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MONAZITE IN BEACH SAND CONCENTRATES, QUEENSLAND
| . AND NEW SOUTH WALES.

Report No. 1945/2 Plan No. 118L.
INTRODUCTION.,

A reconnaissance survey indicates that monazite is the
only likely source of thorium in Australia and further, that the
beach sands on the eastern coast for approximately 170 miles on
either side of the Queensland-New South Wales border contain by

- far the Iargest reserves of monazite., For this reason a spe01al
o 1nvest1gat10n of theqe sande has heen conducted. . .

An inspection was made durlng September, 19uu, together
with Mr. H. ¥F: Whitworth, Curator of the Mining Museum, New South
Wales Geological Survey,.of the beach sand deposits and of the
various plants engaged in the productlon of concentrates from the

:gands. Samples were taken, where necessary, to supplement the

known information about the comp081t10n of . the sands. and of the
different mill products, mainly with a view to ascertaining the

. distribution and disposal of monazlte in the concentrates. Deter-
7 -minations of composition are based upon grain counts of the samples
‘carried out by Mr.WHitworth. It has bgen found in making counts

that the natural process of concentration on the beaches also-

N:'effectlvely sizes the particles and that. there is 1little variation

in grain size. Grain counts on fractions of different sizes and

determinations of average grain size checked against the specific

grayvity of the component minerals showed that there could be very

‘little .. error. in determining the composition ‘of a sample of concen-

trateby grain count. In many cases the composition determined: in
this way has been checked by chemical assay and found to agree.
generally within thz  1imits of experimental error. If observation
has shown that thec grains. of one .constituent in a sample are con-
gsistently smaller or ‘larger than the other minerals, a correction

+ factor has been determined and applied to the grain counts.

_ Throughout this . report the terms,"concentrath " "heavy
mineral concentrates,’ "beach sand concentrates", etc. 1efer, except
wheret otherwise gpecified, to the total heavy mineral content of the
beach sands in the deposits worked. A fairly clean spparation of

- the - quartzsand from the heavy minerals, whichi consist mainly of

‘zircon, rutile and ilmenite, is, effected by means of shaking tables.

However, in some plants a hicgh-gravity cut containing monazite,

‘ecassiterite, zircon and other minerals, is taken from the top. edge

of the table, or other cuts may be made tp scpnrhia fraculons of
different composition), so that the term "table - concentrates" is

;"not always synonfmous with the term ”concentrates as ‘defined abovesd

‘The. locatlon of the various placcs referred to 1n thls

- report is shown on the 'accompanying locality: mapa

PROCEDURES OF_DIFFERENT OP3 RATORS’
COFEL§WﬁARBOUR MINERALSQUWOOLGOOLGAQHN.S.W,

This syndicate, which is closely associated with Mineral
Deposits Syndicate and Australian Titanium Company, operating in
Queensland, worked first a deposit on the ocean beach near Woolgoolga
and later one a little distasnce inland from the beach,.but the

. concentrates produced from the latter deposit were not satisfactory
to the overseas buyers and production had ceased some time prior

to our visite.
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Milling practice had heen sgparatlon of the lighter
quartz sand from the héeavy minerals by shakingtables, with a
small cut at the top of the table to separate a monazite-rich
fraction. The main product was shipped abroad .as a zircon-rutile
-ilmenite concentrate, about 60 tons of ‘which are still in stock
at Woolgoolga, The monazite-rich fraction had been re-tabled
end now consists mainly of zircon with 25 per cent., monazite.
About 17 tons of this concentrade are..stored at the plant at
' Woolgoolga. The original proportion of monazite in the heavy..
mineral oonoentrate would probably be -ehout 0.6 per cent.

BRITISH MINERALS COMPANY, YAMBA N.S.N.m

This company is under the same menagement as ‘Southport
Minerals, Southport, Queensland., It also had not been operating
for some time,

A ‘grab sample from a dump at the plant, estlmated at
“over 200 tons of sand, contained 67 per cent zircon, 14 per cent
rutile, 17 per cent ilmenite and 0.5 per cent monazite, Congen-
trates from a sample from a hole dug in the Yamba surfing beach,
the source of the Company'y beach sands, contained 81 per cent .
zircon, 8.5 per cent rutile, 8.5 per cent ilmenite and 0,8 per
cent monazite. GClosure of the plant seems 1o have been partly
due to the low rutlle content of the sands. — T

ZIRCON RUTILE LIMITED BYRON BAY, N.S W.

