6:11,

U.S. exports of unwrouéht and wrought germanium metal and
germanium vaste and scrap are not reported separately in official
statistics; they are believed to have been negllglble or nil during

1958-66.
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vermanium metal, unwrought, and waste and scrap: ‘U.S. pro-
_ imports for consumption, and apparent consumption, 1958-66

Production 2:/ E Impor’ts _2_/ f Apparent-
— : - " consump-~
Se;;id . Total : Quantity ® Value ° tion i/
1,000 : 1,000 1,000 1,000 : 1,000
¢ pounds : pounds : pounds : dollars 2 pounds

Primary

1,000
pounds

vo

sa s0 so

9o e s

Wi 20: 60: 32: 3 243 60
15 45 s 60 ¢ - 110 : b/ 2. L/ 230 4 110
fr e 50 ¢ 70 120 : 57 : 5/ 120
ceeees ko 70: 10: 5/ o+ 5/ 110.
_____ 37 70 : 110 2/ : 5/ 110
_____ 20 : 70 90 : 6/2: 6/38: 9 -
R 15 65 80 ¢ . 1 59 80
______ 30 60 : 90 : T/ % T/ 136 ¢ 90
_____ 30 : 60 90 Ch o 172 90

1/ Estlmated

2/ For the details by type and country of origin, see table 2.

3/ Compiled from entry documents, ,

L/ Estimated on the basis of entry documents.

5/ Not availsble,

6/ Estimated on the bagis of official data for Septenber-December.
7/ Includes 341 pounds, valued at 19 thousand dollars, entered free

of duty for U.S. Government use.

Source ~ Data on 1mports vere complled from official, statlstlcs of
the U.S. Department of Commerce, except for estimates (as noted)
prepared by the staff of the U.S. Tariff Commission. Estimates on
production and consumption were prepared by either the U.S. Bureau of
Mines or the staff of the Commission, or were taken from a trade
Journal

Note, -~Annual. imports of unwrought germanium metal and germanium
vaste and scrap probably supplied 5 percent or less of the domestic
consumption in each year during 1958-66. Annual exports of unwrought
germanium metal and germanium waste and scrap, not reported separately
in official statistics, are believed to have been nil or negligible
during 1958-66, Wrought germanium metal articles (item 628.30) are
not covered by this table; these articles are not known to be traded
commercially,
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'Table 2,--Germanium metal, unwrought, and waste and scrap: U.S. im-
ports for consumption, by principal sources, 1958 and 1963-66
Type and country P 1958.% 1963 }/’ 1964 ¢ 1965 ¢ 1966

A . : Quantity (pounds)

" Unvrought metal: : f : : :
Italy-meemmcmomm e : : -2 : -3 1,323
Belgium and Luxembourg----: 1 600 : - 78 : 21 . 213
United Kingdome----=m=mm-- : 60 : 50 : : 60 : 23
All other---=-emecmemeacas : 26 -3 -3 2 :2/1,013

Total-ecmmmmmom o ma o mas : 1,686 50 2 78 1 83 1. 2,572

Waste and scrap: a H : : : T
. West Germany-------eoeee-- : -2 -t -3 -2 416
United Kingdom--—w-mcenc-- : -3 -3 93 : 211 : 330
Canada-—c-~-= SO ———— - 700 : 8 : - 149
Francemvermammcemcondonanax 4 - -3 - 5,250 : 122
NetherlandSec—wmmummmoanam . -3 - ¢ 538 : 3/ 341 : -
Australig----cemrcmmmmecman : - ¢ 1,050 : 535 : -t -
All other-e--vmmcmcccaacan : -3 - ¢ - :E/1139h : ‘-
TOtaLmmmmmmmmm e : ~ 1,750 : L,i7h : %,106 : 1,017
Grand total-mmmmmmmmmmmni 1,686 ¢ 1,800 @ 1,250 & B,070 ¢ 3,580

: Value (1,000 dollars). '

Unvrought metals : : : : :
Tt8ly-mmmmmmmmmme e : -3 -3 - - k7
Belgium and Luxembourg----: 229 : - 12 5 3 ko
United Kingdom--~-=-=ceema-= ¢ 10 : 3 -+ - 3z 1
A1l other----- e ———— : bo; - -3 5/ 7. 2/
Potalemmcmmemm e accm e LS 3 3 12 8+ 135

Waste and scrap: . : e : ) :
West Germany--=----mcmcmn-=? - - - -3 14
United Kingdome--mewm<mmans 3 - 6 : 12 : - 12
CBNAAB~~m=mm = m e e -3 18 1 - L
Frante---ememmemomonmm———— -1 - - 30 : T
. Netherlands--eeememuneamman : - - 33 : §/ 19 : -
Australigeremmemeccraamm : -3 17 T -3 -
All other----- R Tt - -3 -3 E/ 67 @ ~
1037 N TSP U : - 35 IR 128 37
Grand totale—emmmmmamna- : eh3: 38 59 @ 136 172

1/ Estimated on the basis of data
2/ Includes 383 pounds, valued at

for September-December,
20 thousand dollars, from' the Re-’

public of South Africa’and 291 pounds, valued at 11 thousand dollars,

from the Netherlands.
3/ Tmported free of duty for.U.S.
L/ Includes 661 pounds, valued at

Government use.
35 thousand dollars, from Japan

and 733 pounds, valued at 32 thousand dollars, from Italy,

5/ less than $500.

