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Table 1 Chemical composition of jarosite residue (mass

fraction, %)

Fe Zn Pb Cu Cd Ag” S Si0, As
259 3.6 1.7 022 0.097 5185 101 28 0.77
1) g/t

" ®—NaFe3(S0,),(OH),
L —ZnF6204
" +—Si0,

10 20 30 40 50 60 70
20/(°)

1 BRALAR) XRD %
Fig. 1 XRD pattern of jarosite resisue
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Fig. 2 Schematic diagram of experimental set-up for sodium
jarosite residue decomposition: 1—Stirring bar; 2—Beaker;
3—Cover; 4—Thermometer; 5—Thermostat with oil bath; 6—

Glycerinum; 7—Temperature control button
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Fig. 3 Principle flow sheet of decomposition of jarosite residue in sulfuric acid medium and recovery of silver with thiourea

solution
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Fig. 4 Potential-pH diagram of Ag-SC(NH,),-H,0 system
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Fig. 5 Effect of H,SO, addition on leaching rate of Fe, Zn
and Ag
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Table 2 Chemical composition of decomposition residue

(mass fraction, %)

Fe Zn Ag As Cu Cd Al Pb Si

9.57 173 0.106 0.16 0.14 0.04 127 392 1448

Table 3 Metal balance during sulfuric acid decomposition of jarosite residue

Input/g Output/g Error
Element
Materials Total Solution Residue Total Absolute error/g Relative error/%
Fe 116.89 116.89 97.26 17.08 114.34 -2.55 -2.18
Zn 15.48 15.48 13 3.11 16.11 0.63 4.07
Pb 6.8 6.8 0.02 7.01 7.03 0.21 3.09
As 3.08 3.08 2.65 0.28 2.93 —-0.15 —4.87
Ag 0.207 0.207 0.005 0.19 0.195 —0.012 =5.79
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Table 4 Chemical composition of pregnant solution (g/L)
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Fig. 9 XRD pattern of decomposition residue
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Table 5 Optimization experiment results
Experiment Leaching solution Leaching residues
number V/mL p Ag/(mg'Lfl) Nag/% w(Ag)/%  w(Pb)/%  Pb concentration rate m/g
1 2160 107.25 92.7 trace 7.864 4.6 91.1
2 2280 103.95 94.8 trace 7.163 42 95.7
3 2360 99.8 93.0 trace 7.280 4.3 92.6
Average 2267 103.67 93.5 trace 7.436 4.4 93.1
B 15 g/L, #d)% 90 °C, KA 2.5 h, L 10:1. 7&
PRASAES, AT 3 AR, WK 200 g4 REFERENCES

R /G RIS 5 R LR 5, BRI AR
6. HI% 5 %, Ag MRt Z R mnik 94.8%, 11
REN 93.5%, W Ag MIRER S TIA 107.25
mg/L, FEIWREEN 103.67 meg/L, & HEHE—2 114
KB, IAREN, EOSWTIEIA R I Ag. B
it Ag b2 IR, W Pb (A2 fee
1K 7.8%, VN 7.4%, TYIELET 4.4 1%, niEgiml
RYt. HE 6 MK 9 PRI 1) XRD 15255 73 H )
A, BRIRR L E M CaSO4. PbSO,. SiO, %%

F6  BRE HERIL A
Table 6 Chemical composition of thioure leaching residue
(mass fraction, %)

o Si S Ca Pb Fe Zn Ag

4199 16.53 12.59 944 744 6.62 1.67 Bal.
+ A
4 g

1) BRI M o SN ) AL i 11
filt i R . TR BN L BRI 1.5 1%, 2
WL 95 °C, VA 2.5 h, WEARURELL 2.5:1 1)
BAELAMER, Sl Feo Zn R 510 93.85%
H192.25%, & i FeuZn M40 Al ik 101.3 g/L
137 g/L, HABRAN S nT K B2l & 2k AL

2) MBS SRR, e R Ag. Pb &
SRR s T, Ag FFR RO 1.99%,
IR Ag BAEF] 1240 g/te 7EMRFEILE 10:1. R
W 15 g/L. 2 HIE 90 “C . [ NI A] 2.5 h (&t
ZAPE, BRIRE AR H AT 93% LA b, Bk E
Ja AT E AV, B S TR R BRI Age KL
B P HEIEE, WH 1.7%EE] 7.5%, nlik
Pb [ R 4.

