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Process Mineralogical Features and Factors Affecting Mineral Processing for a Low-grade
Lead-zinc Ore Containing Silver from Yunnan Province
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Abstract: Detailed mineralogical characterization of a silver-containing lead-zinc ore in Yunnan province
was carried out by using chemical analysis, microscopic observation, automatic mineral analyzers (MLA),
etc. The results show that the recoverable metals include lead, zinc and silver. The lead and zinc in the ore
mainly co-exist in the form of galena and sphalerite. A small quantity of silver exists in proustite,
pyrargyrite, freibergite, etc., whereas more silver is hidden in isomorphic and plumbous mineral. The
gangue mineral mainly consists of quartz, also of some sericite, calcite and kaolin. The galena and
sphalerite are closely symbiotic with metasomatic texture and wrapped each other, which will lead to great
difficulty in the mineral liberation of the ore. Sericite and kaolinite are also very apt to be slimed so as to
produce adverse effects on the flotation separation.

Key words: non-ferrous metallurgy; lead-zinc ore; associated silver; process mineralogy; dissemination
characteristics; occurrence state; single liberation degree
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SCIG I TE IR R E 2 B R R B
W, Y aFER TSR, KR E-2 mm
455y T LT 0 58 e ey et 7t
1.2 SEIMURR &

SIS I R B KRB S BB A
X (MLA, FEI MLAG650), #1## H %%(SEM, FEI
Quanta650), X £k A1k (XRD, Bruker XFlash
5010), f)t & 1%E (Leica DMRXP), 140 & s
(Leica M125), XFDIIIS5; % S Z A
1.3 LB HEE

MLA KA #7464 1 kg -2 mm AR
FAERE S, R SR AT B DU R R BB LT B 22-0.2
mm (BERWEEE 5K 0.2 mm il i, i DAL
ARSI 0.2 mm, FHREEFEAES 3 min, DAB;
1B R ), #5-0.2 mm FE 546 73 2 100 g, @i 157
HRKATERAS 4 SRLZEF= i : -0.2+0.1 mm, -0.1+0.038
mm, -0.038+0.02 mm, -0.02 mm. %Ki ihHtT
Ja R IR EAT A B, FRr N R 58 A [k f5
BEATYIR], FRIEBURER R DI T 3T = AR R (A
By 112 B AN [E R A0 By R i 22), il Bl B A
30 mm 1) 5 e H (FEH-0.2+0.1 mm K] 2 A
e, ZWPEENG . PERREHEAT MLA IR ot
Fi 8] 45 R0 %8 58 A IR R A P AT bR E R AT

B4 B TR AT AT RN
i, X147 100 g HiFE A 1EAT 37 43 BX-0.074 +0.043 mm
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Tab.1 The multi-elemental analysis data of the raw ore 1%

JGEX Pb  Zn Cu S  Ag/(gt) As P
48 225 196 0.0064 1.66 1320 0.054 0.055

gtk Fe CaO MgO ALO; SiO, Na,0 K,0
&8 076 262 067 5.16 8195 0.047 093

R 2R HEARBL R AT SR

Tab.2 The phase analysis data of lead and zine in the raw ore/%

ikl AR ERERIL mfkER &t
o 0.078 0.041 2.13 2.25
EEES 3.47 1.82 94.71 100.00
ikl AEE BERREA BiikEE &t
HE 0.11 0.023 1.83 1.96
HAER 5.56 1.19 93.25 100.00

M BAEL A ESAME R G R 2B
B BE, SR HIN 2.25%. 1.96%, HREEN 13.20
g/t, HENEARA N CRBLGRE EG EA N
Ao BAMR, RIEFIZAEFIHFEFRERS, 75
br e YR VI K TN ST A o T
a0, AEIERT AR AT B I A
WS BEAT FED

MR 2 BIAL AR B R ZE LR
M RAEAE, DABRALH 0% A LE BT 5 ST
94.71%, VABRALH ¥ A7 76 B 5 S B
93.25%.

212 WATIN YIRS R

LT Y E G S MLA 2R, 77 A
ZEBWAN, T AN EESRET YT
INEED™ . SRR, A VL. AKEER . ST,
RAARY . IRAARY . BBHRY %, Moy NG
g BobE TiEA. mR RS AR EET Y
H RSB A R AR 3.

M 3 BIAL, B R BEIRAAE T, v
TN 2.604% SN VT REYIL, BPE Er
90.077%- 0.011%, B¢ EZWRAFAENENH, 774
BN 2.924%, HUCRIKEER, B 8N 0.001%:
KAT Y& ERENT YA, SRR
79.611%, HIUKNE=RE. A A=A, 0
W& &5 N 5.455% 2.536% 2.602%.
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Tab.3 The relative contents of the main minerals in the ore
YRS JiEa BB FEERT NEET KRBT BB SRS RIS IRARET
EE/Y% 2.604 0.011 0.077 2.924 0.001 1.207 0.005 (= e
T EEMRE A [kt Tia mikRAa &kt BB SAsha AW}
TE/% T 79.611 5.455 2.536 0.162 1.561 0.217 2.602 0.126
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Fig.1 Galena filing in the cracks in the account
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Fig.3 Pieces of galena and sphalerite with an uneven size
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Fig.2 Galena etasomatic and micro-fine particle sphalerite in galena
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Fig.4 The complicated relationship between galena and sphalerite
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Fig.5 Pieces of sphalerite and sphalerite

