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AUSTRALIAI BAUXITE RESOURCES

SECOND_RERORT

THTRODUCTION

;

Bauxite is named after the village of Baux in Southern

France, where it was first investigateds For many years it was

- thought to be a mineral with a fixed chemical ¢omposition but it is
best described as a rock of colloidal origin consisting mainly of
either gibbsite; the trihydrate of aluminium (A1§O~5H?O)-or the )
monohydrate, diaspore (AloOz HoO) or a mixture of thefe. ~_The ratio

- of water iHnO) to alumina”(AlgOz) in gibbsite is 1:1489 and in

diaspore ':5.67, so tha% 1t is usually possible to say by examination
of the analysis of a bauxite to which type it belongs.

The alumina content of gibbeite is soluble in caustic
soda and the production of a chemically pure alumina therefrom is a
simpler process than producing a pure alumina by the acid attack to
vhich diaspore must be subjecteds Hence the consumption of bauxites
containing givbbsite much exceeds that of bauxites contalning diaspores

Most bauxites are earthy looking and are from cream to
\ red in colour, but they vary greatly in appearance, Being more like
a rock than the ore of a metal, bauxite deposits have received very
little attention from the old style prospector.

It is technically possible to produce aluminium from
many aluminous rocks and minerals. The following is a list of .
minerals from which aluminium is being made or from which it has been
- shown that 1t can be made. The name of the country in which it is
used follows the mineral name in brackets:— !

Alunite (United states and Japan), Clay (Germany and
Japan), Leucite (Italy), Andalusite (Sweden), Labradorite (Norway).
Alunite and leucite are also ores of potassium,. There are special
reasons in all these countries why minerals other than bauxite have
. been resorted toe Aluminium is now such a key mineral that all
countries have striven to develop the€ir own raw materials almost
without regard to coste Where bauxite 1s availlable, however, it
remains unchallenged as the principal ore of aluminiums

o

In analysing bauxite it is usual to determine the
following oxidesi~

Alumina, oxide of aluminium (Alg0z) usually expressed
as total, available (acid soluble) or free (soda-soluble)s  The
great majority of free aluminas quoted herein refer to extraction by
a hot 10% solution of caustic sodas

Ferric ouide or red oxide of iron (FegOg)
Titanium oxide (Tig0) .
Silica (8102). In the great majority of Australian
bauxites silica is present predominantly in the uncombined state,
often as quartz (l.e. broadly speaking as sand grains). llore rarely
¥t is present as one of the clay minerals (silicates) such as Kaolinite,
' “Jater (HoO)sa  There is always some "free" moisture
present but in air dried samples the percentage of HoO given is
predominantly that combined with other oxides (chiefly A1205)5 In
. some cases a figure is Jlven as "loss on ignition" which may usually
be taken to represent combined water, since alkalis and other oxides
which might be driven off on heating apre known to be virtually absent.

During its investigation the Committee attempted to get
the State Government Analysts to adopt a standard procedure in
analysis, so that results obtained in various laboratories would be
on a strictly comparavle basis. This agreement unfortunately was
not reached. but it ig believed that the different methods of analysis
used, give Tairly comparaple resultse
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GEZNLRAL DISTRIBUTIQN, I AUSTRALIAS

The general distribution of the known bauxite deposits of
australia is showvn in Figure "AY. It wvill be seen that bauxite
deposits are known to occur in all States except South Australia and
the HWorthern Territorye.

The following statement is mnot merely a compdidation based
on information supplied by the Statese. some- members of the Committee:
nave visited all States and llessrs. Martin, Newman and Raggatt have
examined all the important deposits. In addition ir. ilartin has
been associated with the prospecting of many of the deposits, through
Sulphates Pty. Ltd, Dre Ragpatt worked in associlation with the
Broken Hill Pty. Company in surveying many of the deposits in New
South Wales. -

Information supplied by the State ilines Departments and
Broken Hill Pty. Company and Sulphates Pty. Ltd. is gratefully
acknowvledged. Thanks are also due to Zinc Corporation for making
available the services of lMr. A, N. Dsdaile, who made analyses of a
large number of bauxites, chiefly from lNev South Tales..

Particulars regarding the deposits in each State are
summarised hereunder:-—

The only deposits which have been prospected to any extent
are those of the Tamborine Plateau, 6 miles from Tamborine Nallway
Station which is 3% miles southerly from Brisbane,. (See Fig.."A"
and 1). = These deposits have been opened up in Ceissmann's quarry
(from)which several thousand tons of ore have been removed for surfacing
roads).

The tonnage probably available adjacent to Geissmann's
quarry is about 200,000 tons,. The average analysis of a twelve foot
face in this cuarry ls:-

Avallable,.
AlgOg FGZOS Tj.02 SiOz : HgO
42% 26% 4% l% 27%

‘ ilany samples from other localities hereabouts have given
comparable results and selected samples have given up to 55% Alg0g

and down to 0.3% 5100,

There may be considerably larger reserves than 200,000 tons
available in the area surrounding Geissmann's quarry, but the sub-
division of the locality into numerous small tovmship allotments
hampers prospectinges '

A considerable amount of prospecting has been done in other
areas of the Tamborine Plateau by Sulphates Pty., Ltde, with generally
disappointing results,

Bauxite is also reported from the Cairns hinterland.