Souxces

Date for 1958 compiled from entry documents; data for

1963-66 compiled from official statistics of the U.S. Department of

Commerce, except as noted.

Note.--Imports of germanium alloys for these years were nil,
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, TSUS
Commodity ‘ item
Unwrought magnesium, other than alloys;
and waste and sCrap--—---—--me- e nmem———— 628,55
Unwrought magnesium alloys—ee=-c—omcacmaaan 628,57 -
Wrought Magne siume—mm mw oo o c e 628,59

Note.g-For.the'statutory description, see the Tariff Schedules of
the United States Annotated (TSUSA-1968). '

U.8. trade position

n

The United, States is the world's largest producer and consumer
of magnesivm. With the exception of magnesium waste and scrap, which
has entered the United States free of duty in recent years, imports
of the products considered here have been relatively insignificant.
Exports, which consist predominantly of unwrought magnesium metal,
are large in relation to domestic production, and in 1966 were equal
to 19 percent of U.S. production of primary magnesium.

Ay

s

Description and uses

Magnesium is the lightest of the structural metals; it weighs
‘about two-thirds as much as aluminum and one-fourth as much as steel
per unit of volume. Magnesium is silver-white in color, ductile,
easily machinable, and has good shock- and vibration-absorption
characteristics. Pure magnesium is low in strength, and conseguently
it is rarvely used for structural applications without being alloyed.
Magnesium is also highly reactive and may be used as a reducing agent.

For tariff purposes unwrought magnesium (other than alloys) con-
tains a minimum, by weight, of 99 percent magnesium and is generally
marketed in the form of ingots. Under the TSUS, the magnesium content
of a magnesium alloy is less than 99 percent but. not less than any '
Other metallic element. Most commercial magnesium alloys contain from
L to about 15 percent, by weight, of one or more of the following:
aluminum , manganese, zinc, zirconium, thorium, lithium, and the rare-
tarth elements. Wrought megnesium comprises magnesium and mnegnesium
§110y products vwhich have been rolled, forged, drawn, or extruded and
‘Neludes guch articles as sheets, plates, rods, bars, wire, angles,

ShaPeS, sections and tubes; it also includes castings vwhich have been
Nachineqd,

" The principal sources of magnesium are sea water, underground
é}nes, and magnesium ores (chiefly brucite, dolomite, and magnesite )
*ch are included in TSUS item 601.66. Since there is an abundant
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supply of magnesium-rich ores and a virtually limitless supply of
magnesium in sea water, producers of magnesium metal are not greatly
concerned with the problem of the depletion of reserves as most other
metal-producing industries are. TIn addition to the above-mentioned
sources of primary magnesium, substantial quantities of secondary
magnesium are recovered from scrap.

Magnesium metal was produced in 1967 in the United States by two

processes-~the silicothermic and the electrolytic. The silicothermic
process involves the thermic reduction of a mixture of dolomite and
ferrosilicon. 7Tn the electrolytic process, magnesium chloride which
“.has been obtained from sea water is electrolytically reduced to
-chlorine and magnesium metal. ©Such salable products as magnesium
hydroxide, magnesium chloride, and chlorine are produced as inter-
mediate or byproducts of the electrolytic process; see summaries on -
megnesium compounds not elsewhere enumerated (item 419.38) in volume
L:3, and magnesium chloride (1tems 419.2h and 419,28) in volume h:3,

Magnesium is used in such structural applications as parts for
aircraft, missiles, electronic equipment, portable tools, materials
handling equipment lawvn mowers, and motor wvehicles. It is also used

for alloying (particularly with aluminum), as a reducing agent in the

production of titanium, zirconium, hafnium, uranium, and beryllium;
for cathodic protection of such iron and steel productsnas ground
pipe, ships, and water tanks; and in the production of nodular iron,
explosives and pyrotechnics. Magnesium is used in explosives and
pyrotechnics because in the presence of oxygen it easily ignites and
burns with intense heat and light. This property has resulted in
- limiting the use of magnesium for certain applications because of its
~fire-hazard potential,

In this summary, all quantities are given in terms of pounds,
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U.8. tariff treatment

The column 1 (trade—agreement)_rates of duty applicable to im-
ports (see general headnote 3 in the TSUSA-1968) are as follows (in
cents per pound of magnesium content plus percent ad valorem):

