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ROSSARDEN SLIME TAILINGS RETREATMENT

Introduction _

Mr. H. Staopoole submitted two samples from
tailings dams at Rossarden with & view to assessing tin and
tungsten recovery from retreating this material.

The samples submitted weretw

830790 from Dam 1
830791 " Dam 2

Ap a preliminary asseesment a sizing and
distribution of tin and tunmgsten has been done on both samples.

Results

The results of these sizing tests arete
830790;: _Dag 1

Ixaction Mags (%) Agsay (%) Distribution (%)

(um) Andiv. Cup Sn 22 _Mn Tungsten
KQl' 4 Indjv. Cum Indiv. Cum
il +4750 0401 0,01  0.08 0,07 Tre Tr. Tr. Tr.
+2360 016 Q9417  0.06 0.09 0403 .03 0,04 0.04
. . rﬁ +1180 1-98 2.1, 0.10 0006 0047 0050 0.29 0.33
.+ 600 3.09 $5.24 0.07 0.06 0.52 | 1.02 045 0.78
+ 300 3.91 9.15 0.08 0.09 0.74 1.76 0.86 1.64
+ 150 475 13.90  0.15 0.14 1.69 3.45 1.63 3.27
+ 75 7.95 21.85 O.14 0.12 2,65 6.10 2.33 5,60
+ 38 16.48 38.33  0.19 0.17 Tedd 13.54 6.86 12,46
_o/81 0.46  38.79 13.6 15.0 14.27 27.81 17.71 30.17
. C/82 1.02  39.81 2.9 2.6 675 34.56 6.80 36.97
§ C/83 11.29 S1.10 0.68 0.65 17.51 $2.07 18.83 55.80
. C/54 11.96 63.06 0.52 0.43 14.18 66.25 13.20 69.00
fFo/ss 6.51 69.57 0.45 0.36 6.68 72.93 6.01 75.01
T o/r 30.43 100 0.39 - 0.32 27.07 100 24.99 100
- Head 100 0.41 0.40 10O 100
0/S Tamnaratnra 4cn
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g& 8307911 Dag 2
Praction Mass (%) Aspay (%) Distribution (%)
(um) Andiy. Cum En v, —1Iin Iungsten
indiv. Cum Indiv. Cum

+9530 0.16 0.16 0.01 0.01 Tr. Tr. Tr. Tr.
+4750 0.08 0.24 0.50 0.01 0.10 0.10 Tr. Tr.
+2360 0.27 0.51 0.17 0.08 Q.11 0.21 0.05 0.05
+1180 545 5.96 0.14 0.07 1.82 2.03 0.78 0.83%
+ 600 11.52 17.48 0.11 0.06 3.01 5.04 1.40 2.23
+ 300 12,75 30.23 0613 0.05 3«94 8,98 1.30 3.53
+ 150 10.86 41,09 0.15 0.07 3.88 12.86 1.54 5.07
+ 75 11.75 52.84 0,19 0,10 5e31 18417  2.39  7T.46
+ 38 14.02 66.86 0.61 0.60 2034 38451 17.10 24.56
c/s1 0e52 ©7.38 14,1 19.7 17.51 56.02 21.40 45.96
c/s2 0.83 68,21 Jeb 4.6 Te13 63.15 7T7.98 53.94

?:0/33 7.13  75.34 0.81 1.18 13.79 76.94 17.58 7T1.52
0/34 T.38 82.72 0453 0.73 9.34 86.28 11.26 82,78
0/55 3.90 B86.62 0.41 057 382 90410 4.64 8T.42
O/P 13.38 100 0.31 0.45 9.90 100 12.58 100

" Heed 100 0.41  0.48 100 100

gc/s Temperaturo 15%,
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In order to assess possible recovery these twe sizing

‘analyses will be oonsidered in three size ranges namely:e

The plus 600um materisl which is considered %too coarse foxr
retreatment and contains insufficient values for regrinding
can be excluded from further consideration.

