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Table 1 Element analysis results of zinc concentrate %
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Fig.1 Brief process flow of zinc smelting
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Table 2 Conversion rates of silicon under different temperatures
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Fig. 2

Influence of neutral leaching time on zinc and silicon leaching rates and

the change of silicon in the leaching solution under different leaching times
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Influence of neutral liquid-solid ratio on zinc and silicon leaching rates and change of

silicon content in the leaching solution under different liquid-solid ratio conditions
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Fig. 4
on zinc and silicon leaching rates and the change
of silicon content in the leaching solution under

different temperature conditions
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Fig.6 Acid leaching temperature test
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Fig.7 Acid leaching liquid solid ratio condition test

A AR, B L BRI R AR
ZHETE] 4 ~5 h BT b 401 B2 AIREEE 85 °C
3.4 BRHBRENEINEEHEE

AR SRR B IR I O e iR AR 1 R
HR RN S ) R A T K A R BEVE L, T AR
FERRTEVS W VR B, i e ik TR 7R S W 1 4
PRI, RS 52 M YR AR S e R B T4 T, 3 S 4 = i
HE S R P AR ] o e R A Y 3 B i

R SRR RE 2R B AR 7 X DR ASCR 5 )
FrR T 4 AXF ik, 508 1 BUE %K 50 mL
ATER BE DR 05 2. BUR 725K 50 mL, A
50 mL = M RIR G e #EAT R EETTRE ; 1X00 3. I K
50 mL, fiIlA 50 mL & IR S 5 F A 5 mL /Y
12E (RN ) 228657 (0. 1% ), L IR 3 e
FE, LB TR s 15U 4. B2 9K 50 mlL,

AR W 50 mL A5 A 5 mL 228657, R
PES 15 R E, AT 2

T A B, X T SRR IS TR R 1A
FEIAGE R EER G , DUREE B BH Sk, TR BE
ARG UURE G OLILIE 8, BRI, FEART HIZ ) T 2035
VISR P 32 TR PR IR H i Y TR A Ak 4 i) 3 T
| BFRAER 2 G f B K iR LIS AR -
TR0 3R [ v i R R V2 A e R X S I i R
1 A5 DASE g [ o3 B T R

_

TE: EEZE RS 17 ~4% 1% - 579 50 mL;2% - 473K 50 mL +
B 50 mL(3 mL ZREEF + 45 58 3 ) 53" - 079K 50 mLL + =
W50 mL(5 mL 2B + FE 5 3 1K) ;4% - 979K 50 mL + R K
50 mL(5 mL ZEE + 5% 15 1K) .
B8 B AMRE SRS LR
Fig.8 Comparison effect of pulp without dilution

and dilution

4 [l b P R A 1) i) R 4 il

TH it

T AT X ] A e s A ) R ) T B AR B AR IR
W SR RIS RN 7. 82% , KR4
RELIIF S Si0, B AR TR, 76 = 0 i 08 Ji 45 % i 72
GBS 2 R AL A A, S B i T
Ak B S RS T 45 B T A T R
FREFRER , BF IR LURE IR BF A AE 2t v, 38 ) R 2%
B FEE B 0 T R e B B 4 K, AT S B0 B
B,

SRR HE AR b 32 B oA R T ORI A K
SR AL [n] B A5 v AL, 8 O WO K, CaO 53
Si0, \ Al O, % 445 A T8 i — ot a8 = o ik & W AT
THBR Si0, (52 MR, LR 4% 0] 56 7 i A0 s 59 3 2 70
B Si0, i g 1 55 8 140 DR A% 4 PRI X, T A A K i
FEHRAD Si0,/Ca0 HUfE N 4: 1T #2% HoAth i
HR ) A P 20 BRI [0 5 265 ) 1IE 9 3817



.32 - T E A & %A

BHILZ

5 4518

ARSCLL R RER ARG 0 R IR 4 X e i
IR A B b B [R) 80, AT T e S i 4 i) S fE
Sk & a s, 58T 45ie

1) K5 B B A 118 52 ) B 42 il 48 it v A A%
BERE AR X R B R ) D/ INRERE A B TR
KB kA R TR B X ek B A SR A R i
S el B 880 +20 °C W R IERT B iY 1E H A S k%
WO s IR 5 XU T 3 s R S AR ASCR , kb
W kedt , Mgt i REGEIL 1. 02 ~ 1. 1 18 ;3813
W be s I E B B, AT DA 0 2 452 B s ] U
DT HE AR R G A B I B TR G
(RS 5 ZE BT 0 B JB ek 11 036 9 10 4515 1 AN HE
R, T 28 0 S HE T B T] A 25068 o S R SR HE
IR AR SRR,

2) il R 3k R 1 5 ) R A R A L o AR R RS
AT 1 2 M 2658 /)N, 38 s 34 fin AR I R R, , AT LA
D EREIR A AR R 5L

3) i R GURE RS I R A i i, 3R R
ik DARERR TR 2N AW, HLAE pH {2k 2. 0 B
G2 LR R I K EERE , T BUR i Bk
BRBENIEIE RGBT 50 7 pH (H 4. 8 ~
5.2 R pH(H 0.5 ~ 1.5, a] ISk ik ke iE X, 45
HEE R H B, IR RS AR IR 70 °C YR R
B H10: 1 R HEHE 2 h 9504 F B8R EHR 1R
H33.75% , iEiZ RN 7. 6% ; BR1TEIR H A HI 1R 1R
WATE 4 ~5 h JE R E L 401 3R IR 85 CHIS
T R R 2 16. 04% |, I F) F rhig fiiR i
VEERR R RN W1 R SR, TT ORUEIR T
IR EIBTT .

