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Effect of the Interaction of Microorganisms and Iron Oxides on Arsenic

Releasing into Groundwater in Chinese Loess
XIE Yun-yun, CHEN Tian-hu, ZHOU Yue-fei, XIE Qiao-qin
(School of Resources and Environmental Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract: A large part of groundwater in the Chinese Loess Plateau area is characterized by high arsenic concentration. Anaerobic
bacteria have been considered to play key roles in promoting arsenic releasing from loess to groundwater. However, this hypothesis
remains unconfirmed. Based on modeling experiments, this study investigated the speciation of arsenic in loess, and then determined
the release rates and quantities of arsenic with the mediation of anaerobic bacteria. The results showed that arsenic contents in loess
were between 23 mg-kg ™' and 30 mg-kg ™. No obvious arsenic content difference among loess samples was observed. The ratios for
specific adsorbed, iron oxides co-precipitated and silicate co-precipitated arsenic were 37. 76% , 36. 15% and 25. 69% , respectively.
Indigenous microorganisms, dissimilatory iron reducing bacteria ( DIRB) and sulfate reducing bacteria (SRB) could all promote the
release of arsenic from loess. Organic matters highly affected the release rates. More than 100 mg-L ™" sodium lactate was required for
all bacterial experiments to facilitate obvious arsenic release. Considering the redox condition in loess, the contribution of SRB to
arsenic release in loess area was less feasible than that of DIRB and indigenous microorganisms.

Key words:loess; arsenic; speciation; iron reduction; arsenic release
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PAFE e o - rp RO L O I 98 22 1 o T
— e i 1t DX AR 7K SCHBER T~ 8 2, AR A A 2 B bl
UG T 7K rP e JBE -5 BT LA R SR A R DG
JeF, 3R L VE K W) A B AR AE e
DU TTE R A S, 2 5 A A R R R AR R
FO B L AR I RIS, H AT FLE S UL
RSO T EEFTE H AR 8 eI R B i )
LOVRAFIRAS | SR 5, LAV A A AL L 1R B A sk
U R E AR ALY, A R IR R A= 4
A S AU SR PR R AN RIS UL W B A B BE XS
BHORETA A4 521

1 #E5HE

1.1 SEgphEl

S BRI B X, PR SRR T
BT 2 HARNT | BERE | 60 H i, A
FEMARR . 28 X PGS (XRE) 4347, #F i
FE RS Si0, . ALO, . CaO, Fe,0,, MgO, K,0,
Na,0, MnO & & 73 5 Ky ( Jit & 73 80, % ) 51.34 .,
11.03.8.97 . 4.16,1.92,2.62.0.71,0.0867.

SCU B 8k 8 R B ( DIRB) A Shewanella
putrefaciens CN32 , W 3K F 5 [ A E A= 1) it O3+ o0
(ATCC) , /D1 B 7KW (KR 25 B 1K) W ik Uk
TR, R T BRI IR (R R 10 g, BEbk
S5 g, AMLHN 10 ¢, A8 20 g, KB F/K 1 L, AT
pH N 7.0 Z£47) ,24 h 5B B2 H AR BB R
REEFRE R SR 3 d S5 TR

T R ER 10 I I ( SRB ) SR FHAS S50 % 73 B 2l AL Y

1 BRIEPEIR & Bk, 16S tDNA £ 41 20 B %8 5 4 i A
IR H Postgate B 3R 3 3 d 5 T
e i
1.2 SEEJrik

HRAE SCHRL 21 TH 3 il 438 4 FHRAEIRE,
S RUAAERF T A (FL) | FREEmR A (F2) | 8k
FALY A A (F3) MIsRE A (F4). 400 H 0.05
mol-L”™"  ( NH, ),80, ( F1 ), 0.05 mol-L'
NH,H,PO, (F2) . pH 4 3.25 i 0.2 mol-L ™" #2
BN 0. 1 mol-L™" HLIRIMAR (F3) . ¥ HF #1 HCIO,
(F4) 53R AR I

TP 1 AR 16 4525, 4391 16 B
250 mL ML PAIA 20 ¢ & 4 F1200 mL A [F] ¥ B
FLER GRS W (T pH (EH 7.0). AR SCH A RiX
i, FEF 4y 52 8 32 AP SRB B DIRB K 20 mL (4%
it SRB 5 DIRB FEW I, 4T 1 250 25 B A FI
TR EEFAREOWHEDE 3 W), 305 MK # A
KA HF WA B 31T T 16 505, i
AN ) R BE A LR Bh (36 1) 1 R R AR S E i AR
&, BT O ADRSETF-E56 T, oA IR
N AR R, B DRI S R BT
FAAT T 30C &M MR E RS, W 5 mL S
A EUREAGH I V5 i b s | A R

i 5 R FH 9 S G154 ( AFS-820, 46 5%
D7 | 8K B 2R FH &R AE RS IR A3 66 BE VA 2 |, 7D
ERRT B REAEELES 000 remin ™' Z.00 5 min BUETE
WM E ket R BEAT, P AR T SE 280 0. 22 pum TR
G R IR UE.