The material paessing 600um but retained in C/S2 can be
considered that most likely to be recovered in retreatment
and should bs a reasonable guide to what can be achieved
by & gravity recovery circuit such as 1s envisaged, and

The slime material, C/S3 and finer, may be worth
ooneontrating although recevery from slime material cannoct
be expected to Bs very high in a gravity eircuit.
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Applying the above to the results we havet=-
830790 Dam 1

1. The ooarse reject, «9.53mm; + 600um, containgi=
Mase 5%; Tin 1%; Tungaten 1%.
and Assays 0.08% Sn; 0.06% wo3

2. The main fraction for retreatment, ~600um to C/S2 containsi-
Mass 35%; Tin 34%; Tungsten 364
and Assays 0.4% Sn; O.4% W0y

. 8 The slime fraction, C/S3 and lower, oontainsie

Masgs 60%; Tin 65%; Tungsten 63%%
and Assays 0,5% Snj Oe4% W054

EQ}gzg‘l Dam 2
¥ 1. The coarse reject, «19.05zm; + 600um, contains:-

Mass 17%3 Tin 5%; Tungsten 2%
and Assays 0.1% Snj 0.06% HOB.

24 The main fraction for retreatment, ~600um to C/S2 containsie
Mass 51%; 7Tin 58%; Tungsten 52%
and Apsays Q.5% Sn; 0.5% HOB'

Be The slime fraction, C/S3 and finer, containsia=
i ' Mags 32%; Tin 37#; Tungcten 46%
f and Aseays 0.5% Snj 0.T% WO4.

e TR DR R

St

: Thus it ocan be seen that from 830790 about & third of the
tin and tungsten are oontained in what can be regarded as a
recoverable fraction. Not all of this would be recovered in
2§:ctioe but some could de recovered from the slime material so

t as a preliminary guide a recovery in a low grade tin product
ort:aytone third of the values seems at this etage a reasonabdle
estimate.

- with 830791 the prospects loock better with the possibdle
recovery of half the wvalues in a low grade product.

: The nature of the tin and tungsten oocurrence can be gauged
from the o0lose relationship between the distribution of mass gnd
values in the fractions of interest adbove. This suggests a
fairly unifors distribution of the values indicating a uniform
composition in the grains of the wvariocus sizes although in both
C/S1 fractions, where density becomes a factor in the eizing,

ere is a tin concentration indicating some non uniformity of

grain compositi,n, However to achieve & marketable concentrate
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(say 50% Sn) any retreatment would have to include grinding eof
the low grade concentrate followed by further concentration
and magnetiec separation of the wolfram.

A closer study of the results for 830791 shows that
the fractions +38um, C/S1 snd C/82 sogether contain 15% ef the
mass, 45% of the ¢in and 46% of the wolfram and would assay
1.2% Sn and 1.5% WO,. If this material could be separated
by hydraulie cyclonzs it offers a reasonably high grade gravity
feed containing Just under half the values.

Gonclusion

There would appear to be better prospects for retreating
830791, Dam 2 with a recovery of around half the values in a low
grade concentrate which would have to be further ground and
concentrated, with loeses, te achieve market products.

| ///\/-t '\;i{.x —

(E. XK. Welling$on) _
ota



DEPANRTMENT OF MINTD S TASMANDA

27th May 1983
R@23

TIN AND TUNGUWEN DISCRIBUTIUN IN COAlGs TAILINGS Fhi THE
ABuRPOYLe. MINE AT ROuUA LDEN l»\ND A BoCOViRY TLUT INCORIORATING
GRINVLUING OF A SELEC YLD BIZE‘iANG; CF THie [AILINGS.

Introduction

Reseurcin project R8B27 examined grodb sam-les from the
face from several locations arsund the coarse tailings dump ot
Hosgsardene

the sam,les L. tihle investigation were derived by
aril ing the tallinge dun; from to: %o bottom at selected localities.
Holez & and 3 were reported %o be very succes:-ful holes In which
eam, le recovery was malntained from the to to the bottom of the

iolce The remnlining holes were laso—suweces fyl g -suc—le reeovery
s —Aal 0o -soode The son les from thege 1ntter heles ore bulked

to ;rovide the feed for rod milli.. and »n recovery test.

