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Analysis of Control Policy for Persistent Toxic Substances from Electronic

Wastes in China

LI Li"?, LU Yong-long', WANG Tie-yu'

(1. State Key Laboratory of Urban and Regional Ecology, Research Center for Eco-Environmental Sciences, Chinese Academy of
Sciences, Beijing 100085, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: The environmental pollution and risk of persistent toxic substances (PTS) have caused extensive attention nationally and
internationally in recent years. Electronic waste (e-waste) is an important emission source of PTS. Based on life-cycle management, e-
waste management was divided into four major areas according to emission paths of e-waste PTS, namely source reduction, process
control, end-of-pipe treatment and emergency response. Related regulations and policies of China’s e-waste PTS control were analyzed.
An evaluation system of regulations and policies was set up, which involves management objective, regulation availability, specific
provisions, regulations coordination and policy implementation. The regulations and policies of each life-cycle phase were evaluated
according to expert consultancy. The regulations and policies of source reduction are more perfect for their clear management objectives
and the better regulation availability, while the response is the most imperfect, for lacking of clear management objectives and detailed
rules, and poor coordination and implementation of the regulation. Recommendations for regulation and policy improvement were
proposed based on the assessment results.

Key words : e-waste ; persistent toxic substances; life cycle management; policy analysis; policy assessment
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Table 1 ~ Source identification and influence of PTS related to e-waste

Byl PTS H TR

X AR HIEREE ) 50

FREE AL BSR4 B BT | B A R

HE R L] RAIHRLE | R BEAR | AR,
T o
FE M AT RE MR
LAY RN R e ) B B R4S P
L EL P ETLRR AR | S B R R
KA H gl | BRI R A | T G L G VR s A
WA R AN S = I D) &
it SRR B 44 | B e AR
TRENCE TBEYE PCDDs/Fs SHRHA MRGE | L BR AR A BE R
U PCBs {I;J?%ﬁ R AL A4 TR
LR PBDEs EI3F] Eb 35 52 A 95 L BELAR 571

WM R G (HSRILE) |, MR R G E

B B Bl S

A P 454 4%

W R PR

JiF. B IIRERE BRI A M R R,
Elyarzid

FEE BRI A, (AR ULE T YRR, R
B2 P93 e T AR G 1

WAL ZHBINRE, R AP, LI RGELT
S

PLE 2 I FICIZIIRE, T YEHUR AR, PERLE % 1Y
R 43 )

HAbEHIZE  EEEEL A SCCPs

L5 1% PAHs

2=}

KL, BB E5R

NI+ b HBCD TRALBH AT
47 DP SAACBAET
1,2 % (2,4,6-= KR T

JE) 2k BTBPE AL BHA R
TR =K Z%¢ DBDPE TRALBH A

P R 2R R

S AN

SRR, ARG, 54 S WA
AR . SR

WA MRS 8

LA IR SE S

AT

B HEITT S

1 ETEWEAREENETEY PTS I=HBIR

HL T IR 00 4 2 i TR BT T AR 43O 4 BB D
P QUSRI A, O YRR AR B[,
@ FALE. — AT TS Gl 32 R AR AR A 7
BN TR T T KA Tl 5 ek
RS R A AR | AL PR 5 Ab EEATT . B R
F A S T T A R Ak B R P A R
fifp | R AP R B PRI i AT — o Bl
TUF RN | 220 R ] JE5 ok I 2 15 B i 30 36
Wb eS| IO A B i PR Ak B AR
AR f i BE e AL o A i AN S8 ek ke 2. HoAth
PTS = 2L i fige A PR 72 b RO R A | 3R | AR
SRR (& 1)