It may be pointed out that many of tue world's developed
resources of bauxite occur within the monsoon belt and it is likely
therefore that deposits of high grade bauxite will be found in North
Queenslanda,

eV SOUTH VALELS

There is considerable information available concerning the
bauxite resources of New South Jales, due chiefly to recent activity
by Sulphates Pty. Ltd., Broken Hill Pty. Ltd., and to co-operation of
these companies with the New South vales and Commonwvealth Governments.
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The principal deposits occur in two groups (1)_Emmaville?
Inverell, (2) Bundanoon—ilarulan-Crookwell., Bauxite has also been
found near Trundle, These localities are shown on Fige "AY and le

SMMAVILIE=-TINVERELL DISTRICT. (see Fige 2)a

In the Emmaville district, as in the Bundanoon-iarular-
Crookwell area, the bauxites farm mesa-like deposits and are easily
mapped and prospected, but near Inverell there is usually some
difficulty in defining the depositse. It is especially difficult %o
draw the line in the field between '"primary" bauxites and redistributed
ones, but the latter are invariably found to be high in silica.

There is clear evidence in these districts that the
bauxites have been formed by alteration of basalts (and pogsibly tuffs
and breccias). Ilany of the deposits represent the lateritised
capping of the tin-bearing leads which are such a well known feature
of the area, Deposits 1 to 5 represent one such series and deposits

9 to 12, another,

All the more important bauxite deposits of the Eﬁ@aville~
Inverell district are free from overburden and readily accessible
from existing means of transportation.

* e
(1) Portions 34, 36, 37, 32, 31, 29 and 30 Parish of
Lorne and Portions 10 and 11 Parish of Lockerby, County of Arravatta,
28 miles by road, W.N.W& from Inverell and 45 miles by road from
Deepwater, the n€arest railway station,

Prosecting operations by the Broken Hill Pty. Company
have proved a total tonnage of 1,700,000 tons of bauxite, much of which
is of good cqualitys

The following table shows the tonnages and chemical

composition of higher grade ore available in individual sections of
the deposits arranged in order from North to South:-—

ANALYSIS

Average Alg0s A
Thickness 8109 Feg0x (available)
as 700,000 tons 22 Tte 3425 26430 41440
b. 350,000 " 26 £t 2420 28486 59.20
ce 160,000 " See note
d. 100,000 " 16 ft,. 5406 55441 42496

1,310,000 tons
Tonnage estimates have been checked by nLiessrs. Raggatt and
Booker. Analyses were made by the Company.

Note:~ Section ¢ is joined to Section d. and is separated
by three chains from b, 4 shaft has been sunk on it but results are
not yet to hand. Its quality is likely to be at least as good as
that. of d.

(gj Portions 2, 5, 6 and 11 Parish of Astley, County of .
Arrawatta, 12 miles by road westerly from Zimaville and 28 miles from
Deepwater railvay statione

Some sections of this group of deposits have been
prospected by the Broken Hill Pty. Co. and the remainder by Sulphates
Ptys Ltd. A total tonnage in excess of 2,000,000 has been proved by
shaft sinking operations. ’
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4 The following statement sumnarises the infermation avail-—:
able concerning this fgroup of deposits:-

¢

~ons Thickness ANALYSIS
! ‘ in Feet 810, Fey05 A1,03
(available)
A 8 [ i
' //Ea) inépigiiingego&lgs 300, 000 - No shafts or samples.
. . .
/ P t1 < 13 ]-QEO
jr¥3b> Sec%ﬁgig? Fe 1,000, 000 18 1e30 30440 34.357
AN A .
! '3\ 13 rt. 11 ‘(10!‘:'_“]. B
tﬁfg v Sec%ioi?? 0;:%#“ 300, 000 35 740 3546 29.2
& ) .
AN (@) MeL.d 4,00, 000 19 2416 27.60  39.60
@%a (e) Porvign 2. 120, 000 3l 1476 264 2L L3.15
(f) Portipon 1. ~I§F, 060 19 e 10 31410 39,43

Total

e s

1,678,000

excluding (¢)

Tonnage estimates have been checked by llessrs. Raggatt and

Booker. Analyses were made by the Company.
(3) Large deposits occur in and adjacent to Portions 512 and
516, Parish of Scone and Portion 39 Parish of Strathbogie, County of

Gough, about three miles south-west of the village of ummav1lle, which
is 16 miles westerly from Deepwater Railway Station. Final results
~f prospecting are not yet available, but it is apparent that there

is a considerable tonnage (exceeding 74000 OOO) of ore proved here

with the followving range in composition:—
& L /wﬁxhﬂW£Lff”;%E >

Section a. These deposits have been prospected bj‘?ﬁ?‘
Broken Hill Pty. Ltde and occur on Portions 38, 512 and 516, Parishes
of Strathbogie and Scone. ire F.'l. Booker estimates the reserves at
approximately li; 000,000 tons, of the following grade:-

O O

310 Tavailable" Fes0
2
A1 50 273
2Y3
5003 3540 - 29«14l

Section Do Wiestern deposit on Portions 29, 51@, 699 and
700, Parish »f 3trathbogie. Prospected by the Department of Mines,
New South Vales, from funau orovided by the Commonwealth. Four shafts
sunk and two old shafts sampled., At the present time the deposit is
not held under mining title. lire F.u. Booker estim tes that there are
5,000.000 tons avallable in this section, of the following grade:-
~ Tt G BeC

:i
@
:
>

‘s (TEe ] : 4
A 699 T60 ¢ PO —r
640 3549 2645 & 77,7 703

450,000 Aoy Ml%f
g

Rather scattered deposits of low grade.

