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SUPPLIES OF FLUORSPAR FOR AUSTRALILN INDUSTRY.

IN TRODUCTION .

Attention was directed to the inadequacy of
suprlies of acid grade fluorspar in Australia when the
Bureau of ilineral Resources was asked to sponsor an
application to import a quantity from England in 1948.

The British Ministry of Supply released a proportion of

the amount required but advised that the supply position

in England was not secure and only linited quantities could
be released for export in future. The Ministry suggested
that if known Australian requirements were likely to be
heavy, some material might be supplied as o matter of
urgencys. An investigation of the fluorspsar industry in
Australia was then undertaken to estimate future requirements
and the extent to which these could be met Irom- domestic
sources; the results of the investigation are the subject
of this report.

USES AND GRADING OF FLUORSPAR.

Pluorspar is used in Australia in fthe manufacture
of certain types of glass, as a constituent of enamels, as
a flux in foundries and in steel manufacture, and as a raw
material for hydrofluoric acid., Specifications for the
various uses are not standardised but three distinct grades
of material are generally recognised, vize. (a) Acid grade,
(b) Ceramic grade, (c) Metallurgical grades Owing to
wartime restriction of imports and a decline in output from
domestic sources some consumers in Australia have been
forced to use lower grade material than would be accepted
for similar purposes overseasg, but this position is as
unsatisfactory as it is uneconomical, and rectification
1s essential. The accompanying table sets out the generally
accepted specifications for each use and the grades which
have been used in Australia in recent years. The latter
fluctuate within wide 1inits and those shown in the table
maey be regarded as representative of the figures supplied
by a number of consumers in each industry.
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Industrial Form. . CaFo | Si02 | Feg03 S. [caCo3
Use, : (lnine )l (maxe )| (maxe)] (max.)] (max.)
Steel making| Lump or | Wormal 8s% | - 8% 043%
gravels Specification
& Not more o
than 15% !
Foundry flux| fines. Average grade
. used in Augt-
ralia. 70%
Glass making]| Ground Nornal 954% 3% | 0.12% | nil 1%
or lump . Boecification

Average grade
used in Aust-

ralia 83% 0.25% 19
Enamels & Ground Normal ,
Ceramics Specification | 95% 3% 1 04124 | nil | 1%
generally

Average grade

used in Aust- )

ralia 85% 14% | 0.3% nil
Acid Lunp Normal
Menufacture | gravel Specification | 987 1% | - nil 14

or finesg ‘ 1
1

Average grade

used in Aust- /

ralia 94% 4% - nil -

The most critical requirements are those of acid
manufacturers, Any free sgsilica in the raw material reacts with
hydrofluoric acid to form fluosilicic acid, which is an undesirable
impuritys The amount of silica should therefore be as low as
possible and 1% maximum is generally regarded as the limit. Use
of fluorspar containing as much as 49 gilica has emphasised to the
Australian manufacturer of hydrofluoric acid the necessity of
using higher grade material, of which supplies have recently been
lmported from England and Germany.

Fluorspar isg ugsed in the ceramic and glass
industries as a flux and opacifiere. Since enamels and glasses are
dominantly siliceous in composition, free silice iIn the fluorspar
may be regarded as a diluent rather than an impurity, and the
tolerance is highcres The most undesirable impurities are those
which may impart a colour to ,the end product (esge ferric oxide),
and calcium compounds, In producing opaque glass or enamel the
ratio of calcium to fluorine must be carcfully controlled, as an
exoegs of calcium tends to clarify the products For this reason,
oonswuers of ceramic grade fluOfgpar specify & calcium carbonate
content of not more than 1%. Comparatively low graae fluorspar
is accepted for glass making in Australia if the iron and
lime content is low, but manufacturers of enamocls require fluorspar
containing at least 90 CaFo, Lower grade materiacl has been
used, but only when unavoidable.

Metallurgical grade fluorspar, used to impart ,
fluidity to slags, should contain more than 857 CaFg and less than 0,37




sulphur. The requirements are not critical, however, and material
with as little as 70% CaFo has been used in Australia,

Significant advances in fluorine chemistry havs
been reported from America and England in recent years and it is
appraopriate to mention some of the produsts which are being
produced end which are most likely %to be manufactured in Australia
as markets expands The raw material for the fluorine in most of
these compounds 1is acid grade fluorspar, and the potential
increase in the demand for these purposes cannot be overlooked.

