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RMWE LR oy gs Ml . AR R, B AR AR 2 48 Ak 31 KSR FH 58 A1 G 4 fiff 4 5 TRTOR 7T 23 0K 3 v 43 8
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1.1 XBER

RGP HERE S HCE TR PVC AL T B (R FR“ &k 1387 . RESoR AKX/, F W
O BFEEPLEE 4, 3 160 B, HIMUMEIRS . S8 (RS BRMIE ¥ 7RIk 56t
) (GB/T 17136-1997) 5 & I 7 7 5K L 3ekF b A BOR & 1, Bt 34 o pr i
1.2 LWRE

R - HER R S U0 A E R K VA N R AT o R R R R O A3 R I OR S ISR TR 20 W
9 254 nm 2EAMT ROETR, PLEAR 20 mm, K 200 mm 5947 S KOG RN £ .

1.3 L HE

BRSOk IR R 056 LG A B R B W iR R, R G 1k 200 romin”! B R ) 1
PEOR R IR M ORL BT s SR IR L R RV BRI ], DL SRR Y AR X R R R R
M LA s RN SCER A S, XR WA T W A 4 B ] F732-VI BN SR AR (AR AL B AL SR
) G i 6 VR R B e AT V8 D W S AT (Cold-AAS) LABE R & &, IR REORIR I

LM E . KA Forstner 7 23518 Xf & R AR R G L b RS T b F i 224 L, DAwf
KIEA .

Hor RS . EHRIZIHREA AT, RO S RS TR MTE I 5 em &b,
P54 2 AN AR IR H U I ) 5 RO 0 f B s, T i R TP AR B R OR MR B, JF I ROR I
A3, [ A ARG I 2 s 20 5 B pHL
2 #HR518
2.1 BRITIERFRME

TR LR A XRF 7 2 n R i o i & FOCE M Ll . Si55.94%. A110.32%. Ca
10.06% . K 6.98% . Fe 6.57%. C5.80%. Na1.87%. Ti0.68%. Hg0.33%. S0.27%. P 0.098%. H XRF
ST R, RS KRBT mekg !, ULPAREShZ VS R E . R S, C TP BAF
e, S AEARWORER T LU B I X AEFES b 2 A0S — 3850 U RS OE i A2 45 5 8 FF
e =X EOR HEHATIHM . Cold-AAS 43 #r, EHE 3 W& BCEHME, 158 L 5erE &
SORTT 8N 2400 mgrkg ', J5ZHR AR SEI HIZBUEAE A & ok T IER )16 SR &

22 BRIFHMAMEBNRIRER

P 1 Ay I T A A R M VS TR 3 B B R IR IR AR S . BB 25, 45 T 60 °C 3 NIl 4%

4, BRAREEER B E R 0.01 mol- L™, BEHAS KA [ Eb 100:1 (mL:g) LABA PRI H o A vp iife 12533
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Rl B R fE . mE 1A, 7E25 CF, 2(5) Pekizit G
2120 min 5, KRAYER R A A F] 35.8%; ssk '
2k 28 FiE K35 HY I E] 2 480 min, SR AYIR H AL <o
EFHE 446%. BRI, A0 G H R ot
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100:1 (mL:g) B . DAE R i i Fig. 1 Profiles of leaching rate of mercury with time at
I R A 125 R TR P L o 7 T Aifrent emperates
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FIH T KB, R 240 min 5, RIR HRY ﬁ”'
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A UL . — 7 T B BRR £ 2 1 R Y 0 e
AROR MR, AERBARRE T B n] S A 1R i i} min
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BRI R, W 5 B BORACRRBR AR 1Y R It A B 8] 32
5 A I A RS2 B SRt R R Fig. 2 Profiles of leaching rate of mercury with time by using

thiosulfate solutions with different concentrations
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TR JE O 25 °C wf, BEHCH [ L 100:1 (mL:g), HRACH R E 0.01 mol- L™, ¥=#2 240 min J5
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FIL BRI E B BN I, THE S IE 5K B A X He il o

