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TANTALUM PRODUCERS ASSOCIATION MEETING

On luly 15, 1975, the Tantalum Producers
Agsociation, popularty known as the T.P.A.,
held a special meeting in New York City
to which they invited Dr. Herkstroeter,
President of T.|.C., and Mr. Becker-Fleugel,
member of the T.|.C. Executive Committee.
The purpose of the meeting was to provide
an opportunity for the T.P.A. members to
learn directly of the T.L.C. program. The
T.P.A, members present were :

Representative
Mr. Keith Garrity
Kawecki Berylco Industries :

Mr. loe Ables
Mr. Arthur Asch
Mr. Larry Belz

ampany
Fansteel Ine.:

Kaennametal Inc.: Mr. Charles Hanna
Mallinckrodt Inc.: Mr. Hunt Boyce

Narten Co. : Or. Chris Fincham
Mr. Dave Nocella

Wanh Chang of Albany :
Mr. Chet LeRoy

In addition, Mr. Charles Stockinger, Exe-
cutive Secretary of the T.P.A., and Mr. Ken
E. Conklin, Attorney for the T.P.A., were
present.

U.S. SHIPMENTS OF TANTALUM

e Bureau of Mines, U.S. Department of
. .aterior, reports annually the U.S. ship-
ments of tantalum and columbium products
oy U.S. processors. The data for 1970
thraugh 1974 is as folloaws (1,000 Ib. units):

Or. Herkstroeter first described the history
and purpose of the T.l.C. and then ex-
pressed the need for a common tantalum
raw material association including both the
oroducers and the procgessors. He further
commented that the alternatives open to
the T.I.C. would be a merger of the T.I.C.
and the T.P.A., common membership in
both organizations, or opening T.l.C. mem-
bership to processors on a waorldwide
basis. In some fashion, the two organi-
zations, as representing the two segments
of the tantalum producing community,
should develop a common confidance
in each other. The specific actions taken
are not important as long as a dialogue
between the groups provides understanding
and a common bond of interest. Dr. Herk-
stroster continued that he believed that
this meeting was a sign of desire an the
part of bath organizations that they should
work together. He suggested that the
T.P.A. should consider from their viewpoint
the means by which they believed the two
organizations should collaborate.

After some guestioning by T.P.A. members,
Dr. Herkstroeter and Mr. Becker-Fleugel
left the meeting ta allow for further dis-
cussion amang the members.

AND COLUMBIUM PRODUCTS

Trends in shipments -are generally con-
sistent with few discontinuities which can

be explained with reasonable accuracy.’

The large jump in shipments of « oxides
and salts » after 1972 is believed to be the
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Prcduct i 1970 1971 | 1972 1973 | 1974

| | !

Tantalum E ! i
Oxides & Salts I 902 80.9 | 549 . 1423 | 226.1
Alloy Additive ; 8.2 | 48.8 | 43.0 | 173 | 24.8
Carbids | 1456 | 1350 146.9 173.4 ©  183.4
Powder & Anodes | 4987 | 3987 | 5407 | 7905 : 9294
Ingat : 54.4 | 424 (1.9) 18.0 | 1.7
Mitl Products I 2133 ¢ 2233 246.4 2212 | 2883
Scrap ] 78.6 | 52.4 58.1 40.5 45.6
Qther | 9.2 | — 3 13 1.3
Total o182 ! 961.5 1,088.4 | 1,502.5 | 1,681.1

\ i |
% Change : 135 | (140 132 1 B0 I 119

| : 1 !

Columbium ; i ‘
Compounds | 10988 | 6896 9252 | 12168 | 15205
Metal 2038 270.5 101.2 143.0 ¢+ 1334
Mise. 15.6 88 82.8 3 34.0
Tozal 1,317.8 966.9 . 1,089.9 = 1,360.1 | 1,887.9
% Change (25.4) (26.7) 12.7 248 | 24.1

INTERNATIONAL STUDY CENT
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THIRD QUARTER

T.I.C. THIRD
GENERAL ASSEMBLY

On March 20, 1975 the Third
General Assembly of the T.1.C.
convened in Brussels. All
members except Sociedade
Mineira de Marrapino were in
attendance. In addition to dis-
cussion of the general busi-
ness at hand, a presentation
was made concerning tanta-
lum capacitors by Mr. Peter
Fenwick of the Aicliffe, En-
gland plant of Union Carbide
Corp. The next General As-
sembly will be held in Brus-
sals on Thursday, Septem-
ber 18, 1975.

