55 s WS TIESFIR % 14% % 289 2020% 2 A

Eco-Environmental Chinese Journal of Vol. 14, No.2  Feb. 2020
Knowledge Web Environmental Engineering
@ http://www.cjee.ac.cn E-mail: cjee@rcees.ac.cn S (010) 62941074
ERAE o s S S
C XEEH: TIETEHE
& ; DOI  10.12030/j.cjee.201904129 hESES X53 SCHRFRIRED A

ST, G, B, S ARNEIEZSRIE S Cr(VI) 155 L3RR E HEPPAG[T]. BREE TR0, 2020, 14(2): 473-479.
SHI Kaiyu, WANG Xingrun, FAN Qin, et al. Stability evaluation of Cr(VIl)-contaminated soils restoration with different
reducing agents[J]. Chinese Journal of Environmental Engineering, 2020, 14(2): 473-479.

AFRIRAGHMER Cr(VI) {55 TR TR P PEAh

RFFF, AN A, R, e, A
1 E SRR ST B, PR 5 S AL B A TS I, L ET 100012
2. E R RIS A B 24 Be, dbat 100193

3. A HEA B A5 BE, BATR 610041

E—EE . PHFA995—), B, WEHRd. R m.: LEBIERE . E-mail: 2750324984@qq.com
SEEVER . E240E (1981—), H, i+, W5, MR hm. HEEREE 5B . E-mail: wangxr@craes.org.cn

® FE A HIERESEE SR RE RS, AR, Bl R MEREE LIRA Y IR S,
TE BT H AL R M 0 3k b, X 48 CaS,. FeSO, 7H,O Fl1 % M b 7 J5 + e 0y K I Fe e M AT 974l , @l T
PEADE K 2 N5, R T KR Cr(VT) 5 4 R IR e g m . 45 R ER M &xF 3 M AR ZE A5 4L +
e, #m CaS, %F L HEH Cr(VI) BY 38 JF 8% 42 FeSO, 7TH,O FIH B M 47 s 7F 360 d B REEAMIN, TIRELAMUT W
3 F 128 CaS, b FJE Cr(VI) Mk E Y (R4 FA 8, 48 FeSO, TH,O M A A W25 IR 5 5, i 1B & W Cr(V) 3 3h
MR R, HAx 2 HEERERE; BAKEEZN T3 M b Cr(VI) IRESH TR, feliE iR
G WA FeSO, TH,O AT A MG R AL B )5 , FREBEBFE N, EREBRE I, # 360 d /Y3550 4 H
W, SHKEAFEMHELL, SR FEEE G Co(V) T5 3 1A THRAM T rREETER,; Co(V) I HIEL K
JEG , AR I JE R BE A — s AR A e Cr(VI) M AL, HAEWE KB AT, HaErh OV ¥
R TR

KR KR E VAL i HEEB A

B g R AR R B KA F M) O, — HUCRIF B R EE B TR+
B RIFEEES, Ak, B TBRERMEGE HEL I EN R E RS, RBREE HERN
AR E P B Ay BR ) 8% 75 e - A8 52 T AR T R A ik 155 i e 1 X ) it )

BT Y A S A IR E R OR FAL A R EOR 3l i B Ak AR AR 25 R B Y Cr(VD) i 5
i Cr(M), HZ838 55 B8 B 559K B e L3, AR 25 K AR WA Akt ml e B 3 2R 358 1 28 1 T ik
AU N, BRGNS gk E, FEE R TSRS SR L IE DR
Cr(1Il) #% & B A 4k i Cr(VI). APTE 45 i fF 52 % W], >4 Cr(OH), Al MnO, 3 [] & 7 78 ¥ W b i
60 d N Cr(VD) 4k %3k 1%, HARASME T EE. MOLESEY PR LA, #m b r Mn & &,
FE—E SR Y, 2 Co(VD) & vl 3 8.5%~21.6%. VL LWFGERIT, 78— & it S AL 7
AT, HHEFR A Cr() A 8 E AL Cr(VD) RIS , EAEER HARSET, 20 F)E
Cr(IlN) GE 5 5 8 A AR AL Wy o Ak g Co(VD), b 75 E ik — 2B R 5T, i B Fj 0 280k J5 s 19 52 PR
Yis BEA: 2019-04-20; RAHEHA: 2019-07-03
EEWE: EZRELPLITRIIE (2018YFC1802200)


mailto:2750324984@qq.com
mailto:2750324984@qq.com

474 ok L B ¥ W 4%

Cr(VI) 75 4% 4 538 BR B SR AE 43 B A BIF 5 30 i L 2

A ICEA = R RE R CaS,. TIEE bz i Y FeSO,- TH,O 1 IR 35 A - 1) i) 4 1
3 P A2z RO X 3 A AN [R] 2R AU 5 Y AT IR AR A, dl s B R £ Co(V) R AT
SE BFIORERG N, DAPPAS AS 5] 26 300 340 R A [R) 2 B8 g 52 B Cr(VT) 75 4 3 KRS e M . IR & T
PRAE K 2 A5, WF9E T 7K 0 2% R IR AR e e s i, oA Cr(VD) V5 4 - e ) S B i& &2 4
%,
1 #MRl5E%
1.1 LIEHR