®1 SBMBREFEEY

Table 1  Initial condition of experiments
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Table 2 Arsenic content and speciation of loess in different regions

=R

i L

Fil1E

23 ~30 mg-kg ™", ARFLVE AR /N, A o B DL R
B | BREAR 25 A SRR 8 X AE 1 M
5358 10.57 mg-kg ™" (7 B 37.76% ) . 10. 12
mg-kg ™' (5 E 36.15% ) . 7.19 mg-kg " ( i B
25.69% ).

HFIEAS As frit/mg-kg !

R As R %

=]

w5 Fl F2 F3 F4 TAs Fl F2 F3 F4
wESERE R L 0.01 9.73 9.27 8.07 27.08 0.04 35.93 34.23 29. 80
AR B 2R 0.04 9.97 7.49 6.18 23.68 0.17 42.10 31.62 26. 10
BLZRYE S0 0.02 9.40 9.78 4.64 23. 84 0.08 39.43 40.43 19. 46
%1 S5 0.03 9.75 11.59 5.72 27.09 0.11 35.99 42.78 21. 11
%) L1 0.04 9.42 10. 58 7.71 27.75 0.14 33.95 38.13 27.78
R S5 0.07 10.75 10. 17 9. 80 30.79 0.23 34.91 33.03 31.83
TR+ 0.03 10. 50 8. 12 5.59 24.24 0.12 43.32 33.49 23.06
BRI aF L 0.01 8.92 12.93 7.83 29. 69 0.03 30. 04 43.55 26.37
EZE 10 0. 04 13.50 14.18 5.31 33.03 0.12 40. 87 42.93 16. 08
[ J5 3 - 0.05 11.74 14.02 4.23 30. 04 0.17 39.08 46. 67 14.08
RXE+ 0.20 11.50 6. 40 9.72 27.82 0.72 41.34 23.01 34.94
R+ 0.05 11.70 7.36 11. 69 30. 80 0.16 37.99 23.89 37.95
2.2 WP Fe’t W E AR AL WRESR 500 mg- L") A4 0 25 1 A i D 2k

AR SEEE Y Fe®* Uk BEARfL AN T 1 B, K
A R SO RS WO RIS H Fe? i
W O L I 2 . 430l B TR 4 R DIRB Al
SRB R B, Fe? * M B 55 0) i LR MV A G
MPLR AN K 10 mg-L ™" B, 4% SN % WP
Fe " R BEARAR TR I B 5 4400 4y ZLIR 4k ¥ &2 ok 100
mg- LA, HAT4EFD DIRB A9 5y i H H B0 RH & A
RS RRERL; MP0an LR GV B B 2] 500 mg- L~
B, SRR 0 1) 25 B VA YR T T A B R 1 Fe®
RS R B W B A MUY AFTERT  TE R AR
PITERTT , 0 B S A R SR A 0 i . U IR
TR B LR B AN 2 DA 5 | S A ) 3 i ik AR AL 0 i
fife, WA TER = W BE AT ML A 5 v (S8 v A WL

AW, DT | RS I B Ak STk 4 45 5 S B R T A
K. AR, R TR WA R h 5 43 ik 0 A HIL BT
iy il A IR AR UK A RO 38 S i > 2 i
Fe (11) AR A U Ts PEACORE T HLIk 1) & 5. ASBFSE
FPFL RN N 500 mg- L7 A, A REAE UEER A M 1K)
W R, U ESEBRI M oK TR e
PLY MR BEARMEIR 2] 500 mg- 17"
2.3 BRhERREE AR L

AN [F) SE g AR 2 v FE AR A an 1] 2 R B
ZHY (CON) FIK AL (E2 ~E4) anl& 2 (a) Br
7, BVFE AT A= 0 VR S B0 ¥ W b e e 3
HBTE 10 pg- L7 PAF KT B RAK FH KB o, 46
RV A P 0 ARG T 3] Fe ) 3 BH 335 43 Bt Ay R

