540 &5 10 7 = I 71 % Vol.40 No. 10
2019 £ 10 H Rock and Soil Mechanics Oct. 2019

DOI: 10.16285/j.rsm.2017.0749

FeSO4 X %5 % T ROTE E HF 1% K XUBE 1 EHHR B if 52

gﬁ%%hl}, -731}‘/‘11—]—7 174, i ":F‘la E% ‘3& L4

Q. EREE GRS O H L S TRESE SRR, Wik 5 4300715 2. PIAE T AT MR TRH AR B AR A, Wk
EUI 4302055 3. HEFEREBERAE, dbat 100049; 4. EFRREBEERDCE LSO SRR L RREE S TRBTICS A, wide i 430071

W OE: XML (FeSO,) XH&TT L HHTRUEMALE . MR R . Cr(VDI& B R AR S R0, AT
E G IEERTING TS K2R S W s yrek S 1) AL G K E RN e B Sy = I R o B S I WSO E - S R e oy i i R SES WA AL L P Rl [0/ AN
Al B2 B E P Cr(VIDRLEL Cr I3 IR FedeE b Cr(VDIIS i M5 e HRid2 /N T 2 mm I, Fe(IT)/Cr(VI)EE/R HE
3, BsELT Cr(VDHIR Cr KR HWKRE SN 4.68. 8.9 mg/L, BWLTIRE (iM% mbril B FErE% )
(GB/T5085.3—2007) HIFRAE. AN NG 3G e i BRERERE b Cr(VDARLE Cr M HiRkE R Cr(VDINE . 4
Fe(I)/Cr(VD)EE /R EE hy 3 I, FTHUT IR NN 5%, A2 - Cr(VDIK& &l 28.3 mg/kg, K TFE (- 3EIRE R AR E)
(GB15618—2008) 1 TMVFIR ML A HEFR(E (30 mg/kg) ; A HURHIRNINE N 10%I], F&5E T Cr(VDIF & &4 4.8 mg/kg,
T EAEHHPRE (5 mgkg) » ATBGRIE LS FRD]: bR rm N ol BT RIS 1A & &, N e RS & &,
T A A A NGRS RS B B AN s A LT (A 559 IR AR I . I s I B S T A AR AR, ARG A AR
A K o R 1 % TG PR 1) e R AL Ak, AR AR R e R Ik R BRI R AR A R AR A TR AL

*x B OAE: imls Rl RS AN KBTI

FESKS: X53 SCERFRIRES: A XEHS: 1000—7598 (2019) 10—3928—09

Stabilization characteristics and risk assessment of hexavalent
chromium-contaminated soils by ferrous sulfate treatment

ZHANG Ting-ting" >, LI Jiang-shan"*, WANG Ping', XUE Qiang"*

(1. State Key Laboratory of Geomechanics and Geotechnical Engineering, Institute of Rock and Soil Mechanics, Chinese Academy of Sciences, Wuhan, Hubei
430071, China; 2. WISDRI City Environment Protection Engineering Limited Company, Wuhan, Hubei 430205, China; 3. University of Chinese Academy of
Sciences, Beijing 100049, China; 4. Hubei Key Laboratory of Contaminated Clay Science & Engineering, Institute of Rock and Soil Mechanics, Chinese

Academy of Sciences, Wuhan, Hubei 430071, China)