Freop 12 (CClgF2) used in refrigeration, air conditioning,
and a propellant for the dispersal of insecticides from
serosol bomba. Estimated production capacity for Freon 12
in the UsS4As is 29,000 tons per year, equivalent to a
consumption of 20,000 tons of acid grade fluorspar.
Fluorocarbons are analagous to hydrocarbons and have nearly
the same freezing and boiling points but much greater
densitiess They resist oxidation, ars ohemically stable,
and are uged in heat transfer and dielectric media, fire
extinguishers, high temperature lubricants, thermal and
chemically resistant plastics, dyes, phsrmaceuticals,
tanning, fluxes, fumigants, insecticides, solvents, fire-
proofing, etce Sulphur hexafluoride is used as a high
voltage insulator and in X-ray works Sodium fluoroacetate
is an effective rodenticides Boron-trifluoride is a catalyst
for certain organic reactions. Fluorine gas 1s produced

in fairly large quantities .as an intermediate product in
the synthesis of the above compoundse

CONSUMPTION IN AUSTRIALIA.

A canvass of producers and principal consumers
reveals an estimated conswaption of 1350 tons of fluorspar per
year during 1947 and 1948. Consumption by industries and grades
is as followsa=-

Industry. 1947. 1948.
tons. tons.,

Foundry & Steel . 470 490
Enamels 430 450
Glass 410 ' 350
Acid manufacture &c. 40 60
Totals 1,350 1,350
Grade. 19474 - 1948,
tons tons.

hecia ) 40 60
Ceramic 430 - 450
Metallurgical 880 840
Totaly 1,350 1,350

These figures indicate a slight rise in consumption
during 1948 for purposes other than glass manufacture, the demand
for this industry having shown a dovmward tendency during the
past three yearss All consumers oxpected a rising demand fowr
fluoripen in 1949, but the cosl strike in July and August will
have had an adverse effect on consumption and it is unlikely
to exceed the 1948 figuro.

.
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Unpredictable factors which may affect future consumption
are changes in industrial techniques and the use of substitutes for
fluorspar in some industries, but it is reasonable to asgsume an
Increased demand when the market for fluorine derivatives 1is
firmly enough established in Australia to warrant local manufacture.
Apart from these hypothetical considerations two major industries
which are users of fluorspar ars scheduled %o reach the productive
stage within the next five years, end thelr lknown requirements
may be taken into account in egstimating the future demand in
this couniry. Use of fluorspar for the produciion of stesl
for tinplate is expscted to be from 500-750 tons per year
(netallurgical grade), and for the production of aluminium from
1200 to 1500 tons per year {(acid grade). The following estimate
of consumption five years hence assumes (a) that consumption
by present users, other than acid manufacturers, may be 120%
of the 1948 fipgure; (b) that consumption for acid manufacture
&« may be 150% of the 1948 figure plus 1000 tons for aluminium
manufacture; (c¢) that 500 tons of metallurgical grade fluorspar
may be required for steel (tinplate) manufacture.

Acid manufacturs &c. 1100 tons.
Foundry & steel 1100 tons.
Enamels 550 tons
Glasgs v 450 tons

Total: 3200 ftons.

Consumption by grades, assuming that the glass industry contilnues
to use metallureical rather than ceramic grade, would then be:

Acid 1100 tons.
Ceramic 550 tens.

Metallurgical 1550 tons.
| 3200 tons.

With full capacity reached in tinplate and aluminium production,
end with inereased use of acid grade fluorspar for fluorine
derivatives conservatively estimated at 200% of the 1948 smount,
consumption could rise to:

Acid manufacturs &c. 1600 tons.
Foundry & Steel ‘ 1350 tons.
Enamels 550 tons

Glass : - B00O tons.

4000 tons.

Consumption by grades in this case would be:

Acid . 1600 tons
Ceramic ~ 550 tons
Metallurgical 1850 tons.

4000 tons
A possibility vhich would upset these estimates is that the
Aluminium Commission would import cryolite in prefsrence to
manufacturing it in Australia.