4) [l 557 T2 RE M52 I g il $5 i, CaO 1]
i Sio, (AL O, 554 il —oosk = ofb &9 T TH
R Si0, Bs2Im , TERESS LU R 42 1B, AT B 1k [0 75 4
4R,

[ Z% 3k
(1] R, VR, ST SR T 2R S SR )]
T R 42,2022(5) 23 -29.
SONG Yan, XU Liang, WU Weiguo. Advanced industrial techn-
ogical innovation and application practice of zinc smeiting [ J].

China Nonferrous Metallurgy, 2022(5) ; 23 -29.

[2]

(3]

(6]

[9]

[10]

T EEAE TG R A AL B AL B2 10 77 va
PRAEMRIH WA [ R deat: P BEHE TR AR
AR, 2017,

China ENFI Engineering Corporation. Feasibility study report of a
new 100,000 t/a zinc smelting project in a smelting enterprise in
Xinjiang [ R ]. Beijing: China ENFI Engineering Corporation,
2017.

Fopik, avie, DHERGK. BYRREC SR AILE S ERLI]. h
EH @R 4, 2019, 48(2) :18 -22.

WANG Xiaoqiang, YU Bing, MA Shaobin. Advantanges and
prospects of lead-zinc combined smelting[ J]. China Nonferrous
Metallurgy, 2019, 48(2) . 18 -22.

HPLst, THa6E, T, 55 BESErIM]. K.
2EH AL, 2001.

MEI Guanggui, WANG Runde, WANG Hui, et al. Zinc hydro-

SHEEPN

metallurgy [ M ]. Changsha: Central South University Press,
2001.
AR FhRE(M]. KU FRRETMAL, 2005.
PENG Rongqiu. Zinc Metallurgy [ M]. Changsha: Central South
University Press, 2005.
RESCAE, sk, sk mT %, A BRSO ) R e F 5 5 S B
[J]. HRAEE)RE,2012(12) ; 44 -45.
CHENG Wenjun, ZHANG Bo, ZHANG Fubing. Research and
practice on boiling Roasting of high impurity zinc Concentrate[ J].
World Nonferrous Metals, 2012 (12) . 44 —45.
BRI TR, RO, o RE A B B B e i v e IR AT 5T [0 ]
A @& IE (R , 2015(6) : 26 -30.
HU Min, TANG Yuan, WU Shuangqiao. Experimental study on
flotation for high silicon zinc concentrate [ J]. Nonferrous Metals
(Smelting Part) , 2015 (6) : 26 - 30.
XIRBR, aE3E, ERbd. & aEa PR o AR be vh i iR
BB B A E D] A R AR, 2001, 11(3)
514 -517.
LIU Fenglin, JIN Zuomei, WANG Lisheng. Kinetics of zinc sili-
cate formation during oxidation roasting of zinc sulfide concentrate
with high silicon content[ J]. The Chinese Journal of Nonferrous
Metals, 2001,11(3): 514 —-517.
X =07 /R AR, 45, PR D MR Hh AR R [
rERE ()] AEEEQREIRY) , 2020(1): 1 -4.
LIU Sanping, QIN Shuchen, ZHENG Zhaozhen, et al. Solid-lig-
uid separation experiment of neutral leaching residue of zinc cal-
cine with low acid leaching [ J ]. Nonferrous Metals ( Smelting
Part) , 2020(1) . 1 —-4.
TR IR X = BRI R IR R T2
(). EBEEHZEE R ,2018(2) : 19 -21.
WANG Zhijun, SU Lifeng, LIU Sanping. Optimization of acid
leaching process of high silicon zinc calcine from Xinjiang[ J].

China Resources Comprehensive Utilization, 2018 (2) : 19 —-21.



2023 46 553 5 AR m AR ARG R T 2 RIS SN - 33 -

Research and application of pyrometallurgical and hydrometallurgical

processes for high silicon and low impurity zinc resources
ZHANG Cun', LIU Bingbing', JI Changqing’
(1. Tibet Ngari Laguo Resources Co. Lid. , Ngari 859000, China;
2. Xiamen Zijin Mining & Metallurgy Technology Co. Ltd. , Xiamen 361000, China)

Abstract; The raw material zinc concentrate used in a new zinc smelter in Xinjiang has the characteristics of high
silicon content and low other impurities. Because the high silicon ore will produce sintering in the roasting furnace
and ring formation in the rotary kiln in the pyrometallurgical system of zinc smelting, the solid and liquid is difficult
to separate after leaching in the wet system, and the above situation will seriously affect the normal operation of the
production system. Based on this, the existing form, metallurgical behavior and impact on various zinc smelting
systems of silicon were analyzed and studied, and the influence of silicon on different stages of zinc smelting
( roasting, acid making, leaching, rotary kiln) and control measures is investigated. The results show by
controlling the roasting temperature of 880 +20 °C , the ratio of silicon to calcium of rotary kiln material is 4: 1, the
pH value of acid leaching end point is 0.5 ~ 1.5, and using the intermediate leaching and acid leaching
supernatant to dilute the corresponding reaction solution 1 time, the combined fire and wet process for treating high
silicon and low impurity zinc concentrate is established, which can ensure the normal and stable operation of
smelting system and will produce good economic benefits.

Key words: silicon; zinc concentrate; smelting; rotary kiln; control measures; leaching;roasting
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