Most of ancon Rutile's. productlon comcs from the Seven— “'f
Mile beach, south of Byron Bay's Lo

~The- sands a4s mined are passed over Wilfley tables for:
the_ remQVal . of quartz, then carted 8 miles by lorry to the separ-;ﬂ .
atlon plant . at Byron Bay. A second concentrating plant was in the = -
course -of erection on Tallow Beach, east of Byron Bay, and pending .
its completion, high-grade sands from this beach were being carted.
direct to the Byron Bay plant. Here the zircon in the concentrates
is floated -off, the residue being then tabled to remove any re-. .
malnlng quartz sand and = to separate a monazite-rich fractinn. e
The main product firom the tables is a rutile-ilmenite concentrates .
This is dried and passed through electromagnetic separators to
remove ~the ilmenite which is rejected to the dump. Both the
ilmenite and the rutile contain small quantities of monazite
estimated by grain count at 0.2 and 0.1 per cent respectively,.
but most of the monazite is contained in the small high-gravity .
cut from the cleaner, ‘table, from which it is separated ina.small’
flotation plant, No monazite could be detected in the zircon
concentrate, The Manager of. Zircon Rutile Limited stated that
their present production ot monazite is about 1 ton per month,
- which is :s0ld to Rare Earth Metals Company,.L22-Collins Street,
Melbourne. .None ‘of the- separated monazite is exported and the
"only monazite which is shipped overseas is a very small propor-
tion in the rutile concentrates., The company estimates that the
monazite content of their heavy mineral concentrates is 0.7 to =~
0.8 per cent. A graln count on a sample . taken from Tallow Beach
returned monazite O+8°per cent, zircon 64.2 per cent, rutile 1L
per cent, ilmenite 19 per cent. The camposition of the concenw-
trates from the Seven-Mile Beach is zircon 50-60 per cent, rutile
23 to 28.per cent, ilmenite 16-21 per cent. It is also estimated
by the management of Zircon Rutile Limited that they could obtain
a 75 per cent regovery‘of ‘the total monazite in the concentrates
by suitable modifications to their plant, which would involve the
introduction of flotation cells for the monazite between .the.
zircon flotation unity and the cleaner tables. Maximum output
would be 3 5. tons per month from 700-1000 tons of concentrates.'

METAL RECOVERIES PTY LTD., NEW BRIGHTON, N, S.W.

This company:is mining mixed sands of lower grade than
any of the other operating concerns - only about 20 per cent con-
centrates - from deposits behlnd the coastal dunes - near the mouth



~4g

-3-
of Crabbe s Creek, L mlles north of New Brlghton.

i

Concentration is" 4effectcd at the worklngs'by tables, from
whlch a ‘heavier fraction high in zircon and containing monazite,

- cassiterite, etc., and a lighter fraction relatively higher in

rutile are separated. These are carted 4 miles along the beach
to the main plant where they are dried and passed through an-
electro-magnetic separator for the removal . .of ilmenits and other

"magnetically susceptible minerals. This magnetic re ject, of

which there is over 1000 tons stacked near the plant, containsg
nearly all the monazite of the original sands. A grab sample.

from the dump showed 2.7 per cent mrmazite, The more complete
segregation of the monazite into the ilmenite fraction as com-
pared with the other plants using an electro-magnetic separator

is apparently due to the high magnetic intensity at which the-

Metal Recoveries machine is operated., This company has an elcctro-
8tatic separator on order send they hope to be in a position soon

to separate the zircon-rutlle concentrate into its component
mlnerals.

The high=rutile concentratc (rutile u5 -50 per cent ) is.
exported, but at present most -of the zircon-rich concentrate is
stockpiled, the amount at 31/12/4L being estimated by the manage-
ment at 9&& tans. - The composition of this by grain count on a
grab sample taken from the dump was zircon .. 91.3 per;cent; rutile

77 per cent; monaz1me, minute trace, less than 009 ner Cpﬂto‘m<i
sample of the same fraction before pa581ng - through the magnetic: -

.separator’ returred zircon 62.1 per cent, rutile 144 per cent., -

bLlmenite 23,1 per cent., monazite 0.8 per cent. A sample from the
beach deposit, after removal of quartz, gave. gircon 50 per cent.,
rutile 22 per cent., ilmenite -27 per cent., monazite 0.3 per cent.
‘The last result is fairly close to the. compos1t10n of the heavy