U.S. concessions granted
in 1964-67 trade confer-
ence (Kennedy Round)

se sa a0

gﬁgﬁ : ‘Commodity : izigr : First stage,: Final stage,
: ' : : ¢+ effective : effective
: : ¢ Jan. 1, : Jan., 1,
: : s 1968 2 1972
628,55 : Unwrought magnesium, & L0% ¢ 36% : 20%
: H other than alloys; : : '
s and waste and scrap. @ : :
628.57 : Unwrought magnesium : 16¢ per : 1h.bg per 1 8¢ per 1b.
: alloys. : 1;. + ¢ 1b. +T% ¢ + 4%
: : 8% : - : .
628.59 : Wrought magnesium------ : 13.5¢ ¢ 12¢ per 1b. : 6.5¢ per
s : per lb.: + 6% - ¢ 1b. +.3.5%
: : + 7% e :

The tabulation above shows the column 1 rates of duty in effect
prior to January 1, 1968, and modifications therein as a result of
concessions amounting to a reduction of about 50 percent in duties
granted by the United States in the sixth round of trade negotiations
under the General Agreement on Tariffs and Trade (GATT), Only the
first and final stages of the five annual rate modifications are shown
above (see the TSUSA-1968 for the intermediate staged rates). '

The prior rates of duty applicable to these magnesium‘products
had been in effect since July 1, 1963, as a result of a concession
granted by the United States under the GATT; the duties remained un-
. changed when the TSUS became effective on August 31, 1963.

The ad valorem equivalents of the prior rates applicable to
Wvrought magnesium alloys and wrought magnesium based on dutiable
Mports in 1966, were 15.4 and 10.6 percent, respectively,

bee. The duty on magnesium waste and scrap (part of item 628.55) has
€®0 suspended almost continuously since March 1942 pursuant to
Tecurring temporary suspensions by various public laws; the latest
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(Public Law 90-L45) extends the suspension to June 30, 1969 (see ‘iter

911.12 of the TSUS). 1/

1

lU.S, consumption

Apparent consumption of unwrought magnesium (primary and second
;ary) increased from T8 million pounds in 1958 to 168 million pounds
in 1966, or by 115 percent (table 1); This growth in consumption is
due largely to increased .use for producing aluminum alloys and to in
creased military requirements. In 1966, U.S. consumption of primary
magnesium only, by principal uses, as reported by the U.S. Bureau of
Mines from data obtalned from consumers, was as follows:

1,000

pounds

Castingse = - e e s e e 19,146
‘Wrought products (sheet, plate, extru- L
sions and forgings)----ememmmmmaomnaana- 26,350
Aluminum 8110y S=mmmmmm - e e 61,72k
Other 811l0yS-=s=rmmmmmmommmmmmmmmmmmmemeee 1150
Cathodic protection---semmaomm oo : 9,340

. Reducing agent for titanium, zirconium,

hafnium, uranium, and beryllium--------- 16,858
ChemiCals—mmmmmmmmmmmmmmmmcmmmmmmmememeee 9,208
Other USES8=-=mmmmmmm o o mm o mee ---- 18,580
Total==mmamemcomeicccmcccccccce e 165,356

1/ In view of the relatively high duty applicable to unwrought mag-
‘nesium and megnesium alloys, the question has arisen on several occa-
sions whether imported magnesium ingots produced from scrap are
entitled to duty-free entry as metal scrap under the provisions of
Public Law 81-869, as amended and extended (most recently by Public
Lawk90-45). The Bureau of Customs ruled in T.D. 5&608(30) that magne-
sium alloy ingots melted dovn abroad from magnesium alloy scrap are
classifiable as metal scrap provided that (a) the melting was for con-
venience in handling and transportation, (b) the melted scrap was not
"sweetened" (by adding pure magnesium), (c) the ingots were not suit-
able for distribution in the usual course of trade as specification
magnesium alloys, and (d) they were not suitable for use in the direct
casting of magnesium alloy -products but required sweetening before -the
could be. used for that purpose. '

The question has also arisen whether msgnesium crowms or muffs (prod:
ucts of the silicothermic process for producing magnesium) are dutiablé
as unwrought magnesium or are entitled to free entry as metal scrap:

The Bureau of Customs ruled in T.D, 56190(126) that such produc¢ts are

dutiable as unwrought magnesium, Crovms or muffs are high-purity mag-
~nesium products which can be readily converted into magnesium ingot
although their appearance is such that they might easily be mistaken

fqr scrap. . _ . ‘Decenber 1967
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Consumption of wrought magnesium products increased irregularly
from L7 million pounds in 1958 to 26 million pounds in 1966, or by
53 percent. The avallability of lower cost substitute materials. has
restricted the growth in consumption of wrought magnesium products;
e.g., aluminum can be substituted for magnesium in most structural
applicationS,valthough where light weight is of paramount importance
magnesium is. generally preferred. Domestic consumers of magnesium
have indicated that their consumption of magnesium would increase
significantly if the price of magnesium was reduced to a level
equivalent to 1.3 times the price of aluminum or less. As of
December 11, 1967, the price of magnesium (35.25 cents a pound,
f.o.b. point of production) was 1.4l times that of aluminum (25,0
cents a pound, delivered to customer's plant). Consequently, no
significant change in the consumption of wrought magnesium products .
is considered likely unless the prices of magnesium and aluminum come
closer together. On the other hand, many nonstructural uses for
magnesium, being based on its chemical properties and reactivity, are
relatively insensitive to price considerabions. It is likely tha
consumption in these uses will continue to increase. ‘

