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AVS Concentrations in Xinan Creek and the Influencing Factors

LIU Xiao-bing'”, WEN Yan-mao', LI Feng’, WU Chang-hua’, DUAN Zhi-peng’

(1. School of Environmental Science and Engineering, Sun Yat-sen University, Guangzhou 510275, China; 2. School of Civil
Engineering and Transportation, South China University of Technology, Guangzhou 510631, China; 3. Guangdong Vocational College
of Environmental Protection Engineering, Foshan 528216, China)

Abstract: Sediment and overlying water samples were collected at 10 sampling stations at Xinan Creek, a tidal river in Pearl River
Delta, and analyzed for physical and chemical characteristics as well as microbial incicators, in order to reveal the main factors
dominating the spatial distribution of acid volatile sulfide( AVS). The effects of Eh, SRB OC and TS on the spatial distribution of AVS
were investigated and the impact of AVS on the toxicity of heavy metals in the studied area was evaluated. The results showed that the
range of AVS was 0.207-41.453 wmol-g ™' with an average of 6. 684 wmol-g ™" which is relatively high compared to the results in
other studies. The AVS value of the surface layer was higher than the bottom layer in 5 stations. The AVS values in both the surface
layer and the bottom layer were highly variable, the coefficients of variation being 93. 61% and 153. 09% , respectively. The analytical
results revealed that TS was the factor with the greatest impact on the spatial distribution of AVS, and the order was TS > OC > Eh >

SRB. Potential ecological risk of heavy metals existed in 60% of the smpling stations based on the value of Z (SEM; - AVS),
however, with the criterion of [ E (SEM; — AVS )]/ foc s none of them had inacceptable ecological risk. Furthermore, in terms of

single species of heavy metals, there was certain risk of toxic effect for all the five heavy metals (Cd, Ni, Cu, Zn and Pb). The above
mentioned results will provide valuable data for the in-depth study of the formation mechanism of AVS and helpful reference for
environmental impact assessment and scientific rehabilitation of heavy metals in polluted rivers.

Key words: acid volatile sulfide( AVS) ; simultaneously extracted metals(SEM) ; spatial distribution; influencing factors; biotoxicity
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Fig. 1 Locations of the Sampling Stations
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SRB il 5E K FH MPN 7 . FRBOR T FE 10 ¢,
JA 90 mL KK, #3720 min, J5FHE 30 min.
TCRE SR 1 mL KFRE T 9 mL J5 38 h kAT
PR R R BRI A R B 2 10°4%, B TH R
Kiff b (e 30°C) B3 5% 21 d B (Al
DUVE RS0, WD R A R Eh ik R AR 1K) , A&
(MPN #5500 95% BAGEMRE) &5 RER N
CFU -1[ 19]

AVS il SEM 72 SR FH A& 2% BRI it A ) 12
(the purge-and-trap method ) 0L R AR 8
RATEEIMEGRREE TR, RI2 ~5 g WITH
BEANEE 1 mol - L~" 5 R ¥ R 1 5 7 i %ﬁzsz’f
FELAER M H,S WS sl AR A BB ENE
mol - .~ "fm%ﬂt%{%ﬁ@ﬁ’)ﬂw&#ﬁtﬁ,z}éﬁﬁ]ﬁﬁ;ﬁé&
M AVS. SN S 0.45 wm JE IS I8 45
7R 563 ICP ( PerkinElmer, Optima5300, DV)
I Y8 T SEM.

SR A 485 = 48 Ak 3 5 F A7 3 3 3 0 DT AR
Eh. OC Wi R Ry Be s . F B S g b (550°C
3.5 h) , LIKBeRl fa 8 i 22 Mk i (LOD) , LOI 3fe
L 0.58 Bif5 ] oc™> . KT TR BE i 407 8 I
it 100 H JE Je i, L HNO,-HCI-H,0, % i fi# Jo
(USEPA Method 3050B) FH ICP {5 TS 55"
1.4 FuedEi s ab

Jo e A . P A B R R 9 R HL T 10%
HNO, (AR ) 3230 24 h Db, Dlalizk sbdt)s , &

JoT g Aa . R ERE S B ATRE S R, AT
Xof R
BAE AL BR N 22 K% FH SPSS 17. 0 Jz Excel 2007.
BEAFAHSE M I BE AL BEAE IR AN . ST SPSS AR
BTG K-S B8R4 1IE A0 A K 56, X5 2 1
BAMAS & SR H Pearson HH &3 #1 32, X T A i
JEIER AT 128 & R Spearman AHOC A H72:.

2 #HR

2.1 BRI
F 1 R4S RAE I AE S B bR I 25 51 R

1, COD & DO pH X EEFEHREE bR T G Wi
(R ) B E i or (JRU=ERT) Fh AR 342k V 2ok ak

VoK. B SR UL, T UiE K BT 41 R i, 5 30T 18 7K 5
TS 12T B R P R T K A T . i o 4
R K I SR A G TTIK  AK B AT, 76 e T BT 46 37 3]
SRHETS B2 7K 2 WAL I B T —
FUACHERR IEAE PR DX, A2 /N T ME T W,
FEURT R A AR 15 15 7K Bl R K R 2 I SR b 3. = 2%
SCIR T, KA 4075 38 B K, V5 K s kK, s
KIRE Ti{ﬁ@k&ﬂiﬂkﬁiﬂ( jtﬁﬂ(%/ﬁizﬁm
KIEZ  Je2 o 1) HETG; 32 LR R A Ep gy

FRIFE R, SRS T AR 7K T e 22 Mﬂiﬂé%ﬂﬂ(kk

2N LRI = 8 A e 5 S VA R W = R S O
Q%,EE%&&W&? E 3507 & F i, 2B v
ARAE R O 48 T = W6E S —2, I — e &

Al IRVE. AT B bR E R AR R AT 00 PR TR ORI
*1 BREBCFERRLY
Table 1 ~ Environmental conditions of the sampling stations
BT Sl A e e P pi P
A P 2F sk 87 62 12.2 3.7 6.9 22.6
B P2t 28 28 12.9 5.3 7.2 20.3
C pikiis| 51 44 12.7 3.2 7.0 21.7
D R I 20 20 13.1 4.3 6.6 29.1
E R sf 31 31 12. 1 2.7 6.8 51.2
F [P 54 42 11.9 2.5 7.1 31.2
G Nk 61 36 11.7 0 5.8 80.3
H K YT T 24 24 12.7 2.3 6.7 39.7
I KA K 7] 57 31 13. 1 2.9 7.2 25.6
J R 48 46 12.7 4.3 7.0 32.3
1) DRREERS B R R, T ol 57 HSRAE T 2 ANRESD B T T 35 IR S RN 2 ANAN (R BIgI T 3 A 2 AN B ARSERE ) , HiAR b AR AR R

3 A (R FFIEUE S 3 M EUE A1)

2.2 UL AVS K SEM &
R R ZEORWG S Y176 2 2 30 em LA 3,
WERZVIRY) AVS M ASHERNE WIS T T

RS MR F RSN & R R B TURY) B
Tm%f@i%r AVS WZS a1 50 A, okt JZ DU
AVS 47 T k5.
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2 RS RV E)Z AVS 5 SEM W2k pmol g~ ¥ J7 2254 9. 848 wmol-g ™', AE 5 REH

(BRT J b2 2 RSN, Bk 3 AR, 329

153.09% . FZUIAR#Y) AVS HIE K TFHFZE, HP T
AERES BE 2R KA RN IERS ). il s R e E0EWN AR KT 2, AVS Skl K fe/IMA

N, KR U Y OAVS TE Bl R 0.734 ~ 30.519 HHBEDIEY TR, TEARREUES T 2.

pmol-g ™' YI{EH N 6.987 umol-g ™', ¥ I 2K 6.541 2.3 ViFY SRB.OC TS &
FRECH 93.62% . 32 3 F A RAEH L

1 =X
pmol g~ AR5

)2 AVS 5 SEM Wiz
RN IES A0 ) . Gt a5 R R= M, R R TR

R(

AVS JE[EJ2 0.207 ~41.453 pmol-g ™', BIfEH 6.433  ZRAU BIE + B0 2" BB

xR2 RETBHY AVS K SEM &/ pumol-g !

