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- F R WO, 0. 66%,5n 0. 16% ,Cu 0. 3% ,Ph 0.26%.Zn 0. 93%F Ag 50 g/t UL T,
40 504 PERE D B B4 B 2 69. 8874 ,50. 30%% , 24. 14%4,43. 364 ,50. 20%4 5 [l R 43
i3 86.00%, 63- 30%, 69. 40%, 69.53% ., 71. 692 E M BB F RS EEHD, R E R
74. 98 %, BERME S & RY MR M ARE TR

FTHEE. fRTER; ENE, PR, BOR, ZERE

hE45#8. TD 952 IORERIAES: A

RIS E LR REREEMASHERANEST TR EEER.B.E.8. 8%
B AERRNSEFANE REBET LS /LHENTR, FF A KNS, RENy TR
BETK.FiHE 2005 €, BEBEF T ERBEARER, AT EF N BET £
B RER LT R A RTHIT VR, 1969 4E% A BIREE T O IR0/ VB R EAR, 1981 5K
575 FRBE L EA AT G AT N B AR IR B MR A KT IR R SRR A
RIS BT ERERE 2, B ESRE . F .4 B R ERERE, %7 2575 FH B RK, 57K
AR, AW SHME ALY S R RS g, B R, ERTE 125 A WIRTTT W RAE-F
— BT EES S, EICRAE, AL AR SRR R B . B R EH R AERABS &R
HIEE 6 T & R R IR R,

1 AR

B LT EONER(RESEO N W0, 0. 66%,5n 0. 16%,Cu 0.3%,Pb 0.26%,Zn
0.93%,S 1.75%, Fe 5.27%, As 0.63%, SiO2 65.28%, Bi 0.009%, Mo 0.008%, Ge
0.0015%,Ga 0. 0015%,Ag 50 g/t.

B H 20 2R HAR. TESRT SRR BEF 0. 867X . 454 0. 218%  HEk
F 1. 205%. A" 0. 818% . F4RF" 0. 264 % . B INEF 1. 519% . R 1. 523 % . BT
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0.725% BESRT™ 0. 408 % EEB AT . HE 9. 235 % . ARMFIEA S 83. 218%. |EF
HETERAE L. TEFRT YR EFEEENNEERNE 2. BETURER . EEELN
F DR E EBHCRAER, KSR ZEARARR, RCARE S, — R 0. 6 X3~2X8 mm, R
TR B A, SR B R RB S IR R A B T E Rk s SRt B
FORBEERANBRTHRAO T SEE2ER . LEEARESERA, AR S, 1Y
0. 2~1 mm, FARE S EEM A UM EABRPRBRA TG 5. BT 2 TR & AN
Hoph A, b BEL AR A, R Z 3 0. 08~1 mm, ERZEk B i Bl 454, BT SRk R
FRFEEATINGED BN RSV PREHETS  SHNET  BET ARS8 ERRESHE
LTaP FETEESEEALEERAE NEYEHR 0. 2~1 mm, E5THTY . BN
VRS S BB RESRBRTRA D NSV BEEHEE. EE&TEUE R
HEERERYS, —BHF 0. 1~1 mm. BNET SEFAV . BT BRETSEEERN
RESERRTIAS. REF . 2HRSEE B R NARESE, RERY, —h 0. 1~
5 mm, ¥ S RFET SN FREERRRESEBRRTHE .

%1 FEyHEShER
Table 1 Mineral phase analysis results of the crude ore

W A
By sy a4 & sk woksiibd geiedbE SeRad &1t
S w/ % 0.668 0.02 0.002 0.672 0.245 (.025 0.022 0.003  0.295
AT Ew/Y% 96.73 2.98 0,20 100.00 83.05 8. 47 7.46 .02 100.00
S i FEHE
®A HEY &it sk "k KE &t wkE |48 &1
TR w/Y 0.17 0.002 0.172 0.23 0.02 0.025 0.275 0.82 0.09 0.91

M ERw/% 9884 1.16 100.00 83.64 7.27 9.09 106.00 90.1t 9.89 100.00

%2 TERRYYREFREDNESR’

