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PRELIllIN.\.RY REPORT ON T AmU.lTI A}T B:;:ACH SANDS. 

Letter from Department of l=ines 771/29., enc 10sinS 
letter from Development and Uigration Commission of 
October 25/29 . 

Letter from Mr. J.ll. Bowling, 
Secretary Fraser River Syndicate. 

21 Tower Road. 

-- ... ~ 

lill'"{ TO'"!ll". TA:~UAl:""I.\". 14/11/29. 

Reply to !!r. BowlinB. November 28/29 expressing 
willingness to make a. prel1minary EO:a.m.ination on the 
following conditions :-

(1 ) 

(ii) 
(111 ) 

(lV) 

MY report to be sent in the first in stan ce 
to the S.A. Department of Mines. 
The s~mple sent to be not less than 200 Ibs. 
The Tasmanian Depa.rtment of JUnes to certify 
the sample as reasonably representative. 
No charge to be made unless the deposit be 
profitably worked. 

4. Letter from TaSttani~n Director of Mines, December 6/29 
stating that a. fairly representative sample Was beina 
sent. 

,. Letter :frlJm 1dr. Bowling, December 7/29, entirely 
agreeing with oonditions in'3_ 

S .41,fPLE RN CEIVlllD: _ 

A bac; weighing 93 Ibs. 
A bag weighing 19 Ibs. 

It will be noted that it has been abreed tha.t not less 
than 200 Ibs. be Bont. ilhile this maY seem a laree sample there 
were «ood reasons for asking for so much :_ 

(a.). 

'b' \ . /. 

(c) • 

(d ). 

(e) • 

It Was probable that the first step in treatment 
would be sizins or olassifying into at least 3 grades. 
In tabli~ some appreciable time is t~~en to stabilise 
conditions so that results are unsatisfactory unless 
enough material is available for runs of reasonable 
lenGth. 
In testing an ore it is rarely that one run is 
Bufficient. 
The s(l.nd Was sta.ted to conta.in 0 •. 25,: of cassiterite, i.e. 
if 100lb. l"lere divided into 3 equal parts eu.ch would 
contain about .08lb. of cassiterite. 
It is always desirable to put aside one half of the 
sample received so that when definite conclunions have 
been reached they can be checked by a:)l)lYin~ to an 
adequate anount of ma.terial what is believed to be the 
best scheme of treatment. 

i I am d\'1elling at lenGth on this matfer because While this 
s an unusual in stance in that a definite minimum wei,"'ht h d ' .. " 
a~reed U it i u a u~en :~r.l 1 pon, , s only one of a number of c-u'ses in Which in d . t 
~,. P es have been scnt me. To a man t ki a aqua e 
then transporting it several hundr' d i~ n3 u sample at a mine and 

e m es an extra fi:fty pounds often 
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seems serious; but it should be considered how small is the labour 
expended by him compared with that of the experimenter and 'assayer . 
In this p3.rticular case unfortunately adverse conclUsions were 
reached before the sample Was consumed, but if the experimental work 
had eiven more favourable results it would probably have been nec­
essary to have sent for a proper sample and to have duplicated a 
great deal of laborious work'and expensive aSSaYinG' 

Plus 48 mesh 
Minus ; :-:) N 65 '" . - -,.) 

" 65 to 100 II 
11 10O \I 150 1\ 
II , 150 II 200 " 11 200 

~OSITION OF SAlill:-

H20 
Oi 02 
A1203 
Ironoxide 

Ti02 
21'°2 
linO 
CaO 
1fgO 
S"a 0,:> 

~ 

Alkalies 

PER CJ1ThTT • CUh1JLATIVE PJJR CEfTT. 
'1.8 -rIot} 

14·.2 22 .0 
41.0 63.0 
30.6 93.6 
5.8 99.4 
0.6 100.0 

. . PEH CEnT. 

1.04-
26.22 
12.4·8 
12.71 

29.60 
13.26 

0.93 
2:.9tl. 
0.60 

Calculated as Pe203 
thouGh prObably a 
considerable proportion 
is present as FeO. 