Cr(VD) 15 e+ =230 3 KK, Ui RESTHEMNELRAY . BEETHEEIS M
FEERZ T HABEEE R L, Bk, AUFRERDT 3 B8 L0 70F58: A A I R 5
RREEY, EERNEKIENE LIRAY; B EIA NSRS wE Y, EE N Cr()
FEETG Y C R RS By, BN Cr(V) RS HHE. BRAREEG T, a2 2mm
FLAR 1 5 1 28 FH

SR . FeSO,-7TH,O. CaS,. % W4 k43 4l
1.2 XWHE

53 BN — 22 LB Y CaS,. FeSO, 7H,O. %X} 3 Fp L AT R R, i JfUs 19 - e e A
S0 mL ¥R, EHECEIEE R 2.5 em, FEMCE TEN, &0 BRI . 45 255018 58 kb
FWF: A+, CaS,FHiEHINERY 21%). FeSO, THOFEH MY 6 7%). HAH (5 LA FRE L
J90.4:1); B+, CaS, GRS 1.54%). FeSO,- THOFISHME Y 2 1%). WA (5 LaFi&
bk 02:1); C4, CaS, GRS INEAY 2 /%), FeSO, TH,OGH ST M & 19 3 £%5). # &0 (5 L&
WO 0.02: 1) DL He BB XT3 R 4 EELA BT Y 38 RSO RN PR AR, H A R Ab B S 5 0O 45
o SCEBEE 2 AT, ZSRBCEEIMAE,

PR SERE 5 90 g A 1 L HEE L, A 900 mL b J5E 25 7] 5Kk BIR A, BHEE IR % 28 IR %
8ha, MW, ifnEEm e RS & H.

W5 8 5 A AR S0 mL BRI R, KM B M, 3 EIE TEH, BT EMNLE
HA SR P R |
1.3 S E

I FH T R 32 2000 3O6RE R[G5 - RERLAR , X SR AT ST (XRD) 255k #) 5E 3 Ff Cr(VI) 75 4% + 43¢
B A ZH . XRD FAESF: CuKa #U, RN 40KV, HLIE N 40 mA, 355 4 2(°) min',
PR R 1.54 nm, AR 5°~90°, MRIEZS Cr(V) 2 M (VA W3R th 3 PRI 1 7 VA B BRI IR V5 )
(HJ/T 299-2007)", /K& Co(V) = i 2 B CBAK R Y= 3 R ik O B @ % 12 ) (GB 5086.1-
1997)11, ZR W Cr(V) Al R COR BT 7S 4% i e — 2R e Ik — k43 6O B 1 ) (GB 7467-
1987)11, HHEr Cr(VI) (9 I5E Z I LT Fff /XA TR - IR 6 6 B ) (HT 687-2014)1.
2 HBRE5DH
21 FRIEMR

XERGR H AT X AT, abrds RmE 1R, TUEH, ALNREAHEN L
., H XRD & % 5 5R 09 4F AF 0% 7E 41.74°(JCPDS PDF#88-1676), X % B 17 76 Cr(I) 1k & ¥
NaCrO,, X &R 10— N REEAE; B M C & er(V) 55 3, — &% XRD Ei 4 A M
W, A IR ELE, UL Cr(V) 75 4 3 DL S RAETE B 40

3 AR AR AR A Y FRARE AN 1 s . A PP R R R AR A —2, B DK



%2 I ANEE RSB Cr(VI)T5 3 e i As E PEITEAl 475

Sio, .
SiO,
Si0, Si0, ‘
CaCo;  sio, sio, sio,|. . 8i0; si0, Si0,
Sioi sio, aCo,
"™ 'I. ,J_I.l.hl n l—l ‘ LM I “n.nllll.h.l. e l‘ | .
10 20 30 40 50 60 70 80 90 10 20 30 40 50 60 70 80 90 10 20 30 40 50 60 70 80 90
20/(°) 20/(°) 20/(°)
(a) At (b) B+ (c) C+

1 3F gt TR X ST IT S B

Fig. 1 X-ray diffraction patterns of three chromium contaminated soils
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Table 1 Physical properties of the contaminated soils
AR 5T 8 S H %
FiKi(0~0.002 mm)  H3AE(0.002~0.05 mm)  FPHi(0.05~2 mm)

TR V5 Y - I pH HHLF/(mg-kg™)