Table 2 Test resutls of the monomer liberation degree of main valuable minerals

o,
N . BRmEE/ Y
Ray $BF SN RS 9
—12+5 49, 82 36.4 9.0 8.5 1.9 0.5
—5+1 24, 53 54.6 15.5 17.7 19.5 14.0
—140.63 6. 55 89. 2 56. 4 60. 2 54.5 66. 2
—0.63+0. 33 6. 06 97. 3 79.5 83.5 70. 2 85. 3
—0.33+0.1 6. 27 100. 00 91. 8 90. 6 91. 3 93.8
—0. 140. 074 0. 84 96. 3 97. 2 96. 3 97. 2
—0.074+0. 053 1.83 99,5 100.00 - 98.2 100. 00
—0. 05340. 03 0. 57 100. 00 100. 00
—0.03 3.53
=221 100. 00
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Fig.1 Principle flowsheet of seperation of polymetallic sulfide ore bearing tungsten

#¥3 HieR
Table 3 Test results w/ %
o R S BldiR Ao
Sy 69. 88 86, 00
g 40. 96 3.82
By " 50, 30 63. 30
Lt 9. 63 10. 84
T 24. 14 69, 40 16. 85
iR 43.36 69. 53 56. 31

R 50. 29 71. 69 1.82
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21 #8 &

B3 EY R, 250 DB R 474 B 4R . 5 45 B, SRR B WUB &F. iRIED Y
BAREE, S AR — 12 mm, B H TR =4A%F](12~56 mm,5~1. 0 mm, —1. 0
mm) 4} HFEATRR R FORBEIE A, AR SO B & H B8R —0. 6 mm, SRR IE 5 AR
A RS ERE 4.

™4 BERABER
Table 4 Results of roughing test /2
= - WO, Sn Cu Pb Zn
&% AL HEER R HAR R FAE R SEEX RN H5ER

HI9710.150 6.055 93.337 1.341 85.131 1.489 50.450 1.876 73.473 4.750 51.855
P 20.603 0,136 4.266 0.057 7.325 0.466 32.028 (.174 13.81% 1.528 33.785
B 69.238 0.023 2.397 0.018 7.544 0.076 17.522 0.048 12.708 0.193 14. 360
BB 100,00 0.658 100.00 0,160 100.00 0.300 100.00 0.259 100.00 0.930 100.00

2.2 Y IES]

W ESEET ERE 1. 5 mm, B 1. 5~0. 6 mm, 0. 6~0, 2 mm, —0. 2 mm =4
BER , SHERIR (1. 5~0. 2 mm) FIEBRIER (—0. 2 mm) 5 BIR A & IR g 1 B 48 B AL,
¥ —REGIFHZFIFRACHTIER R ITAEW, B TR RRIERE &R RAS IR, W
X ES TR AR PR A T, R BT S 1. R, RA T REEY
FIBRERE & P25 A (VBB BT 2 FEHEAT » 1T EL X SRS I B A AR, 35 —0. 2 mm i
FANED R 0 BB, IR 255 . RE R ER S . 2540 2 By, sl &R AR
R AT R R MR 5. W3R 5 B L, EHAT RS 4.4 SRRk B R
AR 98%~99%,. B AR 5. 8% B HER 9. 675, XM EEESHAT E
EFANFNT B REERIRSE TR T S RS,

xS KRR HARGR
Table § Test results of removing sulfide minerals w/%
fElk LA FEdb [E i
® WO, Sn Cu Pb Zn WO, Sn Cu Pb Zn

wiks" 47.197 0.704 0.275 3.161 3.853 9.860 5.485 9.673 99.350 98 740 99.677
{85 A HID" 52,803 10,855 2.294 0.018 0.044 0.029 94.515 90.327 0.650 1.260 0.323
Hit 100.0 6.055 1.341 1.502 1.942 4.670 100.00 100.00 100.00 100.00 100. 00

PR B

2.3 #BER

LR ST A R Rk iR, B R RN . BT ST, BER LS
BERDRK 6.
2.4 SEEREESE

& EMBEE YL RESETTIRSBEY , BR AL EREI EHAY
B e FEEEMRIR TB fA KINEI B850 S 50 R ek, B B Sl JA
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FEETALSAD RS T SN—0 1557 400 s BLUS I BRBRATIE LR 1L 48T, TR 2 desiifl
. WIRER LR 7. R 7 W, SR B AR Lk B IEE] 802 L) L.