Not determined. 
I I) n -

99.78 

With this we may compare lKr. Bowling'S analysis 
of "This or a similar sample'''. 

Silica 
Zircon 

Ferric Oxide 
Ferrous «)tide 
JJanganous Oxide 
Lime ' 
lJfa[;,'1l e s i a. 
Ti tanium Oxide 
Tin Oxide 

, , .PER Q}:;}TT . 

6.00 
21.95' (\~hich would corres pond 

to 21'02 14.75;\: and 
8i02 7.20;~ ). 

25.50 
6.45 
2·32 

Trace 
0.36 

39.00 
0.25 

101.83 

The letter from the Development and 2figration 
Cormnisaicn sta ted ~These sands are 'd t position. sa~ 0 have the following com- ' 

, Ilmenite 60 per cent Zircon 10 ~ 'fi 

QUartz iJand 30 " 1I 

:i:in vxide 4· Ib~ !1~.;r cu,\:! . .. Ii. 
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Now pure Ilmenite oontains only ,2% ot Ti02 so that if 39'.t 
TiOa is present 1n the form of ilm~nite there must be ~t least 
75% of llmenite. which added to 22}i. of Zircon gives 97/. for these 
two minerals, whioh is very unlikely. 'The stated quantity of 
s1lioa (6;~) seems very low and su~gests that the analysis may' haTe 
been made on a naturally ooncentrated portion of the sand. 

, •.. I 

Rlltilemay oontain onl.1 T'i02' Little hO\1ever is to be 
ga.ined by disoussing the analySis submitted by ur. :Bow11ng; suttice 
to saY it must have been made on a sample considerably different 
trom.that supplied although the samples may have aPpeared similar to 
the eye. 

PART! ,\L DESCRIP.I!ION-Oll' CERT,uN MINERALSM'lNTION'ED. 

when :pure 

sometimes with smali.· amounts of lIg 

, n02' 
FeO 

and Un. 

RUTILE. 

ZIRCON. 

QUARTZ. 

CASSlTERITi· 

GAR~. 

STAUROLITE. ' 

Density 4., to ,.0 
Colour Iron :Black • 

T10a. -
Density 
Colour 

Zr02 
Si02 
Density 
00 lour 

4.1; to· 4.2; 
Red, reddish brown, black. 

67% 
337; , 
4.68 to 4.70 
Very varied. 

Densi ty 2.60 to . 2.66 
Colour Very varied. 

Density 6.8 to 7.1 
Colour Red. yellow. brown to black. 

Double silioate with lime. magnesia, iron. 
manganese, alumina and ohromium as bases. 
Density 3.15 to, 4.38 
,Colour Very varied. 

Double silioate of iron and alumina, 
sometimes with magnesia or manaanese. 
Density 3.65to 3.75 
Oolour :Brown, reddish or yellowish bro\~. 

DI SOO !lSI ON Oll' A1HL WI S :BY S. 4. GOVERmmN'l' AnSA 'Y;;)R. 

Zr 02 13.26% oorresponds to .Ziroon 20;1,. 
Iron oxide 12~ oannot be united with titanium oxide 29,S to form 
ilmenite~ It is then probable that some of the titanium is present 
as rutile. FUrther some of the iron is likely to be assooiated 
with the alumina and s11ica. Viewed under a low power microsoope 
it 1e plain that there are appreciable quantities of two minera.ls whic:1 
are certainly not ilmenite, ziroon, or quartz. These, I believe 
are garnet. a l1ght-p1nk heavy Variety and staurolite of a yellow­brown oolour. 

The. 12% of alumina is typical,o;! sands of this kind, 
is agreeable to the presenOe 01' garnet and staurolite and is much more 
to be expected than the absenoe of alumina noticeable in the other rea­ults. 

J . 
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Pace 4. 

Unfortunately the small sizes of the grains make it 
almost impraotioable to isolate suffioient olean speoimens for 
analysis, and garnet is a mineral of very varied composition. 