The details of the sunmles which veore submitted by
Lre He Gtucrole are ap followe:e

Hegistesred Number Lescri-tion
821925 Hole 2
821926 tlole 3

Hole 1, licle 4, Hole 35,
Bzg 6, Bug T, liole 8 (toyp
821927 { Hole 8, 8.5-15,
i_Hole 9, lole 10~11 1etre

Tin =nd wo}rnistributions

Snm~les 821925 (Hole 2) and 821926 (Hole 3) were
sereensd and the size fractions werae aasayed for tin (Sn)
and tungstic oxide (NOB).

The sizings Aand distridution of Yn and W0, were ns
followst~- 2
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ege ho 821905 Hole oo

oivze Fruction Masg ABriLy - & vistribution ‘

g £Cum Sn w0y  Sm  Sn Cum WO, V05 Cum
+ 12.70 mm 7.1 71 0.02 0.01 1.3 1.3 2.9 249
+ 9+53 mm 9.1 16,2 0,03 0.01 Zed 37 246 55
+ 5.6 mm 18.3 34.5 0.04 0.01 6.4 10.1 8.9 14.4
+ 4.75 mm 8.9 43.4 0012 0.01 10.2 2043 4.0 18.4
+ 4.0 mm 8. 51.4 0.05 0,00 3¢9 24,2 1.3 19.7
+ 335 mm 1.1 62,5 0.07 0.01 7.3 31,5 el 22.8
+ 2.8 mm 9.2 T1.7 0.10 0.03 8.7 40.2 12.0 34.8
+ 2436 mm 6.6 78.3 0.05 0.04 3.c 43.4 10.9 45.7
+ 1.4 mm 13.9 92,2 O0.14 0.04 18.4 61.8 23.6 69.%
- 1.4 on 7.8 1000 Ge53 0.%0 38.2 100.0  30.7 100.0
Cale. He=zd 100.0 (0a11) (0.02) 1® 0 100.0

Roge No 821926 Hole 3

T R AR A e B DL LLTT T UL R T

Size Friaction Mass Agsay & o »igtribution
f 2 Cum  5n 222 sn 5Sn Cua W w0y Cum
+ 12,70 mn 17.5 1745 0.04 0.02 6.6 6.6 §.2 9.2
+ 9.5 mm 9.7 27+2  0.04 0402 3.4 15,0 5e1 14.3
+ 5.6 mm 20.2 47.4 0.05 0.0 9.7 19.7 7.8 2241
+ 4.75 mm 9.2 56.6 0.16 0.02 13.5 33.2 7.7 29.8
+ 4.0 mm 840 64.6 0.11 0.04 8.5 41.7 1.8 41.6
+ 3e35 nm 9.3 73.9 0.1t 0.01 9.2 50.9 4.2 45.8
. + 2.8 mm 6.8 B0.7 0.06 0.02 3.9 54.8 3.8 49.6
+ 2.36 mm 4.8 85.5 0413 0.08 5.5 60.3 13.6 63.2
+ 1.4 om 9.5 95.0 0.23 0.06 20.0 80.3 20.7 83.9
~ 14 mm 5.0 100.0 0443 0.09 19,7 100.0 16.1 13040
vale. Head 100.0 (0.11)(0.03) 100.0 _ 100.0

These results show that it would bde desiradble to screen ths
material on 5.6 mm to produce a coarse product for paving use, since
the =5.6mm + 4.75mm fraction carries a considerabdle quantity of tin.
Removal of the oversize material 1ifts the grade of the undersize
material as followsie

Assay % L HoQovery
-5.6 mm Masg Sn li_ol _5_3_!_3 !22
Hole 2 65.5 (0.15) (0«03) 8909 8506

Hole 3 5206 (0-17) (0004) 8003 7709
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Inserting & .36 mm screen would give two products ags followsi-
Agsay % ﬁ'Disgribujlgn §
£ Mass Sn 221 Sn woz
Hole 2 _
-5.6mm + Z.36mm 43.8 (0008) (0.02) 3343 31.3
-2 e 36mm 21.7 (0.28) (0006) 56.6 54-3
Hole 3
-5.6mm -+ 203631111 3801 (0012) (0003) 4006 41'1
Inserting a le4 mm screen would give two products as followo:=-
Agsay % % Distribution
s Mass sn igz sn :22
ilolr 2
-S.Gmm + 1.4mm 5707 (0010) (0‘02) 5107 5409
-104.'!11'12 7.8 0-53 O|10 38.2 3007
Hele 3
-506mm + 1-4m.m 4706 (0.16) (0004) 60.6 61.8
"-1041'111[1 500 0043 0-09 19'7 1601