A+ wHREY 7.76 18.14 3.19 47.93 49.78
B+ G REE k1 10.64 18.05 1.63 33.19 65.18
ct TG 14 8.8 28.08 5.97 84.82 9.21

*2 iU EEST

Table 2 Chemical properties of the contaminated soils

TREZFR MCr/(mgkeg™) Cr(VD/(mgkg™) BRIEACH(VD)/(mg- L") sKEAC(V/ (mg L") FRIEASCH(VD S /% KEASCH (VS H/%

At 11 388.77 911.54 37.39 34.42 41.01 37.76
B+t 1648.91 1 560.63 130.11 155.86 83.37 99.87
Ct 1457.7 270.25 24.05 24.49 88.99 90.61

22 FEGFIERRE Cr(VD) SRR E T

ok A T 28 550 38 J5J Y Cr(VI) 75 Y - S B IBOREAS I L 398 v Cr(VI) ViR 725 415 30 [ 2~ 4
P o B 2~ 4 TR, B CaS, 2577 4b U5 Y 3 A 3 vh Cr(VI) & B4 Bk, 3iH] 3 Fi
- 5Erh Cr(VI) 28 CaS, 7 J5 H MRS LI R 7 B2 4 — 3805 76 360 d 9 BB SRR SC 00 A B oy . 00
CaS, i JF A0 B 3 R+ 3 b Cr(VI) e J 349 52 e R MR A JFC o 32 30 80 W 2 249 415 F° 20 mgekg
N FeSO, TH0 AT 19 3 R L3y, SR BRI Cr(VI) WREE 1L CaS, A BRAHIR B, HE51E L0 B
At Cr(VI) ¥ FE e B 1 C 55, $H FeSO,-7TH,0 YA JAU R4 CaS, 22, L H X LR AW N
W JEUSCRE OR AL BREE S RN, B LA C b Cr(VI) W BB R , H U S R BE 4 M 2N
35 mg-kg ! A 30 mgkg, H A+ Cr(VI) /b R s K, 498 170 mgkg's —Jrm, &1
S A L A R A Co(VD), HLIRAT IR A IR, R 5 MR 5T, E K 0 M A7 o 7
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Fig. 2 Changes of Cr(VI) concentrations in soils with time
after CaS, treatment

500
~ —a— A+t
on L —e— B+
& 400 —A— Ct
o0
)
& 300
&
= 200
S ~a
Y
100
_H

:hxﬁ:’a><%><<x

200 300 400

0 50 l(I)O 1I50
SRR} ) /d
3 FeSO, 7H,0 FFEFLE Cr(VI) ;KER Tk

Fig. 3 Changes of Cr(VI) concentrations in soils with time
after FeSO,-7H,0 treatment
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Fig. 4 Changes of Cr(VI) concentrations in soils with time
after glucose treatment
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Fig. 5 Changes of Cr(VI) concentrations in soils with time
after CaS, treatment under flooding condition
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Fig. 6 Changes of Cr(VI) concentrations in soils with time
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Fig. 7 Changes of Cr(VI) concentrations in soils with time
after glucose treatment under flooding condition
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Abstract Light and heavy Cr(VI)-contaminated soils and the mixture of Cr(VI) slag and soil were selected to
study the long-term stability after Cr(VI)-contaminated soil remediation. Based on the physical and chemical
properties of these soils, the long-term stability of the reduced soils by respective CaS,, FeSO,-7H,0O or glucose
were assessed. Under dry and flooding conditions, the effect of moisture on the long-term stability of the Cr(VI)-
contaminated soil treated by reducing agents were investigated. The results showed that CaS, had better
reduction effect on the three kinds of contaminated soils than FeSO,-7H,O and glucose. During the 360 d
sampling period, the Cr(VI) concentrations in these CaS, reduced soils remained stable under dry condition. The
Cr(VI) concentrations in the light and heavy polluted soils after the FeSO,-7H,0 or glucose treatment remained
stable, while the Cr(VI) concentration in the FeSO, 7H,0 or glucose treated mixture of Cr(VI) slag and soil
fluctuated greatly. Under flooding and sealing condition, the Cr(VI) concentrations in the three kinds of soil after
reduction showed a decreasing trend. Especially, the Cr(VI) concentration in FeSO,-7H,0 or glucose treated
mixture of Cr(VI) slag and soil decreased significantly. During the 360 d sampling period, the Cr(VI)-
contaminated soils after reduction remediation showed stronger long-term stability under dry condition than that
under flooding condition. After Cr(VI)-contaminated soil remediation, excessive reducing agent could inhibit the
change of Cr(VI) concentration in soil to certain extent, and the Cr(VI) concentration showed a decreasing trend
under flooding condition.

Keywords long-term stability assessment; Cr(VI)-contaminated soil; soil remediation
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