Table 2 Concentations of AVS and SEM in the surface layer/wmol-g~

1

i M Eh
4 HRZVIHY) Eh {55 SRBOC TS &1,
31 ARER L BURZHK:  RESE N 20 A BUIE 2 KG 00 1 IR M IE A5 A, B
T ) SR R 2 AR SR BE LA AR R

s AVS SEM, SEMy,, SEM,, SEMy; SEM,
AL 7.188 +£5.770 0.475 +0. 346 0.092 +0. 023 9.141 +£12.976 0.357 +0. 281 0. 005 +0. 003
B I 10. 835 = 1. 720 0. 697 +0. 127 0.216 +0. 021 1.235 +£0.259 0.306 +0. 121 0. 005 +0. 001
Ck 6.518 +£5.705 1.062 +1.336 0.319 +0.253 5.435 +5. 004 0.970 +1. 074 0. 064 +0. 066
Dk 6.320 £2.919 1.493 +1.749 0.222 +0.207 4.349 +£3.926 0. 538 +0. 500 0.028 +0. 028
E I 3.847 =1. 106 0.401 =0. 306 0.217 £0.011 1.429 0. 858 0.118 +0. 119 0. 005 +0. 002
F I 1.457 +£0. 623 0.310 +0. 306 0.104 0. 042 0. 882 +0. 747 0.103 +0. 110 0. 006 +0. 007
G E 1.380 +0. 621 0.964 +0. 697 0.323 +0. 167 3.504 +3. 089 0.323 +0. 281 0.025 +0. 025
H I 11. 643 +5.351 1. 160 +0. 676 0.201 +0. 024 9.621 +6.542 0. 661 +0. 426 0.021 +0.012
Ik 3.438 +2.316 0.358 +0.274 0. 111 +£0. 050 0.912 +0. 551 0. 140 0. 102 0.010 +0. 010
JE 22.377 6. 502 0. 629 14. 099 1. 854 0. 126
R3 HTENRY AVS & SEM £/ pmol-g !
Table 3 Concentations of AVS and SEM in the middle and bottom layer/ wmol+g =
s AVS SEM, SEMy,, SEM,,, SEMy; SEM,
AT 1. 625 +1.302 0.335 +0. 155 0.228 +0. 088 2.138 +2.079 0. 144 +0. 171 0. 007 0. 004
Bt 4.924 +4.490 0.462 +0.013 0. 162 +0. 006 1.341 +0.713 0.115 +0.016 0. 007 +0. 005
BT 3.703 £2.703 0. 546 +0.223 0.232 +0. 051 1.457 +1. 149 0.274 +0. 308 0. 006 +0. 003
CTF 0.931 +0.773 0. 173 +0. 036 0.102 +0. 034 0.410 +0. 031 0.238 +0. 144 0.003 +0. 001
D 5.484 +£3.877 0.517 +0. 237 0.117 £0.016 1. 675 +0. 946 0.475 +0. 247 0.013 +0. 008
DT 3.544 £5.355 1.617 +2.398 0. 190 +0. 088 2.972 +4.072 0. 660 +0. 784 0.019 +0. 026
ETF 0.538 +0. 078 0.534 +0.270 0.215 +0. 035 1.211 £0. 447 0.299 +0.216 0. 005 +0. 003
FF 1. 862 +2. 547 1. 067 0. 908 0.296 +0. 136 4.972 +3.958 1.990 +1.732 0. 075 0. 097
GTF 3.654 £5.024 0.617 +0. 485 0.308 0. 166 2.437 £2.267 0. 436 +0. 360 0.021 +0. 026
HT 18.917 +6. 930 1.350 0. 130 0.217 0. 051 7.457 £3.983 0.732 +0. 190 0.021 +0.011
I~ 4.719 +7.771 0.228 +0. 126 0. 128 +0. 094 0.574 0. 296 0.385 +0. 488 0. 003 +0. 002
JF 37.730 5.289 0. 62 11.52 2. 864 0.118
®4 RETRY SRB.OC.TS ¥EX Eh
Table 4  Concentations of SRB, OC, TS and Eh in the surface layer

G SRB/CFU-g"! 0C/% TS/ pmol + g = Eh/mV

AL 7175 £1 091 3.62 +0.89 27.292 +3.373 -62 +50

Bk 23989 +6 196 5.32 +0. 68 20. 818 +3.615 -96 +50

CE 1147 £506 4.16 £1.26 20.847 +1.023 -83 £22

D I 409 +32 4.13 +£2.97 18.507 +3.013 - 111 +£25

E I 1256 +559 6.18 +0. 87 16.446 +7.178 -96 +32

FE 211 +78 4.55+0.57 11.562 +0. 847 -113 +24

Gk 897 +296 6.03 £1.99 13.019 +3.352 -110 +38

H I 2979 £471 5.27 £0.27 30.596 +2.275 -109 +20

| 4422 +938 4.60 +1.81 14.593 +£0. 621 -100 +3

JE 1397 7.51 28. 631 - 148
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3.1 VHEGIE AVS a3 [a)50 A0 TRV IF 405 1 i R

T2V AVS B AR A 3 A7 R A7 T XU T
() G 37 (LA S 7 AVS SEVE N LB N 4 )
HAE N 1.380 pwmol-g ™", g (B BLAE AL T 3230
bR R OB ) ok r, HOfE A 220377
pmol - g ™' JFFH RHIH WY 16. 2 £, X 5 S ai wii
FRO 45 SRR Rz, R g MR 8 DA i 28 36 122 AR O B
W, G K AR 22 (W S 0, B K AL T IR
RS ), Tk K BT A (W ARG B 4.3
mg-L™") , G uify AVS W IZIc i T J Wi 7. te4h,
Kb Z A 22 RUWAR K, FEVIEY) AVS & 5F R

5 B G| T4 HIMAF) AVS Bl RS AT
PUEGIH AVS & 507 2% Waal WA & TEE
Mississpbi J4]' %) % %5 F Douro ] 11" J2 2522 (1) 5
i BT LKEE . R S T E 4
H WA AVS BAE 0 ~70 pmol -g ™' Z [8], BI{E I
J3HE 0 ~ 10 pmol-g ' Z [A]. Rickard 25" 1A, AVS
WM A R R K2 18 BRI AR A AR
K AN EREAE. (H FIRgs SRR, DA i,
AVS WA AEARBE i 7E — 8 Ju LN, I AR SOk
[ 14 ] BT IR AE.

x5 BMTFITRY AVS FEEEED /pumol -g !