2.5 20F 7.5
(a) HEFDIRBIK 7 (b) HEFISRBIL 7 (c) #EMDIRBRISRBIE £

- 20 _ _ 60}
T LSt T —o- DIRB+SRB 1
o st & & as| —# DIRB+SRB 2
" = ol m —&- DIRB+SRB 3
a4 L0 & & 3.0
o ) o
= - DIRB | “ ost

0.5 —+—DIRB 2 - 1.5}

—&—DIRB 3
0 - 0 . - 0 s k1t —%
0 10 20 30 40 50 0 10 30 40 50 0 10 20 30 40 50
1d td 1d

Gl 1, 2., 3 R R R LR M % R 10, 100 F1500 mg-L-", FH

1
Fig. 1

Bl Fet IRENEL

Time profile of Fe?* in the aqueous solution
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B, N T IRUEEE 4 b 4 A YR 7 o B R
PRSI, U0 TR 2 (b)) g o KB S B o i e i AR
1k, 7T WLAEFLRR AV BE R 10 mg- L' (K 2R W vl
Bl AR R TE 5 pg- L7 DU, S £ 0 P e Bk
A S JO T A A Y FLER B vk B XE & 100
mg- L™ B VA VR R R BE TR AR 15 d Sk BT, R
15 weg-L~", FEMIA — 5 h BB BB VA TP S

AFLIR AN MR EE A 500 mg- L~ I BRI A a3 5
FLER MR BE S 100 mg- L™ Y 52 56 AR 0L, 1H B ik
BT, IF HLAE 30 d Seu 2y o md | Bkt R
IREFA. X R X, G LA e X
rh RS A R, A HLY B O T
(R TIC , AF 25 38 3 1 29 B 2B 0 i A K 2 T A
RETL.

30 30F
. " 450 | i
(a) TR (b) LHFMEHR (c) HEFIDIRBIK R
24 | 25+ 37.5
4 18 L2 T 300
Ea £ & -=-DIRB 1
" =
2 ~=-CON =15 B 225 —+ DIRB 2
2| XA 2 = -&-DIRB 3
—— KW 2 Z 10 X =
6t - 132
W S o "
0 1 b 1 0 = f 3 —a 0 L L L y .
0 6 12 18 24 30 0 6 18 24 30 0 6 12 18 24 30
1d td 1d
30 50
’s (d) $ERPSRBIKE R (e) $#FDIRBRISRBIA
B qf
Lo 5
= a0 30[
= - =13
= 15 —=— SRB #HHl4 10 mg-L™! =
# —— SRB 4764 100 mg-L™! %2 20t
Z 10f —&— SRB A HL4H 500 mg.L™! zg
—=— SRB+DIRB 1
5t 1r —#— SRB+DIRB 2
—A— SRB+DIRB 3
0 = 0 N
0 6 12 18 24 30 0 6 12 18 24 30

B2 BFkPERENTL

Fig. 2 Time profile of arsenic in the aqueous solution

T f# DIRB Al SRB X #5 -+ OB A 52 )
W3+ KB 5 4 W1 iE 4T HFh DIRB . SRB 1P #i i
AR 3 MAR IS, S EE RN 2(¢) ~2
(e) fitzn, AT LLFE Y, 780 DIRB 1 SRB J& ¥JRE S5
11 i 2 R, LR N ) R o e R i T
SEM VS R 2 | R R R PR, R R
SN # ) I FLR B v BE AR (10 mg-L7"), 3
AN Z5 10 0 ST B 4350 A 14 6 RN 20 pg-L7'
Mk R P LR AR BE G N E] 100 mg- LA, 3 MAK
Z R BEAE RN 6 d B A 4 Bk ] 30
20 135 pg- L', Hok B £ it [ BREKOH KRR ifE (10
pe- L) 5 AR R v ih L IR 4k vk B 8 i 2] 500
mg+ L7 I 2 7 A e B A Ak R A AR R
FRL, S50 235 SRV YR P A e e B R T 0 i A AL
PR 100 mg- L AR Z Ak B, 23 5114 40 | 20
140 pe L' 3 ANUSINGIAE W 1 S0 56 445 R 10 I 42
il DIRB 1 SRB LA K PRI s A:= Wy [ i AR AE A k2

PEHEE R TGRS B RE . IRV WA FE T
A R ML 3 22 5k . PR AUf% A=) ( DIRB . SRB) H.
PEol R R S AL Y 5 R S e o i,
SR A IR AL Ak B 5 A S 43 B R 1 . UK
o S EO T K R TR TR RS G R R R 2
B KA WL R A