2agovery Tesgt

The composite sample, Reg. No 821327 was wet scraened on -
J«457 m. dia. Sweco screen fitted with a 4.75 mm and a 1.24 mr
screen ¢cloths. The =1,24 mm product wns pumped to a Vickers 5
turn CC series spiral.

The spiral concentrate was sized by hand screcning using 290 om
dia. laboratory test screens with 500um and 250pum apertures. The
+500um fraction was further oconcentrated in the 60mm X 40mm Cenver jig.
Thie concentrate was magnetically separated with the dry Rapid high
intensity magnetic separator and the non-magnetice were further
concantrated by panning. Sulphides were skin floated out during the
ranning operation.

The =500um + 250um fraction was oconcentrated on the Deister
table und the concentrate was further concentrated by panning and
culphides were removed by skin flotation during panning. The pan
concentrate wos magnetically separated with the dry Rapld high
intensity magnetic separator.
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The < 50um fraetion was concentrated on the Leister tnble,
cnd the table concentrate wns subjected to low intencity mognetic
gepnration using n hand magnet to remove highly wrgnetic materinl,
posribly ferro-silicon. The non-magnetics were then floated in
a flotation cell to remove sulphides. The flotation tail wns
further upgraded by panning and the pan concentrute was
mngnetically separated using the dry Rapid high intensity magnetic
separator.

The results of this part of the recovery test were as follovo:=

spiral ancentrate

Assay & % Distribution
Proguct sMage  sm WOy sn Wy
=-1e4mm 5/L C
+500um J7T 1.743 0,05 0.02 0.9 Qo7
JC M/A 0.001 49.9 1.2
JC N PC. 0.001 68.7 0.9
=500um + J50um TT 1.240 0.04 D02 Q.4 Q.4
TC PT 0.059 0.65 0.18 0.4 De2
PC M/A 0003 49.9 28
PC N 0004 T2.4 2.9
-~ 1501m " 1.498 0«04 Je 02 Oebd Oe6
T M/A 04006
T PC 04022 21 el Qa3 O
FI PT 0.052 0.82 0.34 Ued Oe4
PC M/A 0.007 49.9 Te5
PC N 0.008 66,5 5e3

Because of the poor reco#ery of tin and tungsten in the
4+500um fractiion, it wus declded to retreat the splrol tailing.

The spiral tailing was wet screened by hond ueing 200mm dia.
laboratory test screens with 500um and 125ue apertures.

The.+500um fraction and the ~500um + 125umn frectionc were
concentrated by panning. The pan c¢oncentrate in each case wag
magnetically separated uasing the dry Rapid high intensity mugnetic
seperators The =»125um fraction was table concentrated using the
velster table to give a concentrate T1C and a tailing T1l.

The concentrote was retabled to give a concentrate T2C and a tailing
T2T. This teble concentrate T2C was magnetically sepurated with =
10w intensity hand magnet to remove highly magnetic material,

The non-magneticvs were then floated in a flotation cell to remove
sulphides. The flotation tail was magneticnlly separated with the
dry Rapid high intensity magnetic separator, and the non-magnetics
were panned to produce a final concentrate.

e i i ia e b B et b g st bamsns B S
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The results of this retre tment of the sriral tailinyg were
re followuj=

Spiral Talling

Assay % S5 Distribution
Produgt $ Mass sn !22 Sn 222
~1.24mm $/L T
7 4500pm PC M/A 0.002 50.8 2.0
PC N 0,005 69.4 3ot
PT 1.066 0.15 0.05 1.5 14
~50Qum+250un
FC M/A  0.000 £0.8 0.2
¥C K 0.000 51.2 Qe2
PT 0.087 Oe11 0.03 0.1 0.1
~125um T1T 3.101 0.08 0.09 2.4 5e8
P27 0,467 0.07 0.05 a3 045
T2C M/A1 0.003
FC 0.010 1.23 0.78 Ot 0.
M/A2  0.014 0«29 2.56 ir ez Qa8
£ 0.001 51.8 C.4
pT 0.011 0.88 0.08 Ost Truce

The distridbution in the two sets of resulte from the reccovery
test reported sa for relate to the tin cnd tungrten in the eriginal
fecede.