Abstract: Ferrous sulfate (FeSO,) was used to stabilize chromium-contaminated soils. Leaching test, alkaline digestion test and
sequential extraction test were conducted to investigate the effects of particle size and organic dosage on the stability properties and
risk assessment of FeSOg-treated chromium-contaminated soils, respectively. Results showed that the leaching concentration
(hexavalent chromium and total chromium) and hexavalent chromium content decreased significantly with the decrease of particle
size, but decreased with the increase of organic dosage. When Fe(II)/Cr(VI) molar ratio was three, the Cr(VI) and total Cr leaching
concentrations were about 4.68 mg/L and 8.9 mg/L, respectively, which were lower than the Identification standards for hazardous
wastes: identification for extraction toxicity (GB/T5085.3—2007) of China. Furthermore, when Fe( Il )/Cr(VI) molar ratio was three
and organic dosage was 5%, the amount of Cr(VI) in the soil was 28.3 mg/kg, lower than the threshold allowed by Environmental
quality standards for soils (GB15618—2008) for industrial and commercial reuse of China (Cr(VI)<30 mg/kg). However, the
residential land reuse (Cr(VI)<S5 mg/kg) was only achieved by adding the organic dosage of 10%. Sequential extraction test showed
that with the decrease of particle size, the weak acid-soluble fraction of Cr content decreased, the Cr content in the reducible state
increased, while the Cr content in the oxidisable state was slightly affected. In addition, organic matter transformed Cr from weak
acid-soluble fraction and reducible fraction to oxidisable fraction. The changing in the stability properties and risk assessment of
stabilized soil can be attributed to the change of chromium speciation.
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Table 1 Physical and mechanical parameters of soil in the tests
SR RNEE BB HHUT . TR W ks kR KA 53 /% KT
o Jgemty  wmr m  PRIECARE D0y /% R BB @R /(@em)
20.78 1.85 2.72 3.1 8.57 0.74 41.6 21.8 23.5 3.45 62.27 3428 1.72
Taji 22 ifsﬁt‘zfme (R EARGEHE T Cr(VD i, H FeSO, al#f
‘ RN TemonT Cr(VDiR iU, Cr(Ilh), H Cr(ynf#E—P 5 Fe(IlD)
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! <2.00 0 3 B4R K AR AT HE Cr(VD IR 5, 3R R e BR .
X o X X AT HLT S AR I BE i s I 4
4 <2.00 0 3 AL 2. Cr(VI)FLEL Cr B3 H e 3 Bl A 1L
5 <2.00 I 3 VS 0B R R ORI FRAIS, A HLBTA I AN 0% n
j Z% 2 § ) 10%H, Cr(VI)FIE Cr (K132 K 4 B 4.7,
g .00 10 3 8.9 mg/L P31 0.12. 0.78 mg/L. X H N Cr(VI)
5 RS BARR o B R - LA SRR L RIS L A A 1
1 ) TR PR AR IR RN geAh, Cr(VI S 5 )
KMW&{%R ;a}um (D EEgph ki, s, BRRSTRARESS. W
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X3 ESERE MRS
Table 3 Criteria of the risk assessment code
for heavy metal
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Effect of particle size on leaching characteristic

Fig.1
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Fig.2 Effect of organic matter dosage on leaching
characteristic

3.2 Cr(VDRERBEE

ANFERARVER R Cr(VI)F& B8 107240 A I P
3. R PR T FRAGAS 2 1 Cr(VDER R (E . 2k
7wy 24 0.15 mm B, FEE L Cr(VIER (A
3 134.2. 63.9 mg/kg. LA EARE6 45 i JE IR A -
V53 R B SE  T EORL R AN, T
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Z IR AR . B 3 RIS 46 T LA, ki
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Fig.3 Effect of particle size on Cr(VI) content of soil

AFEHUR S EAEH T Cr(VIik R AR
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(R AR 23 39k 4.12 mg/L F1 2.84 mg/L; A BT
ISR 1%81 3% (1 A58 - Cr(VI)k B A 20 51 A
114 mg/kg Fll 78 mg/kg, Cr(VI)FIFHIHIE 5K
3.8 mg/L fl2.18 mg/L. FAHUTEIIE N 1%F1 3%
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GEL TR N s Cr(VI) 555 8 B T i R
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Fig.4 Effect of organic matter on Cr(VI) content of soil
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Fig.5 Effect of particle size on chromium
speciation in the soil
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0%3E N2 10%, F&E L F1 &8 F2 S0 5 &
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1M F3 10855 8 M 0.055 mg/g #9n%] 0.67 mg/g.
T2 DAL Ay JE5 B IR v ()3 T PR A0 BRI g A e 1
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Fig.6 Effect of organic matter dosage on chromium
speciation in the soil
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Fig.7 Effect of particle size on risk assessment of
Cr in the soil
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Fig.8 Effect of organic matter dosage on risk assessment
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FHRAR BT, Cr(VI)- sk Cr (1733 YR LK Cr(VI)
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Fe(I)/Cr(VD)EE/RLE Ny 3, a2 +h Cr(VI)RLEL Cr
i ik B 43 590 4.68. 8.9 mg/L, ML T-IIE (f&
Ko G s S bRt R REE S ) (GB/T5085.3
—2007) MIFRAE. TEAIRBGAK R R FEK
PEHE TR R B FL A& F2 &%4L.

(2) HHLFTAT B W BRARAS E 1 Cr(VI). & Cr
IR HIKREELL & Cr(VDI & &, 24 Fe(ID)/Cr(VI)EE
IREEA 3 1, HAHUSRE N 5308 5%F 10%,
FasE b Cr(VD I & & 23l 4 28.3 mg/kg Al
4.8 mg/kg, KTIRE TV, Bk A B M A .
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