W R R A 7 B ) R R o 2 R rL 7 il
S5 H fi i 2Rk, FRalin HAL AL B EA AR Y

Y CENRENE 2 PTS 426 175K, AU, 7%
YA R 4 SR RIBT B AT SR A B B MR XT
Az i TR 25 B BT e AR B RE R BN AR B D
B % 25 B B 1) A5 3 FHL G o B g ok i 2
TRBRAE AR DG EE ILBOR 1 5E b, W 1Y RoHS 5
A WEEE $§4 . ELV ( End-of Life Vehicle # % 7%
%) $84 . EuP ( Energy-using Products BEFE ™ i) 45
4>, REACH ( Registration,
Authorization of Chemicals b= &3 M, ¥FAL . AT
FIFRT ) 454 A1 PFOS 454 (T BRA 499 b B L
B ST AR S ) o S T D [ A 1 )
PRI S22 R 1 AR A A B EOR B 1Y
FL 1 A o o A PEAE 2.

2 HEBFEY PTS EHIEMEBER
SURCES S 1B N RV S RS g/ AN 7107 1 N

Evaluation and



4134 w5

B 34 %

W B A R A FLT 4 A i R M A B

o R GEPTS
o 3 1
P g it

i

* PTS{i il
o LS G 30

R
pechec )

1
1
BRI GE VT &i
o Stk ny AL R AT 3 i

o LT Ab T
» 15 B HERE R

—1
TR !

<SR
Hemzpi
ez s A

PCDD/F 4z
FeAUPTSFEHR

I fed 5 1

= [

PCDD/Ff= 4

| S U FAFR ‘

1 BFEMESHEABREGERER

Fig. 1 Life cycle and life cycle management of e-waste
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Table 2 Policies and regulations for e-waste PTS management at various life stages
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Table 3 Indicator system for policy assessment of e-waste PTS control
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Table 4  Result of e-waste PTS control policy assessment

Gz P HIE SR R DS
EHH AR ot it I =
ERLAT A uf uf 1 b
PEARILE — — — % %
N N — it — % %
PMBCRITRCR ) — — %

PATHRLRE b, AR B B, 3 A 35 A BEER
B PTS | HE PR A 2x B A LE
A S 4 BB BE, 4 4> 32 248 A1 T x5 e 7
AR BERMUE B 53— i AR AN [ B Beik
MUBCRTEFEAALE | 5L R AR ST RO A
Al K

(3) PRI E

FI T, B> i 7 R W 4 R LB AR 2 b )
PERUEZ | Al A TR L AR F D, HOA
S8 IR E AL 5 TRk HIL D BEAY PTS 48 53 i 12 LA
Lo R B B PTS {5 BARTL

T3 A A ) 0 AC S 5 BRI BT HL A B PR 2 A P
TIPSR i B | f R AT AL AL R
AR AR PRAL & 7 8 PR A R, (EL2 TR 5 MLBOR
TEIXLEAR T T7 1T k. i 4, SRAE o I L 2 S S A
PR T el DX 55 il 2235 A BRI [T UAT F 5 B ), {ELY: KL
b A ) Ak BB AR AT R, 377 1) 4k 7 v L F-
A FPTE il SE B AN 2 A U AR A A A Rl 7
BORFITE R GEIR BB AR , S8 W S 7KW
8 e — 25 b PR R 2.

FURT7E R 28 B R BRI 65 i ST fE R
RPN A8 TR T A B 0 R 2 R (H R
XoF LT B BRAR B OCHERY PTS KU ITAL | iy
it AT SR B R Ak B AR A TR B HLE .

(4) R

S TR EEE Tk an R A B0 LT IR Y BOR
KRR CEIAIE B, AF 2 DR PR R 25 47
HERBEWMES  WEAREE S . EREHER
T3 T V5 S F0 il i B AR %o JH At A i o S0 A B o 8 (H
FEATHSRAFAE BRI, 81, v R e et 1 —F
HL = ah, B I B O (SRR 22 e S gl s
FNEHN =Tl BARBCR R Hire &R
G RN IR AR, SR, AR G = A S A B
[l FHE AN 2377 4 K PTS.

