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8 E: AREEENYE(NH,),SO.-NH;-HO PR R T R AT A HHT 7RGV, szt VAT, e BILHE LR
WA AE IR A . 25 R W] BERER I RN 5 R ZnySiOy(s)H2i—4)NH;(aq)+4NH, =2[Zn(NH;),]* +SiOy(s)+
2H,0(1), i=1~4, i, REEEN TR R R AW, TULTEE R SiO, A MW AT . Sio, 1E
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KHEIA: REFEDT: (NH,),SO,-NH3-H,O A% il HLEE

hE4 S . TF803.21; TF8I3 MERERD: A

Leaching mechanism of willemite in (NH4),SO4-NH;-H,O system

LIU Zhi-yong, LIU Zhi-hong, CAO Zhi-yan, LI Qi-hou, YANG Tian-zu

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

Abstract: The leaching behavior of willemite in (NHy),SO4-NH;3-H,O system was investigated in details, in order to
reveal the leaching mechanism and the reasons of willemite difficult to leach. The results show that the reaction formula
of the leaching is as follows: Zn,SiOy(s)H2i—4)NH;(aq)+4NH, =2[Zn(NH;),]*'+Si0,(s)+2H,0(1), i=1-4. During the
leaching process, zinc and silica in willemite dissolve simultaneously into the solution, and then silica precipitates from
the solution in the form of amorphous SiO,. The solubility of silica in (NH4),SO4-NH3-H,O system was measured to be
very low, only higher than 0.3 g/L, additionally, the precipitation rate of dissolved silica from the leaching solution is
extremely slow, resulting in willemite difficult to leach in (NHy),SO4-NH;3-H,O system, especially under the condition of

lower mass ratio of liquid to solid. Increasing the initial mass ratio of liquid to solid in the leaching slurry from 5 to 500

results in a sharp raise of zinc leaching efficiency from 2.72% to 84.15%.
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Table 1 Chemical compositions of willemite sample (mass

fraction, %)

/n Fe SIOZ CaO MgO A1203

52.28 0.82 26.17 3.39 0.47 2.5
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Fig.2 SEM images of willemite sample with particle size of
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Fig.3 Effect of total ammonia concentration on zinc leaching

(w 1
0 100

efficiency

FHIE 3 RTOL,  RaA B R ) s |
Fo MERVEMEL 7T mol/L 411 F, £ 180 min B4, B
[P H AL B 53.31%, BB AAEK, BF 1) H %L
TEA AR TSR EIRERFKE] 4 mol/L B, i

300 min, EEHIR RN 22.79%. HiE 3 EA[E H,
BB —ERRR AR, BB TR SRR —R
(SR DAL, B R AR VA DR T P R FRR ™ A0 5 T8 11,
5, WAHEAE TR T Si0, ¥R B2 IR 21 AL A 761
TR,

XA S SR K 7 mol/L % Hi IS E] 300 min [ 4%
PE R0 BT T SEM-EDS 4347, L& R
Kl 4 Fizn. AN, 5 n(NHS)/n(NH)=1. ¥R 323 K
MR, MIET (NHy),SO0,-NH;-H,0 K& H Sio, )
TR RIS ik FE BB 2R BE AR Ak, T R 2 R
W SO, IR AT LU, LA R WKl S Frs.

Zn
Si
Zn
(0]
1 3 5 7 9 11

Energy/keV
4 B SEM 4RI EDS %
Fig.4 SEM image (a) and EDS spectrum (b) of leaching residue
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Fig.5 Effects of total ammonia concentration on silica

concentration and its saturated solubility in leaching solution
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Fig.6 Effect of temperature on zinc leaching efficiency
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