U.8. producers

Two U.S. companies operate three plants at which they produce
primary magnesium for sale to industry. One large diversified con-
cern operates two plants which produce magnesium from sea water;
these plants are situated in Texas and have a combined annual capacity
of about 190 million pounds, or more than 90 percent of total domestic
commercial capacity. Numerous other products are produced in the same
manufacturing complexes where magnesium is produced; certain parts of
the complexes, however, such as the eélectrolytic-reduction facilities
are used exclusively for magnesium production. The other domestic
producer extracts primary magnesium from dolomite ore in a plant
Situated in Alabama. A third company produces primary magnesium from
recycled magnesium chloride for its own use in producing titanium
Metal. A fourth company ceased production of primary magnesium from
.dolomite in 1966. o

There are 8 concerns in the United States that recover magnesium
from scrap (secondary producers), approximately 30 concerns that pro-
Quce wrought mill products, and approximately 150 concerns that make
Tagnesivm castings. These concerns are situated principally in
California, New York and the Bast North Central States. fThe great
ulk of +the plants that process magnesium also work with at least one
Other metal, principally aluminum, and generally aluminum accounts
for the larger share of their output of these two metals.
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- Tt is estimated that 10,000 persons were employed in 1964 in
domestic establishments producing the magnesium products covered by
this swmary. Most of these workers were employed in foundries and

vplants that fabricate wrought magnesium mill products. :

During the years 1963-67 several U.S. flrms,Alncluding two
aluminum producers, announced plans to construct magnesium-producing
facilities in the Pacific Northwest or the Great Salt Leke, Utah,
area; as of November 1, 1967, however, construction had not begun on
any of these fa0111t1es.

U.S. produétion

U.S. production of primary magnesium increased from 60 million
pounds in 1958 to 163 million pounds in 1965 and was 160 million
pounds in 1966 (table 1). Production during 1958-66 showed a larger
increase than consumption, reflecting a substantial increase in
exports. Secondary recovery increased irregularly from 17 million
pounds in 1958 to 30 million pounds in 1966. The share of total
production accounted for by secondary output declined from 22 percent
in 1958 to 16 percent in 1966. Secondary production during this
period was restricted by the limited availability of scrap, which
resulted from the relatively static consumption of wrought products
and the fact that magnesium used for many nonstructural purposes is
generally nonrecoverable.

The published price for primary magnesium ingot having a minimum
magnesium content of 99.8 percent, f.o.b. point of production, in
lots of 10,000 pounds or more, was 35.25 cents a pound throughout the
1958-66 period. During this same period the price of the principal
die-casting alloy (known as AZ 9lB) was reduced from 37.25 to 30.0
cents a pound in an effort to encourage wider use of this material

" in automobile manufacturing and other large potential markets., This
'bid for increased use in domestic automobile manufacturlng appears
to have met with little success,

Domestic producers’ shlpments of wrought magnesium products
(sheet, plate, tubing, extruded shapes, and forgings) in the 1959- -66
period increased irregularly from 19 million pounds in 1958 to 27
million pounds in 1966 (table 2).

As. of December 31, 1966, U.S. Govermment stocks of unwrought
magnesium totaled 304 million pounds, ‘of which 14 million pounds was
in excess of the national stockpile objective for conventional
warfare. Sales of magnesium ingot from Government stocks totaled
7.0, 8.7, 5.3, and 41,9 million pounds dumng 1963, 196k, 1965, and
1966 respectively.
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U.S. exports

U.S. exports of unwrought magnesium, including alloys and waste
and scrap, increased from 0.4 million pounds, valued at $0.2 million,
in 1958 to 30 million pounds, valued at $9 million, in 1966 (table 3).
Exports, which consisted almost entirely of primary magnesium ingot,
were equal to about 20 percent of primary production during 1963;66.
West Germany was, by far the largest export market, receiving
two-thirds of total U.S. exports in these years, mainly for, conver-
sion into cast automotive parts.

The value of U.S. exports of wrought msgnesium products fluctu-
ated in the 1958~66 period from a low of $1 million in 1961 to a high
; of $1.4 million in 1966 (table 4). In 1963-66, the leading export
: markets for wrought products were Canada, West Germany, Japan, and
Mexico.

U.S. dmports

U.S. imports of the magnesium products covered by this sunmary
increased from 1.1 million pounds, valued at $0.4 million, in 1958
; to 7.9 million pounds, valued at $3.3 million, in 1966 (table 5).

i During 1958-66 there was a trend towards increased imports of
f unvrought magnesium (both alloyed and nonalloyed) and waste and
scrap, whereas imports of wrought products fluctuated irregularly.