TEA i BER B R FEAFTEVF 2 MEUR = 1
il = B A 1Y) FR 1 TS s b b AE 5 e B A
B, V2R SR A PR IE I S 28 AT L Ah B £
ARSI AR B A M RN Rk e A
FEILAHIR it FH Al 17 30 6 5 b A £ 5% B A e Tk
L GBI | ZRZ5(PCNs) | ZIRBCERE . 4R
SEPTS!M 1O Xt A A BR BT RN A B AT A A K

JO7 e A P O A PR A R B Ok | AR
S VEAL | I 2 Ah BEE AR RS ma PEAL , T5 2 A
T 22 0 TR RIS R 2 B R BE | B AR R i

(5) BRI TR

FER Sk IR B B, Hh 8 6T B4 7 AR I o 4
B JUHUE RS PTS ¥ B B A v i) Bl 5 3o
T THE LUEAT SEBR ) AT HR AP | BE RS 4% £ R I 11
K.

Fe I BRI B B, 22300 R BOR i R ST 2
T8 MDA AR B R 4 R G ¢ DA IH BT L
SISt 42l T W RSO T IBORE Y S it
A v R A (XA & R AR T b B
KAWL R B, JHE R R LAHE O BUR 9 A,
FEVFIR Al 9 FE 2 D A A 83k 8] 75. 4% | B i
JEAbPEA KR 99. 49 P H R Tk = sE R 2
FHAT ML 7 2 2 Tl s AL 53R 1 2



10 4 215 T R IR R A AT TS Qe A 42 ) R 3 A 4137

FL R 0 T A TR Ak T
4 BEREREZEIN

1L GG A5 R m] UL, TR U Sk WD R
(4 PTS i MUBCRAE BELAC N 5838 , A7 W 008 B H AR
FIAEGF LR RT A T I S A8 BB T FY) PTS 350
HURAS B AN 5835 , B = W A9 A5 B E AR AR 4 A0
E LA PIRE R AT ROR 22 i o A 4 ) R A S
B RRERE AR 207 I B M. R T
PR PTS 15 Y42 il BUR 207 12 LLT 7 1 ik — 22
.

(1) FEVRK B Ik B BE , X 2 114 1 A e (0 12
T T VA Rk = TR AR AL AE B A7 A T TR R, R
It — A S8 3 B 1L 17 Y PTS 5 i BRAE B o
DA R ) 47 3L, 5 25 E L 1R 7 Y 6 R
A2 LT A AR 2R 8 SRR | DAL AR P ALBURF AR
JeoR M S, BERS ik L BUOR AT ROCR A [ 7
NEZN R AR BT PTS 15 Y4 i 2 -8 25 PP A
Jnsi A% M 28 T BOR TR 45 Hibiz 1Y, g (R W b
AN 2, SRl L dh B 2 it H AT
PN S it P RE R RN R LA S L T & BOR 32 22
BT G R A BT REAE REZEAT AU SR SR A jx 4
BOR AT HEAR i X JCRE I T ol A0 H L
ity , JEHR T AU 4 L7772 il BRI | Bl 9
B2 | B i T RY) PTS AYIEK AT 50

(2) fEid FE il B Be, 51 %) i 7 PR P Mo 12
EHRR | AT AT Ak PR TS B AN S Y R,
POZLASE % PTS {5 BAR RGN R O, fE A
PTS 3 2 15 M bn A AR PUEE AL L, 389 T 4 fof sk 4
PTS V50 fE % | WATSCHE A7 T L B e 22 4= A4k BRAH
KBV ; SR TR BEEOR AT A S i # 19
IV RINAE KT R LI, HEUG KAk, HLH
FIRHIFBER AT A v o6, S B A I Wy Ak PR )
R G, IR B 7 B9 PTS Ab Bl A Al 17 H0R
5 AR OCHRERY ) 5. B X M BUR AT RIOCR AN
A, TR YA IE WAL B E B [ R, 5635 fL
7 ity A7 Al 8 0 [ W JRE R [ K < 4 A BRI
i, R AL 5 W Ak B B -2 AR DT o
Xof il [T g 4 8 A T B

