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Structural Changes in Mineral Phases and Environmental Release Behavior of

Arsenic During Sintering of Arsenic-containing Waste
WANG Xing-run', NONG Ze-xi'*, WANG Qi'

(1. State Key Laboratory of Environmental Criteria and Risk Assessment, Chinese Research Academy of Environmental Sciences,
Beijing 100012, China; 2. School of Chemical & Environmental Engineering, China University of Mining & Technology ( Beijing) ,
Beijing 100083, China)

Abstract: An experimental work was carried out to investigate the effect of sintering temperature on arsenic volatility, arsenic leaching
of the sinter and structural changes in mineral phases of arsenic in the sinter. The raw materials were shaped under the pressure of 10
MPa and sintered at 1 000-1 350°C for 60 min with the air flow rate of 2 000 mL-min~". The results showed that there was little impact
between the volatilization of arsenic before and after sintering, and arsenic fixed-rate remained above 90% , however, the sintering
temperature had an important influence on the leaching concentration of arsenic. When sintering temperature was lower than 1 000°C ,
FeAsS was oxidized into calcium arsenate, aluminum arsenate, and iron-arsenate. Ca, (AsO, ), was the main compound, and the
release of arsenic leaching was high. When sintering temperature was up to 1 200°C , the arsenic was surrounded by a glass matrix and
became chemically bonded inside the matrix. Arsenates can be converted into silicoarsenates during sintering, which led to the leaching
of arsenic was significantly lower. Considering the product’s environmental safety, the best sintering temperature was 1 200°C .

Key words : arsenic-containing waste ; sintering; toxic leaching; mineral phase; microstructure
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Table 1  Experimental materials

o Ry & [ % 600°C Besk & _ T L %

/% /mg-L~! /% Si0, Al, 04 Fe, 05 Ca0 MgO K,0 As, O
T 0.93 1524 ~1772 1.03 10. 10 3.16 69.78 4.97 1.95 0.52 2.72
Zh+ 0. 86 1346 ~1374 3.14 57. 60 14. 65 6.59 11.47 2.32 4.23 —
MBI 0.08 844 ~853 1.77 46. 83 38. 86 4.66 4.65 0.49 1.08 —
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Fig. 1 Structure of sintering device
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Fig. 3 Stabilization ratios of As in sintered body

at different sintering temperatures
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FAI 535122724 AR R K P-4 35 75 Al TCLP
R B A R (135 R

2 MRS IR T hesi ik As (R
B2, RTLUE I TEACHR G s ke e s T
FHE £ 000°C B, Fe g iR iy i K- B 2 A, A
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FE21200°C B, B2 1k As B30 MR B 2 2
0.002 mg-L~". TCLP & il £ W, £ =il ~
1000°C , FEZ5 R As (32 H MR AR FB R K5 1000
~1200°C, FEZi M As A3 vk B 52 TR 34,
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Kl 4 ARl Be g i B T AR 45 iR As 12 th
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Fig. 4 Leaching ratios of As in sintered body

at different sintering temperatures
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g EZQ?SOJ)E Table 3 AG at different sintering temperatures
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1200 -7280.81  —380.589 -371.769 -123.226
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Fig. 5 Mineral phase of As in sintered body

at different sintering temperatures
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Fig. 6 Scanning electron micrographs of sintered body at different sintering temperatures
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