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Fig.1 XRD pattern of hemimorphite and quartz

samples
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Table 1 Chemical composition analysis results of

hemimorphite and quartz samples

Zn SIOZ Fe A1203 CaO

Hemi-

morphite 5281 226 022 018  0.08

SiO, Fe AlLO; CaO  Other
Quartz

99.52  0.14 0.11 0.08 0.15
1.2 JFiE 5
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AR 40mL. BERFREAER) 2.00g &
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103 gl IR R TR 2 PR BT
AEFR AT, P A AR I A B A R
SRR EIEYN 11, WRIRERE, KT
FHRET P e, R TRE AR E, TSI
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Smin X Pb(NO;), (if necessary)
Smin Na,S-9H,0
3min Pb(NO;),

2min NalX
Imin MIBC
3min
v v
Concentrate Tailings
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Fig.2 Flowsheet of single-mineral flotation
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Fig.3 Floatability of hemimorphite with respect

to the Pb*" concentration for pretreatment (pH=10.5)
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Fig.4 Effect of Na,S concentration on flotation

behavior of hemimorphite and quartz (pH=10.5)
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Fig.5 The relationship between the distribution

coefficient of lead in solution and pH value
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Fig.6 Comparison of Pb-ion adsorptivity on

surface of hemimorphite and quartz
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Fig.8 SEM images of hemimorphite under different treatments:(A)hemimorphite,
(B)hemimorphite+Na,S-9H,0+Pb*", (C)hemimorphite+Pb* +Na,S-9H,0+Pb*"
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Table 1 EDS analysis results of hemimorphite surface

Element C (¢} Si Zn S Pb
Sample A 14.02 50.46 13.16 22.36

Content/%  Sample B 19.00 44.64 9.49 24.59 0.12 2.16

Sample C 21.78 46.50 9.07 19.31 0.29 3.05
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Fig.9 XRD pattern of hemimorphite samples
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Table 3 Semiquantitative atomic concentrations of hemimorphite samples

Atomic concentrations of the surface elements (at%)

Element
Sample A Sample B Sample C Sample D Sample E Sample F
C 43.78 43.73 45.13 31.08 27.85 34.23
O 36.44 37.50 25.63 37.80 32.45 27.60
Si 9.89 7.65 5.86 11.21 7.69 5.90
Zn 9.89 10.92 13.97 8.23 22.15 14.77
S - - 9.41 7.50 9.46 12.05

Pb - 0.20 - 4.18 0.40 5.46
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Fig.12 XPS spectra of S2p from the:
(a)hemimorphite+Na,S, (b)hemimorphite+Na,S+Pb**

and (c)hemimorphite+Pb*'+Na,S+Pb**
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Lead ions induced strengthening sulfidation-flotation of

hemimorphite in xanthate system and its mechanism

HUANG Yu-ging', DENG Rong-dong"?, YIN Wan-zhong"?* XING Ding-quan'
(1.School of Zijin Mining, Fuzhou University, Fuzhou 350108, China
2.Fuzhou University-Zijin Mining Group Joint Research Center for Comprehensive Utilization of Mineral

Resources, Fuzhou 350108, China)

Abstract: Hemimorphite is an important zinc oxide mineral. In view of the difficulty in sulfidation of
hemimorphite, lead ions were used to pre-activate it. The flotation behavior and strengthening sulfidation
mechanism in xanthate system were studied. The results show that, compared with conventional sulfidation
(sulfidation + activation by heavy metal), the pretreatment of appropriate amount of Pb®" could strengthen the
sulfidation of hemimorphite, which not only improved the recovery, but also reduced the dosages of sodium
sulfide, while the gangue mineral (quartz) was almost unaffected. The activation mechanism of lead ions is as
follows: lead ions can be adsorbed on the surface of hemimorphite to increase the sulfidation active sites. When
sodium sulfide is added, lead sulfide can be rapidly generated which has the effect of induced crystallization for
the subsequent formation of lead sulfide. Thus more PbS crystals can be formed on the surface, so as to achieve the
purpose of strengthening sulfidation.

Key words: hemimorphite; lead ions; strengthening sulfidation; induced crystallization
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