(3) TEA i 4 B B, BF A 7R AL B BT 1
B WL HLBOR 25 1 [R1E, N5t i 5 I W) PTS Ak
GRS e AE AT AT HOR H St Ak,
Z R TR YA B A AR TR IR £ 4 B EUE A AT, B
YR AL PRIEUR I | X 28 b 77 ] RE 27 S Al

Hby | A DX A R T, X A fde R 7 A
XU, T AT A 53 kb A Shy Al FH b R R B 4
FHHb RS A 2 hm e, DR MO 2 3 — 200 4 78 AH DG IR
FEARIEMVE TS e O 8 2 it 7, U R 5 73
FRAR AR TIX | SCHIX | 55 XA 37 A8 52 0 XU
RCECTR

(4) 1N 28 35 T, ) BT PTS & 3 H AR

AN B T 80, i %o = % PTS 39 KU PEAl AF 9T

JEHEE R T | 2 RIOR | 2 IRIBRIE A 2 AR

KIERHBLIFFAMEA DL, JEIXLE PTS YA B2

PSR BP0 ST 22 1 0 R, RN 33X T 11 2% A AN R 25

F1 s SERTTRANALE B = 0 [0) B, 17 32 0 2 o 3 — 26

LR AL BRAL B I i B 2 B, Stz AT R

AN, Gl 35 J A R S AR A B [

AN RIS AT AR N B 2 A BREOR A B 1E PTS

87 A s LA Okt T B AR R PR B 1 e 5, TR A

FUE N VB, RFVHAL | 40 F W R TR

SE

(1] VOAR. 35 A A 35 4 W AF o0 b i T R R [ EB/
OL]. http://www. nsfc. gov. cn/nsfc/cen/10yy/zy/030. htm,
2012-11-25.

(2] FEEAR, G0, IMEHT. ReAMEA S RIRRE I EOR
R[], AR, 2004, 23(4): 118-121.

[3 ] VLHSE FrAMA 5 Y IR 1T 8 5 5 B0
[J]. FFR2EZeE, 2005, 19(3) : 179-180.

(4] Z=3El], vod, EIVEE, 5 W F iR < h g
Yo, ZEIR | Z UL R BE N TS5 YLK BRSO T ]
Rl 4R, 2008, 53(2): 165-171.

[5] MROCAs, Ropde, FReeat, 5. Sl b3 b B ) it s
RREHESRG )] ABHEER, 2011, 20(1):
160-163.

[6] Wang D L, Cai Z W, Jiang G B, et al. Determination of
polybrominated diphenyl ethers in soil and sediment from an
electronic waste recycling facility[ J ]. Chemosphere, 2005, 60
(6): 810-816.

[ 7] Environmental Health Criteria 205 of WHO. Polybrominated
Dibenzo-p-dioxins and Dibenzofurans[ S].

[8] LiuH X, Zhou Q F, Wang Y W, et al. E-waste recycling
induced  polybrominated  diphenyl ethers,  polychlorinated
biphenyls, polychlorinated dibenzo-p-dioxins and dibenzo-furans
pollution in the ambient environment [ J ]. Environment
International, 2008, 34(1) ; 67-72.

[9] Wong CSC, WuS C, Duzgoren-Aydin N S, et al. Trace metal
contamination of sediments in an e-waste processing village in
China[ J]. Environmental Pollution, 2007, 145(2) ;. 434-442.

[10] YuX Z, Gao Y, Wu S C, et al. Distribution of polycyclic
aromatic hydrocarbons in soils at Guiyu area of China, affected by
recycling of electronic waste using primitive technologies [ J ].

Chemosphere, 2006, 65(9) : 1500-1509.