Table 5 Comparison of the AVS concentration in Xinan Creek with those in other rivers/umol -g ™!

TIF5E b A AVS B i AVS fifH ¥E SCifk
S VY 1.2£0.4 0. 002 0. 001 — [23]
BRIT =, 1L /KA 69. 579 0.339 20. 283 [22]
o 2% FUIRA 40.35 0.44 6. 66 [24]
¢ PN I ST — — 1.422 [10]
T2 2, kA 2.8+1.3 0. 004 =0. 003 — [25]
BRYC =AW, VSR T 41.453 0.207 6. 684 AR5
D) G AR BT - o R 23, 64 ANFESL
Van Griethuysen %[16] F Van den Berg %[26] 1] W0
BRI, AVS & A H B RIZ (0 ~2 em) | D4R
BAR TERIZVNN — @ RN B T TERIR )2 3 . =R
(8 ~20 em) ILENFL A, RIFTRY AVS 753 17 ] z
NP . 0
ERA AR > WRE (SRR > RE. < [[L [‘g b ML
HFEHRETEZE 0 ~2 cm) UYL B TUIERY- 1 s B ¢ D E

B FE , 5 FAEK DO 52, Eh AT A5, B R
IR VR 455, 15 AVS B Ak T AR, M i fe
FAVS F R AR 2 R SRR A R A EURE RIS
JR R ZUTRY AVS BB R AR MESEA T S0 IE.
K2 oA B N2 DU AVS £l B &l 2 AT
W, ,50% HIEE AT AVS )2 > T2, B i 2 D
i)z > T2 B RIZE > 12 > TEWIEN,
53CHR[ 16 ] B SCHRT 26 ] BT id A 22 5.
3.2 AVS EmHE

H A IS IA N  TEB AR S AR Eh R A1k
FHERMAREM T, VY S (AVS I E%4
43) BTE G 2 38 S TR AL A TR SO T S
), XA dRETFERRE SR ES S, N
Wl (Il

2CH,0 + S0 25000, + $* +2H,0 (1)
Pl (1) , %8 Eh ALK OC(fLFRZH 1 CH,0) |

FRFEHAL

2 HILFEEELRY AVS TES
Fig. 2 Spatial distribution of AVS in Xinan Creek, Foshan

SRB. TS (R B X P Ay SO; ) fE Rk EZINE AT
B
3.2.1 S ALk JEHEA Eh

AVS B H AT IRETRY &b 7 &
T, PR AR A A DR A7 s R M L 1 S
PR BTPR BT A 40l S 06 22 W« 8 R AR 0T
P AL i A DT B s R b B Eh (B TR
ThiE , AVS &Pk T . Mackey 2517 X214 AR T
W) AVS BIBFREE5 SRR . AVS 5K 535 i S48 Ak
SR VAT (iD= W & W A =R 2 YR AT
U AVS .

M1 UL R T AT R I G 54N, ik 9
ANy EE KT AR E — K (2.3 ~5.3



7 XNGEDRAT « P4 P T R % K B A v B2 7K B S i R R T 2389

mg- L' Z[A]) (H3E 4 WoREZZTORY B LT REA
SRR AT I BUX F LG E B R N AE T A
BUTE B i, FEUURRY) - 178 /K AL T A i A SR AR Dk
THFESE T . BIAND T LA T b7, K P s ff o
4.3 mg-L™" (10 Db ) (HUUBRY A WL &
HEE 7% (10 A7 i), A9 Eh 5 A%h
- 148 mV (10 ufifi i e fik) . Ao A 45 2R S FF
TX—eW. AR SRS Eh WE ML (r =
-0.384, P<0.05).

K3 B8 T AVS 5 Eh Z a1 2, I E Ham
DIFEH] AVS 5 Eh 55 ] C &R AH 51 45 R R W
THZA A KRR RIS E R (r= -0.202, P
=0.294). BURIR AVS BIREASMF T Ssid i &1
TR BRI AR (IR Eh fH) R0 2338 B
AVS Frig, H R EAR R A 450 Bilhn, Eh AR
(=113 mV) [ F 3507 (AR KM T ) , AVS iR
R (HMH 1. 457 pmol-g ™' ANE T G uhf).

35
30+ A
25 r=- 0202, P = 0.294
's0
s 20
g
? 15 A Aoy
< A A A
10 - A
5 -
ry
0 t o pmt .
-200 -150 -100 -50 0

Eh/mV

3 AVS 5En X &
Fig. 3 Relationship between AVS and Eh

3.2.2 ALK

G T2 R R W P4 R I R R DU DILa 14 7 el
H2.08% ~8.32% IR 5. 05% . ikE] T “ YL
BB & e Gbm i 252 i (B bR (5% ) I BE
fi e T 44, 83% . TR HILAR 1) 38 5 43 P Y R A1 I8
B A RR IR 32 T b SR AR 2R
TEEREA) AT W AT RN R R A P2, AN
A FEZFR AN AR IR RN L R AN AL
AN , AL G A 36 15 7K B TR R IK , DL SRR A%
DA PR A ORI R A A A ML (TR ) . F
FEI B A LT ) S v B T S R T B sz 4l
T REMENETG K B T AN 2 K. A5 A AL e 7
B T e AL (B R 7.51% ) B0 T bR AR B
PR 2R KA 1 15 7K ELHE ATTGE | 2848 32 1P %

T AR Z. W B E A7 (AT R B
BIE R 6. 18% ) o G ulifir (4 T R i v B, S8
6.03% ), ik 3l {37 3 32 2 R A HE R 9 A= 3 757K
SR 1 i ER e B 7K ™ R

(1), & AVS FZH W S* I B
FEE A PRI R SO, W SEELAY , 4 L, AT MLAR A
S AVS BEHER R, A — LW 45 RS T X —
YW i, R A A AR I BRI TR 3 A
KRFEUG AL AVS 543 WA W E ARG, [ 3547 (r =
0.9091, P=0.001); Il #ifi(r=0.5218, P =
0.018) ; M7 (r=0.4579, P =0.042). HSZFR1E
Wi Het & 2%, Fang 20" Ko Lin 2557 A BIF 5% 45 1
HRFRI AVS 5A MUK Z (8] TG i A0 . AT 45
ROULE 4) R AVS 54 UK B A 25 1A G
A HKEERECH 0.380(P <0.05).

