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Abstract

groundwater systems. In reductive immobilization,a reductant is used to reduce the soluble and mobile Cr( VI) to

Reductive immobilization is widely used in the remediation of chromium-contaminated soil and

insoluble Cr(IIl). Reductants commonly used in chemical immobilization can be grouped into three categories ;i-
ron-containing reductants ( zero-valent iron,nano zero valent iron and ferrous reducing agents) , sulfides (H,S,
FeS_,thiosulfate, polysulfide ,etc. ) ,and a variety of organic compounds that can form redox pairs with Cr( VI).
The current paper is a review on reductants commonly used in reductive immobilization , their redox mechanisms,
influencing factors in remediation processes,applications and remediation efficiency,and in particular the advan-
tages and disadvantages in using these reducing agents. A brief summary of existing problems in reductive immo-
bilization and future research directions was provided.

hexavalent chromium ;soil ; groundwater ;reductive immobilization ;reductants
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2Cr0;” +3CaS, + 10H" <2Cr(OH),
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PEAESE , [ SMIF 5 A B3 %) 22 i AL 4 3 J5 1 5 Ak
Cr( VD) JFJE TR A MBI R TR . L e
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ST T AR Ak TR O B S e R K 4 gy
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Wbl R R E , ELA ISR B A SR

T LE T — I 7% R M R TRk , 22 AL 0 7 H
Tk FR B8 P B A E L AR ) R R
A1, Graham M. C. % " E E N LR ITET
WA 16 5 5 15 Y T K B b B 5 B s i
FLTAE, FWILE pH oy 8 ~ 12.5 {1 N Z ML fig
P A Cr(VI) 35N Cr( ). Tinjum J. M
AU SR N T A 8B T K HE AT I S 3 D Fe-
S0,-H,S0, FAESE 4 2 bR Hp i Cr( VD), i H i
Ha Cr( VL) B 38 1 B R 3 5 T 42 22 B A 90 b B 14
3 I B R A Co (VD) Wk B 0 AE A I R AR 56
W6 1] 22 07 1 40 Ak 380 6% 3 B 5 k2 Cr (V) 1)
K e A XU o

AR L, T Z A 5] ASREE 15 &2 40
SN W) 5 2 EL g A T A 2, R R T SR e 5
BT AR, W — S R s %% .

3 ANl

RS, AR BE th AR AE Cr (VD) A8 J5t 31
SRR 2 R EH T K PR A LT R
A B AT PR Ce( VD) b 5oy Cr(I) .

Sf 4 3 & B (soil fulvic acid, SFA) FJ& 48 Jfi
(soil humic substances, SHS) 7E¥E K 14 | Cr( V1)
AR R I, 7E SFA A SHS 3 B/ 28 1F T, 5
- 8 A PR RGBT, SHS fE pHI ~7
FAF T BEA RHLE R Cr( VL), Cr( V) (38 5t 2 4 Fifi
pH F 3 AR 10 4 n 6 JE 592 R Cr (VL) B0 463 vk B2 11y
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Table 1 Reductants commonly used for chemical immoblization of Cr( VI)-contaminated soils and groundwater
Al 2 &2 WA NP R A B S EE PN
FE T AE LY BV 7= W) 45 B Cor
LA TWBBERE  ZVI 55, B AIE A%
i 5 L PR R S DRI s, B vy [2733)
% (PRB) A 1 i e A
JE& ik
A AN ZAKIMES RN SE 0 R
- s T U % BUB IO 38 7 A AT e TR
PR T B B S %k A K2 FOKEH L ER TR BN/ RIPNPORENRE S [T, 3941
TSI TE 3215 9 % K=
R ML 25 ¢
75 6 9 A . N . A
JEAE A CrOH) s % 4 17 Bk K 3 W TE A A L 152 IV 4 285 38 JiE 5] o7 ) s o 2
W Bk " - . I J5 R R4, S B Mo, R BT B [9,41,58-61]
FexCr,_, (OH), %  Fy5 4P e e - .
DLVEY 45 7 ¥ 3E &5 K )2 FL B
EEN e /]
AP AL R
Br,Ce(VD) A #s#e WA FRE®HE % 188 E 2w
H,S I fl A 18 2 9 2 [12,63-68]
: EFO (D R=( R Bk e
m S AL TIE
RS m MY REZETEETE
FeS, AR R ) IR S RS [13,69,72]
P A T ek Cr(V) R
TEBRTE S5 1F T, 4
TE B8 P 5% 1 T I R i J AR 77 5 2 i [E]
BEERE T Wmm e AEE B f 5 2 (60, 73-75 ]
UvEAE A N LN
AR EKEZE
(R A N 7Y
Cr (VD) J& & W Cr A B B
LRy (OH), KB E. &TSMEEms ;;”‘ﬁ’”* A A [14,76-81]
H
TR AR B
[t Re ]
AP Bk AE oL T ALY AE AR
HILY S B N 40 N G I A [15,82-90]
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B R Ry BRIk
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REXT Cr( V) )38 5 4F o Xu Xiangrong 2“1
PR LR 3 5], BF 9 7 FL R BE pH L B8 TR
PTG IR A B I IR (] Xk F2 R 1 S 0 . 52 0
B, 5207 38 O 6 434 0 pHL By AR AR T 3 o (L AR
B TR E MR, Elovitz M. S, 2™ g i 5¢ %
W, 7E— & pH T, Cr( V) R 19 S 17 5 A0 — 2 )%
BishJ12, BAE pH 1 ~5 208 F Bl pH A A% S B
R R

— LR, A WL R R Cr (VD) Y B 8
181 (A A 25 42 R (40 Mn, Fe 25) RERS i 1L %
AL RN (CHIE £ R RN R ) N IR R
=M R RES AL SRR AR EE IR X T Cr (VD) ek

Ol JE RN, BN A BEJE R T it A B
(0, « —) KA A% (HO, - )™ phabh, #
P18 5 ol 7= oY A R A R Cr (V) 14 2 Iz 1 g e )
BERDOCHEAIER™ . Deng Baolin %™ BF5Y T 1&
pH 3 ~7 S0, Z Fh & 4k ¥ 3% 0 (1 &AL 58 Fn
FeOOH) X /N3 A LY —Cr (V1) S Ak 3 5 5 0 5
HHEW W, £Y] a-FeOOH Fl y-AlL O Xf 2 WA
—E WA T . TR Ut 3% i b S D RT BB AF TE L
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T, HLR R B pH Th W R AR — e LY
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