SO T R i 1 LA R 30. 04 mg-kg ™', Hir,
W B A R AL RS B 50 24. 91 mg-kg ™', AN
A TRORE R, VS W Y T A A VR B & D 1992, 8
pge L7 (ESEI6 rh B APk B A 40 pg- L7
Vi PA S WA FH 5 ke o Pl B S Ak Sk 25
AR 7 AR/ N —EB 43

HR 4 55 B0 0, SRB A= K %K Eh KT - 150
mV > b R R K Eh — O IEAE, /R A
#) - 150 mV'™>' | HGE H R 5LF AA E) SRB RIS
FALR IR AL, A TEJR . FREE I 2548 T 6 B[]
P F IR EUIRAS , HOR S 51 1 3 £ v b B il L oy
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B A Ml XD K PR IR Y —/INER 4y, T BB A AE
oAb PR 2R 5 e 2 A v R 3 T K

3 HZig

(1) 8 A & B I 7E 23 ~ 30 mg-kg ™', H
rhURR PR I B S |5 R Y 37, 76% |, BB AL A A A
2 S Y 36. 15% .

(2) L HWEY . U n DIRB & SRB ) R &3
B AR A IR SRR R 1 Rk, 2
EWEA Y (LR EABRS 100 mg- L") BIE R
HRAEE R AR AR T A S A ) BT

(3) B HAE LT 8 1+ X 3 R 7K A 1R = Y
VA 2 SR AT I, DR W 3d TR A 5 | il
M AR TR S B8] g A b T K PR B R B B
T ALBRE S ZHE BT AL T RS R R AU
AV 5 YRR 5 R AR T REAS 2 P [
DX HlL T 7K e i ) S ZEHLR, BOA R i — SRR
| b 7K A S A

Sk
[ 1] Neumann R B, Ashfaque K N, Badruzzaman A B M, et al.

Anthropogenic influences on groundwater arsenic concentrations
in Bangladesh [J]. Nature Geoscience, 2010, 3(1): 46-52.
Nordstrom D K. Worldwide occurrences of arsenic in ground
water [ J]. Science, 2002, 296(5576) : 2143-2145.

Smedley P L, Kinniburgh D G. A review of the source,
behaviour and distribution of arsenic in natural waters [ J].
Applied Geochemistry, 2002, 17(5) : 517-568.

FRAER, AT, A E LB K o O R K Y AR
PHZHT[I]. 3RETRE, 2003, 24(4) : 60-67.

MRAEE, Wik, T E R XA R RIS ()], b
Bl 1999, 19(2) : 135-139.

e, Sk, gk, & KREIGHe, R IRk
BHERLFETFIELI]. ML, 2007, 14(2) ; 225-235.
Ahmann D, Krumholz L. R, Hemond H F, et al. Microbial
mobilization of arsenic from sediments of the Aberjona Watershed
[J]. Environmental Science Technology, 1997, 31(10) : 2923-
2930.

Ahmann D, Roberts A L, Krumholz L. R, et al. Microbe grows
by reducing arsenic [J]. Nature, 1994, 371(6500) ; 750.
Cummings D E, March A W, Bostick B, et al. Evidence for

[8]

microbial Fe ( Il ) reduction in anoxic, mining-impacted lake
sediments ( Lake Coeur d’Alene, Idaho) [ J]. Applied and
Environmental Microbiology, 2000, 66(1) : 154-162.

Oremland R S, Stolz J F. The ecology of arsenic [ J]. Science,
2003, 300(5621) : 939-944.

Zobrist J, Dowdle P R, Davis J A, et al. Mobilization of arsenite

[10]

[11]

[12]

[13]

[14]

[15]

[17]

[18]

[19]

[20]

[21]

[24]

[25]

(J].
Environmental Science Technology, 2000, 34 (22). 4747-
4753.

EIEH, AR, BOEE, S KRR R KRR S
AT [T]. HE R, 2010, 37(3) : 771-780.

McGeehan S L, Naylor D V. Sorption and redox transformation of

by dissimilatory reduction of adsorbed arsenate

arsenite and arsenate in two flooded soils [ J]. Soil Science
Society of America Journal, 1994, 58(2) . 337-342.

McGeehan S L. Arsenic sorption and redox reactions: Relevance
to transport and remediation [ J]. Journal of Environmental
Science and Health. Part A. Environmental Science and
Engineering and Toxicology, 1996, 31(9) : 2319-2336.

