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Abstract

ment measures on the soil total arsenic water immersion concentration, total arsenic acid leaching concentration, bulk density, pH value and

(1.CECEP Environmental Proection Equipment Co.,Ltd. ,Beijing 100082 ;2.Louis En-
After stabilization treatment, leaching treatment and bioremediation treatment of arsenic-contaminated soil , effects of different treat-

texture , permeability coefficient and conductivity were explored. The results showed that all the three restoration measures had significant effects
on the total arsenic water immersion and acid leaching concentration. The average arsenic water immersion in the contaminated soil after stabili-
zation, leaching and bioremediation was 1.10 mg/L. Reduced to 0.05, 0.48 and 0.92 mg/L.The average value of total arsenic acid leaching of
contaminated soil after stabilization, leaching and bioremediation was 4.35 mg/L, reduced to 0.38,0.45 and 3.99 mg/L respectively. Stabiliza-
tion treatment significantly increased soil bulk density, pH, conductivity, significantly reduced soil permeability coefficient, and changed soil
texture from loam to sand;leaching treatment significantly improved soil permeability coefficient, significantly reduced soil pH ;bioremediation

significantly increased soil permeability coefficient.
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Table 1 Arsenic leaching results of tested soil

. . BRI
T2 pEs i . .
- . Total arsenic Total arsenic
Soil layer Total arsenic

water immersion acid leaching

om mg/ kg concentration /' mg/1, concentration // mg/L
0~30 3920.12 1.32 4.65
30~60 4212.24 1.45 4.82
60~90 3524.26 1.26 4.32
90~ 120 2 472.38 0.82 4.21
120~ 150 2 210.48 0.64 3.76
SEHIE Average 3 267.90 1.10 4.35

1.2 REgt U E 4 AR, CK AR5 e T35 4b
A JFUATS e IR AR E M Ab PR, 2 A S KR A BE
£ 0.5mg/L S LUR ;A0 BE B J5itR s e - HE 2 [ 2 e Ak B,
F SRR AL B E 0.5me/L K LUR s 40P C; BRI i+
AEDITEAL  JESERIAE 5 4, FE 25 B 10 fR/m”  BE R 7
HIHE 2 kg/m’ , BEALFRAE IR BEHLIFI K 3 A5,
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Table 2 Physical and chemical properties of the tested soil
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Table 4 Total arsenic water immersion concentration in different trea-

B P BB AR 5% ted soils mg/L
;E):i}lz]ayer Vol-ume . Coefficier.lt. of Electn'.ca.l
weight permeability conductivity +)2
cm 3 ¥ _ CK A B C
¢/cm cm/d wS/em Soil layer // cm
0~30 1.64 5.62 142.92 18.56
30~60 L6l 554 16264 17.7 0~30 1.32a 0.05.d 042 ¢ L12h
60~90 1.60 6.43 119.02 12.31 30~60 145 a 0.06 d 0.46 ¢ 1.12 b
90~120 1.72 6.82 124.32 22.73 60~90 1.26 a 0.04 d 0.51 ¢ 1.02 b
120~ 150 1.74 6.79 124.96 31.03 90~ 120 0.82 a 0.03 d 0.36 ¢ 0.74 b
SEYI{E Average 1.66 6.24 134.77 20.47 120~ 150 0.64 a 0.06 d 0.63 ¢ 0.60 b
SEX{H Average 1.10 a 0.05 d 0.48 ¢ 0.92 b
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Table 3 Texture status of the tested soil Note ; Different lowercase letters at the same column stand for significant
differences
= iz ¥y ki FkL Y ! - N
;:)1}12 layer Sand/ :rains Pt/}jt)i{ile sziid T;t{l%r(e(%A[?:iijiza ®S AELELRSBWHRBRE
cm % % % regimes ) Table 5 Total arsenic acid leaching concentration of different treated
0~30 37.9 37.2 24.9 et soils mg/L
30~60 38.4 50.4 11.2 A
60~90 37.8 33.9 28.3 Bt = CK A B C
90~120 34.4 0.3 22.8 e+ Soil layer // cm
120~ 150 37.7 46.1 16.2 L 0~30 4.65 a 0.36 ¢ 0.44 422 b
SEY{E Average 37.24 42.08 20.68 A 30~60 4.82 a 0.38 ¢ 0.42 ¢ 426 b
60~90 432 a 0.42 ¢ 0.48 ¢ 4.11b
L3 SHMETE  AHSEUK R IR R 010 e sty e
~ 76 a 32 ¢ .61 ¢ 3.
W REER NS ACPRG L) (HI-557—2009) s & Sy voase . 4354 038 ¢ 045¢  399b

