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Novel technique of decomposition of ammonium jarosite bearing
indium in NaOH medium

CHEN Yong-ming, TANG Mo-tang, YANG Sheng-hai, HE Jing, TANG Chao-bo, YANG Jian-guang, LU Jun-yue

(School of Metallurgical Science and Engineering, Central South University, Changsha 410083, China)

Abstract: The decomposition of ammonium jarosite bearing indium in NaOH medium were studied. The effects of
NaOH addition, liquid-solid ratio, decomposition temperature and time on the decomposition ratio of ammonium jarosite
were investigated, respectively, and the behavior of impurity elements, such as Zn, In, Cu, Cd, Pb, As, Sb, Sn and Ag in
jarosite residues was also discussed. The results show that the decomposition rate of ammonium jarosite can reach
98.03% under the following optimum conditions, which are m(NaOH):m(jarosite)=0.381 4:1, temperature 60 C,
liquid-solid ratio 2:1, reaction time 2 h. During the alkaline decomposition, the impurity elements, such as Zn, In, Cu, Cd,
Pb, Sb, Sn and Ag are left in the residue, while As is leached into the pregnant solution as AsO,’~ with leaching rate of
83.36%. DSC-TGA thermal analysis and XRD characterization results demonstrate that Fe is precipitated as Fe;O,4 during
alkaline decomposition of jarosite. The contents of Fe, In and Zn in decomposition residue are 38.81%, 0.23% and
12.89%, respectively. After selective leaching of In and Zn with dilute HCI solution, the iron concentrates obtained from
magnetic separation can be used as raw material for iron smelting.
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Table 1 Chemical composition of ammonium jarosite residue

(mass fraction, %)

Fe S As Zn Cu Pb Cd
26.63 11.00 0.70 9.05 0.32 0.45 0.18

Sn In Sb Si0, CaO0  AgY

0.47 0.15 0.18 4.33 0.93 86

1) g/t.
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Fig.1 XRD pattern of ammonium jarosite residue
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Fig.4 Phase equilibrium of Fe,03-SO3-H,0 ternary system: (a) 50 C; (b) 200 C
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Table 2 Chemical composition of pregnant solution (mg/L)

98.03%. A>T NaySO4 54, HZALBE 1 ¢ BREH
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A Zn WA —EREERIW H, AHLRHR 4 2 B A5y
it b, NP5 91.37%. 98.60%F1 97.80%;
SR In. Cu. Cd. Pb. Ag %54 J@IKEY /N T
1 mg/L, RO 43 ik P o 45 J 1) JE N 23 s 1)
GEIE R

K 4 TG 1, EEE SRR, KR
T, SR 38.81%, M EEMBLE
VR B IEORE T ff e R AL 43 ik o A gk LA
FIEADUIE, 78 100 mL/min G SERY R, X643
AT T DSC-TGA & 13 s, Thilhid i
10 K/mino AL TG IREGEZEAT XRD AT 4
B, Prfsgi R 14 s

S Zn In Cu Cd

Pb As Sn Sb Ag

20 309 380 Trace 0.04 Trace
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F3 AR

Table 3 Chemical composition of decomposition residue (mass fraction, %)

Fe S As Zn Cu Pb

Sn In Sb Si0,  MgO  Ag)

38.81 0.60 0.17

12.89 0.44 0.65 0.25

0.60 0.23 0.27 5.57 0.38 125

1) g/t.

4 NaOH kL /) il R b < -

Table 4 Metal balance during alkaline decomposition of ammonium jarosite residue

Input Output Error

Element Jarosite Total Pregnant solution Residue Total Absolute  Relative

mlg W% mlg W% mlg wi% m/g wi% m/g wi% error/g error/%
Fe 1597.8 100 1597.8 100 0 0 1617.5 100 1617.5 100 19.7 1.23
S 660.0 100 660.0 100 647.0 96.28 25.0 3.72 672.0 100 12.0 1.81
Zn 543.0 100 543.0 100 12.11 2.20 53722 97.80 549.33 100 6.33 1.17
In 9.0 100 9.0 100 0 0 9.58 100 9.58 100 0.58 6.44
Cu 19.2 100 19.2 100 0.0013 0.007 4 1834 9926 183413 100 —0.86 —-4.47
Cd 10.8 100 10.8 100 0 0 10.42 100 10.42 100 —0.38 —3.52
Pb 27.0 100 27.0 100 0.004 8 0.04 27.09  99.96 27.10 100 0.10 0.37
As 0.70 100 42.0 100 35.46 83.36 7.08 16.64 42.54 100 0.54 1.28
Sn 28.2 100 28.2 100 2.36 8.63 25.00 9137 27.36 100 —0.84 —2.98
Sb 10.8 100 10.8 100 0.16 1.40 11.25  98.60 11.41 100 0.61 5.65
Ag 0516 100 0.516 100 0 0 0.521 100 0.521 100 0.005 0.97
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B

3) DSC-TGA #53 Br 1 X 5 Se fim it 43 B 45 K W,
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Fe;O,4 TRV HEAN i, HHA 5 WL Fe(OH);3.

4) St b FeIn Al Zn 12 i R AN 1) 26.63%-
0.15% 1 9.05% 2t — 20 & 4 3 38.81% . 0.23% A/l
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