®o LEIESER
Table 6 Test results of seperating tungsten and tin w/%
TR FAr WO, B Sn [t

R EE 20
el MRS WO Sn feilk  XRE Rl RS

fdEE-  15.120 0.811 69.882 0,379 97.492 86.005 2.501 1.923
HEEE” 3.754  0.202 1.772 50.289 (0.614 0.541 82.315 63.297
&y 2,021 0.108 1.940 10,846 0.362 ©0.319 9.557 7.349
By 79.105 4.243 0.210 0.163 1.532 1.352 5.627 4.327
#£5 100,00 5.3564 10.838% 2.294 100.00 §8.217 100.00 76,896

®7 HERETHRRSGR

Table 7 Test results of seperating sulphide minerals w/¥
o =g Ffit Cu 13l Pb [ Zn [EHE

£% el ME® Cu Pb Zn  fEl MES Rl MET Bl HFES
4T 3.41 0.87 24.14 1.74 4.13 84.48 69.40 6.68 577 4.45 3.80
FER° 1.65  0.42 4.08 43.36 7.19 6.91 5.67 80.50 69.53 3.75 3.20
R 5.28 1.34 0.91 0.12 50.2% 4.93 4.05 0.71 0.681 B3L87 71.69
B¥ B83.66 22.77 0.040 0.12 0.28 3.68 3.03 12.11 10.46 7.93 6.78
#F 100,00 25.40 0.97 0.89 3.17 100.00 82.15 100.00 86.37 100.00 B5.47

2.5 MRy RERY hEksRT W

E IR IR AT S T HR 58— 1. 5 mm Ff1—0. 6 mm, ¥ H AR ERE
TR SH T WEA, A RRN S R 9. 386% .48 15. 560% . HBENK. AR
feHht, BEG 4B K 87 % —0. 074 mm, XHTAKE S 8345 B RGBT . FIE % — BA — R
THEM4s4S , BB 0, e i f AL 40. 69% . MIRF FEIWE R 3. 817%, BHT W
SR 7. 734 %, MEA RN R A 3. 4884, AT T EINCESGET H Y.

3 & i

1. RAZBED ZEENH T ERESEEEREEERY, LY RO WO, 0. 6654,
Sn 0.16%,Cu 0. 3%.Pb 0. 26%,2Zn 0. 93%#1 Ag 50 g/t BOWR T, 8.5 . 40 . 5 B0 S L
4y Bk 69. 88%%.50.30%, 24. 145, 43. 36 %, 50. 29 % ; [H U # 4y HiA El 89. 82%4, 63. 30%,
69. 40% .69, 53%,71. 69 % s RN F S TR EET", BEIMEE A 74. 981 HARIRIT BRI

2. RATEZRG+HBESEHAFRREEN G RANEL +EWm-+ e, AME
BT G ERERR, T AR T3R5 3.

3. EFEGEH T BES BT, RA SRR TEME, B8 T REr a1, 5
BRI B R HAIA R 82 %L1 .
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Study on the mineral processing technique for comprehensive
utilization of polymetallic ore bearing tungsten in Jubankeng

GUAN Ze-gao, ZHANG Zhong-han, GAQ Yu-de, HE Xiao-juan, ZOU Ni, LIANG Dong-yun
(Research Department of Mineral Processing Engineering, Guangzhou Research Institute of
Non-ferrous Metals, Guangzhou 51065), China)

Abstract; The polymetallic ore bearing tungsten in Jubankeng has been sparated by use of
the gravity separation—{lotation —magnetic separation process with multi-stage grinding and
multi-stage separation. A new style movable screen jig and a GL high efficient spiral separa-
tor are used as the rougher apparatus, the new reagents JA and JB are used in flotation of
sulfide minerals. Under the condition that the grades of the crude ore are WO, 0. 66%, Sn
0.16%, Cu 0.3%, Pb 0.26%, Zn 0.93% and Ag 50 g/t, the concentrate grades of tung-
sten, tin, copper, lead, zinc are 69. 88%,50.30%,24.14%,43. 36% and 50. 29%, respec-
tively, with the recovery of 89. 82%, 63. 30%,96. 40%, 68. 53% and 71. 69% , respectively,
and silver is concentrated in the copper, lead, and zinc concentrate with the recovery of
74. 89%, the bais has been provide for exploiting and utilizing polymetallic ore bearing tung-

sten in Jubankeng.
Key words; tungsten deposite; gravity concentration; flotation; magnetic seperation; poly-

metallic ore
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a HlipE EERRTHE S—RRRT AR MRS
Gh w/ % B dso/pm /om Jim?eg™)  Jgem™
CeO, 99~99, 99 0. 50 100 10 0. 35
Nb;O4 99~99. 59 0. 40 100 10 0. 35
Sm,0; 99~99. 90 .40 100 10 0. 35
Eu, 0y 99~09, 99 0.3 100 10 0. 35
Dy.Os 99~99, 99 0.3 100 10 0.35
Er,03 99~99, 99 0.3 100 10 0.35
Y.0, 99~99. 99 0.4 100 30 0. 30