encapsulate in galena
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Fig.8 Pieces of pytite disseminating

in gangue minerals
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Fig.11 Particle size distribution of the galena

and sphalerite in the ore

Bl 6 NEER SRR SHORRIR
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Fig.6 Pieces of sphalerite associated

with galena and gangue minerals

B9 T AT BRI
Fig.9 Pieces of gangue minerals

encapsulated in pytite
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Fig.7 Irregular sphalerite disseminating

in gangue minerals
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Fig.10 Pytite and sphalerite

encapsulated in galena

W INEER™ Rt A 250008 65.87%-32.43%,-0.01
R R TTEAT INEE B AR 050N 3.84%.
11.12%, Ut BT 850 AN B PR AT AL 2250 &
T gk, 4ERTE .
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KF MLA XA [R] BEA 40 B A R A 5 ol A
BT INEERT AR B BT T MG it, xSRI
fRESEENLR 4. IR 4 TTA1, [ BB 405 138 n,
TR TR () B AR B BEAR A s . AEXS
TINEEN, 7500 WIS MR B R, Hp AR
FEE BN R BT AE-0.075 mm 5
57.40%%2 =2 76.20%, JTEAATL INEERT ) AR AR 25
FE 4y B H 83.55% . 81.19% 32 M %] T 94.21% .
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Tab.4 Liberation rates of galena and sphalerite under different grinding conditions
AR 4 i — — WRL/% B L/ %
-0.075 mm 5 /% i B JTET B
+0.075 42.58 1.94 1.51 73.96 66.06
-0.075 +0.038 21.55 3.11 2.16 85.67 85.25
2740 -0.038 35.87 2.08 237 92.25 90.42
it 100.00 2.24 1.95 83.55 81.19
+0.075 35.03 1.36 1.46 75.07 71.64
-0.075 +0.038 24.68 2.69 221 88.34 86.52
6300 -0.038 40.30 2.75 221 94.22 91.55
it 100.00 2.25 1.95 88.43 84.91
+0.075 23.82 1.05 1.35 75.85 75.71
-0.075 +0.038 28.92 234 1.86 95.24 90.03
7620 -0.038 4726 2.76 2.33 97.19 93.06
it 100.00 223 1.96 94.21 89.38
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Fig.12 MLA color maps of attachment galena in -0.1+0.04 mm Fig.13 MLA color maps of attachment sphalerite in -0.1+0.04 mm

2.5 FEANTRNBRPRSES - PEITHE

EF A BEAE 0.038 mm LT, SHTHRE K
MLA 73 #1328, B EZ L SO YIfE(E, TR
TELETTETA H A 7 BRI 95.47%, 18 LA H
B ANETOL,  TRAFAE A AL R B o0 ) o R
TR 2.60%F0 0.31%, 31t 2.91%; NEEH™ A ik
B REH A, ey vk fn, St
it 1.62%, BYHIPAT S AEE R WK 5. BEEEDUN
BER ML WAEAE, WRAFLE N EE P BB o S s
BE1) 98.03%, 18 WA ZKEEN", WRAFEKERD H 8
RS 0.03%; T R AKCAET RS A
B, DAAREEN B EAR D AN, it 1.92%, £
PET AT R AR 60 BRIIBRAFEHEL DR
RN IR S50 B AR WIAEAE, (R 8
BRI 22.42%; 22 HUER DARAN B AR B A 2 1 T
RAETHET . AET . NEY . KEN ST
W, HAREE TR RTS8 R AR,

B RE SR 62.59%, TRAFAE N KB Y
B, R RN 11.98%, BKAR P4 R 5 AR
17 3.01%, RSP Aas KWK 7.
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Tab.5 Distribution of lead in the minerals

Ty e A6 %1%
v TR% B% i
JTERE 2604 804 9547 9547
B 0.077 7405 260  98.07
L 0.011 6195 031 98.38
INEEAT 2924 0.69 090  99.28
IKEER" 0.001 198 000  99.28

BN/ EA 1212 — — —
Jik A 92455 0.017 072 100.00

He 0.716 — — —
&t 100.00  2.193  100.00 100.00




%2 30

ARSI SRR B T2 YA e 5T 17

K6 BT HER

Tab.6 Distribution of zinc in the minerals

. 7y B BEIP AT 2%
)
/% /% AN it
N2 2.924 65.36 98.03  98.03
IKEER" 0.001 57.52 0.03 98.06
J7RH 2.604 0.88 120 99.26
=Eh 0.077 0.39 0.02  99.28
AL 0.011 0.14 0.00  99.28
YR 1.212 — — —
7 sl 92.455 0.015 0.72  100.00
HE 0.716 — — —
it 100.00 1.915 100.00  100.00
R 71 REO-PEHTHESER
Tab.7 Distribution of silver in the minerals
s wmY BRI 2%

K] . . _

2/% 2 M Rit
By R — — 2242 2242

T AL 2,692 306.88  62.59  85.01

INEFT KR 2925 5501 1198  96.99

B SR 1.212 — — —
JikA 92455 043 3.0l  100.00
He 0.716 — — —
it 100.00 132 100.00 100.00
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