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Abstract

An analysis was carried out on the zinc leaching residue of a domestic factory. It contains 17.82%
Zn and 0.037% In, both of which have recyclable value. Therefore, during the volatilization process,
experiments were carried out on the influence of oxygen atmosphere, carbon dosage, coke-coal ra-
tio, reaction temperature and reaction time on the volatilization of zinc and indium. And it was deter-
mined that under the conditions of a closed environment, a coke powder ratio of 35%, a volatilization
temperature of 1250°C, and volatilization for 1.5 hours, zinc and indium were better enriched. The
volatilization rates of zinc and indium reached 99.9% and 92% respectively, effectively increasing
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the volatilization rate of indium.
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Figure 1. Specific flow chart of indium extraction
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Table 1. Chemical analysis results of the acid leaching residue
=1 BRBUESRER

o Zn Fe Pb In Na Mn Cu
TEI% 17.82 23.35 4.64 0.037 0.34 1.09 0.77
JLHE Cd Ca S Si Cl Ag” Ge"
TEI% 0.20 2.79 5.91 3.81 0.025 47.36 46.1

T CEALN gite S5RINEE 1 TR, BRIEE D RSN Zn17.82%, Fe23.35%. B AW 4R, 11 1n0.037%,
Ag 47.36 g/t, Ge 46.1g/t, #EATEULKIME. A Tt —PIRHBIREVAEHAR, NRIFZEEIT XRD 704, iR
B AT R 2.
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Figure 2. XRD analysis results of the acid leaching residue
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Figure 3. Influence of the proportion of oxygen in the mixed gas on the volatilization rates of indium and zinc
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Figure 4. Influence of the carbon addition ratio on the metal volatilization rate
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Figure 5. Influence of the carbon addition amount on the volatilization rates of indium and zinc when the proportion of coal
is 15%
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Figure 6. Influence of the carbon addition amount on the volatilization rates of indium and zinc when the proportion of coal

is 30%
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Figure 7. Influence of the reaction temperature on the volatilization of indium and zinc
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Figure 8. Influence of the reaction time on the volatilization of indium and zinc

B 8. & RzF )X %R & B SN

DOI: 10.12677/meng.2025.122005 38 ek


https://doi.org/10.12677/meng.2025.122005

H-FH 55

Wk 8 o, AERAERIFERIRIE T, R IR e AL B R oG BE R 2R o 14 I [ R B R R Y
WAANK, 3R EDY 0.5 h, SRRl 1 99%, BEE SN (a2 — D, SR KR AL,
RRWIE SN FE O 1250°C FOZAT, BRI R, RNAE]0.5h, w4 & e 4. W R REE
RIS R nT NIERE N, IS TR Y 0.5 h i, SO R Ik B T 86.75%, HE— DR KR K
1), SRR RS P, AR IAE] 1.5 h I, SRR FIER] T 92.37%, FHIEKIERIS ],
WHE R AR IEAAAR . IXRW], BRI EIL S 1.5 h i, R A SR A L 3 76 42

3.6. ERMGEIFLE

R FRAES, FEARME MR ERIEALE, BI: 35%MCHkE, AfEH, 1250°C, 1.5h, LA
TR AEFAFIRIE RS, 4R 2 PoR:

Table 2. Results of the comprehensive condition verification test
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X 2 R R LA AR AE IR 25 (RSD),  THAE AU
V{zuxi —x)’
RSD =

n-1

] *100%

AR K Z 1 RSD N 0.02%, #H4% & %1 RSD N 0.15%, 1 WAL BE B E 1k, Zn %R
R 99.9%, HHAIE K R IGHET 92%, %2 AR IE T B NIRRT B TR E .

4. BE5

1) BN BT SRR S BRI T A R BN E AR, SRR SRR, TR
WIEAF= . Horh Zny In &304 17.82%1 0.037%, B A HIMME .

2) [ RERICERZ B eI R R BRI R L2, S L EARERE, SRR, &N R
SR, AR TSN E . 258G  BEA R AR, FEFS AR SR 35%. ¥ A IEE 1250°C .
FER 15 h FIZAFTT, #H2EHI Zne In B8] T ¥R IEFE R M PR 25T M E 4, SMEnERE
o1 AIE ] 99.9% K 92%. 1K 5 ARE AR, R A EERIEE 2 5y 0.01%F1 0.006%

3) RIS R IIE JE R S B /MBI E In IR R, HRERE S EEIIE, £ KK
B, AT I SR R A PROR A 1T R O TR R AR A C L

E&mE
[ 5 7 S 4 K A8 (2021 YFC2902804) 2 ).
SE

[1]  ERAS. RN A SR L] T E LR, 2008, 10(5): 85-94.
[21 & AN AL T T BB S T BEE, 2011(11): 5-7, 17.

o
e
H
i

DOI: 10.12677/meng.2025.122005 39


https://doi.org/10.12677/meng.2025.122005

H-FH 55

(3]

(4]
(5]
(6]
(7]
(8]
(9]
[10]

Powalla, M. and Dimmler, B. (2000) Scaling up Issues of CIGS Solar Cells. Thin Solid Films, 361, 540-546.
https://doi.org/10.1016/s0040-6090(99)00849-4

T8, g2k, S8t & BRI R R R -TOE R 0]. H B AR 4R, 2012, 22(5): 1455-1461.

WA, W T RIEMTIRM S R BRG] R AR, 2002, 12(z1): 7-11.
AR . BRREL. N AAEPSRIT RN TRE B4R R, 2002, 12(z1): 16-20.

tig, BB IEIUR 5 R BRI R 5K R, 2013(13): 22-23.

RAETS, i, K, MR EFIRERSSRAE R R[] T ARME GRS, 2011, 17(11): 25-30.
ARG, XIBRLL, EWz, S5 RIS R R R AREER[I). YLV6R 4, 2006(1): 41-43.

BN, EE e, R, S —PEs AU N E B EP]. T E £ FI, CN203419969U. 2014-02-05.

DOI: 10.12677/meng.2025.122005 40 1084


https://doi.org/10.12677/meng.2025.122005
https://doi.org/10.1016/s0040-6090(99)00849-4

	锌浸出渣中锌铟挥发的影响因素研究及工艺优化
	摘  要
	关键词
	Research on the Influencing Factors of Zinc-Indium Volatilization in Zinc Leaching Slag and Process Optimization
	Abstract
	Keywords
	1. 引言
	2. 绪论
	2.1. 试验原料
	2.2. 试验方法

	3. 结果与讨论
	3.1. 氧气占比对铟锌挥发的影响试验
	3.2. 含碳量对锌铟挥发率的影响
	3.3. 还原剂中煤的掺杂对锌铟挥发率的影响
	3.4. 反应温度对锌铟挥发率的影响
	3.5. 反应时间对锌铟挥发率的影响
	3.6. 最佳条件验证实验

	4. 总结
	基金项目
	参考文献