e v B R IR ) R Rt ik
TRERAERRTE ) (HIT 299—2007 ) ; 4 458 5 F i 1 SR FH ¥R JJ 75
448 pH 5 R pH (oK HE,2.5:1) 5 358 bl 2 R
W2 AL, BThh 42 R F 38 B il 43 289 5 1163808 R 800 e R
JHRE K SRE 5 HL 3800 R F L 38 (K B, 50 1)

14 HESWAE AR Excel FAFALRE, ZH 1
BGH T ER SAS8.0 Kt e it Ak e i, A3 BT, S (E
FeA R F e/ i 3522725 (least significant different, 1LSD) | #b 3§
Z ] ) 38 37K - P<0.05,
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2.1 AELELIEAMAGRKRENZmE RAHERE
Yo RIEER G T KRR ) (HI-557—2009) 4b
AR A I K R EE R LR 4. AbBE A Ab3E B H4b
FC 2y E MR S K2 TR . AL EE A i 9 K
KW BB 110 mg/L BEAR 2 0.05 mg/L, &K T
95.45% ; RhHE B ffi 44 LK VR B SA(E H1 1.10 mg/L FEAIK
%£0.48 mg/L, BN T 56.36% ; Ab3 C i + 438 Smiok iR ik B 4
B 1.10 mg/L FFAXZE 0.92 mg/L, % T 16.36%,

22 AELAEI TIELRMERRENSIE CRAERE
Y RMENRERE TS SRR ) (HIT 299—2007) 4
AN SRR AE R LR 5. AbBE A AbBE B S4b
P C I F RS S R MR B AL A fiff L SRR
1R FEIME H 4.35 mg/ LK ZE 0.38 mg/L, FfIE T 91.26%;
AbFE B Al A 49 5 R R R A 4,35 mg/L BEARE
0.45 mg/ L, [#AIE T 89.66% ; AbFH C fifi 48 i A BRI 1k i 1 1
H14.35 mg/ LI 3.99 mg/L, &L T 8.28%,

23 AEAEXTEIENHE AFRLAHEY EHEEEN
R ILE 6, AbFEA +IEAFRIEH 1.66 ¢/cm’ $EE ]

SR NG PR FoR 22 5 3
Note ;: Different lowercase letters at the same column stand for significant
differences
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Table 6 Soil bulk density of different treatments o/cm’

T2 . .

Soijl_;layer//cm cK A B ¢

0~30 1.64 b 1.82 a 1.62 b 1.41c
30~60 1.61 b 1.81 a 1.61 b 1.51¢c
60~90 1.60 b 1.82 a 1.63 b 1.62 b
90~120 1.72 b 1.81 a 1.70 b 1.74 b
120~ 150 1.74 b 1.82 a 1.70 b 1.72 b
SEX(H Average 1.66 b 1.82 a 1.65 b 1.60 b
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Note: Different lowercase letters at the same column stand for significant
differences

2.4 AE4AIERT LI pH MM R [RAFEXS 13 pH (152
M2 LA 7, Ab3E A MRS = 4 pH, 13 pH 4{H h
6.24 b 7151 8.29; 40P B 4b B g 3 MK + 1 pH, +3E pH ¥y
B Fh 6.24 FEAKF] 5.12; 4bHE C If AR X+ HE pH i 1 3%
A