35

30 *
=0.380, P=0.042
25 ’
20
E 20 b
ERE - .
- * e
< 10 . . S
* *
5 . *e *
0 . * hihd . i L ¢ L *
0 2 4 6 8 10
HBLR Y%

B4 AVS 50CHIXZ
Fig. 4 Relationship between AVS and OC

3.2.3 SRB

BRFRER 10 I B (SRB) A2 Bk 3R 5% op (1) B 2L
BE XA 5 A ) M R AL 2440 PR A E VR, X
TR GG AR B K. A 1% T ORI 1 %) SRB
HHAMFARREZ A BVICR, HIG s iR 582 £
R 2, — ok U, 72 IR A s A HL (7R
HARME T T SR VR DL R ) & 1FF SRB & R
AR ST A RS AR AT SRB & A Y B
UL (LT BT B ) 52 B %8B AE TG V5 /K 52 e, 17T
FUA LR S8 7 (5.32% ) , HAL T IR M ik 5
A (Eh 96 mV) 3 Ab TR Y F 2547 & D
UL, RIS S KA AR ALK, )8 588 KT, 2%
FETEAS ST, i SRB & &= K. fH SRB 5 0C Z
[E]AH SRR (r =0. 013, P =0.945) , KU
Yy SRB, BR T A HLEKR 1, iR 1R £ 5 [N .
SRB 7E H #& 5 (1% 43 A1 F¢ AF 2 A X B A 1 R
AU Rk SRB BOHEUS , PR SR 8 R
Z A AR DG R B BV EUS SRB 5 AVS AR 5L
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B 2% 33 %

0,321, B{EKFEHR91. 1% (P =0.089, WK 5),
FEERORH B2 117 5, {E R R 3k 3 I8 3 A G YRR R (X
KECHT r=0.224, P=0.243).
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Fig. 5 Relationship between AVS and SRB

HASER MR G 3z, H AVS (e
AR (FMEH 1. 380 wmol-g ") . &3l 57 A WL 75
5 (6.03% ), FEUKEMAR 0, RZVIFRPLE TR
AMBRIBJFZF (Eh i - 110 mV). {H i FHi5 4
PR R R L Wi T RRIR RIS SRR A A K
HAY I, %A AVS S AR, 32 KU
M E b7 (KU R ) S B0 XU B4 (SRB
5 AVS #1%) .

3.2.4 TS

(1) FPIFRRER R AVS 520 H 2 HFTH
PIFEA D FIRECIRAS MO BRER L AN A7 7E =0T
R TS A BLSL A, H TR A
AVS J& TSCERR ) T B M4l 43, Hids 2 A 4l
W EE AR S EEVIURYI TR 2 L FeS IHJE
AR 10T AVS 2 TS B —FR 4, & TS il 1k
Fe R —&B 53, AR 8 F 2T, AVS & & 5
TS(A NEL IR R " ") i RE S R B
HHIRI G AE fb a3

ARBFFELE L TS 5 AVS B BEM KX R
(1 6). %5 Morse %" ByBIF 58 45 A, IESLE T
YR TS B—34Y, AVS 5 TS S VI L &R, X
P 5 e B T RS 22 () 77 i 5 AR S A A
AR FE A HRAE, Az A i S 0 FE X SR F EBRTT
H TR Tessier oAb 7% 22 38 B 64770 M1 19
AR TR S AR S E LS G E 4R A
& Cu Pb . Zn Ni 45) 5 H B2 g HH oG,

AVS 5 TS B VIR MIFGE AVS 125 (8] 43 A
AL T 5. AVS B SE I ALK G0 R R
SRR GACYNE I — ARSI 2022 h

(AELFED SEM R [a] ), 17 ELAY: il 2 78 1 i 1] Py
M5E, T A9 F1 B bR, A 7 PR UE e, o —
HERERIRE BN TTRER £, 0 T I AVS [ES:
AT E VAT AR AL TS AT 22 2R FH A0 T RE i, X
FE S PRAT SRR 7 T ZER B AVS G, TR A5 SR 1
FIME R T AVS. MG T 2E b A B 5 B4 vk T AR
Bk 2 | 25 5 T e )7 2 e kb e o
(05 B (4 EDRG BE 7). SOmT Liz AU B 7 L 4 vk
I AVS 5 TS Z 8] /9 1 3 A0 G ¢ ROk 25 AVS
TR
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Fig. 6 Relationship between AVS and TS

3.2.5 HHRLGEEmW I
FIFH SPSS H LR A [ AR | X RiTIA 4 500
I E AT M A 86, 25 6 S Bk 4 IR K gt
SEIENE D R ) 7 2450, a5 AR Biit & F =
13. 604, P <0. 001, [ 55 FEL S 5 & MK P 5k
2212 W1 i Durbin-Waston 45 i1 DW = 1. 722, i
T2, FORBEME ST ; T RER =0.694, 3%
HH R AR D RE AR 69. 4% 1Y IR ZE A8 4k [ i i3 B
ZA-BAE SHA R Z AL MERIAXR. £ 7
RENA R, 3R 7 A R RE R
y =-20.562 +0.708 x TS +0.335 x OC +
0.103 x SRB - 0.210 x Eh (2)
F(2) % 3. 1 5 B A A 7 [l . AVS Z5[H]
OISR B K TS, Hk R OC, 15 F 2K /& Eh &
SRB; J o i ( I B AF) AVS dg & (31 22,377
pmol +g ™) FEFIAH TS 2 OC By & B IR & (TS 7
Hu RS AL, 0C f &) ,Eh A% G 27 AVS
AR (PIME 1. 380 wmol-g "), PRIHA T RUisd 3, 52 ElI
YK A B EEER R R, SRB B0 A /0 HLIG A2 3]
ARFKBR A, Bt R b S A AN TR B, i AR A &
TS 5 OC & Eh fRIX JLA 5540, AVS fHABRIRMR. 5
G NI IE IS RIIAAS E S S F b
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Table 6  Variance analysis of the regression equation

JFERIE CEIA df ¥y FiH P{H
EpE] 831.280 4 207.820  13.604  0.000
B2 366. 620 24 15.276
Bt 1197.899 28 207. 820

®7 HEARBASWR

Table 7 Analysis of regression parameters

W RERREC BB N P
i -20.562 5.373 — -3.827  0.001
TS 0. 642 0.111 0.708 5.810  0.000
oC 137. 205 50. 440 0.335 2.720  0.012
SRB 0. 482 0.585 0.103 0.823  0.419
Eh ~0.042 0.025 -0.210 -1.655 0.111

3.3 BhLViRIEE SR AT

M4 Di Toro 55" (BT . SEM /NF AVS I (15
BN T R T EE R B LR, R IR, T RAAK
UUREE 4 J@ X G 2 A His e A4 25 e AR H.
i AVS JETURRER A v e B SO % M BB 43, SEM
RIFTTRE 48 s PR 25 5 9 A= ) o ) A
g7 BAEIBZ REMITE, WS STE R AVS
B A OME VR 1 4 SR AR AL ) ; 4 SEM < AVS I}, []
BUKTLPAFAEESRAME (T ELSE
BB NEN S TR ) KR 4 R RS e H
Z EI .

%8 R T VHEGIH (SEM — AVS) HHXHE. H15¢ 8,
IR YRS S o N0 (v all e == O TR AR PNE
23.210 pmol -g ™" IZIG MR T 32 b 5 A JR 31 X 35
TGRS, T2 T A A2 B KA B B T - 9005
IKIsE. AR 23k 6 K 2%, A AL & i e
oK PESIRS TURYE R B (AR E S EAES
RS R AHIA S T 3507, T2 G b, PR iAo
> (SEMy — AVS ) K (3. 759 pmol-g™"). G 3fir
AT R T, 12T T 2 R B I K R A LTS
Yo 4 B A AR (5,139 pmol-g '), fH T
SRB il S ANTE K, AVS 75 87645 S 7 TP IR AI, B/
PEBR LR ARSI 25 T 4 R, WOH EE 4 TR XUR S k.
> SEM; KT AVS BB 6 4~ ( 15 60% ), 4% B
B3 N 7toy S0 LY WA SR Tl 7 S €A BB [ 9N 5

JUETEBRE TR AVS X 84 J& A= 9 ml F
HE FEAE LS B 245 8] TR 2858 A R IA
] (R e 25 G A0 (AN HLRK B S5 ) A
FABIHAREZ AL, AR ADREES 0 KB, H T R
SEM/AVS HUAE > 1 B, [8] B2 7K v i 45 Ja vk B2 0 vl g

B A SR, nT LR DT P B g &
54 TR SEM 454 1. Di Toro 25" %} (SEM —
AVS) Jr A Telc A HLAR X — T R 5 SR
% LA IT—1k (SEM - AVS) Z 22, IL(3).