result of a major lJapanese oproducer of
tantalum products changing source for
potassium fluotantalate from a European
producer to a U.S. producer. The 20 %
drop in shipments of « powder and ano-
des » in 1971 was due to the electronic
industry recession in that year. Since 1971,
however, the wide-scale adoption of tan-
talum capacitors for commercial products
(television, radio, tape players, etc.) has
resulted in an average annual growth of
about 33 %. The large shipments of « mill
products = in 1973 was probably due to
the building of a single large chemicai
processing plant

Ffrom the reported shipments of products,
an estimate can be made of the source
material requirements. To do so requires
making allowance for unrecoverable losses
in processing and scrap purchased by the
processars for reeycling. Calculation pro-
vides the following estimates of the tanta-
lum and columbium content of ores and
slags consumed each year by U.S. pro-
cessors (1,000 Ib. units) :

Year Ib. Ta:0s Ib. Ch.Q:
1970 1,500 2,180
1971 1,280 1,580
1972 1,450 1,740
1973 2,000 2,080
1974 2,250 2,7C0

Because of the large increase after 1372,
it is concluded that inventories. coth pri-
vate and government (U.S. National Stock-
pile) were reduced during 1873 and 1674,

The Bureau of Mines reports raductions
in consumers and dealers stocks from
1,120 tons tantaiite at the snd of 1972 to
745 tens at the end of 1973, 2 change of
375 tons (about 250,000 !b. Ta:0:).




GREENBUSHES MINERAL FIELD
AUSTRALIA

General

Greenbushes townsite is located on the
South West Highway 254 kilometres south
of Perth. The surrounding mineral field
covering 93 sg. kilometres is situated in
hardwood forest. Topographically, the field
is a laterite capped plateau with numerous
old and rejuvenated streams flowing from
it into the Blackwood River Valley. The
highest point in the field is 329 metres
above sea level, and the lowest point is
approximately 122 meires above sea level.

Climatic conditions are temperate with a
Cecember high of 28 *C to a July low of
4.22 °C., The average annual rainfall is
100 centimetres, mostly during the winter
months, although some rain can be ex-
pected throughout the year.

History of tin mining

The mining history of the area really began
in 1884 when a local kangarao shooter, on
the advica of a geologist, began pros-
pecting for alluvial cassiterite. His efforts
were rewarded in 1888. From that time
individual miners and small companies have
worked the primary pegmatites and secon-
dary aliuvial deposits. Mining activity has
varteg over the vyears. Peak production
between 1889 and 1943 occurred in 1906
with 795.81 tonnes of cassiterite concen-
trate being produced.

Geology

Primary Deposit

The main pegmatite dyke outcrops for
about 2.4 kilometres. It runs almost parai-
lel to the South West Highway, dipping to
the west at roughly 85 degrees from the
horizontal. Its width varies from 60 to
250 metres and both the pegmatite and
« greenstone » country rocks are wea-
thered down to at least 48 metres. The
zones of cassiterite and tantalite mineral-
lisation mainly occur on the western and
eastern margins where the pegmatite con-
tacts the « greenstone ».

Sgcondary Deposits

The main pegmatite body is slevated and
most of the gritty material has washed
from tne weathered pegmatite and accu-
muiated in surrounding areas as alluvial
deposits. These deposits are loasely ce-
mented and never more than 9 merrss
thick. Most of the neavy minerals are

found in the bottom 1.5 metres of the
sediment.

Greenbushes tin N. L. operations

This company, the largest in the history of
the field, started up in 1963 and has been
in continuous operation ever since. Bucket
dredging techniques were discountinued in
1972. Now open-cut mining methods are
ugsed exclusively. Digging in the pits is
done mainly with backhoe hydraulic exca-
vators. Haulage to the two wet concen-
trating plants is- undertaken by & dump
trucks and 6 dumping semi-trailers.

Treatment of the are is aimed at sepa-
rating the gritty and sandy material (mainly
quarz and tourmaline, with some cassite-
rite and tantalite) from the clay fraction,
accomplished by the application of large
volumes of water and revolving screens
(26,000 litres per minute are used at the
larger of the 2 plants). Then the coarser
material is further separated using diffe-
rence in specific gravity on jigs designed
to momentarily suspend the particies in
water and allow the heavier minerals to
settle as a separate layer at the bottom.
The rough concentrate, cantaining aoout
30 9% cassiterite and tantalite, is refined
at the dry concentrating plant. The feed
material is attritioned in caustic soda to
remove any ironoxide, dried, screened,
passed over air-tables, electrostatic sepa-
rators and electromagnetic separators. The
process results in high grade final pro-
ducts of cassiterite and tantalite. At pre-
sent, the company treats 457,000 cubic
metres par annum.