‘f,sands of Byron Bay besches and also of "those of Cudgen and Fingal
. farther north, but differs materlally from that indicated by the

early production returns of the company, which suggested a ratio

. of zircon to rutile of aoproximately 55:454

'PORTER AND DERRICK, CUDG“N H3 ADLANDSLV NSWe ;

Porter & Derrick (sincé December 31st. 194k, - tradlng unuor

- the name ‘of -Titanium Alloy Manufacturlng Co. Ltd.,)are mining a -

very productive beach south of Cudgen Headland, a few mlles south'
of Tweed Heads LA Co L T pad AT ::.: -

-

. Their complete concentratlng and separating plant is Just
behind the ‘beach, close to, the. ‘deposit. Mill procedure comprises
tabling to remove. quartz, drylng, zliminating ilmenite with a
magnetic separator and splitting the resultant zircon-rutile con-
centrate by electrostatic separators into 'separate zircon and
rutlle concentrates, each 90.to 92; per cent.pure.

Porter & Derrick do not separate the mona21te, although
they have produced small quantities by re-concentrating the o
heaviest fraction on the tablés. A sample of this material con- -
tained 89 per cent. monazite, the remaining 11 ver cent. consist-

.ing mainly of zircon and rutile. Most of the monazite, (approx-.o::

imately 80 per cent,) goes into the gircon concentrate which is -
exported, and nearly all the remainder is stockpiled in the Lt
ilmenite reject. The following sample results Lllustrate the dis=i
tribution of the various products :-

- TABLE 1,

Composition of Samples from Porter and Derrick's Workings.

No.  Description of Zircon, Rutile Ilmenite Monazite .
, " Sample Per cent. Per cent. Per cent. Per cent.
1. . Seam on beach = 5L.7 22,2 .21, o 5

2. Feed to idlectro- 57.5 18,9  21.2 - 0.7
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No, Descri tion of Zircon “;1Rutile Ilmenite., Monazite.
bgamgle Fer cent. Pcr cents Per cent. Per cent.

magnetic separ-
ator., (Bssential-

ly the same material
as Sample 1.) , ‘

3. © Feed to 4#lectro-' 66.0. 29.4 - 2.8 046
. stpatic machine, R

after rejection

of ilmenite. -

L. Ilmenite reject - | -«sv - 0.8
5, Rutile concentrate | ' Slight trace
less than
1,0

6o Zircon concentrate 91.9 - - 049

8

The general composition indicated by the results of
sample Nose. 1 and 2 corresponds fairly well with that showh in
production records, which show a range in zircon content of 50
to 65 per cent., rutile 15 to 25 per cent., ilmenite 20 to 25 per

Ceri.t .

RUTILE SANDS PTY,, CURRUMBIN, QUEENSLAND.

. Rutile Sands Pty.-are mining a very rich beach at Tugun,
Just south of Tugun Headland, and carting the ore to their concen-
trating’ plant ‘at Currumbin, 2 miles farther north, where it is
tabled to remove quartz sand. The whole of the concentrate from
the tables is bagged and shipped - no separation of ilmenite or of
a monazite~-rich fraction is made. A sample from the beach deposit
returned zircon 53.3 per cent., rutile 23,0 per cent., ilmenite
21.2 per cent,monazite 0.8 per cent., and one of the bagged con=-
centrates, zircon U8.4 per cent., rutile 26,4 per cent., ilmenite
25+H per. cent., monazite 0.7 per cent. e

AUSTRALTAN TITANIUM COMPANY, TUGUN, QUEENSLAND.

This company has a small plant ncar Currumbin, consisting
of tables only, the feed for which is drawn from the Mineral .
Dcposits Syndicate's workings near Little Burleigh, six miles to
the north. A small monazite-rich cut is made at the upper cnd
of the tables, and is later pe-tabled to effect further concen-
trations A sample of this re-tabled concentrote containcd 18.5
- per cent monazite.

MINERAL DEPOSITS SYNDICATE, SOUTHPORT, QUEENSLAND.