. (L) @ Immaville Common.
feserves about 350,000 tons.

(6)(39 Nullamanna. Geveral scattered deposits of variable grade
ore, - ResServes about 500,000 tons.

Reserves about 300,000 tons.

) @E)Graveyard Creeks Low grade.

(7) The Nine Liile, nine miles from Inverell on the road to
Varialdsa
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£ shaft was sunk on this deposit by the Broken Hill Pty
Coe which proved a thickness of 10 feet 6 inches with the following

composition:-
» Available '
5' in quarry 5¢ 96 39,47 26095
5'6" at top of ‘
shaft in floqr 15486 33436 27141

of quarry.

The deposit is fairly large and there may be higher grade
material in the untested portions.

(8)@) the ¥our Mile, four miles west of Inverell on the road to
“Warialda, Portion 358, Parish Byron, County Arrawatta.

Sampling indicates a minimum thickness of 35'feet with the
following composition:-

Si02 Pree A1205
Top 15 ft. 15,00 2540
Bottom 20 ft. 6030 370&

Mr. F.Wi Booker ®f the Geological survey of New South ales
estimates that there are 285,000 tons of the higher grade bauxite in

this deposit,  glelualt. Atdermen  efodb— 49 jvo Ao e
lﬁ&fui(

Nodules of decomposed basalt up to 8 inches diameter occur
sporadically throughout the deposit, constituting perhaps 10% of its
bulk. Microscopic examination of these by H.F. Whitworth shows that
the felspar crystals have been entirely replaced by gibbsitee.

Analysis shows the following composition:-

510, AjZQB FeZO5 Ti02 Loss on ignition
240 5045 1640 241 S 29.1
When this sample was collected it was considered to be
worthless, and it is therefore possible that similar high grade

material has been overlooked elsewhere,.

. (9)Bundarra Road, 10 miles southerly from Inverell Railway
Station. ‘

The deposits are situated along and adjacent to the
Inverell-Bundarra Road, north and north-east of the road junction
forming part of the boundary of Portion L06, Parish of Clive, County
of Gsugh.

A large tonnage of ore is available, but most of it is low
grade containing under 25% of caustic soda-soluble alumina. The
highest soda-soluble alumina percentage noted in an extensive series
of samples is 33.5%.

(10Topper’s Mountain lead, L miles N.L. of’ the village of
Tingha and 23 miles by road 8.Bh. of Inverell Railway Station.

The highest grade deposits are in Portions 229 and 419,
Portions 173 and L3l. Parish of Herbert, County of Gough.

In these portions shafts sunk by the Broken Hill Pty. Coe.
have revealed about 500,000 tons of ore with the following average
composition:-

Available
8102 A1203 FGQOB

e 37% 39437% 300 26%
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There is also a very large tonnage of ore contalning about
20% soda~soluble alumina, but high in silica. Much of this silica
is present in the form of sand grains, ' :

(11) @&%n.miles from Inverell on south side of the Tingha Road.

Mre F.'/{ Booker estimates the available tonnage as
14-250,000 containing:-

S Free : '
Lis 9% 35.6% 20e 1% 2e3%

The following notes (Deposits 12, 13 and 14) are also
based on a progress report by kr. F.W. Booker :-

(12)@98tan@ifer.

Section a. P.M.L.B5;iParish Swinton, CceHardinge. -

: s~ .
gg?ggge ?fg/% Frgg.é;gzO3 g;?g% (Figures incomplete)
Section D. West of Portions 19 & 51, Ph.Swinton,
Co.Hardinge. . ) c .
. Tonnage  Si0, Free 41,05 Fe,0s
260, 000 669%  3649% 254 2%

(13)(@Pindari. 22 miles from Ipverell on the Emmaville Road.

Tcennage 510, Free A150% Total A1203 Fep0s TiOp, Loss on
. A Ignition
500,000  2.6%  L5.4% - 1174 5%. 1849% 3¢9% 264 9%

appProx.
Grab samples, no shafts, deposit not surveyed.

(1b, Wellingrove., 18 miles west of Glen Innes.

No shafts. Tonnage unknown; not yet surveyed. Analyses
of grab samples as follows:-

510, Free A1203 Fe203 Ti0, Loss on Ignition

(a) 341% 284 3% 26.6%_ 34 7% 2l1e 8%
(b) 1o 7% L3, 75 20e 7% e 15 2842%

BUNDANOON-MARULAN~CROOKWELL.

The deposits in this area fall into three groups;
Bundanoon-{iingello; Marulan-Bungonia, and Creokwell.

Shaf't sinking through the bauxite deposits in this area has
shown clearly that at least the more important of them have been
Tormed by the lateritisation of basalt in place. All the deposits
form mesa-like outerops free from overburden and are easily accessible.

The known deposits in the Crookwell district are small,
aggregating less than 30,000 tens, generally of about the same grade
as the Bundanoon-Wingello group.

