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-Abstract-

The treatment of Moana Beach sands has been
investigated further with the object of
recovering monazite. Turther work is
recommended,

+ % %

1, SUMNARY

o ®

The production of a monazite concentrate Trom the Moana
Beach Sand deposit has been investigated,

The raw materials used in the investigation were:

(2) A primary gravity concentrate,
(b) A monazite concentrate prepared previously from

a sample of the beach sand.(1)°

Combined magnetic znd table concentration tests on a

Humphrey spiral concentrate gave the following results:

(1) Almost complete recovery of the monazite in a concentrate
which was 0.8 percent by wecight of the original bcach sand

and contained 5,1 perccnt rare carths,

(ii) OSixty-nine (69) nercent recovery of the monazite in a
concentrate which was 0,33 percent by weight of the original

sant  3nd contained 8.3 percent rarc carths,

Flotation tests on a monazite concentrate from previous
tests showed that some scparation of zircon and monszite couldibe
cffeccted.

Further work on the =roduction of a monazitc concentrate

is rccommcnded,
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2, INTRODUCTION.

Previous work for the nroduction of market grade rutile,
zircon and monszite conccnirates from loana Beach sands was
not successful,

The present investigation was confined solely to the

nroduction of a monazite concentrate,

-

3, MATBRIAL BEAMINED,

The »rimary gravity concentrate referred to in the summery
was prepared by passing the original beach sand through = Humphrey
spiral concentrator, This primary concentrate ;which was 19.4
nercent by weight of the total sand and contained 0.7 percent
by weight of monazite,was used Ffor combined magnetic and table
concontration tests,

The monazite concentrate used for flotation testing waes
vrepared by bu}king several monazitec concentrates nproduced in
D¢ vious tests,(l)- The minceral composition of this »Hroduct

wag:

Mineral, Weisht Percent.
Monazite, 49
Onaques, zircon rutile garnet)

and miscellancous silicatos) 51
TOTAL, ... 00

4. BQULPMERT,

The main laboratory equinment used consisted of the

following:

(2) Stearns (Pick-up-type) megnetic separator,

(b) Wilflcy table,

(c) 200 gram Fagergren flotation cell,
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5, EXPERIMENTAL PROCEDURE and RESULTS.

5 1 Combined magnetic and table concentration of monszifte
from o _primary, sravity concentratc.

The object was to ascertain the maximum possible rcecovery
of monazite from the primary gravity concentrate recferrcd to in
Section 3,

5.1.1 Magnetic soparation of the primery sravity concentrato.
Previous work had shown that monazitc sevarates imto
the non-magnetic fraction from iow intensity mesnetic
senaration, It was decided to ouss the »rimary sravity
concentrate through a Stearns pick-un-typc magnetic
separator_to romove.tho strongly megnetic mincrals, namcly
mognetite, ilmenitc, hematite and garnct,
The conditions under which the scoaration was madc
and the results of thc scparation arce showa in Tables 1 and

2 respectively,

TABLE 1,

Conditions of Magnetic Scoparstion,

Teed ratec, 6 1b/inch/hour,
Currcnt, - 1,2 amps,
Belt speed, : 40 t; /minute;
Disc neripheral specd, ; 80 ft./minute.
hclpht ox Disc «loading edge. 3/32 iadi.
" _trailing cdgc, 1/8 inch,
TABLE 2,

Results of éﬂﬂaﬁl__SQQQEZELwE.

. Weight poercent of -
o . . Sy b hngd —.‘r;. he .
Fraction, Original Boach Sand. Percecitt Rare Barths.

lMagnetics, ) 10.7
Non-magnetics, 8.7 0. 6 (calcul ted)

FEED (Gravity conc.) 19.4 0.3
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As no rarc carths werce reportcd in the magnetic fraction,
it was not considercd nccessary to have the non-magnetic
fraction assaycd, The assay for rarc cariis was substituted
for the mincralogical counts owing to the difficuliy in

obtaining 2 satisfactory material belance with the latter

mcthod.

5.1.2 Grevity cgnccgtrate of the non-macnetic fraction
- Zrom Scction Zedl.

Two tabling tests were conducted on thoe non-magnetic

fraction from Scction 5.1l.1 to ascertaint

(2) The moximum rccovery of monazite.