Islam F S, Gault A G, Boothman C, et al. Role of metal-
reducing bacteria in arsenic release from Bengal delta sediments
[J]. Nature, 2004, 430(6995) : 68-71.

Stilben D, Berner Z, Chandrasekharam D, et al. Arsenic
enrichment in groundwater of West Bengal, India: geochemical
evidence for mobilization of As under reducing conditions [ J].
Applied Geochemistry, 2003, 18(9) ; 1417-1434.

Guo T Z, DeLaune R D, Patrick W H Jr. The influence of
sediment redox chemistry on chemically active forms of arsenic,
cadmium, chromium, and zinc in estuarine sediment [ J].
Environmental International, 1997, 23(3) : 305-316.

Nicolli H B, Bundschuh J, Garcia ] W, et al. Sources and
controls for the mobility of arsenic in oxidizing groundwaters from
loess-type sediments in arid/semi-arid dry climates-evidence from
the Chaco-Pampean plain ( Argentina) [ J]. Water Research,
2010, 44(19) : 5589-5604.

FENI. SIREMESRER RS R B 14 B Al Ak 5 bR w3
WD) B AR, 2011, 23-29.

Postgate J R. The Sulfite-Reducing Bacteria (2nd ed. ) [ M].
Cambridge : Cambridge University Press, 1984. 55.
Wenzel W W, Kirchbaumer N, Prohaska T, et al. Arsenic
fractionation in soils using an improved sequential extraction
procedure [ J]. Analytica Chimica Acta, 2001, 436 (2): 309-
323.

Farooq S H, Chandrasekharam D, Berner Z, et al. Influence of
traditional agricultural practices on mobilization of arsenic from
sediments to groundwater in Bengal delta [ J]. Water Research,
2010, 44(19) : 5575-5588.

Polizzotto M L, Harvey C F, Li G C, et al. Solid-phases and
desorption processes of arsenic within Bangladesh sediments [ J].
Chemical Geology, 2006, 228(1-3): 97-111.

Delgado S, Alvarez M, Rodriguez-Gomez L E, et al. H,S
generation in a reclaimed urban wastewater pipe. Case Study:
Tenerife (Spain) [J]. Water Research, 1999, 33(2). 539-
547.

AR, ZERIAL ) SRR, AF. TSI T X i T K
S BORACZEARAE LT ] . R SCHBIS T AR ML, 2008, 35(6)
22-28.



HUANJING KEXUE Vol.34  No. 10

Environmental Science ( monthly) Oct. 15, 2013

CONTENTS

Stable Carbon Isotopic Composition in PM, | in Nanjing Region s«+eseeeeeeeeseeressssnsicniiniiniii s WU Meng-long, GUO Zhao-hing, LIU Feng-ling, et al. (3727)
HU Dong-mei, PENG Lin, BAI Hui-ling, et al. (3733)

LUO Na-na, ZHAO Wen-ji, YAN Xing, et al. (3741)
(3749)

(3755)

Distribution and Source Apportionment of n-Alkanes in Atmospheric Particle in Taiyuan, China
Study on Influence of Traffic and Meteorological Factors on Inhalable Particle Matters of Different Size
Particle Emission Characteristics of Diesel Bus Fueled with Bio-diesel

LOU Di-ming, CHEN Feng, HU Zhi-yuan, et al. (3749
CHEN Fen-li, ZHANG Ming-jun, MA Qian, et al. (3755
Characteristics and Sources of Soluble Tons in Aerosols from Glacier No. 1 at the Headwater of Urumqi River, Tianshan Mountains, China —:ereeseeesesereresismeneninininin

......................................................................................................................................................... YUE Xiao-ying, LI Zhong-gin, ZHANG Ming-jun, et al. )
Mechanism and Performance of Styrene Oxidation by 03/H,0, HE Jue-cong, HUANG Qian-ru, YE Qi-hong, et al. )
Sulfur Isotopic Signatures in Leaves of Pinus massoniana Lamb. and Source Apportionment GUAN Hui, XIAO Hua-yun, ZHU Ren-guo, et al. (3777)

LI Nan, XIAO Hua-yun, CHEN Yong-zhong, et al. (3782)
WANG Xue-lei, CAI Ming-yong, ZHONG Bu-ging, e al. (3788 )

(37197)
(3804)
(3810)
(3818)

Characteristics of 830 in Precipitation and Water Vapor Sources in Lanzhou City and Its Surrounding Area

3764
3172

Comparisons of Sulfur Contents and Isotopes Between Mosses and Surface Soils in Jiangxi Province

Research on Spatial Characteristic of Non-point Source Pollution in Liaohe River Basin -+