4 A considerable amount of prospecting has been done in the —
Marulan-Bungonia locality where there is a nwiber of deposits, One
of the deposits (known as Jacqua) situated 2 41/4 miles south of
Dungonia near Yarralaw Creek (sece Figs3) contains about 1,000, 000
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tons of bauxite, but the bulk of it contains about 20% silica.
Since these deposits are less accessible than the higher grade
Bundanoon-Wingello deposits it is considered unnecessary to give
further details concerning them. -

o
.-

The Bundanoon~Wingello group being the nearest to industrial
centres, easily accessible and cheaply worked, have been extensively
prospected by shaft sinking. °~ Detailed surveys were made of the
principal deposits in 1940 by H.G.Raggatt, (see Figel). The Bungonia-
Marulan and Crookwell deposits were later examined by Mre.Mulhollanda
The foregoing notes on those areas are based on his reports.

The following table swmmarises the information available
concerning the Bundanoon-Wingello group:-

AVERAGE ANALYSIS

Total Avail. Free _
Noeof Reserves 810y FeO FepOz Al1o03 A1503 A1903 TiOp PoOs Loss on

Deposit Tons Ignitione
(Figolt)
Te 55500 Not sampled.
2. 1,625,000 5637 0.97 31012 39.28 35.76% 5¢17 104 18458
3 50,000) 3,87 3,042 314014
Lo llngQo} L1617l 35.88 36,84 Y35 Timg v 116 18473
56 270,000)  1o03 1,60 37439 36,72% 31459 114 98x% 15488x
6. 1,500,000 6,37 1.66x32e37 3U40994735:34 ) 35.43¢ Lo 864 2138
7 Very small. Not sampled.,
Ba 175, 000 752 304,21 55,18[
9s 10,000 5,47 3o 6L 3L 00\
10, 6,000  7.36 32,6l 32,19%

11 Very small; too low grade to warrant consideration.

Total 3,809,500

4 Excluding surface sample. X Three samples only.
+ Four samples only. . & Vlestern end only, see following note:-

£a Note:~ quyiew of results of recent prospecting on the
western end of Deposit L by Sulphates Pty. .Ltd., special mention 1is
made of 1it. The deposit has been closely sampled by shafts, 21 of
wvhich have been sunk in‘an area of about 2 acres. This work has not
only shown the deposit to be very much thicker than suggested by a
study of the surface geology, but has proved a noteworthy tonnage of
high grade ore below the ferruginous capping.. This work makes
possible the following addition to reserves for this depositi-

214,000  L.5%  53.9%  5eTh
7%,000 6. 5% 43.2% 12¢6@;
500, 000 L{-. 5/0 Bj -5/0 28 8‘70 - -
T lnele () 2,
Dpposit L pas been worked bylSulphates Ptye.Ltds sfor chemical
?ﬁnufacture and Deposits £ and 6 by Broken Hill Pty. for blast furnace
lux. ‘ !

o The total reserves of bauxite proved in the Bundanoon-
y Wingello areas are therefore in excess of l,400,000 tons.

TRUNDLE .

B The following statements are taken from a recent report by
.M.I’o CaStho I\/Iulholland:’“

The principal occurrences of bauxite so far examined are



-8 -

situated at a locality known as the Four Corners near the inter=—
section of the Peak Hill-Trundle and Trundle-Nwmlla Roads, about
10 to 12 miles north-east of Trundle, in the Parishes of Salisbury
and Coradgery West, County Kennedy and Parish of Plevna, County of
Cunninghaime

The deposits mapped (9 in number) occur within an area of
about 12 sge. miles, and are believed to have been formed by the
alteration in place of Mesozoic tuffse .

Two types of lateritic material occur in the district, vize
(a) Pisolitic laterite consisting of small ferruginous concretions
with an aluminous matrix, and (b) Concretionary laterite or bauxite
consisting of nodules of aluminous material either loosely cemented
together or lying loose in thin beds with the interstices around the
concretions Tilled with red loamn.

The pisolitic material in the deposits is- invariably low

grade but the concretionary (nodular) bauxite contains some high
grade material as indicated in the following table:=—

Deposit Tonnage 810y AlgOz  Alg0s  PegOs- TiO0s  TLoss on

Noe (Free) (Total) Ignition
1o 2,000 5414 5145 5540 947 Oe54 25438
20 4,000 5435 43,9 50.0 11,00 1.05 ?
5e 3,000 $£.86 40,2 43,00 1946 1,00 29403
6o 5,000  7.49 40,2 47¢44 17,31 1,00 ?

7. 1,000 5422 45,9 49445 14485 1,95 ?
9. 25,000 8 7+85 39,7 45448 18453 1,50 ?

£ Insufficient prospecting to give reasonable estimate of
value of this deposite.