Reserves of Cassiterite and Tantalite ores
are presently set at 2,250,000 cubic metres.
There is adequate material in the large
pegmatite masses to develop additional
reserves provided financial returns justify
exploitation of lower grades.

Production of tantalite as concentrates

In pounds of Ta.0O: content, production
has been as follows :

‘fear Froduction
1966 22,400
1967 44,800
1968 40,320
1869 78,400
1870 89,600
1971 224,000
1972 336,000
1973 268.800
1974 224,000

Tantalite production generally is tied to
cassiterite production, but the ratio of cas-
siterite to tantalite varies from 25to 1 to 3
to 1. hence some flexibility of control over
the relative production is possibie.

Grades of products

The tantalite concentrates contain a fair
proporton of niobium. The ratio varies but
the combined oentoxide figure always ex-
ceeds 70 %.

Typical Assays

Ta:0s 47 %
NB:Os 30 9
TiQ. 2
Sn 1.7 %

Some of the titanium and tin inclusions
are accidental and improved product
dressing may reduce these.

Tantalite in cassiterita concentrates

The cassiterite concentrates produced car-
ry tantalite and assay 3.5 % Ta.0:. Grin-
ding followed by magnetic separation does
not produce any significant extraction of
this tantalite. Smelting and slagging tests
conducted in Australia in the Laboratory
of the Australian Mineral Development
Laboratories has indicated that a slag
containing in excess of 16 % Ta.0s with
associated Mb:0Os can be produced. Green-
bushes cassiterite concentrates are sold
into the Penang market and some usable
tantalite slag emanate from that area.

Production of tantalite concentrates
in other categories

Stioniotantalite exists in the cassiterite
concentrates and is recovered a&s a tanta-
lite source material.

« Tin middlings » containing composite par-
ticles of cassiterite and tantalite or stibnio-
tantalite are also recovered and scld as
a tantalite source material. The stibnio-
tantalite and middlings are presently pro-
cessed at about 2 tonnes per month. This
can be increased when the market requires
such, .

The stibniotantalite concentrates

This mineral i3 a small yellow grain which
is non-magnetic and is a ncn-conductor.
Consequently, the mineral is not extracted
from the cassiterite at the magnetic sepa-
ration stage for tantalite but is removed
thereafter by electrostatic separatio
Concentrates from the electrostatic sepa-
ration are dressed on a wet shaking table
to remove some cassiterite grains and a
small amount of zircon.

Stibniotantalite has a varying percentage
of antimeny and tantalite and niobium but
a mid-range assay is:

Ta0s 26 %,

NB.Os 10 %
So  20%
Some Sn 10 % Accidental inclusion anly

Associated minerals

The Greenbushes Field has been shown
to be a potentiai source for quaiity kaolin
oroducts and pilot plant testing has been
commenced.

Gallium is known to be present in smail
amounts in tne pientiful tourmaline mine-
rals.

Zircon and iimenite are as olantifui as
cassiterite and tantasite and these minerais
together with minus 50 micron cassiterite,
tantalite and stibniotantalite are currently
being recovered on a pilot plant test basis.



As a result, about 80 % of the ceramics
used are below 0.1 microfarad, 90 % of
the tantalums used are between 0.1 and
100 microfarads, and a large percentage
of the aluminums used are over 100 micro-
farads. Each segment -averlaps the other
in market demand somewhat because of
special applications.

Effect of tantalite prices
on capacitor voiume

in 1973-1974, when tantalite prices tripled,
capacitor powder prices increased by
50 %. During the same periad, however,
tantalum capacitor price increased only
an average of 20-25 %. Fortunately, capa-
citar producers were, during this same
period, making great strides in the im-
provement of productivity. |f such had nat
been the case, capacitor prices would have
risen considerably more. Future increases
in tantalite prices will cause comparabie
increases in capacitor pawder prices with
resultant higher prices for the capacitors.
If such should occur, both ceramics and
aluminums will make inroads inta the
tantalum market. The first effect will be
found in the larger tantalum capacitors as
the tantalum powder cost is a higher
praportion of the total cost at that end of
the spectrum. This will have the greatest
impact on the volume of tantalum required
as the amount of powder required to make
one unit at the high end will make an
average of 60 to 70 units at the lower
end.

