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Table 1 Major chemical composition of arsenic-containing

wastewater (g/L)

H;AsO, TFe  Cu**  Zn** Mg* Ca** H*

19.02 <05 0.12 5.51 0.15 <0.01 037
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Fig. 1 Potential-pH chart of As-Fe-H,O system at 160 ‘C
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Fig. 2 XRD patterns of scorodite precipitate at various Fe/As

molar ratio
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Fig. 3 Effects of Fe/As molar ratio on As and Fe removal
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Fig. 4 XRD patterns of scorodite precipitate at various initial

pH values
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Fig. 5 Effects of initial pH value and reaction time on As and

Fe removal rates(a), and iron concentration(b)
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Fig. 6 XRD patterns of scorodite precipitate at various

oxygen partial pressures
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Fig. 7 Effects of oxygen partial pressure and reaction time on

As and Fe removal rates(a), and iron concentration(b)
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Fig. 8 XRD patterns of scorodite precipitate at various time
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Fig. 11 Effects of temperature and reaction time on As and

Fe removal rates(a), and iron concentration(b)
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Table 2 Results of parallel experiments

Experiment As, Fe removal rate/% Precipitate/%
No. As Fe As Fe S
1 98.29 87.89 22.04 2558 3.54
2 97.61 87.13 2225 2512 3.2
3 98.53 88.01 22.17 2596 347
4 97.13 87.63 2236 25.01 3.11
5 98.79 87.22 22.19 2532 3.36
6 98.21 87.93 2225 2517 345

Average 98.09 87.64 2221 2536 3.34
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Fig. 12 XRD patterns of scorodite precipitate obtained under

parallel experiments
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Fig. 13 SEM images of scorodite precipitate at different magnanimities: (a) Magnified 2000 times; (b) Magnified 5000 times;

(c) Magnified 8000 times
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Fig. 14 SEM image and EDS spectra of scorodite precipitate: (a) SEM image; (b) EDS spectrum of point 1; (c) EDS spectrum of point 2
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Scorodite precipitation from arsenic-containing wastewater by
hydrothermal method

ZHANG Jun, LI Cun-xiong, WEI Chang, FAN Gang, LI Xing-bin, DENG Zhi-gan, LI Min-ting, ZHANG Peng

(Faculty of Metallurgical and Energy Engineering, Kunming University of Science and Technology,
Kunming 650093, China)

Abstract: In this paper, the arsenic-containing wastewater produced by the copper smelting process was studied. The
effects of macroscopic technical parameters, such as Fe/As molar ratio, initial pH, reaction temperature, oxygen partial
pressure and reaction time, on the arsenic precipitate process and the phase transformation of scorodite precipitate were
investigated. The experimental results indicate that, under hydrothermal conditions of initial Fe/As molar ratio of 1.5,
initial pH of 1, temperature of 160 ‘C, agitation speed of 500 r/min, oxygen partial pressure of 0.6 MPa and reaction time
of 3 h, the arsenic and iron removal rates are 98.09% and 87.64%, respectively, the contents of As, Fe and S in scorodite
precipitate are 22.21%, 25.36% and 3.34%, respectively, and the sulfur is mainly in the form of jarosite. Reducing the
Fe/As molar ratio and initial pH, and extending the reaction time are all favorable for re-dissolution of metastable jarosite
and recrystallization to form the stable scorodite phase.

Key words: arsenic-containing wastewater; scorodite; arsenic removal rate; iron removal rate; jarosite
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