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Table 1 Chemical composition analysis results of gravity
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Table 2 Phase analysis results of lead
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Table 3 Mineral composition analysis results of gravity concentrate
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Fig. 2 Effect of roasting methods
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Fig. 3 Effect of temperature on roasting results
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Fig. 4 Effect of H,SO4 dosage on roasting results
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Fig. 5 Effect of roasting time on roasting results
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Fig. 6  Elemental analysis and phase analysis of lead in gravity concentrate before and after roasting
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Fig. 9 Effect of reaction time on lead removal results
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Fig. 10  Effect of leaching temperature on leaching results
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Fig. 11 Effect of CH;COOH dosage on leaching results

P P L0 R R I P o X IR R g
PETHE T ARE W RAE . YEETR H M 0.4 kg3 &
0.6 /g Iif , 275 7= 3R 1 42.31 % 2 % % 2 39.40 % , [%
MR35 6.88 % , 72 W My B i 1R P et A2 42 2 11 S 2 1)
OGP 2 kSR INBSTR H & 2 0.8 Lkg B, 1R i =%
1B 0.02 43 s, HSESTR 42T+ 2 1.0 kg B3R
177 32(39.42 % ) BT AT 101 T}, 3 B TS e & 7
0.6 L/kg i B IEAGA B AL 22 1Al o SO HLER S5
Br,0.6 L/kg Bl O 1 2 A 2% 2 B 755K, o B R AN (X
ANGHETHR 2, R AT B8 PR VA T 5 10k 3 1 R 5 3
PEUCRBAS . P, B R DL 0.6 Lk Al
2.4.3 W

ST BRI R T 2 S8 (R beilk E 600 °C Bz H
i 0.8 Lkg KBRS 2 h) , AT B PR e BEVEIR B, %
FEYR I HEXHE: H AR AR I, 645 R LI 12,

42 r

40'\_\/

38

BT %

36

34 ! 1 1
3:1 4:1 5:1 6:1
WA

B2 REE YR R AR

Fig. 12 Effect of liquid-solid ratio on leaching results
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Fig. 13 Effect of time on leaching results
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Fig. 14 Effect of HxSO4 dosage on lead precipitation and

recovery from leachate
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Table 4 Smelting test results of leach residue
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Table 5 Elemental analysis of barren solution and neutralized solution after lead precipitation
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Study on the smelting process of high-lead gravity concentrate

Chen Fashang', Zhang Shibiao®, Guo Jiadong®
(1. Zhongjin Song County Songyuan Gold Smelting Co., Ltd.; 2. Changchun Gold Research Institute Co., Ltd.;
3. Henan Jinyuan Gold Mining Co., Ltd.)

Abstract: To address the challenge of efficient separation of precious metals and impurities in gravity concen-
trate, a process involving gravity concentrate pretreatment—sulfuric acid roasting—lead phase transformation—acetic acid
lead leaching—lead-bearing solution cyclic leaching—precious metal enrichment smelting was developed. The process
parameters were systematically optimized to achieve efficient enrichment and recovery of gold and silver. Results show
that sulfuric acid roasting (roasting temperature 600 °C, sulfuric acid dosage 0.8 L/kg, roasting time 2 h) effectively
converts galena into lead sulfate; lead phase transformation (conversion temperature 60 °C, Na,CO, dosage 400 g/kg,
reaction time 2 h) and acetic acid leaching (leaching temperature 70 °C, acetic acid 0.6 L/kg, liquid-solid ratio 5: 1,
leaching time 2 h) realize selective lead leaching, with a lead leaching rate exceeding 90 % and a leaching residue
yield of 39.32 %. The alloy gold obtained by precious metal enriched smelting contains 86.43 % Au and 2.29 % Ag,
with gold and silver recovery rates of 99.93 % and 98.96 %, respectively. This multi-stage synergistic optimization
process combines high efficiency with engineering feasibility, providing a reliable technical solution for high-value
utilization of gravity concentrate and similar complex materials, and holds significant industrial application value.
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