MINERALS PRE3ENTr-

Miorosoopic examination is made difficult by the rounded 
fo'rm of the grains and partioularly so by many grains beins coated, 
ei therby iron oxide or by t1 tanium oxide. The latter is 8U"est .. 
ed by an unsucoessful attempt to caUse a vis1ble ohanse in oolour 
of a sample by heat1ni with hydrochloric aoid. 

It is possible to get a series of grains from a clear 
amber up to almost black so it is almost certain that an appreciable 
number of the dark grains are not ilmenite but coated silicate. 

Some apParently black ~rains crushed on a glaBs slip 
showed that the coating was quite thin •. 

Separation by heavy dens1ty solutions is unsatisfactory 
as the 'llgarnet~ is a heavY Variety, and, on aocount of the grains 
wi th varying amounts of coating there 18 a fa.irly continuous range II, 
of densities from the "staurolite ll to the ilmenite. Probably most 
of the black mineral is ilmenite. The assaY valnea and the fact I 
that the grains vary considerably in magnetio attraotab111 ty i 

suggest an impUre variety. I 
Rutile is visible as red grains, often with partial 

coats. 

We hnve then six minerals present in oonsiderable 
~antities.- Ilmenite, rutile, zircon, quartz, garnet & stauroltie, 

There are small quantities 
cassiterite, tourmaline and spinel. 
not enough to be of any importance. 

ot other minerals, such as 
Probably some monazite but 

CONCENtHATlai RESULTS.-

Test on sand minus 20 plus 60 mesh. 
Sand -11.2% '1'102' ' . 

, 
Heads 
62% by wt. 

• 

1r.ILFLEY TAl3Iilil. , 

Rapid Magnetio separator , 
t 

First heads 
21% 

17.2% Ti02 

• 
Second heads 

19'" 
16.6)tU02 

I 
Ta.Us 
38% by wt • 

t 

Tails 
22% 

This run, even before assays were available, su~gested a number of 
difficulties. ,The oomposition given in the Develo~ment and liig­
ration Commission's letter indioated the following treatment :-

Grap,ins 
~ __________________ ~T~i~AS~ ___________________________ _ 
t 

Small quantity of heads containing 
much of the tin and sane ilmenite, 
the latter to be removed mSgnetio­
ally. 

, 
Middlings 
consisting ot: 
ilmeni te and 
zircon, the ilmenite 
to be removed 
magnetically • 

, 
Q.uar1lll 
tails 

I 
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Page ,-
When· the sand VIas put on the table it was soon found 

to be impossible to see at what points the various produots should be 
cut orfand that dark particles wouldoome into the tailing_ 
consequently only two productQ Vlere made and the heads put on the 
macrnetic separator. Here it VIas found that the most magnetio portion 
Was distinctlY pinkish in bulk and examination showed that it oon­
tained more pink grains than black grains. In some of these pink 
grains inclusions were seen and while their nature Was not determined 
it seems possible that they were magnetite. The Rapid ltagnetio 
Separator can easily be used to make· a large number of prpducts by. 
retreatment with varying spacings and field strengths. In this way 

. the first heads were graded into 

(i ). 

~
1i) • 

Avery small quantity ·o.f rough material, 
probablY haematite. 

iii) • 
iv). 

Ilmenite. 
·ftGarn et'~ • 
'ftGarnet" with blaok .minera,l. 

By eye these first heads appeared to contain about 4~~ of blaok 
mineral, so, assuming this to contain all the 17% of '1102. tllesa 
black grains would assay about 40;~ Ti02 Which indicates a somewhat 
impure ilmenite. 

The· seoond heads, however, present a diffioulty for they 
appeared to oontain about 60;~ of blaok mineral Whioh would then 
oontain not more than,2,% Ti02 andcou~d not be rutile. However,· 
they appeared also tooontain about 30~, '"staurolite- the .remainder 
beina chieflY 'hgarnet". ProbablY the black grains were partlY 
ilmenite and partlY Coated -staurolite-, with perhaps some rutile, 

TEflT ON IIINUS 60 ?IDS. 100 MESH. 