The oectunl recovery performance of the s»iral in the =-1.24mm
+500um size range in a final product was only 13.6% for tin and
23,5% for tungstan. A further 48.9% of the tin and 40.4% of the
tungsten wag recovered by panning this size froection in tha spiral
tailing to glve final coacentrates.

The spirel did much better in the size ranges finer than 500um.
The ceotual recovery performance of tue spiral in the size ranges
finer then 500um waa 58.6% for tin and 52.44 for tungsten.
Retreatment of these slze fractions in the spiral $ailing recovered
a further 4.7#% of tho tin and 5.2% of the tungsten,

The =4.75mm + 1.24mm fraction of the original feed was ground
in the 0.3'm. dia. X 1.0m Denvor rod mill in olosed oircuit with
the 0.45Tm. dia. Sweoc soreen fitted with s 1.24mm screen cloth.

The scraen undersizc was concenirated with the 150mm X 100mm
Denver jig. The Jig concentrate was hand screened using 200mm.
4ia. laboratory test zcreens with 500um and 125um mpertures.
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The +500um size frauction wrs then further concentrated
ueing the 6Cmm X 40mam benver jig. “he jig concentr~te 2nd the
gig bed were pznned. A sulphide concentrate was re...ved by ekin

lotation. The pan concentrate wnes magnetically cepuratad with
the dry Fapid high intereity nrgnetic separ-tor. The first three
magnetic products were bulked for a wolfram concentrate and the
fourth mugnetic product was put with the non-magnetics to give a
tin concentrate.

The =500um + 125um frzction was tadled to produce a
concentrate and 2 tailirng. The table concentrate wes perned.
The pren econcentrate wis skin flooted te remove sulpnldes, end
then woe magnetically separatea. The first three moagnetic products
were bulked for 2 wolfrar concerntrate and t*e fourth mzgnetic
rreduct woag putl with the nonemagnetica to give 2 tin concentrate.

The =125um fraction war floated in = flotetion cell to
vereve sulrhides, The floation tail was panned, and the pan
conccntrate was magnetically gepurated. The first three nmagnctic
products were bulked for o welfrom cenecentrzte, and the fourth
nrgn:tic ~reduct voe rut with the nonemagnctics for a tin concentrotc.

The results of cleaxning the jig'cnncentrate are o3 follous t=

rroduct Macs Assoy [ & bDistribution
£ sn W04 Sn WOy
Ji¢
+500pa J<C PCN + #1/A4  0.009  66.7 549
FC 0.025 4469 0.60 1.1 03
PT 0.048 1,16 0e¢34 0.5 0.4
M/AV+M/AZ+1/A3 0.004 49.0 4.8
JeT 6.259 0.08 0402 4.7 3.2
~500um+1°5um TC PCN + M/A4 0.014 65,3 8.6
FC 0e05¢2 2.80 0.53 1.4 0.6
PT Qel4? 0.81 Qe 19 0.3 0.2
M/AT+M/A2eM/A3 0.009 49.0 10.2
TT 24391 0.06 0403 1.4 1.7
=~125um PCN +« M/44 0.002 66.6 1.4
M/AV4M/A24M/A3 0.002 49.0 1.9
FC 04012 2452 0491 0s3  0a2
PT 0056 0.17 O.11 O 0.1

