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Impact of Biochar Amendment on the Sorption and Dissipation of

Chlorantraniliprole in Soils

WANG Ting-ting'*, YU Xiang-yang', SHEN Yan', ZHANG Chao-lan’, LIU Xian-jin'

(1. Key Laboratory of Food Safety Monitoring and Management, Ministy of Agriculture, Institute of Food Quality Safety and Detection,
Jiangsu Academy of Agricultural Sciences, Nanjing 210014, China; 2. Institute of Pesticide and Environmental Toxicology, Guangxi
University , Nanning 530005, China; 3. College of Environment, Guangxi University , Nanning 530005 , China)

Abstract: The effects of biochar amendment on sorption and dissipation of chlorantraniliprole ( CAP) in 5 different agricultural soils
were studied. Red gum wood ( Eucalyptus spp. ) derived biochar was amended into a black soil, a yellow soil, a red soil, a purplish
soil, and a fluvo-aquic soil at the rate of 0. 5% (by weight). The sorption and dissipation behaviors of CAP in soils with and without
biochar amendment were measured by batch equilibration technique and dissipation kinetic experiment, respectively. The objective was
to investigate the impact of biochar application on the environmental fate of pesticides in agricultural soils with different physical-
chemical properties, and evaluate the potential ecological impacts of field application of biochar materials. The results showed that
biochar application in soils could enhance the sorption of CAP, but the magnitudes were varied among soils with different properties.
Amendment of 0. 5% ( by weight) biochar in the black soil, which have high content of organic matter (4.59% ), resulted in an
increase of sorption coefficient (K,;) by 2. 17% ; while for the fluvo-aquic soil with organic matter content of 1. 16% , amendment of
biochar at the same level led to an increase of 139. 13% . The sorption capacity of biochar was partially suppressed when biochar was
mixed with soils. The calculated K, ,..of biochar after mixed in the black soil, yellow soil, red soil, purplish soil, and fluvo-aquic
soil were decreased by 96.94% , 90. 6% , 91.31% , 68.26% , and 34.59% , respectively, compared to that of the original biochar.
The half-lives of CAP in black soil, yellow soil, red soil, purplish soil, and fluvo-aquic soil were 115.52, 133. 30, 154. 03, 144. 41
and 169. 06 d, respectively. In soils amended with biochar, the corresponding half-lives of CAP were extended by 20.39, 35.76,
38.51, 79.19, and 119.75 d, respectively. Similar to the effects of biochar on CAP sorption, in soil with higher content of organic
matter, the retardation of CAP dissipation by amending biochar was smaller than that in soil with lower content of organic matter. Our
results suggested that application of biochar in soils could enhance the sorption and sequestration of CAP, and retard its soil
dissipation, but the magnitudes depended on the organic matter content of the soils.

Key words : biochar; chlorantraniliprole; soil; adsorption; dissipation
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He W) I 7 ( biochar ) J& A= ¥ i 7 IR S8 IR AR
XA (< 700°C ) 25T P Az Ay 2 i Y [
AW R P A A Sk RT3 B AR
FL U R E S CO, MHRRC e + A vk
J AR e R R RO AR R AE Y AR
KO ARSE RO B RME R —Fh R A 2 )
AE A - S8 oA R ) o5 i 52 B 53, R AR Jo A
filk ) o 25 ) 5 e AR AR S — T A 3000 PR 05
TRAPFIA M 5 R 5 i 7 A 3R BN AT B
J e HAT e b 2 T AR R IR A LB 45 A R 3k T 2
A ST, n si Z1 W% R R BE BS  3E Hh A AT L TS G
Pyt R F — O T AR A RO /D AR B R
TP XS AR I R R s e R AR
Py A TR 5 (R S — T T S B i R
BB 2 Rk R AR Y5 YL )+ HE AR R A
RO AR Ry A R DT A A R
PR JTO0E AR ) 5 2 1) R S 355 R A T S L T
FERW], T L R A LTS e A A LR
DA B AR 2 Wy Jot 25 ml RR T A Wy o 36 1, B 28 1k
FLECTE A B R it A A I A ) TR (1
Mg B3 P — e 25 B AR 509 ZE A7 7). ST s
P Jot A 52 25 W A A ) S X 7 G W) IR S5 A Ol
H WA R 5 5 R W I A 2R e O 5 BRI AR
Jo A i A AR R 255 RONE, F8 5 AR W) B Bt
F AR AT 0 ZAIF 5T A [R] 28 1Y A 38 op A W) T o %o
AR 24 B0 B A= A AR R e LR

FHE H PRI ( chlorantraniliprole ) J& 55 — > H
AT BT TR RIS T e ik S Y e 2 2 5 A Y ) R
L Z A HORE AL RS, 2% B a0 . e R R
0 S R P B B TG 25 2R A IR 2 R AT
R BB BB, R A AR — o B R ARER
B DX 2 A e B A 2T A Ay G o I e A VS VR
R R AR T2 By B T E AR FAT, CT

SRR P I 19 - PR B A7 DA AT 5 i i DL A A
IF5E H BLE T4 78 A ) TR Xof AN [ S 70 - 1 rp Sl
oA P R 2 O R T i 0 25 A R i LR 45 2R X A
AWy B T )it FH B 25 6 A2 252800, 1 - 3 rh 3]
R LR BRI 75 Qe KU, AT AR 25 T5 Geif BELAR
A HEEEISTE S L.