Magnesium waste and scrap accounted for T3 percent of the quan-
tity of all magnesium imports during 1958-66. The duty on imports
of waste and scrap was suspended throughout this period as a result
of several public laws. Canada has been the principal source of
scrap imports, although in certain years Japan, the United Kingdom,
and several countries of the European Economic Comrmnity also
supplied significant quantities.

During 1961-6k, approximately 60 percent of total imports of
unwrought magnesium (alloyed and nonalloyed) entered the United
§tates free of duty for U.S. Government use. 1/ Such duty-free
mports subsequently declined in importance but were still signifi-
cant, comprising 33 percent of the total in 1965, and 49 percent in
1966. The bulk of these imports were of Canadian origin (see table

and were imported for use in the production of defense material.
Canada ang Norway had been the leading suppliers of unwrought magne-
slum other than alloys until 1966, vhen the quantity of imports from

i/ Under the TSUS, U.S. Government imports eovered by such
Provisions as items 833.00, 834.00; and 836.00 are free of duty.
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the ﬁ.S;S,R. almbst;equaled those from Canada.
Kingdom are the leading suppliers of alloys.
magnesium alloy imports ($1.20 per pound in 1966) indicate that theg

The unit values of

"alloys probably contain high-priced alloying constituents such as

thorium, zirconium, or rare-earth elements.

Imports of wrought magnesium products were insignificant durlng

1958-66.

Forelgn production and trade

World production of brimary magnesium,
reported by the U.S. Bureau of Mines was as

Country

"1/ BEstimated.

by country, in 1966 as
follows:

pounds

-

West Germany, which produced only a million pounds of primary

magnesium in 1966, is the world's leading importer and second largest
‘consumer of magnesium. Consumption in West Germany during 1965 was

about 106 million pounds, of which approximately 78 million pounds
was imported under a duty-free quota. In recent years Norway and

the United States have been the principal suppliers of West Germanys

imports.
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METAT, 71
mable 1.--Magnesium metal and‘alloys, unwrought

scrap (items 628.55 and 628.57?: V.S, produc
¢ consumption, exports of domestic

consumption, 1958-66

(In_thousands of pounds ,
: Production : : T 1

¢ * Ratio

B including waste and

tion, lmports for
merchandise, and apparent

: : — Im- ¢ Ex- *ADparent:(percent)

. Year : ) : .SEC- : : Ports H port 3C0nsum_p-;of 1 t )
sPrimaxry : ondary’ Total : . 8 f tion i o cggt,s
" : i : sumption

1958-<=f2  60,192: 17,41%: 77,606: 1 092 s b, ; :

1329—_—~: 62;066; 20,180: 82,246, lj236 : 3,201 gg,ggi: i.h

1960----: 80,140: 20,696 100,836; ~gsg . l? R .5

1961----t BLU901 16,2500 9T, Tho: 2,070, T/ (50

00 o0 oo <o

1960---=1 137,910: 19,220: 157,130: ¥, 805

1 . o)
1963--=-: 151,690: 18,450z 170,140 4:693 —/ —/

31,684, 143,109

R e

' ° 3 . : 3'3
1964 --~~2 158,976: 23,580: 182,556, 5,40 . 31,898, 7. g : .
1960 199,5007 30,2591 100, 8M6: 1,908 ¢ 16901 nong: 1

1/ Export data for 1960-62 afg7;;TEEE;E—EgE;EEEkEHEEEE;‘L___—‘_;f:‘.
tatives have advised that eXPOrts during thoge Years wope zezzgzisen
times greater than the quantities reported in U.s. Governmens o
‘tics. > 5t

g/ Not available.

Source: Production compiled from official stabisty

i cs Of ®3Je
Bureau of Mines; imports and exports compiled from OffiCialtgiégi§=
tics of the U.S. Department of Commer

Note. --Data for wrought magnesium (iep 628.59)

are gi
in table 2. | given separately
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“and: apparent consumption, . 1958- 66 L

‘Mable 2.--Magnesium, wrought (item 628.59):
-ments, imports for consumption, exports of domestic merchandlse,

e " MAGNESIUM METAL

~ (In thousends of pounds)

U.S. producers’' ship-

N , 3 ¢ 8 2 ¢ Apparent
Year 2 gﬁggﬁg;ﬁ: s. Imports ¢ Exports s  con-
. _ H :s_sumption
91958 m e e m s 18,702 3 31 : 1,690 5 17,043
1959 mmm e : 22,169 52 5 '1,575.% 20,646
1960 ~=mmw o ————— : 20,656 9 1,331 5 - 19,334
196im st e s 21,080 10 5 1,081 5 20,249
1962m = mr e : 26,122 3 TL s 1,2295 24,96k
1963 ~mmmmmmmmm e e g 2l ,805 3 27+ 1,bh6 5 23,386
L e Rt T 22,987 ‘135 L, 7Hl s 21,259
1965 mmmmmmmnmm e -t 24,137 -2 523 968 : 23,821
1966 mmmmm e e : 27,302 ¢ 4oy 1,159 5 0 26,1h7

fully comparable.

of Commerce.