Because of the poor recovery of tin and tungoten in the
=125um fraction, &%t was decided to retreat the jig tailing. The
jig thiling wns acreened on the 0.457 m. dia. Sweco screen fitted
with o8 152um screen clotne. The +152um naterial was not furthcer trent®r
The =15/um material was corcentrnted on the Lelster table. the
t:ble concentrte wre flornted in the {flot-tion cell to remove
sul ‘hilea, ind the flot: ticn t-iling w5 npnoticnlly separ.ited,
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h mugnetic prcducts nd the nonwmngneticas were
~nnned tnils froa eceh were combined

vhe results of tre retrentzent of the jig tailings wvere nas

followa:;=

Product

JIT + 152um
= 152um 77T
TC FC

Retrectment of the
th- overall tin
+ 1.24om fr:ction of the
The wolfram regovery was

inereaced

Hass
..
15,562
10.114
0.030
PT M/A14M/A2 etc C.019

H/A% PC 0.002
li/A4 PC 04003
N PC 0.005

=152um fraction of the Jjig taillings
recovery from the grinding of tho =4.7%mm
original feed from 37.2% to 45.2%.
increased from 43.0, to 52.7».

A summery of the whole operction 1s as followsie

rroduct

+4.75mm

=4.75rm + 1.>4mm Tin Conc.

Combined Cthier Products

=1, 4mn

goabined Gther Iiocucts

Moss
z':

55.93
0003
0.02
34461
0.02
0‘01
9.38
100.00

WO3 Conce.

Tin Conc.
W b .
03 Conc

Asgay £ x bietribution

sm WO,  sg WOy

0,05 0.02 7.2 5.2

0.06 0.02 5.5 5e4

1.67 0.14 Q5 0.1

2.42 314 0.2 1.3

5443 249

34,1 15.9 0.8 Q.9
59.2 246

Assay o 5 Distribution

Sn W0, Sn Q.

- —— - i

0407 0.07% 37.0 3.0
(62.5) 19.3

(45.6) “0aT

(0.07) (C.02) 23.4 18.7
(67.8) 12.8

(50.0) 13.7

(0.08) (0.05) T.5 10.9

100.0 100.0

Disregarding the tin and tungsten in the +4.75mm fraction

which ip 4cstined for
in cach oper~tion and
trented is

~4,75mm + 1.24mm rod milled
=1.24mm fines trentment

Ovarnll

Regovery
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gale as paving material, then the recoveries
the total recovery from the materiel that wns
sumaarised zs followsia

il
1
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g i.xamin.tion of the %in and tungeten distributions
in Holes 2 and 3 puggest that the rod mill feed should bde -5.6mm
{nestead of 4.75mm, as in both of these holes a considerrdle
quantity of tin appears in the -5.6mm + 4.75mm fraction,
Unfortunately this size fraction could not be inocluded in the rod
milling racovery tegt because there wes no S5.6mm screen oloth to
fit the Sweco soreen. The tin and tungsten distridutions also
suggest a further variation from the size range used to feed the
rod mill in the recovery test, and that is that the lower size of
the rod mill feed be 1if%ad to adout 2,0mm, and thus increase the
size range of the material for fines trentment.

e

Heiither the splirai ox the Jig provad o Dbe
satiscfactor % rougher ooncentrator of the =1,l4mm material. L
The spirsl {ost significant quantities of tin and wolfram in the
coarse end of the size range, and the jlg lust significont
quuntities of ¢in and wolfram in the fine end of the size range.

Prooably if the «2.0mm wateriszl was ecreened on about
300pm, 2nd the +300um material was fed to = jig 2nd the =%00um
material was fed to spirals, the best recovery would boe obtained
in rougher ooncentration,

anc;usions

After screening coarse tailings from the nld
Averfoyle Mine at Rosvarden on = 4.75mm screen, 515 of the tin
and 53% of the wolfram in the undersize can be reccvered at a
saleable grade.

The recovery obtained by rod miliing the -4.75um +
1.24mm fraction was 4502 of the tin and 52w of the wollr-m,

The recovery obtained by treatment o5f the -1.24mm
fraction was 63%3% of the tin ani 55% of the wolfram.

\‘-' ,Z(Lr'&f?
Senior Hf‘t‘illurglst--.-.-..-......-o

,_1{4?;2n4/-fﬁw
(B. X. Wellington}
Chief Chemiyt & Metallurgigt
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