Some of the picked large concretions contain up to 57%
free Alo03e

Other deposits similar to those examined by Mre. ifulholland
have recently been discovered in adjoining areas.,

VICTORIA

All the known deposits of bauxite occur in the County of .
Buln Buln in the Gippsland district of Victoria. The principal
deposits are situated in the Boolarra-Thorpdale district to the south—
west of Morwell. All these are within six miles of the railvay
(See Fige 5)0

Other deposits occur at (i) Burgess Creek, Parish of
Callignee, (ii) Parish of Devon, 74 miles north of Gelliondale,
(1ii) near Gelliondale railway statione The three localities last
mentioned lie approximately along a meridian in the order listed
from north to south 14 miles east of Maryvale which is shown on
I“ig‘. 5. :

The Victorian deposits are similar in type being apparently
derived from the alteration of volcanic tuffs and breccias of the
older volcanic seriese. Unlike the New South Wales deposits they
all have some overburden composed of sands and clayss Considerable
faulting and slumping has occurreds, All these factors make
prospecting difficult and shaft sinking is necessary to cenable even
approximate estimations of reserves to be made,
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The following numbers refer to Fig. 56
(1) Rodda'sy three miles §,Wy of Thorpdales

This bauxite is high in silica and is used chiefly by
Ordish Firebrick Pty. Ltde. in the manufacture of aluminous firebricke

(2) Nahoo, three miles S.E. of Thorpdale.

The bauxite bed is about 7 feet thick and is overlain by
an overburden of sand and clay upwards of 15 feet thicke Proved
and probable reserves are each about 20,000 tons,

Ore, as mined, from this deposit has the following
composition:-

15.0% 526 0% 30 5% 44 0% 2640%
It is used by Sulphates Pty. Ltde. for chemical manufacture.

(8) This deposit, 1 3/4 miles westerly from Boolarra has
been worked by Sulphates Pty. Ltd., for several years,

The deposit is divided into two sections by a creeks The
average thickness of bauxite in one section is 8 feet with an over—
burden of sand about 7 feet thick, In the other section the bauxite
has an average thickness of 10 feet with overburden up to 35 feet,
but generally about 16 feet thicke

Mrs Wo Ho Curteis of Sulphates Pty. Ltde estimates the
tonnage proved by open cut and shaft sinking at about 140,000 tons
with a possible reserve of about the same amount., Messrse Newman and
Raggatt consider these estimates are conservative.

The ore has the following compositioq:—.
540% 5350% 66 5% 4,5% 31e0%
(4) Half a mile westerly from Boolarra.

This deposit has been worked in a small way for some years,
but there are not enough exposures to enable reserves to be estimated.

(5) Four miles south~east of Boolarra (usually Enown as
Greenwood’'s or Fisher end Lambts),

This deposit has been exposed by open cut and trenchinge
The principal face shows a 12 foot face of bauxite with the base not
reached, overlain by 24 feet of sands and grits with some clay bands
up to two feet thick, ilere and there in the bauxite are boulders
which appear to represent clayey weéathered basalte :

Although proved reserves do not exceed 10,000 tons the
impression obtained from field observations by both lMessrs. Newman and
Raggatt is that considerable resesrves are. likely to be available,.

A sample taken down a 10 foot face by H. G. Raggatt was
enalysed by A. N, Esdaile with the following result:—

83.0g Free Total Feg03 Ti0, Ignition loss
Alg0,  Adg0Og |
5.6%  B53.8% 55,19 5 o 3% 4.6% 29 ¢ 2%

Qther deposicsae South and south-~east of Boolarra in the
Parish of Mirboo and north-east of Mirboo North in Parish Allambee
Fast.




Reconnaissance examination of these deposits and
preliminary sampling suggest that they are very similar to the
developed deposits but insufficient woprk has been done to allow of
estimation of reservess - Co ) '
These pemarks apply also to the deposits situated at
Burgess Creek, Gelliondale and in the Parish of Devone

SMANTA

Bauxite deposits have only been discovered in Tasmania
recently (late 1941) and much work remains to be done before it will
be knovm what this State's resources are,

The only deposits known so far aye those near the village
of Ouse (See Fig. 6). ‘

The Ouse deposits occur in two groups (a) about two miles
No,N.W., (b) about one mile east and south=east of the village of Ouse,

The total reserves have been estimated on an arbitrary
basis at 2,000,000 tons, half of which are considered to be in group
(a)a  The results obtalned by shaft sinking (which is still in
progress) suggest that the estimate for group (a) is likely to be
realised, : :

The results of sampling of the three shafts so far
completed on this group indicate uniformity in compositiong The
average of seven samples each representing a five foot section of the
faces exposed in the shafts, is:~

I'ree
4412% 43446%

Note: Complete analyses not availables

: The above statements are based on progress reports by the
Director of Mines, who is supervising the prospecting work being done
by the State of Tasmaniae T e s

The largest deposit referred to above is easily accessible

and free from overburden other than small variable amounts of
lateritic soile ‘

WESTERN AUSTRALTA

Large areas of the Darling Range within 30 miles of Perth
are capped with lateritic bauxite. The deposits are easily accessible
by railway or road and could be worked by open cute Large tonnages
are in fact so mined for surfacing of roads and paths and for garden
edgings, \ . . i

It is evident that there are very large reserves of
gibbsitic bauxite available, containing upvards of 10% of silicas
However, chemical analysis and examination of hand specimens indicates
that in nearly all the deposits this silica is present mainly as
quartze If this quartz could be removed cheaply, a relatively high-
grade bauxite would be available, as referencé to the following
analyses will show:-
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T8b,»110. 6534/40 452/38
Locality Toodyay sawyers-.
) % Valley
. % .
AlgCz NaOH soluble 43,48 44447
Alo0z acid soluble 46,01 45478
Feolz acid soluble 10.14 8406
510o free (quartz) 10,39 16465
S10o combined 2.70 2446
150 above 100° 25412
HoO at 100° 75
7106 acid soluble 2446 $91

Yot

There are many shallow sections of deposits provided by
road and rail cuttings and by pits.excavated for wvinning road
gravels, but there has been no systenatlc prospecting by shaft
sinking, Until this has been done it will not be known whether
the bedrock contour is approximately parallel to the present surface
or whether it is relatively flat, giving in some places considerable
thicknesses of bau-ite. It is possible that shaft sinking mlght
reveal zcnes of bauxite, free from quartz.