(b) The maximum grade of monaszite concentrate,

In the first test, concentrate, middling and tailing
fractions were produccd, the concentrate fraction being
taken at_a point considered to give & maximum rccovery of
monazitc, _

Tn the sccond test, four tabling steps werce cmployoed,
with the toiling from cach stage forming the fecd to tho‘
noxt stage. From cach of the first threc stages a small
weight of concentrate was removed with the object of prodﬁcihg
high gradec monazite fractions, In the fourth stage two
larsger  concentrates were removed,

The conditions and results of the two tests are given

bclow in Tables 3 and 4 respcectively,
TABLE 3,
Conditions of Wilfloyv Table Tosts.

, Test 1o Tost 2
TFeed rote (dry solids), 45 1b/hr, 25 1b/urs
Total water addition, 150 galls/hr. 160 gall/hr;
Length of stroke. - 0.5 inches, 0.5 inches, C
Freauency of stroke, 250 strokes/min., 270 strokes/min,

%36 3%
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TABLE 4,

Regults of Wilflcy Table Tosts.
Weight Rare Barths,
. Percent ; GRTH
est, Traction. géagﬁlgaﬂds. Percent., g;ggggg. Distrib;
Percoitt,
. Concentrate, 0.8 . De 100,0 100, 0
Middling, 1.4 tr.
Toiling. 6.5 -
FEED (Won—Mu 2. Froction.) 8.7 0.5
. Concentrote 1; 0: 05 18;3 185 ‘185
2, 0. 06 15.6 19.0 3755
3. 0, 03 142 8.6 46,
45 0.19 6.1 23.4 69 5
5. 0.72 2.1 3045 100.
Tailing, Te65 N.D.
FEED (Non-Mog., Froction). 8.7 0,6

monazite in the »nrimary grovity concentyate can be
by combined magnctic
representing 0.8 percent weight of
containing 5.1 percent rorce corths,

to produce 2 high

Althouzh

rare ear

e el

The results of Test 1, indicnte thnt most of the

~ conceuntrste contaiainy

the ori

The attennts
grade concentr=te werc not

roprordmately

in T

Trecovered
~nd toble concentration in o Hroduct
izinnl sond and

eot 2

successiul.

-

percent

©hs and representing 0.14 percont of the origzinal

beach sn~nd was »roducced the recovery ol rarce carths was only

5.2, Furthor concentrotion of 2 monazite

g gy s e

46 »Horcent,

Z1lotntion.

The conmmon mcethods of concentration of montnzite are

zravity, mucnetic and hizgh tonsion sepnr~tion,

ided 1o

It wos

cramine wac »os:ibility of concentriting monnzite

by Tlot~tion uvsing two »natented methods covering the
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separation of momazite and zircon. In exch case the ziron
is floxted from the mon2zite, leaving o nmonazite rich
tniling,

several preliminary tests wore made of each mothod
but due to the shortage of suitable feed msteridl it was
impossible to determine the best conditions for ontinum
separation,

A smnll quantity of monazite concentratoe oreviouvsly
produced from Moana Bench sand was available ond was used
as feed for all flotation tests,

The rosults of 2 test of cach method are ~iven in

Toble 5,

As it was considered important to cstzblish tho
zircon/uonaz ite selectivity, the flotation fractions were
examined mincralogically, in prefercnce to chemical analysis,

The comditions under which the tests were carricd

out 2re given below:

-3

Tegt 1.

The flotation Ffeed was washed with 5 aercent
hydrochloric acid, and then with a 0,2 percent solution
of sodium olexte, The materinl was then washed with

water and floated in the flototion ccll.

Iost 2,
The flotation feed was conditioned with 0,1 percent

sodium hydrozidce solution and cnoughh pinc oil to give

Fh

2 copious froth, Altcrnote 2dditions of solutions o
sodium oleyl sulphonatc 2nd oleic =cid were made until
the zircon commenced to float., Additions were continucd
until the froth dorlencd, at which stage a2 second

concentrate, reforred to ns a zircon middling wos taken,
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TASLE 5,

o~

Resulis of Flototion Tests,

ircon Monnmite

Test “Bame s Woisht “ircon Monnzite ot Loy
No, FRACTLON. Percent Percent Percent gércii& géiggig'
1. Zircon cone, 13,9 92,0 5.4 38.6 1.4

