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Arsenic( [ll ) removal from solution by heat-treated pyrite under N, atmosphere
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Abstract: Arsenic( ) is toxic and rather difficult to be purified from water. Natural pyrite has a lower capabili-
ty to remove arsenic( [l ) from solution than pyrrhotite. However, when heated in nitrogen gas, most pyrite
generates pyrrhotite, which is a kind of porous material which has high surface area and stronger chemical activi-
ty and is very useful for arsenic([ll ) removal from groundwater. In this paper, the authors investigated the in-
fluence of heating temperature, heating time, pH and dissolved oxygen on the removal of arsenic([ll ) by heat-
treated pyrite. The results show that monoclinic pyrrhotite has the best removal efficiency for arsenic([ll ), and
hence temperature of 600°C and time of 1 hour seem to be the best calcinations condition for arsenic([ll ) by
heat-treated pyrite. Moreover, an optimum pH in the range between pH 4 and pH 10 was observed for arsenic
(Ill) removal from aerobic aqueous solution, while a range between pH 7 and pH 10 was observed from anaero-
bic aqueous solution. Contrast to anoxic environment, the sorption efficiency and sorption rate of arsenic([ll ) on
heat-treated pyrite is much better from aerobic aqueous solution.
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Fig. 1 Removal of arsenic C[ll) by pyrite and heat-treated

pyrite at different temperatures from aerobic and anoxic solution
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Fig. 2 XRD patterns of pyrite and heat-treated pyrite
in nitrogen atmosphere at different temperatures
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Table 1 Relative content of products of heat-treated

pyrite at different temperatures under N, atmosphere

BpeiR g /C HA PURMETER AR N AR
JR A 100.0 0.0 0.0
400 100.0 0.0 0.0
500 86.5 13.4 0.1
550 68.7 23.7 7.6
600 29.5 50.0 20.5
700 2.0 3.1 94.9
800 0.0 0.0 100.0
900 0.0 0.0 100.0
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Fig. 3 Removal of arsenic ([l ) by heat-treated pyrite at

500°C with different time spans from aerobic and anoxic solution
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Fig. 4 XRD patterns of heat-treated pyrite with different
time spans at 500C
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Table 2 Relative content of products of heat-treated pyrite

'LUB/ %

with different heating time spans at 500C

JBBER 17 /h E RN SRR N TT RSk
86.5 13.4 0.1
4 76.7 15.4 7.9
12 57.5 28.6 13.8
28 30.2 53 16.8
48 2 79.5 18.5
64 0 47.9 52.1
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Fig. 5 Removal of arsenic ([l ) by heat-treated pyrite at

550°C with different time spans from aerobic and anoxic solution
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Fig. 6 XRD patterns of heat-treated pyrite with different
time spans at 550C
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Table 3 Relative content of products of heat-treated
pyrite with different heating time spans at 550°C

HBREI /] /h TR AR NIRRT
1 68.7 19.7 11.6
4 43 42.5 14.5
6 33.2 50 16.8
10 13.4 65 21.6
16 1 81.5 17.5
24 0 47.9 52.1
33 0 1.4 98.6
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Fig. 7 Effect of pH value on AsC[ll ) adsorption by heat-

treated pyrite at 600°C from aerobic and anoxic solution
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Fig. 8 Adsorption kinetics of AsC[l[ ) by heat-treated

pyrite at 600C from aerobic and anoxic solution
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