It is possible, too, that quartz~free bauxites may be
present overlying a sultable bedrock and that higher grade material
may e found at the head of, and adjacent to, modern drainages.

The production of a high grade bauxite from the Darling
Range areas therefore depends upons—

(i) A cheap process of beneficiation of high free-
gilica bauxites,

(ii) The chance that in a thick section high-grade zones
may existo

{iii) The chance that high-grade bauxites may be found
overlying a quartz—free bedrock.

The Committee has made recommendations with regard to the
foregoing but it is not known whether these have been carried oute.

CONSTITUTION OF AUSTRALIAN ORES

It will be seen by reference to the bauxite analyses given
in the preceding pages that the percentage of "free" alumina (soda-
soluble) and "available" olumina (acid-soluble) in bauxites of
adjacent deposits and of obviously similar composition are much the
some and that the amount of total alumina present in these ores is
not more than a few per cent higher than alumina extracted by acid or
alkalis. Further, in meny instances the ratio of AlsOz to loss on
ignition ’HgO) in the ores approximates to the ratio of these
constlituents in pure gibbsite, despite the high Feg0 content, In
pure gibhsite the ratic is 1:1.8%9a The average ratio in 40 analyses
from eroswf 4 {Bundanoon~ Vlrgello) is 1:1L.77, and from deposits iS
and (5) of the Boolarra-~Thorpdale dlstrlct it is 1:1.71 and 1:1,8
2espectivelys

These facts show that the alumina 1s present predominantly
as gibbsite (Alg0z3Ho0)s This deduction has been verified by
Mre Ho Fs WhltWOPth who has identified gibbsite in thin sections of
bauxites Trom several localities from New South Walese
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! In addition to gibbsite, the bauxites examined contain
hematite, -magnetite, and in some instances, limonite and quartz
grains., In some Australian bauxites titanium is present as
ilmenite, - but in specimens from at least one deposit, it has been
showvn to be: present as Xanthitane (hydrated aluminium titanate), Clay
minerals such as kaolinite are present in some ores, but usually in
very small amounts,

The foregoing remarks are intended to stress the fact that
the Australian ores are chemically and mineralogically closely similar
to the gibbsite ores used in other countries for the manufacture of
aluminium by the Bayer process. '

The rather remarkable uniformity in type of the great
bulk of Australian bauxites despite their wide geographical distribu-—
tion deserves special comment, as it means that a process worked out
to treat any one of them is likely to be applicable to alle.

COMMERCTIAT, BAUXITES

"The specificatiens for commercial bauxite vary according
to the purposes for which the bauxite is to be used. -As bauxite is
used for a variety of purposes, the range of specifications is wide.
Bauxite is used mainly as an ore of aluminium and as raw material.
for the manufacture of aluminium chemicals, aluminium abrasives, and
high~alumina cement. Small quantities have also been used for the
manufacture of refractories and in processes for the purification of
netroleum products', (U.S.Bureau of Mines, Bull.312, p.16),

In Australia small quantities of bauxite are being used for
chemical manufacture, High iron bauxite is being used by the Broken
Hill Pty.Co. in place of fluorspar in the open hearth furnace charge.
Relatively large tonnages of pisolitic bauxite are also used for sur-
facing roads and paths.

The following notes refer to analyses of bauxite for use
in the manufacture of aluminium.

A recent statement (Mining & Metallurgy Vol.22, No.L19,
e 531, 19&1) gives the following classification of UNITED STATES
ores:i=- '

A1503 5105
Metallurgical 55% or more 8% or less
or "A" grade
"B" grade 50%=55% 9%=1 5%
"c" grade [15%~50% 1 5%-~30%
"D" grade 30%-115% 30%-45% Si0p plus Fegl3z
This report states:- "Some authorities believe that with

modern Bayer process equipment, bauxite containing down to 48 percent
alumina and 9 percent silica can be utilised. By beneficiation it is
hoped. to reduce the silica content of ore averaging 13 to 14 percent
silica to 9 per cent", ~

In the U,S.S.R. (Minerals Yearbook 1937, pp.681-682;
1938, 595) ores worked in the Urals have the following composition:=-

(a) Kamensk 36.,0%  35.0% 5.3%
(b) Vagran 50, 0% 26.,0% . 3.7%

The Kamensk plant uses the Bayer process and the electric
current used at the plant is steam generated.
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. Deposits worked in HUNGARY (Mineral Trade Notes,
U.S.Bureau of Mines, Vol.13,No.3,Sept.1941) in the last few years
have the following composition:-

A1503 Feg03 8i0o Tidg H20
50%~63%  15%=30% - 2%-L%  2.5%-L%  16%-20%
These deposits have 15 to 65 feet of overburden.
The bauxites of GUI ;7\ and the NETHERLANDS EAST INDIES
are usually referred to as high grade. According to Minerals

Yearbook, 1937, pp.680-681, the Bintang (N.E.I.) and Surinam (Dutch
Guiana) bauxites have the following composition:-—

Al 203 8102 F€203 TiOZ
Bintang = 53% 2, 5% 13, 5% 1. 2%
Surinam 59% 2.0% 6.0% -

The deposits at Bintang are 12 feet thick and at Surinam
10 to 18 feet thick.

