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Influence of particle size and pH on stability of chromium
contaminated soil and its mechanism analysis
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3. Hubei Key Laboratory of Contaminated Clay Science & Engineering, Wuhan, Hubei 430071, China

Abstract: Ferrous sulfate(FeSO,) is used to stabilize chromium-contaminated soils. Leaching test, alkaline digestion test and
sequential extractions test are conducted to investigate the variation of stabilize properties of FeSO, treated chromium-contaminated
soils along with particle size and pH. The results show that the leaching concentration(hexavalent chromium and total chromium),
hexavalent chromium content of the soil are decreased significantly with particle size decreased. Sequential extractions test show that:
with the decreased of particle size, the weak acid soluble fraction(F1) of chromium content decreased, while the reducible(F2) and
oxidisable(F3) changed oppositely. The hexavalent chromium leaching concentration and hexavalent chromium content were
decreased significantly with pH decreased; while the total chromium leaching concentration changed oppositely. There is a threshold
value for pH in terms of its influence on chromium speciation. The weak acid soluble and oxidisable fraction of chromium content
decreased with the pH decreased before its reached the threshold value; while the reducible changed oppositely. The weak acid
soluble of chromium content increased with the pH decreased after its reached the threshold value; while the reducible and oxidisable
fraction changed oppositely. The changing in stabilized properties and risk assessment of stabilized soil can be attributed to the
change of chromium speciation.
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Jagupilla [18] Table 1 Chemical properties of soil in tests
FeSO, mo P % gk gk
Cr(VI) 3126 9.80 1.7 10597 4250
0.15 mm 0.01 mm Cr 2.2
TCLP 10.89 mg/L 7.49 mg/L 100 g
Cr(VD 23.97% 2 FeSO,7H,0
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Table 2 Test sch
FeSO4+ 1 l aple est scheme
pH /mm Fe(IT)/Cr(VT)
I mol/L  HCI " 550 > 3
pH odoooon 2 9.80 <05 3
dooooooooooooood 3 9.80 <0.15 3
(20+2)°C 95% 7d 4 e <2 3
5 2.96 < 3
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40 °C
3 BCR
Table 3 Modified BCR extraction steps
1.000 g 40 mL 0.11 mol/L  CH;COOH 250 rpm
16 h 4 000 r/min 15 min Cr (F1)
20 mL 15 min 4 000 r/min 15 min
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Fig.2 Effect of pH on content of Cr(VI) in stabilized soil
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