(1]

[2]

[3]

(4]

[3]

(6]

(7]

HOLSE. BEHEEEIM]. Kvb: TR AL, 2001.
MEI Guang-gui. Hydrometallurgy of zinc[M]. Changsha:
Central South University Press, 2001.

MR, iEn e sk s SR ML Jeat Ha kil

JAt, 1991.

CHEN Jia-yong. Separation and utilization of iron in
hydrometallurgy[M]. Beijing: Metallurgical Industry Press,
1991.

WRoKkW], REgeas, s, 7, I, @), NaOH 4}
i R L B T 2], AT (B 2E 3R, 2009, 19(7):
1322—-1331.

CHEN Yong-ming, TANG Mo-tang, YANG Sheng-hai HE jing,
TANG chao-bo, YANG jian-guang. Novel technique of
decomposition of ammonium jarosite bearing indium in NaOH
medium[J]. The Chinese Journal of Nonferrous Metals Society,
2009, 19(7): 1322—-1331.

ARAEP, XGEHG 5k WL B A AR W AR S
BERIITERI]. B3, 2016, 25(3): 45-49

ZHU bei-ping, DENG zhi-gan, ZHANG fan, WEI chang. Study
on recovery of indium and zinc from hot-acid leaching
residues[J]. Mining and Metallurgical Engineering, 2016, 25(3):
45-49.

LAESE, 2500, WL EF R AL B i ek )], T E A
thyh4z, 2015, 44(3): 25-28

MA fei-fei, LI zhi-qiang, Processing reform practice on jarosite
from zinc hydrometallurgical process[J]. Chinese Nonferrous
Metallurgy, 2015, 44(3): 25-28.

X E, B, KRN, e, RIKEE. Nt
KRBT L Z NG T B e R (0], A 4,
2016, 35(1): 36-39.

LIU chao, JU shao-hua, ZHANG li-bo, PENG jin-hui, LISHI
Qiong-chun. Using new technology of microwave sulphation
roasting-water recovery of valuable metals from jarosite[J].
Hydrometallurgy, 2016, 35(1): 36—39.

ASOKAN P, SAXENA M, ASOLEKER S R. Hazardous jarosite

use in developing non-hazardous product for engineering



9527 &H T T,

A BRI IR S IR SR

1511

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

application[J]. Journal of Hazardous Materials, 2006, 137(3):
1589—-1599.

MOUTANARO L, BIANCHINI N, MA R J, ROMERO M.
Sintering behavior of pressed red mud wastes from zinc
hydrometallurgy[J]. Ceramics International, 2001, 27(1): 29-37.
SEYER S, CHEN T T, DUTRIZAC J E. Jarofix: Addressing
iron disposal in the zinc industry[J]. JOM, 2001, 53(12): 32—-35.
ASOKAN P, MOHINI S, SHYAM A. Jarosite characteristics
and its utilization potentials[J]. Science of the Total Environment,
2006, 359(2): 232-243.

ZHANG J, SUN Y, LIU X L. Recovery of metals from stainless
steel pickling sludge by reduction and magnetic separation[J].
Guocheng Gongcheng Xuebao/the Chinese Journal of Process
Engineering, 2014, 14(5): 782-786.

HAGE J L T, SCHUILING R D, VRIEND S P. Production of
magnetite from sodiumjarosite under reducing hydrothermal
conditions. the reduction of feto fewith cellulose[J]. Canadian
Metallurgical Quarterly, 2013, 38(4): 267-276.

SINICA M, SEZEMANAS G, MIKULSKIS D, et al
Investigation of sorption properties in crushed autoclaved
aerated concrete waste[J]. Journal of Environmental Engineering
& Landscape Management, 2012, 20(1): 67-75.

HU S, FU Y. Resource recovery of copper - contaminated
sludge with jarosite process and selective precipitation[J].
Environmental Progress & Sustainable Energy, 2012, 31(3):
379-385.