- Several leases are -held by this Syndicate between
Burleigh and Southport. At the time of inspection, deposits were
being worked at Little Burleigh, about 2 miles north of Burleigh
Heads, and at Broad Beach just south of Surfers' Paradise, behind
the coastal dune. :

© The sand is carted to the plant on the western bank of

the Nerang River, at Southport, where it is passed over tables to
eliminate quartz sand. A small monazite-rich cut is also separated
on the tables. At the time of our visit part of the table concen-
trates was being dried on iron-plates and then passed through
electromagnetic separators to remove the ilmenite. Some concen-
trates from the tables were being exported direct. A larger drier,
of sufficient capacity to handle all the concentrates, was being

‘built - eand electrostatic separators were shortly to be installed

" to effect separation of the rutile and zircon. o
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'+ 15 per cent. to 30 per cent.

o  ,_,—'-;5~

Following is the compositlon by grain count of several
samples taken' : N

TABL“. 11.
COMPOSITION OF_SAMPLZS FROM_ MINLQAL DEPOSIT WORKINGS.

No. Descrlption of ;,&ircon . Rutile Ilmenltb Mona21ta
Sample. Per cent.,. Per cant. ?E% cent. ﬁgr centa
1le Heavy Minerals " 53,3 : = 18.5 25 5 0.9 ol
- Seam at Little .. - e . o L
- Burleigh, ST . ' R
2. Heavy Minerals L5 - 28,1 25;3 0.l
v Seam at Broad - L : ' ‘
’ BeaChg : ’ S . .
3 General samples - 38.5 29.1° 30.2" 0.8
S of table con- : - ' oL oo
- centrates. .. e L e e
T ,Sample of table . L“ -u. o _' 26.7 2906 008
e ﬁncancentrates less e L -
_'-.‘mOna21te -rich:cut, e
Monazite=ridh cut - = = 5. = 14.6
from prlmary tdbl- ' s ‘
o . ing. Co T R o
6«  Retabled mona21te—: - T e : - 2540
rich cut. . " ) . ; L.:f\\".""fj'.."
7. Cleaned monazite. = T - - 98.QﬁfEsty)

concentrate,

The prin01pal 1mpurity in this last sample was caQ81ter1tc.
The coincidence in. the monazite content -of samplé NWé« 3 with tha
of No. U4, from which. ampnazite cut has: been removed, 1ndlcates thc
only a small proportion. of the monazite is separated at theriton end
of the tables. It is probable that*these results are. ébnOrmal and

“that routine sampling would show a greater® dlfference in. the

monazite content of the two pfooucts. JHowever), “it-is the belicf
vf the management that they recover in their monagzite: conccntrqu

considerably less then half the total monazite in the sEnds. Pro-
duction figures indicate that the proportlon 80 recovered is from

SOUTHPORT‘MINERALS,’SOUTHPORT QUEENSLAND.

The plant - tables only" = belonglng to thls Company is also

fp51tuated in Southport and their <ands-are mined just north of |
“Little Burleigh. A mixed concentrate is produced. and a narrow high

grav1ty monazlte rich cut  is stockpiled. No samples were taken.

”%fOTHER DEPOSITS | ;,-f‘ B o

Rutlle Mlneral Sands are reported to have produced, Vlth—

:out permlt, ‘about 500 tons of mixed,concentrates from the Tweed

Heads distrlct early in 1944, but thelr worklngo were not VlSltLd.

Some of ‘the beaches north of Brlsbane - Caloundra, Moolool~
abah, Maroochydore, Coolum and Noosa were examined. Black sand
deposits were found only at the north end of Ceolum beach and at
Noosa. The Coolum beach sand was in narrow layecrs of which two
samples returned - zircon 15,7 pex cent. and -16.7 per cent, rutile-
10,2 per cent. and 11.1 péer cent., ilmenite 69.8 per cent and 68.2
per cent, monazité O u per cent dnd O.4 Der cent. At Noosa beach
the heavy minerals are grecatly dlluted ‘with quartz sand and a
sample. of ‘the surface concentrates c¢contained only 11 per cent, of
heavy minerals, comprised &s follows: Zircon 2L.l4 per cent.,
rutile 19.6 per cent., ilmenite 5046 per cent., monazite 0.5 per
cent. The 1lmen1te in these . samples probably 1ncludes somo
magnetlte. _qﬁ ST .