SUXPLY OF FLUORSFPAR.

Past Domestic Production.

The earliest recorded production of fluorspar in
Australia was in 1915 from the Woolgarlo Mine near Yass, N.S.W.,
the site of which has since been submerged by the waters of
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Burrinjuck Dan. Small production from the MHistake Mine at Emuford,
Queensland, in 1917 marked the start of fluorspar mining in that
State, and production from the Pine Mountain lode, Viectoria,
commenced in the following year. Hinor quantitiss of fluorspar
were mined at Plumbago Station, South Australia between 1932 and
1936.

Total production from 1915 to 1948 and for the past
three years is shown in the accompanying table, which is based on
published records of the State Mines Departmentss. Values of
production have been omitted, as no uniform basis of valuation
has been esteblished between States.

Fluorspar production by States - 1915-1948.

. i

o

Statee 1915~1945. 19046, 194%. 1948, Total
1915-19484

Tons Tong. Tons. Tons. Tonse.
Quesensland 25,149 861 873 355 27,238
NeSelia : 9, 932 - - - 9, 952
Victoria 2,753 321 327 156 3,657
South Australia 581 - ~ - 581
Totals 38, 415 1,182 1,200 511 41,308

Some fluorspar is mined from areas which are not
held under mining tenure, and the data in the table are not
‘necegssarily completes It is reasonably certain that the 1948
produc tion wag higher than is shown in the table, although 1t was
‘probably less than in 1946 and 1947, The recorded production
is shown in graphical form in f}gure 1.
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- The greatér part of the ore producsd in Australia
has been of metallurgical érade and it is improbable that more
than 90% of local requirements of all grades has been met from
domesticec sources in the past, even w ith the use of sub-standard
material for ceramic purposes. '

Domestic Sources.

. The only fluorspar lodes now being worked in Ausgtralia
are those in the Mungana~0b111agoe region in North Oueensland.
These have been dusgribed in detail by Ridgway (1945) and there
is nothing important to add to his description. In August, 1949
only 1l men were actively engaged in fluorspar mining - two at the
Victory Amalgemated workings on the Perseverance lode, 3 miles fronm
Fluorgpar siding; three at the Phar Lap workings; four at the
Muldiva, Midway, and Horseshoe workings on the Fluoric lods; and
two at the Mt. Rlchard workings about 16 miles from Hungana (not
mentioned by Ridgway). Climatic conditions 1limit workmng t ime %o
gbout 8 or 9 months of the year. With the exception of workings
on the Perseverance lode, mining operations consist of stoping
from the surface to a depth of from 20 to 40 feet and an average
width of about 2 feet. The depth at which stoping is dlSOOﬂtanvﬁ
is usually determined by deterioration of the grade of material,
although it is comnonly stated. that deeper wmining would be
unprofitable, regardless of grade, The Victory Amalgamated
workings differ frowm all others in being below water level,
and two pumps arc required to keep the water down. Access is by
a 40-ft, shaft with a drive to 30 feet cast at 18 feet. DBulk
grade of ore from various workings elong Muldive Creek =nd Ilt.
Richard is from 85” o 90& with some hand picked material exceeding
909, Hend picked ore from the Victory Amalgamated contains 91
to 92% CaFo.

Development of the lodes has not been systematic and
reserves of high grade fluorspar (85% or better) can only be
gucgsed ats Ridgway summed up the position thus:

"There seems no doubt that low prices rather than any
diminution in grade or size of ore~shoots were responsible
for cessation of mining at relatively shallow depths, :nd the
continuation for some distance below these depths without
any appreciable changse in size or quality is snticipated.

Poggibly upwards of 50,000 tons of marketable fluorspar
could be obtained by mining high~grade ores from Perseverance,
Phar Lap, Simpson's, Relief, Peter Pan, Condon-Ogilvie,

Victory, and Christm&s Gift, with the Perseverance 1ikely to

be the most importent supplier. Smaller tonnages would be
expected from McCord's, Stewart's, Shaw's, Condon's, !Mt. Sirius,
Sunget, Midwa ay and Maldiva.