The tantalite price lavel at which the use
will begin to reduce is almost impossible
to determine. At the price leveis of tan-
talits in 1974, there 'was a smail, but tan-
gible, effect on the future market for all
sizes of tantalun capacitors. The fear of
prices continuing upward inspired consi-
derable effort on the part of the uitimate
userg of the capacitors to seek substitutes
and to do some redesign to use other
types. The easing of the tantalite price
trend in 1975, coupled with the recession
in the eiectronic market, has relieved most
of the pressure to effect substitution.

UNION CARBIDE
CAPACITOR PLANT

Cn July 24, Union Carbide Corporation
anncunced plans to build a muiti-million
doilar new facility to produce solid tan-
talum capacitors to be located near Colum-
pus, Georgia. The plant will employ about
750 people and will increase Union Car-
bida's domestic tantalum capacitor capa-
city by 40 9%. The present large elec-
tronic components facility at Greenville,
South Carolina, which produces tantalum
capacitors, monolithic czramic and preci-
sion film capacitors, has been recently
expanded and employs about 2,500 people.

T..C. MEMBERSHIP

The current roster of T..C. member companies and their official delegates to
the T.I.C. follows :

COBELMIN-ZAIRE
C/a COGEMIN S.A,
Avenue de I'Astronomie 23
1030 Bruxelles, Beigium
Delegate : Pierre Hauwaert, Cogemin S.A.

COMPANHIA DE ESTANHO SAQ JQAO DEL REI S.A,
85 rua Visconde de Inhauma, Rio de Janeiro, Brazil
Delegate : Dominique Wallon, Assistant Manager
Banque d'Indochine
Boulevard Haussmann, 96, Paris 75008

DATUK KERAMAT SMELTING SEDRIRIAN BERHAD

P. Q. Box 280, Penang, Malaysia
Deiegate : Ron Fuller
Amalgamated Metal Corp. Ltd.
Leadenhall Avenue, London EC3V 1LD, Engiand

GREENBUSHES TIN N.L.

P. Q. Box 35, West Perth, Western Australia
Delegate : Any one of the Directars

HOCHMETALS AFRICA (Pty) Limited

P. Q. Box 6458, Johannesburg, R.S.A.
Delegate : Michael H. Herzfeld
C/o Sudamin, 60, rus Ravenstein, 1000 Bruxelles

ClA. INDUSTRIAL FLUMINENSE

Av. Presidente Wilson, 165 - 7° Andar
Rio de Janeiro, Brazil
Delegate : Mr. Antenio Fraga, Director-President

MAKERI SMELTING COMPANY LIMITED

P. Q. Box 653, Bukuru Road, JOS, Nigeria
Deiegate : Ron Fuller
Amalgamated Metal Corp. Limited
Leadenhall Avenue, London EC3V 1LD, England

SOCIEDADE MINEIRA DE MARROPINQ Lda

P. O. Box 558, Lourenco Marques Mozambique
Delegate : Kurt Unger
Wagnernof, 1, 5200, Windish, Switzerland

SYMETAIN S.Z.A.R.L

Kalima, Republique du Zaire
Delegate : lean-Philippe Courtois
Clo Cometaux, 112, rue du Commerce, 1040 Bruxelles

TANTALUM MINING CORPORATION COF CANADA Lid.

C/o National Resources Trading Inc.
576 Fifth Ave., New York, N. Y. 10036
Delegate : Herman Becker-Fleugel

THAILAND SMELTING AND REFINING Cy., Ltd.
P. Q. Box 2, Phuket, Thailand
Delegate : C.A.l. Herkstroeter, Director
C/o Billiton Handelsgesellschaft A.G.
P. 0. Box 8, 6008 Lucerne, Switzerland

ZAIRETAIN, S.ZA.RL,
Manona, Shaba, Republique du Zaire
- Delegate : Paul Leynen, Administrateur Directeur
Cie Geomines S.A., 150, chaussée de La Huipe, 1170 Bruxelles

PAINTED BY PUVREZ
59, av. Fansny, Brussels

TANTALUM PRODUCERS INTERNATIONAL STUDY CENTER
1, RUE AUX LAINES - 1000 BRUSSELS




TANTALUM CAPACITORS

Historical trends and patterns

Tantalum capacitors were introduced in
the late 1950's and until 1265 were con-
sidered a premium-priced, high quality
product. During that period the uses were
in military applications and in very de-
manding industrial applications. The mar-
ket was quite limited in comparison with
other types.

From 19635 through 1972, there was conti-
nuing decrease in prices, a trend which
opened up new industrial markets, appli-
cations such as computers, communication
equipment, and process controls. Military
applications dropped in importance.