Claims have recéntly been taken up farthcr north, opn051to
the southern end of Fraser Island, in the vicinity of T1n Can Bay
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where it is reported that deposits of workable dimensions ~existe
Grain counts carried out by Mr. Connah of the Queensland =
Geological Survey on samples collected by Mr, L. C. Ball, Chief
- Geologist, indicate that the come31t10n of- the concentrates is
51m11ar to that of the Noosa sample, quoted " above, {

AVERAGE MONAZITJ CONTENT OF THE CONCWNTRATES.

' The average of tén semples of beach sand concentrates
taken from representative working beaches from Yamba’to Southport
was 046l per cent. monazite., Range in monazite content .was 043
to 0.9 per cent. and there was no significant variation from north
to south, the average in each areca -being practically’ constant.
The average monazite content of the heavy mineral concentrates, as
a whole might Ye taken at a round. figure'as 0.6 per ccnt. g

AL The following table glves the determlnations of. the |
thoria content of the monazite which are at present available.’
The percentage of rare earth oxides of the cerium group has also
- been determined for two samples.

 TABLE 111.

Thorisa Conteﬁ% of Monaéite.Qoncentfates.

Producer & - Analyst. Monazite - Rare Tarth Thoria Thoria

Localitys - Content OXides Cer~  Analysis’ Content
L e o - of Concen- 1um Group. S of Pure
trates. " Mona-
Por cent. Per cent,  Per cent.zitee
L S . . : : o : e " "Percent.
- Coff's Harbour Division 23 - ' A3 Th,
- Synd., | . of Indust- - : : ST
. Woolgoolga, . rial GChem-
: A istry.-C.S
. ercon Rutlle Ltd., ‘»Do;~ .. 100 - . Te2 . 7a2
Byron Bay._,‘ E u N S ' L
: : Dept. . - »

Do DO. " ‘ - 57075 5014' -
Porter & Derrick Noe. . - 89 - Bl Ih o Ll Be2
Cudgen. SN T TR T
. Doy - - .. Div, Ind., . 8% . = - 6,1 Tkt

L - . Chemy C.S3, : . ‘ '”( S

S L& TJR. ¢ SR
- Mineral Deposits Do. ' .98 - o Tl 107743
Synd., Little - ’ L o
Burleighs ..

- ‘ The average thoria content of the pure monazlte accord-
ing to these analyses is 65 per cent. with no significant vari~
ations from south to north in the different deposits. Assuming

. the monagzite: content of. the beach sand . concentrates averages

046 per cent., the thorla contenu of such concontrat“s is 0.0h per
. Cento . : :

. DISPOSAL OF MONAZITE.‘

'PRESLNT PRACTICE.

: _ The follow1ng_llst summarlzes tne method of dispooal
of the monazite - at the time of our examination. .

ercon Rutile lelted.

1, Probably more .than 50 ver cent, 1nto monazite concentrate,
subsequently reconcentrated as opportunity offers and sold in



Australla.
2.,Mast of the romalnder into 11men1te reject and. dumped, S
3.A $mall proportion into rutlle concentrates, part of whioh is
~ so0ld in Australia and part shipped overseas,

Poxtqr,& Derrick.

1.Up to 80 per cent. into zircon concentrate 'and exported.
2e.Remaining 20 per cent ‘into ilmenlte reject and~dumped;

Metal Recoverles Pux, leited.

’*1.Practica11y all into ilmenite dump.

' Mlneral DGQOSItS Syndlcqte.

1+An unknown, but probably minor fraotlon into a high mona21te
table concentrate which is reconcentrated and stockpilod or -
marketed in Australia after further concentration.

2.A considerable fraction exported 4in mixed concentrates. o
3.Most of the monazite in the concentrates put through the GlLCuPC
magnetic separator goes into the ilmenite reject, dependlno upon

the intensity of the magnetic field used,’
L. A minor quantity into the zlrcon-rutlle concentratc Whlch is.
- exported._, : v _ L

Australian Tltanlum Company.

'l.An unknown, but probably smaller fractlon 1nto a high mona21te
table concentrate, which is reconcentrated’ and stockplled Dend-
ing further concentration.

2.Probably the major portion of the mona21te 1nto the mix a con~,
centrate whlch 1s exported. . .

R R

Rutile Sands Pty. Ltd._. All into mixed conoentratn and exportcd.