In addition to these there are several lodes that could
not be inspected during the presgent fisld work which wmay
prove capable of future production. The finding of new lenses
of good quality fluorsper, and the exploitvation of lodes
outside a 30-mile radius from nearsst railhead - previous
economic limit for carting ore - can almost certainly be
counted on to add to production.

The above has dealt only with clean shoots of fluorspar
and does not take into account the low-grade or ‘bony" sections,
gonme of which were observed during the prcsent examination.
These, in my opinion, may prove on further investigation to
be a source of very large supplies, provided market condifions
were guch ag te warrant orpanised wmining operations accompanied
by flotation treatment, as practised in other countries.”




A relatively small lode of fluorspar at Pine Hountain,
Victoria, was worked until early in 1949, at which time it was
decided that labour dlfflculuies end other fuctors made operations
unprofitable eand the mine was closed. .

Lodes occur at Carboons, Broken Hill and the Gulf
(New Englamd district) in N4S.,Ws but no production has been
recorded since 1937. The lcde at the Gulf is stated to be high
grade, -but the district is inaccessible and transport costs have
made operations unprofitable.

Fluorspar occurs as a gangue mineral in the silver-lead
ore body at Broken Hill, but no commercial rscovery has been attempt-
ede Some experimental work by Zinc Corporation Ltds indicates that
& rougher concentrate containing 83% of fluorspar can be
obtained from the final residus of the lead-zinc concentrator, =nd
it has been estimated by the company's general manager that under
normal operating conditions about 4,000 tons of fluorspar per year
could be produced from this source. He consgidered it unlikely,
however, that any appreciable guantity of zcid grade fluorspar
could bs produced. A similar conclusion was reached by the
Mine Buperintendent of Broken Hill South Ltd. at which wmine the
tailings assay 1475 fluorspar.

The poasibilitv of obtaining fluorspar from the Broken
Hill tailingg cannot be overlooked or disregarded, as the low cosft
of recovering what is now a waste product might o:fset the
additional cost of beneficiating to acid grade.

Imports and overseas availability.

Imports of fluorspar were suspended from 1941 to
1945, and the undermentioned quantitics have been landed since
1ste. July, 19452 :

1945/1946 100 tons from the U.K.
1946/1947 40 om0 L
1948 40 i i i
1949 (to June) 37 ' % Germeny.

It may be assumed that these imports consisted of acid grade
fluorspar with perhaps a 11utle ceramic grade ( +95% Can).

The very substential rise in the world demznd for
fluorspar in recent years has emphasised the problem of supnly,
and the indications are that Australia will find it increasingly
difficult to obtain material from other countrics. The largest
fluorspar production is in the UaSeAy, but consumption in that
country :s approximately 125% of her domestic production and importa
have been ﬂeoessary, prlnclpally from Mexico, Spaein and Newfoundland.
Known reserves in the U«S4A. are sufficient for about 30 years
at the present rate of consumption. Canada produces only about
207 of her requirements, the balance being Imported from ¥ Yexico
and Mewfoundlend.

Production in the United Kinngm has Increased %o
170% of the pre-war flgure, but exports have almost ceased and acid
grade fluorspar had to be impor-ed from Spain during 1948. In
a recent report published by the Ministry of Fuel & Power it 1is
egtima sd that the U‘K. resources are sufTicient for not more than
20 —ears at presocnt rate of output, and the supply position is
gtaved to be seriocus. : '

Other producing countries which might have an export
gurplus are Mexico (which 1is closely tied to the American market),
Newfoundland (now part of Canada and having close links with the
%anadlan merket), PFrancs, Spain, Germany, and possibly Italy and

oret,
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PRICES & COSTS.

Prices of fluorspar in Ausbralia were increased in
July, 1949, and curren% rates are ag follows:~ '

- Buying - For ore containing 85% CalFo -~ £6.15.0 per ton, .
in bulk, fe«osr, Mungana (Q).
For ore containing 90% CaFg == £8 per ton, in
bulk, feoer. Mungana (Q).

In each case plus 2/6 per unit CaPFo sbove 85% or 90%.

Selling = 85§ CaFgp == £1349.0 delivered in Sydney.

90/ CaFg =~ £14,14,0 delivered in Sydney.