Spatial and Temporal Variations of Hydrological Characteristic on the Landscape Zone Scale in Alpine Cold Region YANG Yong-gang, HU Jin-fei, XIAO Hong-lang, et al. (3797
Distribution of Matrix-Bound Phosphine in Surface Sediments of Jinpu Bay - + YOU Li-li, ZONG Hai-bo, ZHANG Shu-fang, et al. (3804
Effects of Drying-Rewetting Alternation on Urease Activity in Chongming East Intertidal Flat; Results of a Simulation Sludy """""""""""""""""""""""""" HAN Jian-gang, CAO Xue (3810
Characterization of Microbial Activities in Marine Mudflat Sediment Using FDA Hydrolase Analysis +:eseeovessesessnsenensimminensiiiniinenen LIU Ye, ZOU Li, LIU Lu,et al. (3818

Analysis of Ecological Risk and the Content Situation of Polybrominated Diphenyl Ethers in Sediments from Northeast China River Basin =~ +x+sereeseeessesenersieneneneinininiininene
"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" NIE Hai-feng, CHENG Hang-xin, ZHAO Chuan-dong, et al. (3825)
Residues and Risk Assessment of Polycyclic Aromatic Hydrocarbons in the Surface Sediments and Marine Organisms from Dapeng Bay, Shenzhen ««+esereereeresesenienennineniiininnn
""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" SUN Run-xia, KE Chang-liang, GU Yang-guang, et al. (3832)
Source Apportionment of Polycyclic Aromatic Hydrocarbons Using Two Mathematical Models for Runoff of the Shanghai Elevated Inner Highway, China «++-++ BIAN Lu, LI Tian, HOU Juan (3840)
Biomagnification of Heavy Metals in the Aquatic Food Chain in Daning River of the Three Gorges Reservoir During Initial Impoundment — ++«+seseeseressessersenenenenenieninenennsinnennen
""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" YU Yang, WANG Yu-chun, ZHOU Huai-dong, et al. (3847)
Temporal and Spatial Distribution of Environmental Factors and Chlorophyll-a and Their Correlation Analysis in a Small Enclosed Lake <-++-++++- LI Fei-peng, ZHANG Hai-ping, CHEN Ling (3854 )
Experiment and Model Simulation of Self-Purification Capacity of Nitrogen and Phosphorus in Lake Taihu —«+s+sssseeseeseseesessnssrensinnienen HAN Tao, ZHAI Shu-hua, HU Wei-ping, et al. (3862 )
CHEN Chao, ZHONG Ji-cheng, FAN Cheng-xin, et al. (3872)
Research of Urban Eutrophic Water Repair by Water/Sediment Biological Bases -+ ++++ ZHOU Hui-hua, SONG Xiao-guang, WU Ge, et al. (3879)
Effects of Regulatory Agent on the Heavy Metal Stability in Tidal Sediments — «+xereseereeresressmssnmmennisiiei e OU Feng-zhuang,SUN Guo-ping, XU Mel-ymg (3888)
Impact of Regional Water Chemistry on the Phosphorus Isothermal Adsorption of the Sediments in Three Subsidence Waters of the Huainan Mine Areas
........................................................................................................................................................................... YI Qi-tao, SUN Peng-fei, XIE Kai, et al. (
CHEN Di, ZHENG Xiang, WEI Yuan-song, et al. (3904
* ]I Ying-xue, WANG Feng-he, ZHANG Fan, et ol. (3912
*+ WANG Wen-dong, ZHOU Li-chuan, DING Zhen-zhen, et al. (3921
(
(
(
(

Simulation Research on the Release of Internal Nutrients Affected by Different Dredging Methods in Lake

3804

Adsorption Characteristics of {2 Bacteriophages by Four Substrates in Constructed Wetland

Adsorption Characteristics of the Antibiotic Sulfanilamide onto Rice Husk Ash
Study on the Stability Variation Mechanism of Humic Acid Water Solution After Radiated by the UV Light
Comparison of As Removal Performance by Graphene/Iron-Based Material

Chaomuerlege, FENG Liu,HUO Yan-xia (3927

Studies on the Dispersion and Deposition Behavior of Nano-Ti0, in Aquatic System CHEN Jin-yuan, FANG Jin-feng, WEI Xiu-zhen (3933