2.5 AREGIERTHEERMARME NS FE A T b WL
8. My T, AbEE A (I A T e AR N RD -,
AEFE B S A0FE C HIA SO AR - 4 5 b s AR 40 AT T, AL EE A
fifi - bR LR 37.24% TR & 68.24% , T T 31.00 H 43
B RHERYRE & e 42.08% FEAIGZE 22.82% , [FAIKT 19.26
O3 HAERRLS LR 20.68% AR E 8.94%  FEK T 11.741H
Gyae AbER B S5A0HE C - HERRL Y L 20.68% 43 BT
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#*7 FE4IELIEpH P54 W16 & Ab B 4 e A B KOR R EEYI(E 1 1.10 mg/L
Table 7 Soil pH of different treatments ﬁ%”ﬁ%ﬂiﬁ 0.05.0.48 5 0.92 mg/L;ﬁj:f,%?E‘ﬁﬂi TR 5k e i 44
+)Z y CK A B C {Hrh 4.35 mg/L 73 Hilf{K 2 0.38, 0.45 53.99 mg/L, 3 i
Soil layer// ¢cm S § etk e y o
S 8 24 AR Siae
i o wmease sy PV T LA SR
30~60 554b 8.45a 463 ¢ 581 b R10 FELELREESE
60~90 6.43 b 8.44 a 512 ¢ 6.66 b Table 10 Soil conductivity of different treatments S /cm
90~ 120 6.82 b 8.02 a 5.62 ¢ 6.72 b
120~ 150 6.79 b 8.14 a 557 ¢ 6.71 b +)2 CK A B Q
SEHIME Average 6.24 b 829 a 512 ¢ 6.34 b Soil layer // em
T ARG FRER R 26 5 W 2 0~30 18.56 d 211022 b 4624.82a 2638 ¢
Note ; Different lowercase letters at the same column stand for significant 30~60 17.70 d 2249.82 b 442375 a 2772 ¢
i . . . T2 ¢
Herenees 60~90 1231d  223978DL 4820064  20.32 ¢
*8 FEIAIETIERM 90~ 120 273 ¢ 231023 b 452422a  23.36¢
Table 8 Soil texture of different treatments 120~150 31.03 ¢ 2109.92 b 4622.28 a 19.45d
i S . ) EHE A 20.47 2203.99 b 4603.02 - 23.44 ¢
5 W B BH b)) il X047c 2003 : -
Treatment Sand grains Particle Cosmid  Texture( America (E:IE]?'JZ:[E]/J\”J FRRRIET B .
reatmen % % % Regimes) Note;leferent lowercase letters at the same column stand for significant
— differences
CK 37.24 b 42.08 a 20.68 b A+
A 68.24 a 22.82 b 8.94 ¢ - Bl %l > o - 138 J Al ol 24
A @ue  2@b  Ede P RS R DU AL RO . Baszit
C 36.12 b 4136 a 252 ¢ Bt BRI S Yy BGR B R AT AP AOR, ot + e i

RISV NG TR 25 5 3
Note ; Different lowercase letters at the same column stand for significant
differences
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134.77 em/d [EAREE 43.62 em/d, FRAIN T 67.63% ; 4b3H B 5 4b
HC i -3 E R B ME t 134.77 e/ d 23 51 T iR &=
178.17 .183.39 ecm/d, 435l T i T 32.20% .36.08%
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Table 9 Soil permeability coefficient of different treatments em/d

12

Soil layer // cm CK A B ¢
0~30 142.92 b 42.12.d 171.23 ¢ 208.46 a
30~60 162.64 ¢ 4523 d 192.48 b 212.32 a
60~90 119.02 b 4232 ¢ 182.36 a 188.48 a
90~120 12432 b 44.67 ¢ 188.48 a 165.32 a
120~ 150 124.96 ¢ 43.78 d 156.32 a 142.38 b
SEY{E Average 134.77 b 43.62 ¢ 178.17 a 183.39 a

AP RVNG T RN 25 B
Note: Different lowercase letters at the same column stand for significant
differences

27 AREKEXNTIEBSRHOFM ANREGHEE R SR
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A 5403 B i 2 A R Ab 3 C R oRx
SR A R, ARER A S A0 B ff e TR
Hi 20.47 wS/cm 43 HI 5 % 2 203.99 .4 603.02 wS/cm, 435
PEE T 106.67% 223.87%, AbFE C %FF 0~90 em [93E)2 +
e SR ET A BEEA, Hd 0~30.30~60 560~90 cm
-3 SR B 42.13% .56.61% 565.07%
3 itig
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AT S e+ S SRR S IR (E Y 2 R , X TS
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Hb pH 22 3835 A 250 I 2 PR e T e S AR e Ak SR Fh
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PRSIk A HER ) (GB 8978—1996) V5 /K HEUbR
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