[ > (SEM - AVS) | /foc = Koc LCs,  (3)
K(3) ™, Koo AT EL R B LC,, RS . Di
Toro 25! S IR 45 R WS (3 ) 5 b ok 3 T %5
R sh B (IR RIBEPE ) BT, BEAR T 2P T
A B E PE. DI Toro MY 18 B 4548 M.
[ > (SEM; - AVS ) |/foe < 150 pmol-g ™' i, 5 4
JRAS SR A ) 77 A S B e M . e IR —
BRI, ARBIFGE Y 10 A3l 47 5 4 8 AR A AT $552
PG EA YR, R R T RIRIORY & &AL
[T, FCOURR o 4 A W i v a2 30— R s o

*8 HLAEMBEREINRY SEM 5 AVS £E

Table 8 Difference between SEM and AVS

concentrations in Xinan Creek

BRSO SEMy > (SEMy - AVS) [ D) (SEMs = AVS) [/foe

ALk 10. 070 2.882 79.613
B I 2.459 -8.376 -157. 444
CE 7. 850 1.332 32.019
Dk 6. 630 0.310 7.506
E I 2.170 -1.677 -27.136
FE 1. 405 -0.052 -1.143
G Lk 5.139 3.759 62.338
H E 11. 664 0. 021 0.398
Ik 1. 531 -1.907 —41. 457
J B 23.210 0.833 11.092

BIR[ D (SEMy = AVS ) |/fi. RES 7 Hi T 1)
UIRE & m AR (B TR E LR R UL, %
FIHEATIIR T 20 TR M A 25 8 TR Sy 1 S
AR A A TR R R 9 FrAARIE Y AT .
IZARERLE < 24 54 Jm 7 i I T IR RO (E (TEL)
I, R A REMERON JL-F- A & A= T e 7T RE AR
(I, 22288 R AR REPERUN, A TR BRSO (| 5 v] fiE
ROV AH (UEL) Z 8] XARA KA R /R & A
TR L H IR AE A BRE, Cd \Ni \Cu \Zn |
Pb 3 5 R EL G B A 7 AR TR RN AT E AU,

ZEE LN D> (SEMy - AVS ) KA, 60% HI K
FES A HAT AN AT L2 TR e A A KU 5 2% TEAT LA
IV, SR [ D) (SEMy — AVS ) [/fe ZU48, U 4
PR A 4 R N AT VA AR S U B 4
J@#kF ,Cd Ni Cu.Zn Pb iX 5 FhE 4 R EA 7L 5
PRIV )8 7 AR 2 XS
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Table 9  Threshold values for metal toxicity to benthic organisms in freshwater sediments and the comparison with Xinan Creek
TiH Cd Ni Cu Zn Pb
TEL/pmol -g =" 0. 005 0.307 0.562 1. 883 0. 169
UEL/pmol - g ™! 0. 027 0.733 1.353 7.952 0.613
/NT TEL/ % 0 40 40 40 30
IR/ % 70 40 40 30 60
KT UEL/% 30 20 20 30 10

1) TEL( threshold effects level ) , {BR% M {f ; UET( upper effects threshold) , r=a S DRI

4 i

(1) JF WA 5 AVS 5 [l 0.207 ~ 41.453
wmol -g ™" YJ{H 6. 684 wmol-g ™", 5 HAMBF 5745 FAH
BT 5 50% B UiR) AVS K2 > T2 K2
TUALY) AVS 2 5 RBH 93.61%, T )2 ik
153. 09% , ¥ )& = AR 5.

(2) FHEREXS AVS 25 [ 53 A s W HET 4 . TS >
OC >Eh > SRB, [FIH)7 K y = —20. 562 +0. 708 x

TS +0.335 x OC +0. 103 x SRB -0. 210 x Eh.
(3)Lh > (SEM; - AVS ) fEHI,60% H R FE
i L B W O RS KR, R
[ D (SEMy = AVS ) | /fo FUBE , W) 42 3358 i 145 A AL
AT ¥ A A S RS, BB 4 R ok
Cd \Ni,Cu,Zn Pb ¥4 7 A5 B MO0 1Y ¥ 7E A2 28
Bt B L KRR B R R TR 2 e I
Gt TN T AR AR B I AR AR T
FEIT A R IR 2 A Rk 272 e 7 e SR B | ok
REAR -, ) 2R BR A f 4 T PO 25 e A AR 2 i
RAE KA it 3 M e R b R AR Bl 1
SE
[ 1] De Jonge M, Blust R, Bervoets L. The relation between Acid
Volatile Sulfides ( AVS) and metal accumulation in aquatic
inverlebrates ; implications of feeding behavior and ecology[ J].
Environmental Pollution, 2010, 158(5) : 1381-1391.
[2] DiToro DM, Mahony J D, Hansen D J, et al. Toxicity of
cadmium in sediments; the role of acid volatile sulfide [ J].
Environmental Toxicology and Chemistry, 1990, 9(12) . 1487-
1502.
[ 3] Casas A M, Crecelius E A. Relationship between acid volatile
sulfide and the toxicity of zinc, lead and copper in marine
sediments[ J]. Environmental Toxicology and Chemistry, 1994,
13(3) ; 529-536.
Connor T P O, Daskalakis K D, Hyland J L, et al. Comparisons
of sediment toxicity with predictions based on chemical guidelines
[J]. Environmental Toxicology and Chemistry, 1998, 17 (3) .
468-471.

[5]

[11]

[12]

[13]

[14]

[15]

[17]

USEPA. An SAB report; Review of the agencies approach for
developing sediment criteria for five metals [ R]. EPA-SAB-
EPEC-95-020. Washington, DC, USA: U. S. Environmental
Protection Agency. 1995. 8-11.

Hansen D J, Berry W J, Boothman W S, et al. Predicting the
toxicity of metal-contaminated field sediments using interstitial
concentration of metals and acid-volatile sulfide normalizations
[J]. Environmental Toxicology and Chemistry, 1996, 15(12) .
2080-2094.

Berry W J, Cantwell M G, Edwards P A, et al. Predicting
toxicity of sediments spiked with silver [ J ]. Environmental
Toxicology and Chemistry, 1999, 18(1) . 40-48.

Van Griethuysen C, Van Baren J, Peeters ET H M, et al. Trace
metal availability and effects on benthic community structure in
floodplain lakes [ J]. Environmental Toxicology and Chemistry,
2004, 23(3) : 668-681.

Mackey A P, Mackay S. Spatial distribution of acid-volatile
sulphide concentration and metal bioavailability in mangrove
sediments from the Brisbane River, Australia[ J]. Environmental
Pollution, 1996, 93(2) . 205-209.