The following figures indicate the rising trond of fluorspar buying
prices since 1932: '
1926 - £1-16/- per ton (T 857 ore)
1932 - £1-16/- per ton (? 85% ore)
1925775 - £2 to £2-2-6 per ton; B85% ore.
1936/37 = £2-10/- per ton; 853 ore.
1938 -~ £2.12.6 to £2.15.6 per ton; 857 ore.
1939/40 ~ £3-10/- per ton: B85% ora.
0 1940/41 ~ £3~10/- to £3-15/- per ton; B85 ore.
23rd. June, 1942 - l4th. October, 1947 - £4-5/- per ton;
85% (Controlled) ,
1l4the October, 1947 - July 1949 - £5-~5/- per ton; 857 ore
(Controlled to 14th. Sept. 1948).

The trend of prices is graphically compared with the trend of
production in Fig. 1.

It was contended that fluorspar prices prior to
July 1949 were not in keeping with the costs of production, and
that men were leaving the industry for more remunerative
employment, with consequent loss in fluorspar productions. It
is true that men have left the industry for more secure and
remunerative employment elsewhere, but there is lit:ile to
suppeort the contention regarding the price~costs ratio if pre-war
fifurcs are used as a bagis of comparison., According to
estimates quoted by miners themselves, the cost of mining
fluorspar snd carting it to rail does not exceed £2 per ton -
in fact the average cost would be considerably below that figurae.
(Cartage rates are approximately 2/6 per ton mile), The margin
of profit on 85% ore was therefore not less than £3-5/- per ton
up to July, 1949, If pre-war (1938) costs wers only 30% of the
P resent costs the profit at that time would be about £2 per
ton or 25/- per ton less than in 1948, Actually, mining costs
in 1938 were nearer 70% of the 1948 figure, and the return to the
miner at that time would be about 24/~ pér ton or less than half
the amount he cleared before the most recent price rise. Having
regard to the general rise of about 50% in the wages level in the
period 1938-1948, the miners are at least no worse off than they
were in 1838, when fluorspar production was at a peak.

Thege figures mersly show that prescnt prices compare
favouranly with pre-war prices, but do not prove that the prices
at elther time were adequates Taking all aspcets into consideration -
costs of production, cost of living, world prices, stce. = the
current Auatralisn prices are reasonable. At present rates a
miner may clear at least £4-15/- per ton for 8505 ore, and he
would have no difficulty in meking enough in eight or nine months
to provide a gross income of £800 per annuma

Increase of prices as a stimulant to prodﬁction is ofﬂ
very doubtful valuc as far as fluorspar is concorned. Theoretically
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1t would induce men to return to fluorspar mining; actually
there are very few men in northern Queensland likely to be
attracted by .any increasc the industry could afford to offer.
The source of supply of fluorspar in Australia is remote from
the principal markets end the consumer has to pay heavy freight
charges which raisc the cost of the material to a comparatively
high levels Any undue increase in the cost of locally produced
ore may raise the price %o a level which would force consumers o
buy overseas. It is estimated that the differecnce between the
cost of lecal and imported fluorspar, 85% grade, deliveréd in
Sydney, 1s about £A4 per ton in favour of Australien ore, and
although this may appear to be a substantial margin it is not
morc than some firms might be prepared to pay to ensure continuity
and uniformity of supplies. ,
The following overseas prices are cuoted for
comparigon with Australian selling pricass
Englond - Derbyshire Grade A3 (85-85%) £8tg.6-8-3 (2AB-0-24)
per ton 0.7
Derbyshire Grade Al (88-903) & tg.7-15-0 (£A9-14-0)
per ton fe02rs .
Durhai Gradge 2 (83-857) Lsitg.6-0-9 (£A7-10-~11)
per ton £.0.7,

Germany =~ Acld Grade (98%) £A19-5-2 pcr ton f.04b.
Hemburg (1948).

UeSehe ~ Lcid Grade (977) €45 per shont ton (£A22=10/-
per long ton) f.o.r. Kentucky or Illinois mines.

70% grade 37 per short ton (£A18-10/- per long
ton) f£.0s7. mincs.

FUTURE SUPPLIES.