RS ET, SR AR TE N 10.008 g; RIBZE, LB LW E S E . R T, 155
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B, AHLEE A SRS INAR 58.1%, F1 ARIERBEREPROEERS
AT R E AR . 2t BRAC R L PAHTEER (Forstner 7 £7%)
- LA LT 25 A 7S AL S AR TE 1 SR Sk A Table 1 Mercusrg/i lsspszgtrleo/z fiZilii,t:ioi; ;he contaminated
KR, AT H A 22 FATS 5 A0 b 4 (Férstner’s method)
AR 56.8% 1M LAk 9 ¥ 25 R B R 15 25 A7 AE 1) P [
oK ) 48 2 D I He Y
AL 2% 55 T 66 5 0 35 1 700 vk 5 meke) T (mggy
WA TR LSRR, R IR R AE 40% 2 IRES 49 1.8 33 1.2
HWEAE . EERT, mAmREMNS &R QEE/ES 44 1.6 13 0.5
Berh 7y BEGSWIORERT, BIREUE A7 2405 Hh LAOK A 850 30.7 120 43
WA AL RIS MRBSIE TS 200 7.2 40 1.4
FEROR, MXTAILRE GAMEAERITE mamsas 15 0.5 2 0.1
EH - HHUREEAA 940 339 890 322
B2 R R T A AR R SRR S itk 670 242 680 24.6
BHHRES AR . WAL, A oK B4 2 N p=vil 2768 100.0 1778 642
B, i — e BB B R ORI A R Ve 1)BHRSRE T H A i S o 44 % A Hel S b

ORI PR B T B AL I N B Sy g Tl iy 2) RSk T H T T A S R ) B
Bl BRI RS ORI X R R R Ry MR,
R, (HNTCHE L TR A B 25 08, AR A b 2 4l 29 200 F

ZE LT, BURBRRRAE RIS Y HHETOKES . T HE . HRRIES . MRIE SRR
WA, SBRRIREN RIS, gk B ORIEA LU R E A HLRSS A S LS 7E.
0 S U0, o B N 4 T A M DX o R B OR TS G T R T ARIR IR TRME Y . SRR IB RS,
FRAYRIEAR A NG BB ARIESAAE; HBE RS RS RIEN NS EEHA L TRE. W
U, BRACERER SRR FoR 3, WA R B BEHOR & e, AT SIS R R TR b B
24 FRBBEHAS MR Hg 4R

R A AR RS, BIRE TS A UG A YT Hg(S,0,), > AR, &’
P& 7= AR B R I WA T AR A . T 5 AT TR AT AR B, I Sl ks e . AR BER AR
PG vk 3o &5 R BB AC R RR R A W EAT AL B, DLAM# R B ACER IR R 48 &y, i LU RR 2 Y
fERIE R UTTE, LBk, SRR .

Pl 3 Ay i AR T 378 YA 5 SR A A R R R V5 VI UV-vis WSO 1% R X B . S R mT 0, Bt
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R £ 45 B W o0 R R aR 51 99.1%, T i RErp, RS SN A IEAT, VTR €6 R G (0 28 O A
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Fig.3 UV-vis spectra for thiosulfate solutions with/without
Fig. 4 Profiles of Hg-complex decomposition and

solution pH with time

mercury-thiosulfate complexes
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Remediation of mercury contaminated soil with thiosulfate solution washing
followed by photo-decomposing and separating mercury from washing solution

CHANG Yongfeng, LIANG Peng, LU Diankun, XIE Feng"

School of Metallurgy, Northeastern University, Shenyang 110819, China

*Corresponding author, E-mail: xief@smm.neu.edu.cn

Abstract Mercury polluted soil and related risk to the environment and human health have presented a
significant concern in China and globally. In this study, the mercury contaminated soil samples from the field
near a PVC factory were taken as the research object to conduct thiosulfate based Hg-washing tests. For the soil
samples before and after washing, the seven steps sequential extraction tests based on Forstner methods were
conducted to identify the responding Hg-species existing in these two kinds of samples. The Hg-pregnant
solution was subjected to ultra-violent light exposure, photo-decomposing the Hg-thiosulfate complex and
mercury removal by precipitatation. The experimental results showed that the total mercury concentration was 2 400
mg-kg™' in the contaminated soil, and 41.3% of Hg was water-soluble, ion-exchangeable, HCl-soluble, and
HNO;-soluble forms which belonged to easy-released Hg-species. The organic-bound Hg and sulfide-bound Hg
accounted for 33.9% and 24.2%, respectively, which belonged to the stable forms. The sodium thiosulfate
solution was an effective lixiviant for the easy-released mercury in the polluted soil. About 95% of the easy-
released mercury could be washed out by 0.01 mol-L™" sodium thiosulfate within six hours at room temperature.
The residue mercury in the washed soil was remained as the organic- and sulfide-bound forms. For the washing
solution containing 11.6 mg-L™" mercury, 99.1% of the Hg-thiosulfate complexes could be decomposed and
precipitated as black-HgS after exposing under 254 nm UV light for five minutes, then the mercury could be
separated and recovered acccordingly. The thiosulfate based washing followed by separating mercury from the
pregnant washing solution with UV light photolysis is a potential remediation method for the removal of easy-
released mercury from the contaminated soil. This result can provide reference for the treatment of mercury in
soil.

Keywords mercury; thiosulfate; washing; photolysis; sequential extraction; mercury species