Deéember:1967
C 63l

' i/ﬁbata ‘on U Se producers' shipments, ‘imports, . and exports are not

Source: Compiled:from official statlstlcs of -the U. S. Department

e T R SR e R e e
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Table 3.--Magnesium metal and alloys,

MAGNESIUM METAL

scrap: U.S. exports of domest

markets, 1958-59 and 1963-66 1

173

unvrought, including waste and
}c merchandise, by principal

1965

Market P 1958 % 1959 ' 1963 196k ¢ fL1966
: Quantity (1,000 pounds) ‘

West Germany------ : 39 : 1,960 : 21,927 : 21,325 : 24,019 ¢ 16,199
(anada=—=m=mm=—m==- ¢ 52 : 199 ¢ 1,195 : 3,453 : "3,ho2 ¢+ . 3,860
Brazile-cemmemeemaas’ 2 3 - 2,540 ¢ 1,792 ¢ 1,622 : ,7u5~
Yugoslavia-—-meme=t -t : 332 : 603 + 1,194 : 109
MeX1COmmmmmmmmmm et 3¢+ hoh o 687 ¢ 538 ¢ 955 ¢ 1,375
United Kingdom—---: 13 301 : 762 800 : 848 2,128,
JaPAN <= === = e : - - ¢ 1,145 ¢ 1,103 : 667 : Sh'j
AL other-mmmmmnn- : 316 : 317 : 3,00h: 2,284k : 2,876 : 2/ 2,738

Total--=~=-=-~:. Kl3 : 3,20L% : 31,68k : 31,898 : 35,673 : 29,699

o Value (1,000 dollars)

West Germany------ s b 506 6325: 5,908 : 6,640 : b, k99
Canada-m—=m=mm=m-—- :. Tl : 36 : 311 967 : 1,198 : 1,406
Brazile~ceeccmanaaas 1o - 67h g TR 483 736
Yugoslavig-=-=m== —1 - -t 93 : 165 332 31
MeX1COmmmmn ————— : 3: 122 ;190 : 154 -: 31k 418
United Kingdom-~--: 1 88 215 226 245 . 686
Japan-- == m e : -2 . 32k 313 192 : 165
ALl Othermmmcamn-t 13 : 130 : 866 : 64 : 8L : 2/ 890 .

Totalemmmmaem—s 226 882 ¢« 8,798 : 0,843 3 10,205 : 8,831

- -
T e

.
.

1/ Export data for 1960~ 62 are
tatives have advised that actual
several times as great as the quantltles reported in U S. Government

statistics.

not shown because industry represen-

exports during those years were

2/ Includes 866,000. pounds, valued atb 252 thousand dollars, exported

to Australia.

Sources -
- Commerce,

Compiled from officlal statistlcs of the U.S. Department'of
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Table L, --Magnes1um metal and alloys, wrought U.8. exports of-
doméstic merchandise, by principal markets, 1961-66 1

Market © 1961 T 1962 ¢ 1963 0 1964 ¢ 1965 I 1966
: Quantity (1,000 pounds)
Canada---=-====-m=- v 315 : 327 it ¢ 710 : 375 : . 638
West Germany------- : bo ;' 106 : 100 : 186 : 168 : 38
Sweden- == ~mmmmn-- : 20+ 22 : T ¢ 6h :  5h 23
France—---<emeemna- : 70 23 12 ¢ 63 43 s 53
United Kingdom----- : 16 : 3k 22 ho 38 19
Belgilmemmemmmmmcmme : 20 66 T 3L : 16 : | 25
Japan--==-mmmmee——- : 6h shos 334k s 203 : 9: 28
Venezuelge-e=-mm-mn : 89 : 98 : 14 39 : 30 ¢ 32
MeXiCOmmmmmm e e ¢ 106+ W8 : 136 ¢ 134 : I 63
ALl Obher—memnmmmmm . 30L: us1:2/358: 269 :3/23L: Y4 ouo
- Total--=~- ——— : 1,0h1 2 1,209 ¢ L4466 : L,7HL 968 : 1,159
’ Value (1,000 dollars)
Canada-——=—====n=m= : bo6s s U436 608 + 599 : 633 796
West Germany-=----- : hs : 119 : 8 : 150 : 135 Lo
Sweden---ememcmeanay 19 15 12 gk 103 : 54
Francem-mmmmmmcca—— : Ll . 35 : 35 99 61 : T1
United Kingdom-----: 22 ¢ 47 36 65 : b9 31
BelgiuMe—mmmmemmmem : 21 : 79 : 50 25 ¢+ . 15 26
- Japan---=--- e 38 : 36 : 123 83 : 1k ¢ b
Venezuelammemmmwm - : 66 : 39 : 34 1 11 : 18
MeXiCOommmmmm e : L3 . ok . 66 : 61 3: 32
All other-=-=we----: 233 : 226 : E/ 225+ 194 . 2/ 236 277
13 o IS $ 957 : 1,056 : 1,275 : 1,385 :~ 1,060 : 1,387

-
° .

l/ Export data cover powder and semimanufactured forms and there-
fore are not fully comparable with data on imports of wrought magne -
slum products,

2/ Includes 46 thousand pounds, valued at 50 thousand dollars,
exported to India.