The point emerging from the preceding paragrop hs
is that on present indications, the production of higher grades of
fluorspar in Australia is unlikely to keep pace with requirenents.
Domestic supplies of metallurgical srade ore appear to be adequate,
but the use of sub-standard ceramic and acid gredes cannot
continue when the demand is treblecd within the next five years,
~nd consideration must be given to the moans by which the gap
between production and consumption may be bridged. DTither we must
rely on overscas sources Ffor future supplies of higher gradcs,
or & complete revision of production and trectment methods in
Australia st be made.

As noted earlier, the difficulty of obtaining overscas
gupplies cannot be overlooked, and it won'd be unwise for

copsumers to adopt a long-term policy of reliance on imporis,
particularly where strategic requirecments arc concerned. The

next year or two may be regarded as transitional between the
present period of low consumption of ccramic and acld grades cnd
the more stable period of much greatcer consuaption; imports
which may be necessary during this stage should be regarded
as & teuporary expedient only. Tvery effort should thercfore
be made by the industry to ensure that the increase in
consumption is met from local scurccs of supply, ¢nd detailed
consideration should be given to ths possibility of a rcvision of
production and trocatment methods in this country.

It is clear that no acid or‘%cramic grade Iluorspar
can be :ined, as such, rom any known deposit in Australia, mmd
any ores produced in this couniry must be beneficlatcd to raise
the grade to comucrcial cpecifications. In the past this
treatment has been confined to hand picking and rough tabling,
neither of which has been successful in producing the quantities

%
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or grades requireds With thce cortain prospect of a groatly
increassd demand, more slaborate and efficient trcatment methods
‘must be introduced if this demand is to be met from domestic
gources.,

An analogous position occurred in Great Britain just
before the outbrecak of the second World War, end it is rclevant
to quote from & paper (Pearson, 1946) in which the propoaals
made at the time are described. The author stated inter alia:

"Shortly before the outbreak of war the Geological Survey
had initlated an investigation into fluorspar occurrences in
Durham and East Cumberlands A report covering this investigation
was submitted to the Non-ferrous Metallic Ores Coumittoec
garly in 1941 and a few months later it became evident that
if a serious shortage of fluorspar in this country was to be
avoided measures would have to be taken %o orgenize
production and distribution. The MNon-ferrous ilincral
Dovelopment Control, in collaboration with the CGeological
Survey, thereforc authorized a detailed investigation into
.the various sourccs of supply with a view to determining
reserves and increasing output.

_ The joint survey emphasizcd the unccortain, wasteful,
and sometimes uncconomic naturc of many of the operations
conducted for the production of fluorspar in this country.
It was further desmonstrated that unless active steps wore
taken in the development of c¢xisting, and the initiation of
new projects, demand would very soon cxceed the available

7
supplye

He pointed out that about 60% of the fluorspar produccd in England
was from tho retrcatment of basge-metzl mine duups, and that the
dominance of fines in the material being trcatcd reduced the
roecoveries by gravity separation alone, The conclusion wasg rcached
that only a combination of gravity and flotation, or of flotation
alone would permit of reasonable rccoverics being obtained over all
size ranges in which the fluorspar ¢ - rred in these dumps.

Regarding the sizc of the mill which it was proposecd
%o crcct, Poarson stated =~

"In 1943 a deficiency of 5,000 to 6,000 tons of high-grade
spar for acid makers, light alloy, and ceramic work wasg
-anticipated by the Fluorspar Control and to mcet this demand
it was decided to erect a new mill,

As a mill bascd on such a limited tonnage was considcred
to be an uncconomic unit it was decided to instal a plant of
largor capacity with a section capablc of producing the high-
gradc product required, whilst the main production could be
markctcd as a good quality metallurgical spar, for which thoere
was also an incrcasing demand.”