Southport Mlnerals. _¥§. olnllar to Australlan Tltanlum Company.

| ,Brltish Mlnerals Company )

Coff's Harbour Minerals. ; Not Wofking.L,‘
Rutile Mlneral Sands. ' o

Table Iv calculated on the average monthly throughput
(stoppages excluded), 1llustrates the present practice (Septembe i~
October, 19uu) with regard to the dlsposal of the monazmte. _

: TABLE IV | :

PRESENT MONTHLY RATH OF IVIOIQI'A‘LZI'I"1 P“ODUCTION.‘

Company @~ - ~‘Concen- Monazite Recov-~ Dumped: ixported as.
B ‘ trates Content ered in Il- Wixed or other
Treated ” - - menite Loncentratcos,
. Tons = Tons Tons . Tons Tons -
Zircon Rutile Ltde 40O 24 154 0.5 | Very small
- Porter & Derrick - 700~ L2 = - S 0.9 - 3.3 (in zir-
S o - . , con concen-
: _ . .- . trates)
Metal Recoveries Pty. 250 145 - © 1.5 -
Ltd. . _ . . . .
Mineral Deposits Syn. 700 Lhe2  l.0@ 0.7 2.5 x
Coff's Harbour Miner- Nil - - - -
ale. _ LT
British Minerals Co. Nil - - - -
Rutile Sands Pty. 400 244 - - 244
Aust. Titanium Co, 200 142 0.3 @ - 0.9
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Company i Concen- Monazite Recov- Dumped Exported a8
b trates  Content. ered, in Il- Mixed or

Sl hen Treated. i - - menite other Con-
. L Rejeet. centrates.

Southport Minerals 180 069 0.2@ S e o;7ﬁ54~"
Rutile Mineral Sands Nil - - - -
Totals 2800 16.8 3.0 . 3.6 10,1

4 1In monazite concentrate from cleaner tables, which is
cleaned up later by flotation,

@ In high monazite cut from primary tables, conteloing'up‘to”

.18 per cent. monazitey which is reconcentrated as opportunity
offers. _

X With the compietion of plant impravements now being made,; a
higher proportion of this monazite will go 1nto the 1lmen&te
reject.

PREVIOUS PRACTICE.

Zircon Rutile Limited.

Since approximately the end of 19453 wheo electro~magnetlc‘””
separators;were installed, practice has been similar to the pregent,

. Prior to that, any monazite not taken out by the cleaner tables went
into the rutlle-llmenlte concentrate and was: sold locally or overseas,
During the Company's early hlstory, monazite was. produced only as
required, if at all, and when not being separated on-. the,oleaner tables
presumably all went into the rutlle~1lmen1te product.

Porter & Dérrick,” E R SR SO O T S

.- - The present practice was begun only about. July, 1944, when the
electrostatic machines were put into operation, Until that date, from
the latter half of 1942 when the electromagnetic separator: was:
installed, the disposal of the monazite was 81m11ar, except “tHat the
exported fraotlon was contained in a zircon~rutile mlxed concentrate
instead of in a zircon concentrate. Before mid-1942 all the monazite
in the sands was exported 1n the mixed zircon-rutile- 11men1te concen-
trate. C REDSEOTAE .

Metal Recoverles Pov. lelted.

The present practice has n0u varied.

Mlneral DepOSLts Svndlcate.

This company has been reaectlng some 1lmen1te since the end of

. 1943, Before that, most of the monazite was exported in mixed ..
concentrates, A monaz1te concentrate from the tables has apparently

been produced SInce early 1942. Lo . A

Australlan Tltanlum Company The praotlce of ‘these companies has been
similar to that of Australian Titanium

. Coff's Harbour hlnerals B Company at present. . A high monazite cut
: ' 2+ ) was saved from the tables, but most of
Southport Minerals " .) the monazite went.into the mixed

concentrates which were exported.

Rutile Sands Pty. Ltd.

British Minerals éo. All the monazite has been exported in
the mixed concentrates,

Rutile Mineral Sands




TABLE V.