3/ Includes 38 thousand pounds valued at 82 thousand dollars,
exported to Australia. o :

h/ Includes 54 thousand pounds, valued at 96 thousand dollars,
exported to the Netherlands.

Source: Compiled from official statistics of the U.S. Department
of Commerce,
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Table 5.--Magnesium: U.S. imports for consumption,
‘ by type of product, 1959-66

g f Type of product ‘1959 ‘1960 ‘1961 f 1962 P 1963 P 196k © 1965 ° 1966

o— . . . ° e

Quantity (l,OOO pounds)

i

\

;g Waste ani scrip—— 1 o6u 765 1 u01-<u 586 3, 582 3,670§ h,392; Loy -
Unwrought, no : : H : : : :
g alloye@-=n~~~ - 121. 38 : 608: 91: 381: T785: T09: 2,118
9 Unwrought, . ! : : : : : L : :
5 alloyed-n—-~—=~ s 51: 55 : 61: 1h9: 730: 9h9: 654 1,377
8 Wrought=mmmemmam- ¢ 52: 9 : 10 T1: 27: 13: 52 A
5 Total----=~--:1,088: 867 :2,080: L,897: &, 720: 5,417: 5,807: 7,910
3 : Value (1,000 dollars)
)
L Waste and scra --;. 267; 189 ; 332; 1,0&7; 707;- 6&8; 903; 1,031
Unwrought, not H . : : : HE . ot
- alloyed=--m-=--: 37: 13 : 151:  25: 118: 2h2: 198: 582
Unvrought, : Co : : : . :
alloyed-=-meuam : 155: 288 : 170:  11lk: 568: T710: T760: 1,656
Wrought--=-------: 121: 61 : 80: 83: 9%6: 38: hoo 13
Totalocwmmanma : 580: 551 : 733: 1,269: 1,h89: 1,638: 1,903: 3,282

Unit value (per pound)

H s H

Waste and scrap--:$0.25: $o 251 $o 2& $0. 23 $0. 20 $0. 18 $0. o1: $o 23 .
Unwrought, not .

alloyedmmmwman- : .31: .34: .25: .27: , .31: .31: .28: .27

) Unvrought , : : : : : e : s
alloyed--muuum- ¢ 3.04: 5.24: 2,79:  .77:  .78: .75: 1.16: 1.20
Wrought-cmmeeanan : 2.33: 6.78: 8.00: 1.17: 3.56: 2.92: ..8L: 3.70
Average-——--- L5 U6k U35 %6: .32 .30: L3307 AL

Source: Complled from off1c1al statlstlcs of the U.S. Department
of Commerce.
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Tablé 6.--Magnesium metal and alloys, unwrought, wrought, and waste
and scrap: U.S. imports for consumption, by principal sources,

1961-66

Source Po1961 1 1962 ¢ 1963  196W ¢ 1965 1966

: - Quantity (1,000 pounds)
United Kingdom---: 1,242.: 120 : 387 :+ 264 456 860
CAnada-mmmnm-m———- s 51k ;1,788 : 2,580 : 3,964 ¢ 2,802 : 3,215
Norway-===ceemea=q 1 10 : 138 : 199 : 561 134
Belglum-mmswwm——m : - 35: 208 ¢+ . - 512 800
Netherlands—----- : -: 23 286 :  bh7 ¢ b5 . 348
West Germany----- : 58 ¢ 334k 334k ¢ 266 : 231 : 662
Sveden ----------- : 35 ¢ 138 : 87 ¢+ .57 : 185 ¢ . . 229
Japan-w-=-mm=cam- ¢ 110 : 2,019 : 148 34 . 92 ¢ -
A1l OtheT——cmmmn-n . 120°: 430 : 1/ 552 ;186 : 2/ W63 : 3/ 1,660
TOtaLem e 172,080 : 5,897 : &,720 : 5,517 : 5,807 : 7,010
: Value (1,000 dollars)

United Kingdom---: 433 ¢ 101 375+ kh79 ¢ 691 1,487
Canadg--~=-c=m==m- : ‘2&5 : 387 : 707+ 894 :.  6L8 : 900
NOTWAY == == = == mm N VA o . 30 : 5k o152 . 30
Belgium~==s—m=mu= : -2 T ¢ Ly - 112 190
Netherlands----- -1 - 5 3 56 9% R : 84
West Germany----- : . 13 7k 70 5k 3 56 157
Sweden-~—~-—mm=—-q 7T: 26 18 : 12 : 39 : 52
 Japa-— e e . 3L : 581: oL 72 17 : -
A1l other---e—n-- : 2 86 : 1/ 95 : b2+ 2/ 96 : 3/ .380
 TOtaLmm mm e e - 733 : 1,069 : 1,489 : 1,638 : 1,903 : 3,282

° ° » e
» ° o °

"1/ Includes 256 thousand pounds, velued at 38 thousand dollars,
imported from Pakistan.

g/ Includes 134 thousand pounds, valued at 31 thousand dollars,
imported from Demmark and 95 thousand pounds, valued at 16 thousand
dollars, from the Republic of South Africa.