4138 %o B % 34 %

[11] Tasaki T, Takasuga T, Osako M, et al. Substance flow analysis Mechanisms of Mutagenesis, 2012, 733(1-2) : 69-77.

of brominated flame retardants and related compounds in waste [21] Zheng L K, Wu K S, Li Y, et al. Blood lead and cadmium

TV sets in Japan[ J]. Waste Management, 2004, 24 (6) : 571- levels and relevant factors among children from an e-waste

580. recycling town in China[ J]. Environmental Research, 2008,
(12]  fapdl, vk, JBEE, A5 3k [ LR o B 3R F A o E 108(1) : 15-20.

AR B TE Y5 e Bk [ 1], 2z ib R, 2011, 23 [22] Zheng G J, Leung A O, Jiao L P, et al. Polychlorinated dibenzo-

(8): 1755-1768. p-dioxins and dibenzofurans pollution in China; Sources,
[13] Puckett J L, Byster S, Westervelt R, et al. Exporting Harm: environmental levels and potential human health impacts [ J].

The High-Tech Trashing of Asia[ R]. Basel: The Basel Action Environment International, 2008, 34(7) ; 1050-1061.

Network , 2002. [23] Teshima R, Nakamura R, Nakamura R, et al. Effects of
[14] E2E, ZFoual, kg, % BFEWI Rl L 5eh 2 exposure to decabromodiphenyl ether on the development of the

%H)‘(KE"H?Q}E%?E[J] . IR , 2012, 33(2): 587-591. immune system in rats[ J]. Journal of Health Science, 2008 , 54
(15] F24%, Samy, 20, 4. B ReI X R +5h (4): 382-389.

PCNs H9V5 Y K | A3 T HRAE SR IS AT [ ], HBERb2, [24] Koh S C L, Gunasekaran A, Tseng C S. Cross-tier ripple and

2012, 33(1); 247-252. indirect effects of directives WEEE and RoHS on greening a
[16] E24¥, TX, HaeWy, & BT R X Ry h supply chain[ J]. International Journal of Production Economics,

ZWM KB IS RACY | 3 BRI )], BREERLE, 2011, 2012, 140(1) : 305-317.

32(4): 1088-1093. (25] XM, B#R, WEE BAEYRPEA RGNS
[17] Widmer R, Oswald-Krapf H, Sinha-Khetriwal D, et al. Global | PRAR G SR M FAT 3 [T, FREELRY, 2003, (4): 52-

perspectives on e-waste [ J ]. Environmental Impact Assessment 56.

Review, 2005, 25(5) : 436-458. [26] Hicksa C, Dietmar R, Eugster M. The recycling and disposal of
[18] Akesson A, Lundh T, Vahter M, et al. Tubular and glomerular electrical and electronic waste in China-legislative and market

kidney effects in Swedish women with low environmental cadmium responses| J]. Environmental Impact Assessment Review, 2005,

exposure [ J |. Environmental Health Perspectives, 2005, 113 25(5): 459-471.

(11): 627-1631. [27] WHTARELRYIT. WA PSR AH F7= ih A 3R AL
[19] Jarupa L, Hellstromd L, Alfvénb T, et al. Low level exposure to [EB/OL]. http://www. zjepb. gov. cn/hbtmhwz/sylm/tzgg/

cadmium and early kidney damage; the OSCAR study [ J]. 201012/120101227_94118. htm,2013-1-14,12-14.

Occupational and Environmental Medicine, 2000, 57(10) ; 668- [28] Shinkuma T, Managi S. On the effectiveness of a license scheme

672. for E-waste recycling; The challenge of China and India[]].
[20] Filipit M. Mechanisms of cadmium induced genomic instability Environmental Impact Assessment Review, 2010, 30(4) . 262-

Mutation ~ Research/Fundamental —and  Molecular

[JJ

267.



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

	20131057.pdf
	3.pdf
	英文目录.pdf
	fd.pdf