Burton G A, Green A, Baudo R, et al. Characterizing sediment
acid volatile sulfide concentrations in European streams [ ] ].
Environmental Toxicology and Chemistry, 2007, 26(1) . 1-12.

Hare L, Carignan R, Huerta-Diaz M A. A field study of metal
toxicity and accumulation by benthic invertebrates: implications
for the acid-volatile sulfide ( AVS) model[ J].
Oceanography, 1994, 39(7) . 1653-1688.

Limnology and

Morse J] W, Luther G W Ill. Chemical influences on trace metal-

Geochimica et

Cosmochimica Acta, 1999, 63(19-20) ; 3373-3378.

sulfide interactions in anoxic sediments [ J ].

Morse J] W, Rickard D. Chemical dynamics of sedimentary acid
volatile sulfide [ J ].
2004, 38(7): 131 A-136A.

Rickard D, Morse ] W. Acid volatile sulfide (AVS) [J]. Marine
Chemistry, 2005, 97(3-4) . 141-197.

Environmental Science and Technology,

Lasorsa B, Casas A. A comparison of sample handling and
analytical methods for determination of acid volatile sulfides in
sediment[ J]. Marine Chemistry, 1996, 52(3-4) . 211-220.
Van Griethuysen C, Luitwieler M, Joziasse J, et al. Temporal
variation of trace metal geochemistry in floodplain lake sediment
subject to dynamic hydrological conditions [ J]. Environmental
Pollution, 2005, 137(2) : 281-294.

ARIGEAE. PR | VU R IR 2 X R Ui = A UK B 5 M B



7 ¥

VU R T R 4 R B AL e B2 K B i R B T

2393

[18]

[19]

[20]

[25]

[26]

[27]

[28]

[29]

[30]

XU GE UK .
KW [T]. b R2E 24 (A RB2 M), 2001, 40
(Sup2) : 39-42.
EEEI8A S R K M A dr R M. (B
M), dest. rﬁﬁzlﬂ s Rl A 2002, 252-320.

B, BEEE, BRI, 5. SR
FATHL & B2 5T [T ].
2155-2159.

Allen H E, Fu G M, Deng B L. Analysis of acid-volatile sulfide
(AVS) and simultaneously extracted metals ( SEM ) for the

< M T ) 4 R 8 DR T
FHERLE, 2010, 31(9):

estimation of potential toxicity in aquatic sediments [ J J.
Environmental Toxicology and Chemistry, 1993, 12(8) . 1441-
1453.

Hyland J, Balthis L, Karakassis I, et al. Organic carbon content
of sediments as an indicator of stress in the marine benthos[ J].
Marine Ecology Progress Series, 2005, 295. 91-103.

FIEE, MBS, RAEEE. STT5 JE PR AVS 5 48
AEYIHERTSEL )], FREERLAE, 2007, 28(8) : 1810-1815.
Lawra A G, James L J H, William I W, et al. Seasonal
bioavailability of sediment-associated heavy metals along the
Mississippi river floodplain[ J]. Chemosphere, 2001, 45(4-5) .
643-651.

Van Griethuysem C, Meijboom E W, Koelmans A A. Spatial
variation of metals and acid volatile sulfide in floodplain lake
sediment[ J .
22(3): 457-465.

Mucha A P, Vasconcelos T S D, Bordalo A A. Spatial and

Environmental Toxicology and Chemistry, 2003,

seasonal variations of the macrobenthic community and metal
contamination in the Douro estuary ( Portugal) [ J]. Marine
Environmental Research, 2005, 60(5) : 531-550.

Van den Berg G A, Loch J P G, Van der Heijdt L M, et al.
Vertical distribution of acid-volatile sulfide and simultaneously
extracted metals in a recent sedimentation area of the river Meuse
Netherlands [ J ].
Chemistry, 1998, 17(4) : 758-763.

BRI, ARfA, B EA. AR A B X R 200K
PERILT]. AEsURF M (A RBFERR) , 1999, 35(6) : 834-
841.

in the Environmental Toxicology and

Gagnon C, Mucci A, Pelletier é. Anomalous accumulation of
acid-volatile sulphides ( AVS) in a coastal marine sediment,
Saguenay Fjord, Canada [ J]. Geochimica et Cosmochimica
Acta, 1995, 59(13) : 2663-2675.

B . bV T S R A S T T K BRI 5 R R I X 3R
[D]. L. SRR, 2001, 57-61.

IR, f/NE. EBURMITTRW H RRAT BRI (AVS) BITRE

[31]

[32]

[33]

[34]

[35]

[37]

[38]

[41]

[42]

A BICREMR R ()], AR, 2003, 15(3) ; 245-251.

Fang T, Li X D, Zhang G. Acid volatile sulfide and
simultaneously extracted metals in the sediment cores of the Pearl
River South China [ J ].
Environmental Safety, 2005, 61(3) : 420-431.

Liu J C, Yan C L, Macnair M R,

Estuary, Ecotoxicology —and
et al. Vertical distribution of
acid-volatile sulfide and simultaneously extracted metals in
mangrove sediments from the Jiulong River Estuary, Fujian,
China [ J].
2007, 14(5) : 345-349.

FRT, B AR, UL, 5F. DRI IR BT TR Tk
PEBLALY) (AVS) MBI (SRB) Ry =: s34 (1]
HFAEA AR, 2011, (1) 85-93.

Di Toro D M, Mahony J D, Hansen D J,

Environmental Science and Pollution Research,

et al. Acid volatile
sulfide predicts the acute toxicity of cadmium and nickel in
sediments[ J ].

26(1):96-101.

Howard D E, Evans R D. Acid-volatile sulfidle ( AVS) in a

Environmental Science and Technology, 1992,

seasonally anoxic mesotrophic lake: seasonal and spatial changes
in sediment AVS[ J]. Environmental Toxicology and Chemistry,
1993, 12(6) : 1051-1057.

77 MR A pve BB R T 208

SRR S KURTANY

[D]. J7M ., ERAG BRI AAFFEHT, 2007. 81-87.
ARAEE. ARSI LR M), dbET. BRI AL
2005. 57-75.

Leonard E N, Ankley G T, Hoke R A. Evaluation of metals in
marine and freshwater surficial sediments from the environmental
monitoring and assessment program relative to proposed sediment
quality criteria for metals [ J ]. Environmental Toxicology and
Chemistry, 1996, 15(12) ; 2221-2232.

Yu K C, Tsal L J, Chen S H, et al. Chemical binding of heavy
metals in anoxic river sediments[ J]. Water Research, 2001, 35
(17) : 4086-4094.

Ankley G T, Di Toro D M, Hansen D J, et al. Technical basis
and proposal for deriving sediment quality criteria for metals[ J].
Environmental Toxicology and Chemistry, 1996, 15(12) ; 2056-
2066.

Di Toro D M, McGrath J A, Hansen D J, et al. Predicting
sediment metal toxicity using a sediment biotic ligand model
methodology and initial ~application [ J ]. Environmental
Toxicology and Chemistry, 2005, 24(10) ; 2410-2427.