. 3/ Includes 996 thousand pounds, valued at 2kl thousand dollars,
1mported from the U.S.S.R., 150 thousand pounds, valued at 36 thousand
dollars, from Denmark, and 109 thousand pounds, valued at 20 thousand
dollars, from Greece, .

4/ Iess than $500.

Source: Compiled from official statistics of the U.S. Department
of Commerce.
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ARSENIC: METAL - B ¢
TSUS
Commodity - iten
Arsenic metal, and waste and 5crap~—~~~—-~——¥—--- 632, 0k

_ Note.==For the statutory description, see the Tariff Schedules of
the United States Annotated (TSUSA 1968).

4

U.S. trade position .

Tmports have been the sole source of the U.S. supply of arsenic
metal for more than a decade. In 1963-66 annual imports increased
sharply and averaged 342,000 pounds, valued at $163,000.

Description and uses

Arsenic metal is moderately hard, and brittle.. Arsenic is found
in several minerals, but almost always in minute quantities; hence,
the metal is obtained only as a byproduct of the smelting of ores of
other metals, principally lead and copper.

Arsenic metal is used in extremely small guantities, primarily
as an alloying agent. It is added to molten lead, to reduce surface
tension, thus permitting the formation of spherical lead shot, and to,
impart strength. Arsenic is also added to lead-base alloys used to
meke bearings; it hardens the alloys, imparts a fine, uniform struc-
ture, and increases their resistance to metal fatigue. When added to
copper-base alloys, arsenic increases the resistance of.the alloy to
corrosion and erosion and raises its anneallng temperature.

Ultrapure arsenic metal has been used in making devices. of ad~
vanced design such as transistors and diode components of masers and
lasers. For some of these applications, the metal is combined with
Other elements to form intermetallic compounds, e.g., gallium arsen-
ide, indium arsenide, and indium-gallium arsenide. Chemical compounds
containing arsenic are provided for in schedule 4 -of the TSUSA, viz,
arsenic acid (item 416.05), covered in volume 4:2, caleium arsenate
(Ltem 418.10) and lead arsenate (item 419.00) in volume 4:3, and sodium
arsenate (item 420.70), zinc arsenate (item 422,70) and miscellaneous
inorganic compounds 1ncluding those containing indium and gallium
(item ho3, 00), in volume 43:l. Alloys of arsenic are covered in the
Summary on item 632.84 in volume 633.

Décember 1967.
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V.S, tariff treatment

4 The column 1 (trade-agreement) rates of duty (see general heag-
note 3 in the TSUSA-1968) applicable to imports.of arsenic metal,
. unwrought, and waste and scrap (item 632.04) are shown below:

Rate of duty .

Prior rate (before the concession noted
o DELOW) mmmmmrmmmim s m b mmmmmm e 2,54 Der 1b,
v - Concession granted by the United States ‘
s " in the 1964-67 trade conference
" (Kennedy Round):

First stage, effective Jan, 1, 1968-m=== 2,24 per 1b.
i Fifth and final stage, effectlve .
o } Jalle 13 1972“ ========================= lu2¢ peI‘ lbq ’

i
|
|
The prior rate of 2 5 cents per pound became effective June 30, %
. 1958, as a result of a. concession granted by the United States under %
the General Agreement on Tariffs and Trade (GATT), On the basis of )
“the further concession granted by the United States in the sixth ,

. round. of trade negotiations under the GATT, that rate is to be re- %
duced about 50 percent in five annual stages, with the first stage N
effective Jamnuary 1, 1968 (see the TSUSA-1968 for the intermediate . |
 staged rates).” The duty on waste and scrap of arsenic metal was |
suspended to June 30, 1969, by Public. Law 90- MS (see item 911.12 of i
the TSUS), but such waste and scrap are not known to be articles of |
commerce. 1

1

|

|

|

"The awerage ad valorem equivalent of the duty of 2.5 cents per
pound, based on dutiable imports in 1966, is 4.7 percent.  Average
‘ad valorem equivalents of the duty, based on dutiable imports from
individual countries, would vary considerably, however, as suggested
by the average unit values of imports (see accompanying.table)s

UsS. consumption and production

Anmual -U. S. consumption of arsenlc metal has apparently been
generally increasing since 1958, which is indicated by ‘the trend in
imports, the sole source of supply for more than a decade.- The United
States has. not produced arsenic metal since 1950, except perhaps some

small quantities of ultrapure metal produced for experimental
PUrposes.

December 1967
63l