From 1973 into 1975, a new broad category
of appiications, consumer products, crea-
ted growth in the market. Decreasing
orices with increasing production enabled
iny consumer products to use tantalum
- capacitors. They are advantageous be-
cause of their high reliability and the ability
to put them in small packages. The fact
that solid state development in consumer
applications has accelerated requiring
small capacitors compared to aluminum
electrolytics has been the boon to the
tantalum business.

Thus, after 1975, the highest growth area

in the market will be consumer applica-

tions, automotive and home entertainment
praducts. The smaller size of tantalum
capacitors will not be the deciding paint
for tantalum canacitors in automobiles as
adequate spacz generally exists for new
electronic components. Rather, tantalum
capacitors are needed because of their
high reliability and envirenmental tolerance.
They will function in the extreme cold of
the Arctic and the extreme heat of the
tropics. By 1980 forecasts indicate an
.average of $ 400 per automobile in elec-

mics compared to § 100 now. One
amigsion control device now under deve-
looment, which will automatically sense
the nature of the emission and make cor-
rections in the fuel mixture, will use eight
capacitors. Additional safety devices will
be electronic in nature, using solid state
circuitry.

Home entertainment products have already
shifted to tantalum capacitors because of
the small size of integrated circuits. This
has made possible the pocket-size radios,
portable television sets, and many other
similar items to which the consuming
public has become adjusted. Cordless
electric tools, electronic watches, pacs-
makers and other medical devices, are all
cansumer praducts which have become the
way of life. Continued expansion of the
market for miniaturized products is as-
sured.

Military applications will remain rather sta-
tic. Industrial applications will have a
decreasing proportion of the market, al-
though in terms of numbers of pieces, they
will represent a growth area.

A summary of the trends, both historical
and projected fallows :

Application Mid-60's
Military/Aerospace 30 %
Computers 49 %
Communications . 18 %
Automotive 0 %
Industrial 5%
Entertainment : 0 %
Total 100 9%

Mid-70's Projected
! 13 % 10 %
! 30 % 20 %
| 12 9%, 10 %
18 % 25 9,
12 9, 10 9,
15 % 25 %
100 % 100 %

During 1974, there were about 500,000,000
capacitors produced in the United States
and about 1,000,000,000 worldwide. The
production is expected to increase to
2,000,000,000 tantalum capacitars by 1980
of which 50 9 will still be produced in
the U.S. The quantity of tantalum required,
however, will not doubie as there has been
a continuing trend toward smaller units.
Inthe mid-1960"s about 1.5 pounds of pow-
der was required to make 1,000 anodes.
Teday the average is probably closer to
0.85 pounds and by the end of the decade
will be in the range of 0.70 pounds. This
trend coupled with improved production
yields will result in an increase of powder
consumption of anly 1.6 times, even though
the number of capacitors produced will be
doubling.

Advantages of tantalum capacitors

Contrary to general belief, tantalum capa-

citors are used in the range of .1 to

10 microfarads because they are no more

expensive than other capacitors, while

they have definite performance characte-
ristics which cannot be matched by other
types.

— Stahility over an extreme temperature
range. Aluminium capacitors freeze at
low temperatures and boil at high tem-
peratures because of the use of liquid
electrolyte. The capacitance of high
value ceramics drops drastically with
both temperature extremes.

— Size, Particularly in larger sizes, the
tantalum capacitor is much smailer

than the aluminium, As a comparison,
a 100 microfarad tantalum is about
3/8" diameter X 3/4" long: an alu-
minum is 3/4" diameter X 2" long, a
volumetric difference of aver 10 times.

— Reliability. The tantalum capacitor is
100 9%, solid state. There is no known
mechanism by which it wears out. It
is impervious to age. The liquid elec-
trolyte in an aluminium will dry out and
ultimately will totally lose capacitance.

As a result of these properties, there will
always be applications for tantalum capa-
citors, irrespective of price. The large
volume market, however, results from the
tantalum capacitor offering a price ad-
vantage,

Price relationships

Average unit costs of tantalum capacitors
have been reduced congistently over the
last 15 years. In 1963 the average price
per unit was about $ 0.60. Today it is
about $§ 0.20. improved production tecnni-
ques have been the primary reason for the
reduction. Larger demand required invest-
ment in automated production techniques.
As a result tantalum became a competitive
alternative to aluminum electrolytes, cera-
mics, mylars, and paper types, all of which
have been traditionally low priced.

In a general fashion, the price relationship
between the tantalum capacitor and the
two most competitive types, aluminum and
ceramic, can be demonstrated as follows :
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