, It is not known for certain whether the foregoing analyses
relate to crude ore, since it is believed that all ores from these
countries are at least washed before shipment. - They do, however,
give some idea of the requirements expected in a high grade ore.

It will be seen that bauxites with a great range in
chemical composition are being used for the manufacture of aluminium
and that the most objectionable single impurity is silica, The
American classification relates to the special conditions existing
in the United States, namely, a shortage of low silica bauxite, and
cannot be applied rigidly to Australian deposits from which millions
of tons could be won containing well below 8 per cent silica.

Points to be noted in this American grouping- are the low
alumina-silica ratio permitted even in group A, namely 7:1 and the
belief expressed by some authorities that a ratio as low as 5.3 : 1
would not preclude the treatment of bauxite by the Bayer process
with alumina as low as L48%.

In general, it is believed that for the manufacture of
aluminium by the Bayer process, bauxite containing not more than 6%
silica is preferred, and that ore containing not less than 50%
alumina and not more than 6% silica can safely be classed as high grade,

As regards their alumina: silica ratio, Australian
bauxites are quite satisfactory, but most of them are relatively
low in alumina, and consecuently hish in iron and titanium,

One question to be decided when the economics of the
establishment of an aluminium industry is being considered is,
whether it is cheaper and better to beneficiate the raw material or
to use a greater quantity of chemical reagents in the processing of
alumina. Another question is whether it would be cheaper and better
practice to use a bauxite with alumina 50% and silica 5% or ore
containing say L40% alumina and 4% silica, having regard to other
factors which may decide the location of the alumina and/or the
reduction works.

This general discussion is intended to point out some of
the unknowns which preclude a drawing up of grades for Australian
~ bauxite on present information. ‘
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TREATMENT,
.. The principal impurities in bauxite are iron minerals,
titanium minerals; free silica (quartz) ahd c¢lay mineralsdi

As already stated, some form of beneficiation, usually
washing, is commonly applied to bauxites mined in other countries.

A simple washing experiment carried out on ore from deposit
No.3 Boolarra, shows that this ore responds readily to such treatment:

"Rree'
A1203 ) A1203 F6203 Si0o Ti0o Ignition loss.
% % % % % %
Crude ore 5043 56,0 h,2 5.3 L2 29.0
Washed ore 56,6 58.8 3.4 3.7 3.3 30,1

These samples were re-ground to pass through a standard
Tyler Screen of 100 meshes to the inch.

However, this ore could be used as mined, and the experiment
is ehiefly of value as indicating how some of the higher silica
deposits of Gippsland might respond to beneficiation.

Gandrud and De Vaney (Bull.U.S.,Bureau of liines No,312,1929)
recommend tabling and jigging as a means of improving the grade of
high iron bauxites.

Some experiments carried out by J.T.Hardman in the-
laboratory of the New South Wales Mines Department suggest that
jigging may be effective in producing high-iron and high alumina
fractions from the Wingello type of bauxite. (See Appendix "A").
ilost of these ores are low enough in silica to permit considerable
concentration without raising the silica percentage above commercial
limits,

It is believed that flotation might be successfully applied
to the beneficiation of Australian ores. béﬁ/

CW%&O \ 4
SUMMARY AND CONCLUSIONS ,fﬂﬁaﬁ.ﬁ‘uk@ WV& A

Q

The Committee was charged with making a survey of the
bauxite resources of Australia, This work is now almost completed
and it is not expected that any results obtained in the next three
months will materially alter the position,

This does not mean that discoveries ofy other deposits may
not be made from time to time (this is in fact very probable) but
that the results to hand give a clear picture of the position as it
is to-day.

A statement of bauxite resources has little meaning if
divorced from a survey of their bearing on the possible establishment
of the aluminium industry in Australia,

If Australia's requirements of aluminium metal are 5,000
per annum, the yearly requirement of alumina is about 10,000 tons and
of bauxite ore between 20,000 and 30,000 tons according to grade.

In establishing the alumina works the principal factors to’
be considered are:=

(i) An adequéte supply of water for process purposes;

e
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(ii) The relative cost of delivery of bauxite and fuel to the
site (it should be noted that the fuel requirement per ton
of alumina is 1 ton of black coal or its equivalent).

(iii) The availability of chemicals for the manufacture of
aluminag

(iv) The cost of transport of alumina to the reduction- works.

In establishing an aluminium reduction works the principal
factors to be considered are:- .

(i) Availability and cost of electric power, and

(ii) Cost of delivery of ingot aluminium to rolling mills and
fabricating plants.

With these factors in mind the following are the salient
points established by the survey of bauxite resources:-

(1) Bauxite occurs in all States except South Australia and the
Northern Territory.

(2) The only proved deposits in Queensland are those of Tamborine
Mountain. Known reserves are 200,000 tons, of the following approx-
imate grade - Alumina 42%, silica 1%.