Features of thc proposcd mill were to be ag follows:-

Capacity: 100 tons pcr day (24 hours) throughput.
Outputs 25-30 tons acid grade and I0-35. tons metallurgleal
grade fluorspar per 24 hours.
Capital Cost; £56,300 cxclusive of agglomcrating unite.
Milling cost: Not to exceod 35/- per ton of finishcd product
(plus 7/6 per ton for agglomeration where
neecessary) e
Trcatment: Jaw crusher, drum washer, screcen; £ to jigs
for separation of lead and (metallurgical)
fluorspar; =& to ball mill, classifier, 5
Denver cells for lead flotation and 10 Denver cclls
for fluorspar flotation, filters.
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The mill was never erccted, the reasons given by
Pearson being "Owing to the efforts of the produccrs, particularly
in Derbyshirc, the threaatened deficicnecy in supnlics of both
metallurgical and acid-grade spar has becen avertcd and priority
for congtruction of the now wmill was considered unjustified in
the face of urgent demands on labour and »lant for more presaing
war needs". ‘

A lecss elaborate and smaller mill would suit the
Australian scale of operations, but the J‘oregoing details suggest
that the capital cost of any plant is likely to be high in relation
to turnover. Plante (1947) and others have shown that an acid
grade concentrate can be obtained by flotation from TPinc ‘lountain
end Chillagoe ores, but the metallurgical problem needs
further attention before costs of a mill could be estimated.

The heavy media process is popular in the UsS.As for fluorapar
sceparation, and the possibility of its use in Australia must

be inveastigatoed. Other aspscts which also have to be considered
are (a) the location of the mill with respect to ths supply of

raw material; (b) the minimum capacity for cconomic operation

and the disposal of fluorspar produced in excess of Australian
requirements; (¢) the cost of the finished product in relation

to the cost of similar material from alternctive (overseas) sourccs
of supply.

Reserves of fluorspar in the North Queecnsland lodes
would have to be more accurately.detormined before the cstablishment
of a mill in that arcea could be considcred., If Ridgway's estimate
was corrcect, a mill with a throughput of 5,000 tons poer year
would exhaust the rescrves in 10-15 years, which :1zey be regarded
ag too short an cconomic life at one sitce Even if tho
reserves are much crcater and would ensure continuity of suprlics
for a longer period, the high freight and other charges in a
romote locality might make operations uncconomice. The alternativce
to North Guoensland (from which metallurgical spar could still be
obtained) is Broken H1ill, where continuity of supplies wovld be
agsured and wherc opecrating costs and capital cxpenditure may be
lower because the tailings would bo alrcady uniformly ground baofore
entering the mill.

The minimum economic capacity of a plant in Australia
18 ecstimeted by Frank Hambridge Pty. Ltd. o be not less than
4,000 tons throughput per year., If this is based on 70% fluorspar
the annual output would exceed 2,500 tons of -acid grade, which
i1s more than the estimatecd demand in this country. There should
be no difficulty, however, in finding an cxport market for tho
surplus, oven if it is much higher than ia estimated.

" In determing whether tho cost of the finished
product is within rcason, th¢ ruling priccs in fustralia do not
provide a criterion since no comparable grade of matcrial is being
produceds The only critcrion is the cost of importcd acid gradc
fluorspar, which i1s landed at present at about £LAZ8 por ton ex
Germanys If a local mill product can be delivercd fto thc consumer
at less than this omount the Australian market will be sceoured.
The export market, howcver, depcnds to somc cxtent on ability to
sell the fluorspar in competition with other exporting countries,
end for this rcason thc cost would have to be at 2 levcl which
would allow galeg at not more than about ©AZ0 pcr ton Le0ebs
port of shipment.

Whilst only two moeans of mccting the cxpocted
defieit of high grade fluorspar havo becn considercd, there ig a
third which cannot beo cntircly disregarded, Approximately 17,000
tons of fluorine pecr yocar are imported into Australia cs a constitucnt
of rock phosphatce. In the mehafacturc of superphosphate, some of
this fluorine may beo recovered by absorption of fluc gases In watcer
to give fluosilicic acid, o process which was actually being
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carried out for a period during the war., Fluosilicic acid may
be used as a raw material for the synthesis of cryolite, but it
has disadvantages which rule it out of consideration while hydro=-
fluoric acid is avallable. The principal disadvantage in

" Australia, which uses importod rock phosphate with a very low
gilica content, is that silica must be added to induce formation
of a silica-fluorine compound, and then removed from the
fluosilicic acid before it can be used for cryolite manufacture,
For this and other reasons, the possgibility of relicving the
fluorspar shortage by using fluorine from rock phosphate seems
remotc and unatbractive.

i
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