PRODUCTION AID) ';~]}L%’OE{T._3*~OF COLCaiiias,
NAME OF COMPANY AND TOTAL PROD~ | PR0ODUCTION LONAZITE TOLAL LONAZITE 2XPORTS IONAZITE
IT‘iP’E QF COHCENTRATE UCION TO FOR 12 MNUHS QLTS WL EXPOL TS QONTT-JN'L‘ OF MR 12 LdiTIS CONTENT
ENDII‘IG_}OZJ_@/MJ.L 70 %0 /lg; LAPORTS B 111G 12

Tons Tons % Tons Tons Tons Tons
Zircon Rutile Ltd.
Zircon 10118 1589 il 8350 @ Nil 1155 Nil
Rutile 1522 1152 Oel 690 Oe7 539 0.5
Zircon-Rutile 51 x Nil 0.6 ? - - Wil -
Rutile-~Ilmenite 6104 75 03 L4081 @ 12.2 90 0.3
Ilmenite 1014 @ 651 Q@ 0,2 Nil - Nil -
Monazite 64 b 1.4 85.0 Nil - il -
Porter & Derrick.
Rutile 875 875 Oe1 875 0.9 375 0.9
Zircon-Rutile 10194 315 0.6 10194 o 6le2 3993 24.0
Zircon-Rutile-Ilmenite 43917 Nil 0.6 43917 ¢ 263.5 N1 -
Ilnmenite 3000 @ 2000 0.8 Nil - Nil -
Metal Recoveries Ltd.
Zircon-Rutile 65,48 d 1960 Trace sLO7 - 1763 -
Zircon-Rutile~Ilmenite 396 Nil 0.6 396 ¢ 2.4 Nil -
Ilmenite ‘ 2125 @ 705 @ 2.7 Wil - M1 -
Hineral Deposits Synd.
Zircon-Rutile 1851 1686 0.1 182l 1.8 1659 1.7
Zircon=-Rutile-Ilmenite 11058 L4707 OebH 11058 ¢ 55.2 L4707 23,5
Ilmenite 826 @ 706 2 1.2 Nil - il -
Monazite 90 @ 45 Q 7=25 Nil - Nil -
Coff's Harbour Minerals. ]
Zircon-Rutile~Ilmenite 2066 L71 0e5 2005 10.0 4,69 2.3
lonazite Be5 le5 25,0 Nil - il -
British Minerals Co.
Zircon~-Rutile-Ilmenite 1880 160 06 1020 6.1 Hil -
Rutile Sands Pty.#td.
Zircon-Rutile-~Ilmenite 7837 51Ld; 0.6 7553 45.3 L8870 31.2
AuétralianAmitan;gm>Co.
Zircon-Rutile Ly M1 Oel % Ll - Nil -
Zircon-Rutile-Ilmenite L175 1986 0.5 L175 20.9 2002 10.0
Monazite 20 10 7-18.0 Ml - il -
Southport Minerals.
Zircon-Rutile-Ilmenite 760 760 0.5 630 3.2 - 630 362
Rutile liineral] Sands.
Zircon-Rutile-Ilmenite 500 @ 500 @ 0.6 136 0.8 136 0.8
'\ TOTALS ¢ ,
Zircon 11845 3247 0.0 = 0.9 | 10018 14.9 2813 14.9
Rutile 2397 2027 Oel 1565 1.6 1414 l.l4
Zircon-Rutile ' 18688 7961 Trace=0.6 { 17469 63.0 415 25.7
Rutile-Ilnmenite 6104 75 0¢3 4081 12.2 90 0 0.3
Zircon-Rutile~Ilmenite 72520 13728 OeH = 06 | . 70860 LOT.4 12014 71.0
Monazite - 122 58 7 -85 - - - -

X Produced in 1934 - may be zircon-rutile-ilmncultce. . Cs Aosunicd all prouauction grroricd.

@ BEstimated - approximate only.

de

Includes stockpile zircon-rich concse.approx.9iyly tonse
Other production not knowne

b Production of monazite from 1/1/43 to 30/6/Ll oulye




TOTAL PRODUCTION AND EXPORTS,

From the available figures, Table V has been compiled to
show the prgduction and exports of the various products and the
approximate amount of monazite contained therein. Figures are
given for the total quantities since the industry started in
1934 and also for the year ending Deccmber 31ste 194k, in order
to 1llustrate the present rate of production.

FProm Table V, a total of L4L86.9 tons of monazite has been
exported, all of which went to the United States of America,
except 3 or L tons to the United Kingdm, Of the total exports
to the United States, LO7.L tons were contained in mixed zircon-
rutile~ilmenite concentrates and 63,0 tons in a zircon~rutile
concentrate from Porter and Derricke.

PRESENT STORES OF MONAZITE+BEARING PRODUCTS.