(3) In Eastern New -South Wales there are 15,000,000 tons of.
proved reserves of .bauxite containing from 34 to L45% alumina and from
1.76 to 5.47% silica. Small reserves of high grade ore also occur
at Bundanoon and Trundle. Proved reserves at these localities are
only equal to one year's requirements, but prospecting is likely to
reveal further deposits.

(L) High grade bauxite occurs in the Boolarra-Thorpdale district
of Victoria. The largest worked deposit has proved and possible
reserves each of about 140,000 tons. Run of mine ore contains 53%
alumina and 5% silica. Othicr deposits of comparable grade appear
likely to contain noteworthy tonnages but have not been, sufficiently

prospected to enable reserves to be estimated. fa£@%&%?4@ﬂ¢44%>
NOTE!:

(5) ITmTentral Tasmania newly discovered deposits are being
prospected. It seems likely that there will be at least 1,000,000
tons available in one deposit containing 43.46% alumina and L.12%
silica,

- (6) The bauxite deposits of Western Australia are of about the
same grade as those of New South Wales, Queensland and Tasmania as
regards alumina, but are more siliceous. - It is probable they could
be improved by cheap ore-dressing processes, The reserves are very
large,

(7) The great bulk of the Australian bauxite reserves are of
similar type (being gibbsitic, with high iron) and any process
developed to use ore from one deposit could probably be used without
much modification to treat any other.

(8) All deposits are easily accessible from existing means of
transportation.

(9) Most of the New South Wales and Western Australian deposits
have 1little or no overburden. This also applies to the largest
deposit in Tasmanisa. The Victorian deposits have a sandy overburden
ranging in thickness from seven to thirty-five feet. The higher
grade ore in S,E.Queensland is overlain by 8 to 10 feet of red soil
and vermicular laterite which might have to be stripped in mining.

. (10) Assuming Australian bauxite is used as the source of
alumina for the production of aluminium, the location of the reduction
works (i.e, the aluminium smeltery) will obviously, in addition to
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factors of quantity and grade, be a very important if not a deter-
mining factor in assessing the relative values of the bauxite ‘
deposits mentioned as occurring in the several Statess

(11) If the Lake Campion alunite deposit is worked for the
production of potash, further investigational work may show that
alumina suitable for the production of aluminium can be produced
as a by-producte If this should prove to be so and such by=-product
alumina could be freighted to the aluminium smeltery at a cost
comparable with that of alumina available from bauxite, this would
be a factor to be taken into account when smeltery capaclty was

being expanded. /////\
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APPENDIX "A",

Papers:
N.S.W, ORE DRESSING AND METALLURGICAL REPORT NO, 139
Ms.l41,/8694 BAUXITE FROM SUTTON FOREST.
Consignment: A consignment consisting of nine bags weighing approx-
imately 18 cwt, was received from Sulphates Pty, Ltd., on 14th October,
1941 . As this consignment was not selected by or under the supervision

of a Departmental Officer, no responsibility in respect thereto is
accepted by this Department,

DESCRIPTION OF THE BAUXITE, Ferruginous Bauxite,

SAMPLING AND ASSAYING. The ore was sampled by standard methods and
analysed with the following resultsi=

Loss on ignition 22,1%
A1505 384 5%
F'eZOB 31e6% -
Si0»p 2eli%
Ti02 LH"%"

asee

. EXPER IMENTAL TESTS. Preliminary tests were carried out. in, a hand worked
»Jig fitted with a 30 mesh screen, the screen area belng six%een inches by
nine inches,, The ore was prepared for jigging by hand crushing to 20
~mesh and removing the fines by sieving this product on a 20 mesh screen,
Batches weighing 18 1lbs, were fed to the jig and Jlgged.for seVen or
elght mlnutes,

AN
3 oW

As there are no outstanding phys1cal characteristics by which
the highest or lowest grade bauxite could be distingulshed the jigged
produet was removed in layers and each layer was separately assayed.

No.1 Top Layer represented about 35% by volume of the total charge fed
to the jig.

Nos2 Second layer represented about 25% of the totad volume fed to Jige
No.3 Ore on the jig screen represented about 20% fed to jig.

No.L Material that passed threugh the.jig screen repreésenting 20%.
These products were assayed thh the ﬂollow1ng results-

A1295% Fe2037 SlO % T102% Loss on ignition, %

No.dl. L4315 30,25 3,03 L5 19424 ‘
) . NOw 2 ::‘:‘“ 39 11 35450 Te LM 3477 1 8' 50
“Nov3 20.70  LB.70 1,50  L.30 15420
No.li 20.80  L45.40 L.60  L.30 15460
COMMENTS.

These results prove that simple jigging partially separates
-the A1,0zand Fep0z and substantially improves the percentage of A1,03
and Fepo03 respectively,

) A mechanically driven jig would of course, considerably
improve the results obtained by hand jigging, Further, it is reasonable
to assume that this method of concentration would produce respective
grades of A1,0z and FepOz which would conform to the specification
demanded by %he buyers o% these minerals, In jig concentration the
Fe203 would, of course, be collected in the hutches and the A1203 as
tallings. \ ;

Table concentration on Tine grades would alsd’%e/effective,

A test has also been carried out on Oﬁe ground to 20 mesh,
but the assays are not completed.

(8e&) 5 . HARDIAN,
31/12/41,
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