SA1TD&- This not only .oonstitued62% of .the total by 
weight bUt assayed 36.0% Ti02. The Sand was put over the magnetic), 
separator yiel~ing'-

, 
. First Heads 
28.4;~ by wt. 
34.4>~ Ti02 

, , 
Seoohd Heads 
21.6% by wt. 
43.2); Ti02 

• 
Tails 
50.0,:; by wt. 
33.6;;; TiOa 

The first heads were estimated by eye to oontain 30% 
A "Garnet" so that the bla.ck mineral mielJ,t contain 50;: Ti02• The seoond 
.., heads1iere estimated to contain 10% liStaurol1te" so that the black 

mineral would appear to have the same oanposition as that in the first 
heads. 

The non-magnetio portion was relatively lieht in oolour and 
although io, contained many dark grains it Was obvious that 33>; of. 
~i02 oould not be there as ilmenite. The red grains present a.re bel­
leved to be rutile, and as many of them had partial dark ocats it is 
probable that most of the Wholly dark grains were ooated rutile. The 
total proportion of red and black grains seemed about suffiCient· to 
account for the 33% of Ti02 supposing both colours to be rutile. 

A'1T\YIITG OF PR~)DUCT'3r-

The sands are very resistant to deoomposition so that the 
titanium assay is laborious. The zirconium assay is muoh more so 
and the skill required makes zirconium assays very expensive. 

I'03SIBL"] co:c.C:;,WI,\L l'rlODUCTSI-

I~en~te. Even if containing 50~ Ti02 the profit in 
shlpplng from Australia is small. 
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2. Rutile. Marketed oonoentrates usual~ contain about Page 6. 
95% Ti02 • 

spu.rr a.nd Wormser '''l,~arketing of Hetals and -l.r1nera.ls" p. ,68 
state that the Amerioan RUtile Co. produoing Rutile 95% Ti02 
and Ilmenite ,2;' Ti02 have a very large deposit and the output 
of their plant is governed only by the market. 

3. Ziroon. The market is very small but seems to be steadily 
growing. In 1928. 400 tons of ziroonium ore were imported 
into U.S.A. - -" " 
:t.a.doo~lIon-metallio Minerals'~ p. 659 sta.tes 1- '''The" seoond 
most important souroe of ziroon is found in the monazite 
deposits of Travanoore, India. In the reoovery of monazite 
large quanti ties of ziroon are saved. thoU«h but little auo6ess 

has been had in marketing it". 

Partioular attention is drawn to the last olause. To be 
merohantable ziroon oonoentrated would probably need to 
oontain at least 55~ ziroonium oxide, i.e. over 80% zircon. 

" 4~ Cassi teri teo 

COl1CLUSIONS:-

1. The presence of other heavy magnetio minerals will make it 
diffioult to prep~~ a high-grade ilmenite. The market for low-grade 
ilmenite is so limited that probably even the low prioe is largely 
nominal. '_~_" 

, ;",; .~" 

2.' ,The presenoe of other heavy feebly-magnetio or non-magnetio 
minera.ls will make it-diffioult to prepare' a high-grade ziroon. 
Even if it oould be prepared the demand is so limited tb&t it would 
be hard to displaoe present producers. espe~ially as it is believed 
that ,some of them hAve large reserves of high-grade material. --, 

It would be foolish to begin produoing this material without 
as-assured market. ' 

3· The sample supplied VIaS insufficient for experimenta.l work 
on tin reoovery. The quantity of ,tin present was not determined. 

4. It is understood that the sample supplied was a oomposite 
one from borings made by the Tasmanian Department of Minos but that 
no more of this material is available. ' 

Should it be deoided to make a thorough examination of these 
sands the,borings should be forwarded separately to the experimenter. 
together with a statement of what tonnage each sample re~resents. 

,. I do not regard the sample submitted as sufficiently en­
coura.g~ng to warrant the cost of a thorough examination. 

31/3130 •. 

I 
:' ! 

,:, 

(SIGEED) H. W. GARNELL. 

.......... ________________________________________________________ ~c~ __ _ 