Lacey E M, King ] W, Quinn J G,
Burlington harbor, Lake Champlain, U.S. A. [J]. Water, Air

and Soil Pollution, 2001, 126(1-2) . 97-120.

et al. Sediment quality in



HUANJING KEXUE Vol.33  No.7

Environmental Science (monthly) Jul. 15, 2012

CONTENTS

Isotopic Composition and Isotope Tracing of Sulfur in Atmospheric Precipitation at the Head Area of the Three Gorges Reservoir, China s«+sseseeseeeeserereneseseneen WU Qi-xin,HAN Gui-lin (2145)

Characterization and Reconstruction of Aerosol Light Scattering Coefficient at Chengdu During Biomass Burning and Dust Storm Period in Spring
........................................................................................................................................................................ YUE Jian-hua, TAO Jun, LIN Ze-jian, et al. (2151)
Aerosol Optical Thickness of the Atmospheric Aerosol over Taihu Lake and Its Features; Results of In-site Measurements ++++++++++-: RAO Jia-wang, MA Rong-hua, DUAN Hong-tao, et al. (2158 )
Seasonal Variations in the Vertical Distribution of Aerosols During Dry Haze Periods in Regions Around Shanghai »««++++sssseeeeeees +++ XU Ting-ting, QING Yan, GENG Fu-hai, et al. (2165)
Size Distributions and Diurnal Variations in the Concentrations of Polycyclic Aromatic Hydrocarbons in Winter in Urban and Suburban Nanjing, China ««+seseeeseserersesemienenennienenee
ZHANG Hong-liang, FAN Shu-xian, GU Kai-hua, et al. (2172
Seasonal Distribution of Water-Soluble Inorganic lons in the Atmospheric Aerosol in Qingdag «+«+seseeseesesesissenenmienintinnneieene LIU Zhen, QI Jian-hua, WANG Lin, e al. (2180
Pollution Characteristics of Microbial Aerosols Generated from a Municipal Sewage Treatment Plant QIU Xiong-hui, LI Yan-peng, NIU Tie-jun, et al. (2191
Estimation of the Effect Derived from Wind Erosion of Soil and Dust Emission in Tianjin Suburbs on the Central District Based on WEPS Model  +++ CHEN Li, HAN Ting-ting, LI Tao, et al. (2197

Variation of Nutrient Concentrations at the Inshore Coastal Area of Northem Jiangsu Province and the Occurrence of Green Tide Caused by Enteromorpha prolifera ««+:«+s«ssesseeesesseseneenes

)
)
)
)

........................................................................................................................................................................... GAO Song, SHI Xiao-yong, WANG Ting ( 2204
Analysis on Characteristics of Red Tide in Fujian Coastal Waters During the Last 10 Years LI Xue-ding ( 2210
Review on HSPF Model for Simulation of Hydrology and Water Quality Processes LI Zhao-fu, LIU Hong-yu, LI Yan (2217
Parameter Uncertainty Analysis for Urban Rainfall Runoff Modelling «+:«-««ssereesessersereeneeeneneneinineneines e HUANG Jin-liang, LIN Jie, DU Peng-fei (2224
Estimation of DOC Concentrations Using CDOM Absorption Coefficients; A Case Study in Taihu Lake ++veveeeeerervsesenmsisininiienne JIANG Guang-jia, MA Rong-hua, DUAN Hong-tao ( 2235
Weight Parameters of Water Quality Impact and Risk Grade Determination of Water Environmental Sensitive Spots in Jiashan «+-+-«+vee+- XIE Rong-rong, PANG Yong, ZHANG Qian, et al. (2244
Diurnal Variation and Evaluation of Water Quality in Different Seasons of Panxi River in Chongging +«seseeresesesressensseinsenns ZHANG Qian-gian, WANG Xiao-ke ,HAO Li-ling, et al. (2251
Responses of Wetland Water Quality to Influence the Strengthness of Urbanization in Nanjing, China «++«++seseeseeeee HAO Jing-feng, LIU Hong-yu, HU He-bing, et al. (2259
Studies on Relationship of Phytoplankton and Water Environmental Factors in Shahu Lake QIU Xiao-cong, ZHAO Hong-xue, SUN Xiao-xue ( 2265
Influence on the Spatial Distribution of Fish in Taizi River Basin by Environmental Factors at Multiple Scales DING Sen, ZHANG Yuan, QU Xiao-Dong, et al. (2272
Comparison and Application of Biological Indices of Macroinvertebrates in River Health Assessment -+ GENG Shi-wei, QU Xiao-dong, ZHANG Yuan, et al. (2281

Spatial and Temporal Distribution of Total Mercury (T-Hg) in Different Water Bodies of Nam Co, Tibetan Plateau —+++essesereeseneess WANG Kang, KANG Shi-chang, GUO Jun-ming, et al. (2288
Temporal and Spatial Variations of Major lons in Nam Co Lake Water, Tibetan Plateau GUO Jun-ming, KANG Shi-chang, ZHANG Qiang-gong, et al. (2295
Eutrophication Control in Local Area by Physic-ecological Engineering +++++++++ seesesees L1 Qiu-hua, XIA Pin-hua, WU Hong, et al. (2303
Nitrogenous Fluxes and Tis Self-Purification Capacity in Lake Taihu —+-«eeeeereersesesssserenenminenin e CHEN Xiao-feng, CHUAI Xiao-ming, ZENG Jin, et al. (2309
YUAN Tan, HUA Yu-mei, ZHU Duan-wei, et al. (2315
WEN Sheng-fang, SHAN Bao-qing, ZHANG Hong ( 2322

Response of Phosphorus Components in Sediments from Eutrophic Lake to External Sulfate

)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
Spatial Distribution Character of Phosphorus Fractions in Surface Sediment from Chaohu Lake )
Long-range Transport Potential of Typical Organic Pollutants in Nanjing «+esetsresrereeeeemnensismimeniiiininnnies FANG Li-jiang, WU You-fang, DING Zhong-yuan, et al. (2330)
Distribution of Black Carbon in the Surface Sediments of the East China Sea and Their Correlations with Persistent Organic Pollutants -«+++++++-- LIN Tian, FANG Yin, CHEN Ying-jun, et al. (2335)
Contamination Characteristics of Polyeyclic Aromatic Hydrocarbons (PAHs) in Surface Water from Jialing River in Chongging «++++++++ CAI Wen-liang, LUO Gu-yuan, XU Xiao-yi, et al. (2341)
Levels, Distribution and Possible Sources of Polychlorinated Biphenyls in River Sediments from an Electronic Waste Recycling Area +++ WANG Xue-tong, LI Yuan-cheng, MIAO Yi, et al. (2347)
LI Fei, HUANG Jin-hui, ZENG Guang-ming, e al. (2352)
Impact of Coastal Exploitation on the Heavy Metal Contents in the Sediment of Bohai Bay QIN Yan-wen, ZHENG Bing-hui, LI Xiao-bao, et al. (2359)
Spatial Distribution and Contamination Evaluation of Heavy Metals in the Intertidal Surface Sediments of Eastern Chongming «+++++esseeveseese LI Ya-juan, YANG Shi-lun, HOU Li-jun, et al. (2368 )
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)

Assessment Model for Heavy Metal Pollution in Sediment Based on Trapezoidal Fuzzy Numbers and Case Study

Speciation and Vertical Distribution of Heavy Metals in Sediments of Baiyangdian Lake -+