Effect of the Interaction of Microorganisms and ITron Oxides on Arsenic Releasing into Groundwater in Chinese Loess «++++++++++ XIE Yun-yun, CHEN Tian-hu, ZHOU Yue-fei, et al. (3940
Surface Modification of Polyvinylidene Fluoride (PVDF) Membrane by Using the Zwitterionic Substance —«+s+stwseeseressesenssneenenneneeneene ZHOU Gui-hua, XIAO Feng, XIAO Ping, et al. (3945
Estimate the Abatement Rate of Septic Tank Sewage Outfall Soil on Nitrogen Pollutants of Typical Farmer Household Sewage -+ ZHOU Feng, WANG Wen-lin, WANG Guo-xiang, et al. (3954
Wastewater Pollution Characteristics from Typical Intensive Pig Farms in the Pearl River Delta and Iis Ecological Risk Assessment «+-++- LI Wen-ying, PENG Zhi-ping, YU Jun-hong, et al. (3963
Effects of Sludge Compost Used as Lawn Medium on Lawn Growth and Soil and Water Environment +:«seeeeseeeeeeseseneininieniennenne JIN Shu-quan, ZHOU Jin-bo, CHEN Ruo-xia, et al. (3969

Influencing Factors of Floc Size Distribution and Fractal Dimension of Activated Sludge

Influence of Different Recovery Methods on the Activity of Nitrification Granular Sludge - ++ GUO Xiu-li, GAO Da-wen, LU Jian-cong ( 3981

Study on Hydrogen Autotrophic Denitrification of Bio-ceramic Reactor ++++++«+sessssee + CHEN Dan, WANG Hong-yu, SONG Min, et al. (3986
Studies on Spatial Heterogeneity of Soil Respiration in a Subalpine Meadow ~+«+v+errereerresseremensimnnennssns e YAN Jun-xia, LI Jun-jian, LI Hong-jian, et al. (3992
Modeling of CO, Fluxes at Cropland by Using SiB3 Model ZHANG Geng-jun, LU Li-xin, JIANG Ling-mei, et al. (4000
Effects of the Different Land Use on Soil Labile Organic Matter and Carbon Management Index in Junyun Mountain = ««+sssereeeeeseeseeen XU Peng, JIANG Chang-sheng, HAO Qing-ju, e al. (4009
Heavy Metal Content in Street Dust and Environmental Risk Assessment of Agricultural City; A Case Study of Xuchang City «+++sssvesessesreresenesennsnnen YAN Hui, CHEN Jie, XIAO Jun (4017
Polybrominated Diphenyl Ethers and Polychlorinated Biphenyls in Road Dust from Suzhou, Wuxi and Nantong SHI Shuang-xin, DONG Liang, LI Ling-ling, et al. (4024

(
Vertical Distribution of Polycyclic Aromatic Hydrocarbons in Abandoned Vehicles Dismantling Area Soil «+:«sexseesseesesesenseiesienenees WU Yan-yu, HU Xiao-ying, HONG Hong-jia, et al. (4031
Stahilization and Long-term Effect of Chromium Contaminated Soil WANG Jing, LUO Qi-shi, ZHANG Chang-bo, et al. (4036

(

(

(

Leaching Characteristics of Sulfadiazine and Sulfamethoxazole in Soil Column LI Man, CHEN Wei-ping, WEI Fu-xiang, et al. (4042
FANG Jing, YU Bo-yang (4050
LI Hui-ying, DU Xiao-ming, YANG Bin, et al. (4058

)

)

)

)

)

)

)

)

)

)

)

LI Zhen-liang, ZHANG Dai-jun, LU Pei-li, et al. (3975)
: )
)

)

)

)

)

)

)

)

)

Transport Behaviors of Metal Oxide Nanomaterials in Various Soils +«+seseeseereeeeesereneeees )
)

Fractal Characteristics of Capillary Finger Flow for NAPLs Infiltrated in Porous Media