‘ The main potential sources of monazite at present are the
ilmenite dump at the Metal Recoveries Pty, Limited plant at New
Brighton, and the stockpiled monazite concentrates of Mineral
Deposits Syndicate and Australian Titanium Company.

: It is estimated that Metal Recoveries Pty. Ltd. has
separated 2,000 tons or more of ilmenite since operations began,
but it is no¢ known whether all of this is stored near the plant.

The dump is spread out over a considerable area and would be

- difficult to measure accurately, but was estimated to contain
certainly more than 1,000 tons. A grab sample taken at many
places in the dump (below the surface) showed a monazite content
of 2.7 per cent., indicating that there may beé 'up to 50 tons of
monazite in this dump. It is doubtful whether there is any
practicable method of separating out this monazite though it may
he possible, by careful regulation of the magnetic intensity, to
effect a partial separation with the electromagnetic separator,
The concentrate thus obtained could possibly be carted to Byron
Bay and there cleaned by flotation in the Zircon-~Rutile Limited
plants.

Mineral Deposits Syndicate and Australian Titanium Co.,
are under the same management and work in close association with
each other. They reported total stocks of monazite at 30/9/uLli
of 90 tons, the.monazite content of which is estimated at 5 ~ 10
tons. Most of this could probably be recovered in a fairly clean
monazite concentrate by retabling and by eleetromagnetic and
electrostatic treatment on the premises of Mineral Deposits
Syndicate at Southport, Queensland. . ' ‘

_ Messrs. Porter & Derrick should have an ilmenite dump
of over 2,000 tons, which is growing at the rate of approximately
140 tons a month and which has a monazite content, according to
our sample, of 0.8 per cent. The ilmenite reject from the
Zircon Rutile Company's plant is too low in monazite (0.2 per
cent) to be worth consideration as a source of monazites

TQTAL POSSIBLE PRODUCTION.

Teble IV shows that the present monthly throughput of the
plante is about 2,800 tons, with a monazite content of 16.8 tons,
equivalent to, say, 200 tons of monazite per annum. However,
recovery under present conditions, either as a high-grade or a
low~grade monazite concentrate, is considerably less than 20 per
cent. or probably only about 30 tons of monazite per annum or
lesse Approximately 60 per cent of total monazite in the con-
centrates is being exported in mixed or other concentrates.

Zircon Rutile Iimited is the only company whose plant could be
fairly readily equipped to make a reasonable satisfactory

recovery of monazite, and even if all other plants saved a monazite-
rich fraction from the tables and sent it to Zircon Rutile Limited
for concentration, it is doubtful, (owing to the high proportion
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of monazite which cannot be separated by gravity methods from
the zircon, rutile and ilmenite,) whether very much more than 20-30
per cent. of the monazite would’ be recovered. e
: From the productlon figures supplied- 'by' Mineral
‘Daposits Syndicate, Australian Titanium Co. and Uoff's Harhour
Minerals, and assuming a constant head value of 0.6 per cént,
monazite 1in the concentrates, it is estimated that the propor-
tion of the total monazite that is recovered in their monazite
concentrate from the tables varies from 10 per cent. up to a
maximum of 30 per cente. On these figures a possible 60 tons of
monazite (thoria content 3.9 tons) per annum could be collected
‘in a monazite-rich concentrate containing up to 2% per cont.
monazite, and if production were urgently rcquired arrangements
could no doubt be made for the elimination of the other minerals
in this product at some .central plant. If Zircon Rutile Limited
were to make arrangements to obtain a more complete recovery of
the monazite in their concentrates by flotation, this total might
be increased by a further 10 - 15 tons.per annum,..On present
information, the only method of obtaining a greater monazite pro-
duction =~ up to a possible maximum of 150 tons per annum (75
per cent recovery ‘from 200 tons) would be to arrange for the whole
of the output of concentrates, of all operating companies, to be
subjected * to selective flotatian for the removal of monazité.
However, on account of the number and location of the deposits,
the different methods of concentration employed, and the low
monazite content of the beach sands, there does mnot seem to be
any practicable method by which such an arrangement could be made,
even under conditions of the most urgent necess1ty. ‘The maximum
production, therefore, that could reasonably be expected is the
gbove figure: of 60 to %5 tors per annum, or about 0.2 per cente.
of the totaltannage of concentrates treated.

[

' N. H. FISHER,

‘GANEERRA;_ A.Q.T,*," ' | 'CHIEF GEOLOstTq(i
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