AVS Concentrations in Xinan Creek and the Influencing Factors +++eseeeeeeseseeessseines
Mechanism of NH,"-N Removal in Drinking Water Biofilter
Characterization and Thermodynamic Properties of Cu( I ) Imprinted Chitosan Crosslinked Membrane

LIU Xiao-bing, WEN Yan-mao, LI Feng, et al. (2384
LIU Bing, FAN Hui, YU Guo-zhong, et al. (2394
ZHANG Yu-hong, ZHANG Ai-li, ZHOU Ji-ti, et al. (2403
DAI Qi-zhou, MA Wen-jiao, SHEN Hong, et al. (2410
BAI Yu-jie, ZHANG Ai-li, ZHOU Ji-ti (2419
Electricity Generation Performance of Two-Chamber Microbial Full Cell in the Treatment of Simulated Wastewater + ZHANG Yong-juan, LI Yong-feng, LIU Chun-yan, et al. (2427
Preparation and Characterization of Zn/Cr-LDHs and Their Removal Performances of Reactive Brilliant Orange X-GN = +erereererrsereseseennssisnnncinneneee WANG Xiao-rong, WU Ping-xiao ( 2432
WU Guo-zheng, XU Zong-xue (2438
Analysis of Carbon Balance and Study on Mechanism in Anoxic-Oxic-Settling-Anaerobic Sludge Reduction Process ZHAI Xiao-min, GAO Xu,ZHANG Man-man et al. ( 2444
Effect of Mixed Carbon Sources in the Granulation Process of EBPR System —+:eseeresrersererennensnniinenennniii JIANG Tao, SUN Pei-de, XU Shao-juan (2451
Biocatalyst of Redox Mediators on the Denitrification by Paracoccus versutus Strain GW1 «+«+sxesessessesessenenmsimssnsnsnensnsn s LI Hai-ho, LIAN Jing, GUO Yan-kai, et al. (2458
Isolation of a High Hydrogen-producing Mutant TB34 Generated by Transposon Insertion and Analysis of Hydrogen Production «+++++++ LIU Hong-yan, WANG Guang-ce, SHI Liu-yang, et al. ( 2464
Condition Optimization for Degradation of Chlorophenols Using Laccase from Amillariella mellea — «+++++++++sssereessesmsesenensnenicnenennenne QIN Ren-hing, ZHU Xian-feng, WU Ke, et al. (2470
FU Zhi-giang, ZHU Hua-wu,CHEN Can et al. (2475

Studies on the Degradation of Paracetamol in Sono-electrochemical Oxidation

(
(
(
(
LI Bi-cai,HE Lian-sheng, YANG Min, et al. (2376
(
(
(
(
(

Study on Treatment of Methylene Blue Wastewater by Fly Ash Adsorption-Fenton and Thermal Regeneration

Transport Processes of Low-level Radioactive Liquid Effluent of Nuclear Power Station in Closed Water Body

Characterization of CH,,N,0 Emission and Selection of Rice Cultivars in Double Cropping Rice Fields

Short-term Effects of Exogenous Nitrogen on CH, and N,0 Effluxes from Cyperus malaccensis Marsh in the Min River Estuary MOU Xiao-jie, LIU Xing-tu, TONG Chuan, et al. (2482
Temporal-spatial Variations of Total Nitrogen in the Degraded Grassland of Three-River Headwaters Region in Qinghai Province «+«+se+eseeeee PENG Jing-tao, LI Guo-sheng, FU Wa-li, et al. (2490
Temporal Variations of Clay Content in Eroded Sediment Under Different Rainfall Condition WU Feng-zhi, SHI Zhi-hua, FANG Nu-fang, et al. (2497

(
(
(
Effects of Soil Properties on the Stabilization Process of Cadmium in Cd Alone and Cd-Ph Contaminated Soils WU Man, XU Ming-gang, ZHANG Wen-ju, et al. (2503
(
(
(
(

In-situ Remediation of Polychlorinated Biphenyls Polluted Soil by Ecological Controlling Measures: A Field Trial «+-«sxeseeeeeesereenveneerenes PAN Cheng, TENG Ying,LUO Yong-ming, et al. (2510
+ LIANG Xiao, ZHAN Xin-hua, ZHOU Li-xiang (2516
YI Yuan-rong, HAN Min-fang ( 2522
Decomposition Model of Energy-Related Carbon Emissions in Tertiary Industry for China +««ssessesseeeesersssmemennimnis LU Yuan-qing, SHI Jun (2528

Characterization Comparison of Polycyclic Aromatic Hydrocarbon Uptake by Roots of Different Crops -+

Characteristics and Mechanism of Sodium Removal by the Synergistic Action of Flue Gas and Waste Solid



(ARERIZEYE 6 RREZRS

E & KHAZ

B4 BEAE EH | N

HOF. (FUEREEH)
TENL FARR FEIAE EZigr BN B O# L%
AOKE KSR aEE BRET & Al MRE
BRFHAZ BFAE 2 Ak R S BkdE | &
WO Bk O A W W BRI

“ ﬁg ﬂ g ENVIRONMENTAL SCIENCE

( HUANJING KEXUE) (Monthly Started in 1976)
(AT 1976 418 AAIT))
0124E7HI5H 33% 71 Vol.33 No.7 Jul. 15, 2012
£ & TEPER Superintended by Chinese Academy of Sciences
* B PEPB AR SR O Sponsored by Research Center for Eco-Environmental Sciences, Chinese
i B (UBIEENFE) Academy of Sciences
AU HT BR3P R S B ST B Co-Sponsored by Beijing Municipal Research Institute of Environmental
R N7 S Protection
e % KK A School of Environment, Tsinghua University
o o - Editor-in -Chief OUYANG Zi-yue
gﬁ BAREASE) G E R & Edited by The Edit 'll)]l:dnd f Envi tal Sci (HUANJING
. o . ite y e Editorial Board of Environmental Science >
Jbmtili 2871 fH4 (TE X AUH
i} fE# O TE it KEXUE)

18 &, BB 415 . 100085 )
H13% .010-62941102 ,010-62849343
f£1.010-62849343

E-mail ; hjkx@ rcees. ac. cn

P. O. Box 2871, Beijing 100085 , China
Tel :010-62941102 ,010-62849343 ; Fax:010-62849343
E-mail ; hjkx@ rcees. ac. cn

hitp ://www. hikx. ac. cn http : //www. hjkx. ac. e¢n

H BR 44 % " ™ i Published by Science Press
Jb s R 16 & 16 Donghuangchenggen North Street,
MR B 4t . 100717 Beijing 100717, China
ED Rl 2 3T dtatdbakEpi— Printed by Beijing Bei Lin Printing House
) 1T 4% i * K ib Distributed by Science Press
FE 35 .010-64017032 Tel:010-64017032
E-mail ; journal@ mail. sciencep. com E-mail ; journal @ mail. sciencep. com
iT 1 & 2ELHIERE)S Domestic All Local Post Offices in China
B EE1T PEERREAE S BN Foreign China International Book Trading Corporation ( Guoji
(b3 399 f54H) Shudian) ,P. 0. Box 399, Beijing 100044 , China
RIS o EIR LS 2-821
B A E fir:70.00 ¢ EsS&ITRS: M 205

BERSMRFEIT




	1.pdf
	fm.pdf
	zml.pdf

	20120734.pdf
	3.pdf
	yml.pdf
	fd.pdf