Allelopathic Potential of Phyllostachys edulis on Two Dominant Tree Species of Evergreen Broad-leaved Forest in Iis Tnvasive Progess «-«eeseseereessesesiemenenmiinieneninininie
R BAI Shang-bin, ZHOU Guo-mo, WANG Yi-xiang, et al. (4066 )
Preliminary Studies on the Occurrence of Antibiotic Resistance Genes in Typical Aquaculture Area of the Pearl River Estuary +++ LIANG Xi-mei, NIE Xiang-ping, SHI Zhen (4073 )
Concentrations and Safety Evaluation of Heavy Metals in Aquatic Products of Yancheng, Jiangsu Province swee+ LU Yang, FU Qiang, GAO Jun, et al. (4081)
Effects of Cu®* Stress on DNA Polymorphism of Genome in Foxtail Millet of Different Genotypes — +++++++++++++ -+ ZHANG Yi-xian, FU Ya-ping, XIAO Zhi-hua, et al. (4090)
Research on Soil Bacteria Under the Impact of Sealed CO,, Leakage by High-throughput Sequencing Technology - ++ TIAN Di, MA Xin, LI Yu-e, et al. (4096)
Microeukaryotic Biodiversity in the Waste Ore Samples Surrounding an Acid Mine Drainage Lake *+ LI Si-yuan,HAO Chun-bo, WANG Li-hua,et al. (4103)
Characteristics and Functional Protein Analysis of an Effective Decabromodiphenyl Ether-Degrading Strain -~ «++xesxesveeesesesneveresennens CHANG Jing-jing, YIN Hua, QIN Hua-ming, et al. (4112)
Effect of Selenium on the Uptake and Translocation of Manganese, Iron, Phosphorus and Selenium in Rice ( Oryza sativa L. )~ +++++ HU Ying, HUANG Yi-zong, HUANG Yan-chao, et al. (4119)

Effect of Exogenous Iron on Accumulation and Chemical Forms of Cadmium, and Physiological Characterization in Different Varieties of Tomato ~«+seseeseereereseserenssnmeneniniiinenn
........................................................................................................................................................................ LIU Jun, ZHOU Kun, XU Wei-hong, et al. (4126)

Analysis of Control Policy for Persistent Toxic Substances from Electronic Wastes in China «+«esveseeseseserserssnemensnnninn LI Li, LU Yong-long, WANG Tie-yu (4132)



E % K

(CAEMEFEYE 6 BREZERS

FH H i

BIES: B RE BN

o
wOE. (FREREEAT)
3 N iy -
TTENT EARIR FILZE Fggs WONWl W #R o hiEEE
S 2 SE vzl 5B =z =q
AoKE XEER BlE BET & B RS ke
— = S - > =
PRFHAZT  BAE 22 Ak AR WEE Bokd &
ya ¥ Y o
WO B s W N W W BRI
-
w i oR 3 ENVIRONMENTAL SCIENCE
( I(_gJ{?J‘N;JgI;:C;: ;(E)Q(ULTJIE) (Monthly Started in 1976)
2013410 A 15 H 34% #H10# Vol.34 No.10 Oct. 15, 2013
£ & TEPER Superintended by Chinese Academy of Sciences
* i PEPB AR SR O Sponsored by Research Center for Eco-Environmental Sciences, Chinese
i B (UBHEENFE) Academy of Sciences
A6 50 T B 08 A5 P R 2R R 5Y B Co-Sponsored by Beijing Municipal Research Institute of Environmental
WOk o 2% IR OB 2% R Protection
* % WK [ i School of Environment, Tsinghua University
. BAREAE) G E RS i:llf:o;-m o b g:YE[?rll\It(J 'le-}]l:and f Envi tal Sci (HUANJING
. g ) e s . ite y e Editorial Board of Environmental Science >
JEHTTT 2871 FA (HFE X B It
18 5, R4 : 100085 ) KEXUE) _
M1 .010-62941102 .010-62849343 P. 0. Box 2871, Beijing 100085 , China
1B :010—62849343 ’ Tel:010-62941102,010-62849343 ; Fax:010-62849343
E-mail : hjkx@ rcees. ac. cn E-mail :hjkx@ ‘rcees. ac.cn
http : //www. hjkx. ac. cn hitp . //swww. hjkx. ac. cn
H BR 44 3 " & i Published by Science Press
LBt 5 Mo AR AL i 16 i 16 Donghuangchenggen North Street,
WS . 100717 Beijing 100717, China
BN R 23T dvsdbAkenil)— Printed by Beijing Bei Lin Printing House
* 1T 4% i » K i Distributed by Science Press
FE 35 .010-64017032 Tel.010-64017032
E-mail ; journal @ mail. sciencep. com E-mail ; journal@ mail. sciencep. com
iT M & SEZHIRER Domestic All Local Post Offices in China
EsrB&EIT hEERERR S SA R Foreign China International Book Trading Corporation ( Guoji

(L5t 399 f546)

Shudian) ,P. O. Box 399, Beijing 100044 , China

ERRATIS
B E N

ISSN 0250-3301 o

= ) B:2-
CN 11.1895/X ERBEZNKS: 2-821
90. 00 J© ES&EITRS: M 205

BRSNS FET



	1.pdf
	fm.pdf
	中文目录.pdf

	20131030.pdf
	3.pdf
	英文目录.pdf
	fd.pdf