BRI, B, RN R —E B A h 2 R A A
SRI]. LR, 2011, 11(1): 56-60.

XUE Pei-yi, JU Shao-hua, ZHANG Yi-fei. Recovery of valuable
metals by leaching of roasted jarosite residue[J]. The Chinese
Journal of Process Engineering, 2011, 11(1): 56—60.

Ber, k¥, LRI, XHKOR. WEAMREE BRI SRS

[17]

[18]

[19]

[20]

[21]

[22]

FIHBIF]. A EESEAEHEY), 2001(2): 18-20.

JU Xue-zhen, MA Yong-tao, SHI Jun-ling, LIU Chang-dong.
The comprehensive utilization of ammonium jarosite residue
from zinc hydrometallurgical process[J]. Non-ferrous Metallurgy
(Metallurgical Part), 2001(2): 18—20.

WL BRIGR R BRI AR PR SR B [T]. B EIR R, 2002(3):
40-42.

HUANG Shan-yun. Practice in reducing zinc in leaching
residue[J]. Nonferrous Metallurgy, 2002(3): 40—42.

WA, XBedE, XAk, BRE LG A RERDID]. 477
ZEA R, 2013, 12(6): 54-58.
LAN Bi-bo, LIU Xiao-ying, LIU Li-hua. Research on
comprehensive utilization technology of jarosite residue[J].
Multipurpose Utilization of Mineral Resources, 2013, 12(6):
54-58.

LIU H C, XIA J L, NIE Z Y. Relatedness of Cu and Fe
speciation to chalcopyrite bioleaching by Acidithiobacillus
ferrooxidans[J]. Hydrometallurgy, 2015, 156: 40—46.
DUTRIZAC J E, JAMBOR J L. The behaviour of arsenic during
jarosite precipitation: arsenic precipitation at 97 C from
sulphate or chloride media[J]. Canadian Metallurgical Quarterly,
2013,26(2): 91-101.

DUTRIZAC J E, CHEN T T. Behaviour of the alkaline earth
elements (beryllium to radium) during the precipitation of
jarosite-type compounds[J]. Canadian Metallurgical Quarterly,
2013, 47(4): 387-401.

kA BR 5, {I?ﬁéﬁ W MR B 28 TR P A5 AR
R AR FT[I]. 798, 2014, 23(2): 70-72.

ZHANG Shao-bo, CHEN Wen, SHEN Qiang-hua. A test study
on silver-leaching from zinc-hydrometallurgical residue and

from flotation concentrate out of the residue[J]. Ming Metallurgy,

2014, 23(2): 70-72.



1512 P E A 4 2R 201747 A

Decomposition of jarosite residue in sulfuric acid medium and
recovery of silver with thiourea solution

HE Jing, YANG Jian-ping, YANG Sheng-hai, CHEN Yong-ming, WANG Xia-yang

(School of Metallurgy and Environment, Central South University, Changsha 410083, China)

Abstract: The decomposition of sodium jarosite in H,SO, medium and recovery of silver from silver bearing
decomposition residue were studied. The effects of H,SO, additions, decomposition temperature, time and liquid-solid
ratio on leaching rate of Fe, Zn and Ag were investigated. The results show that, under the following optimum conditions
of H,SO, additions 1.5 times of its experimental value, temperature of 95 ‘C, reaction time of 2.5 h and liquid-solid ratio
of 2.5:1, the leaching rates of Fe and Zn can reach 93.85% and 92.25%, the mean leaching rate of Ag is only 1.99%. After
being purified, the decomposition solution is used to explore the preparation of iron oxide red by hydrothemal method
and silver in decomposition residue can be enriched to 1060 g/t. And then, the optimal conditions of recovery of silver
with thiourea solution is determined as follow: thiourea concentration of 15 g/L, liquid-solid ratio of 10:1, temperature of
90 °C, time of 2.5 h. The results show that the leaching rate of Ag can reach 93%, and then, the lead contents are also
improved from 1.7% to 7.5%.

Key words: jarosite residue; zinc hydrometallurgy; silver; thiourea; decomposition
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