Tailing, 86,1 23,6 60,5 61.4 98,6
FEED. 100,90 33,1 52,8 100,0 100,0
2. Zircon conc. - 3.7 95.4 1.6 12.6 - O.l
Zircon middl, 23,2 44,0 30,C 34,5 12,7
J.t--lllnbo 73.1 2104‘ 6502 5209 870
FBED. 100, 0 29.6 54.7 100.0  100.0

Definite trends arc shown by the results ol both
flos~tion tests, In each case zircon is preferentinlly floated
2lthough the dlstrlbutlons of gircon in thc concentrto
fractions arc low, and as 2 conscquence the ratio of cnrichment
of montzite 1n the Ilotzulon toiling is low. However, the

results warrant furthcr work.

6. OBSERVATIONS and CONCLUSIONS.

he work, rcported in Scetion 5,1 of this report, for

the recovery of monnzite frdm 2 primory gravity conceatrate
indicates thnt wmost of the monazite can be recovered witix = ratio
of concentration of approxiunately 100 to 1,

The e tiiod of treatment adopted to zive this result
was nuch simmler thaon that used for the work reportcd in E.D. 56,
First Renort. However, this simplificd flowsheet did not take
into account the zircon nnd rutile contont of the sond and no
ottonyt wos made to rcecover these two mincrals,

Beenuse of the limited amount of nonazite concentrato
avniloble Jorr testinz,only preliminsry flotation tests were
conducted: bv definite tronds were cstablished and furtier work

is desirablo.



7. RECOMMENDATIO ™,

he investigation of this deposit to wroduce a
markevable monrzite concontrate should comtinue,

The object of test work reported previously WOs to
nroduce snlenble rutile, zircen and montzite concentrotos., It
w2s not possible to do this with the rolatively complex

flowsheet adopted, If, however, the main consideration is the

rcecovery of monazite the following simmlificd nroccodure con bo
o il oy

adopted.
(») Prinary gravity concentration using Huuphrey spirals.
(b) Sccondary gravity concentraticn uvsing Wilflcy tables

with the object of nroducing 2 concentrste containing 211 of the

nonnzite 2t the highest grnde possible,

(c) High tension sepsration of tho final gravity concentrate

to mreduce 2 monnzite/zircon non-conductor fraction,

(a) High intcensity induced roll masnotic separation to

nroduce = magnetic fraction comtaining the monnzite.

(e) Flotntion as an alternative or supplement to stop (d)
Such 2 flowsheet (Vide Appendix 1) neglects the

poscibility of producing rutilec or zircon 2t morket grade, but in

view of the »nresent low market prices for these two mincrals it

ney be more cconomic to adopt a simple.flowshoet and consider the

dopesit purely as 2 source of monazite,

(1)
REFERENCE, .

The following ronort covers previous work mentioncd in

this rcwort,

(2) R,D. 66 - First Report - Recovery of monrwitc rutile
and zircon from Moanz Beach sandsg,

W HWe K



APPERDIX 1,
Recovery of Monnzite fropm Moana Beach 3
Beach Sand,

Trash Scrcen,
|

Undersizc. Q;f.qgaiz.@.
Monszite, Hognetite. Re ject.
Rutile, Tinonite,

Zircon., = Gornet.

Hematitc, Heavy Silientes,
Tincnite, Quartsz,

Humphro% Spiral,

1 i | '

Rougher_ Cong. - Rougher Tailing.

Monnzi 4o, Ilmenite., Re ject. ’

Rutile; liagnetite, Heavy Silicates,
Zircon, - Timonitec, Quartz,

Henntite, Gornet.

|

Wilfley Table.

i ‘ 3 1 )
Pinal Grovity Cong, Pojling.
Monczite, - Re ject,
Vrgnetite. Rutile;
Tlucnite, Garnet,
Henmatite. Limonite.
Zircon,
Rutile.
H

High Tconsion Scparctor,
Conductors Non=conductors.
Voo tit0, | : MBnaz%%e.
Ilncnite, Zircon.
Heonotite, :
Rutile,

High Intcnsity Magnctic Separctor,

Magactice Non-Mainetice
Monazitc. 4ircon,

I IWE N E
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