1 #RE5FE

1.1 fabE
1.1 &R RS

SR FH I e AR A A (% & > 98. 1% , Sigma-
Aldrich, £ ). & g %5 A ML 7 ¥ 8 HPLC
(Merck , f5[F ). Agilent 1200SL-6410 Triple Quad &
A - FR R 1% A (Agilent, SEE ), 112 AR AY
( Clarion, & [ ), AUW2200 ! & #t 1 T K 3F
(Shimadzu, HA) | Jief% NFEIR (R EIERERT,
HHER A ), WH-3 R IR A () a0 Hr
IR, P E ).
1.1.2 A K

PR A Y TR A L A 450°C 2500 T #R4r
KB ( Eucalypus spp. ) FEAEHIAL . #4528
VEEL S mm A ESE RS , B G N I
Tnge 2B G BT D RS IR ELE 2 h N
P T+ 2 BFRIEEE 450°C. B 5, T 450°C Bl £ 9
i ARSI 2 he FR SR E AR E IR
Ji , WO Be il f i A= W e, I A ER BB it 300 H
. A OR B LR TR 27.3 m* g7, BALIA
F40.003 7 mL,,,, -8~
L 1.3 s 1 S 5

PR Rt BEHE LTHE SR  RTE A i R
H 2B Ip VI R VLA VTV RS B | DU )1 A
TR AR, R4 0 ~20 em [UBHE)Z L5, Byl T HF S
it 2 mm Fiigs . 5 B ARG 03RRI LR 1.

x1 #HilTENEREBEAERD

Table 1 ~ Selected physico-chemical properties of the soils

A BT i Gy

RHERA /% pH Jemol( +) -kg ! /% /% /% Fst
L 4.59 7.52 27. 64 38 40 22 gt
B 1.69 6.57 16. 41 54 30 16 b L
R 1.48 4.41 10. 33 27 16 56 it

E i 1.24 7.87 20.57 40 42 18 gt
Wt 1.16 7.96 8.71 11 77 12 dpie: S u

DA E(OM% ) =1.724 x 0C% ,0C% NN F & , R HIME-K, Cr, 0, A EiE A PLE & & £ 18 pH (8 h sl 7 5005 5 BH 3 7384
1 (CEC) 7% R HeR Ak ~4 5 B4 M I 120 T R 2 73 5 REAR 43 MR FE MASTERSIZER2000 7 42 43 B3 2
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FE LR 5 -4 rb oy AR I B i 4345800, 5% 1Y
W T ARG A LR E IR 3 d, A
Wy I - AR 70 TR A X8 50 A SR W B 551 48 .
1.2 SEEJTk
1L.2.1 MRS

IR 512 56 2R FHAE Ak BRI iR 77 02 0 A5 VA TR
J95 0.01 mol-L~" [y CaCl, %W, I % fin 500
mg- L™ & ZERATD A P A . S R T I R
Y I RIS A C A 100 mg - L B BRI T 4°C
VKRR, B U B S 55 11T FH 7 500 VROWG B B 6 FloAS ]
HeE(0.05.0.1,0.2,0.4.0.8,1.6mg-L™") Y3z
B

FREL—E B BRI [ 1 ¢ L 38 0.5 g A M
0. 5% (Jir /380 AW e i) 38 ] B RVAFRL 12
mL [ BE B O SRJE A 10 mL AN [R]HR B2 9 51
Hu R R R S BT, R VU R O 5 B JE % 8, T
FEIR T (25 £2)°CLL 120 remin - EERE IR
i PR 24 h( FUSLER R0 24 h W RFHE 35 K1) . A
6000 r-min ' B5.0> 30 min, M E b I T A d A
P Pl B85, 1 W o0 590 1) Wz o o, R b R A 3 UK
W RS2 55 76 2% Bk 25 0 R 2R AT, R AT i R
VS TR 0 700 R A S o e 245 1949 225 1 XoF R A WS o R
TR 2 1 S35 2 BH R R o S 0 2o e v G R Y 7
WA R KT 5% .

1.2.2 MK

3 MFREL 20. 0 g - HEAE S (CELFE I AR B
AW B SRR ) T 250 mL HEIE I, A AL
30 ), #5320 mg-kg T HUEIIA 4.0 mL
VIR 100 mg- L™ 8 G2 R 2R P I e it 48 TR, 78431
S0 A P S, (S R L gk s £
e K& H A KRR K 2 19 60% . 58 51 i i
FREESL LA (25 + 1) °C 15 55 RE 5% 77 46 v 2A 5 5%
VR 3 REE. MR 0, 3,8, 15,
22,30, 60,90, 120, 150 F1 180 d s, 43 5 HURE )
SE SR ke o B8 f. 3 SR A AR b B R HE IR
KA & i, DU RE R A REACIR .

1.2.3 - HEFR R AR BE RGP

FREC 10. 0 g +3EFE & F 100 mL #EIE A,
A 20 mL ZJF, FHEERSRG & FKEIRG A4 h,
e, B HhUE IR IR A 2. 0 g RS TL 4N
2.0 g ToKBRIREE , IR HENR T , & 512, B 10 mL
FEERT B RS RAE 7 S0°C T A KM AE 2L
TOHEREZEERR 1 mL, 1 0.22 pm TEES
WA T - BT I X (LC-MS/MS) T & .

1.2.4 S0

3% 5% % . Agilent Zorbax SB-C18 434 (2. 1
mm x30 mm, 3.5 um) ; FHE(25 +1)°C; #FEE2
wl; FshAl . Z8E: 7K =80: 20 (ARFLEL) 5 W% . 0. 1
mL+min ",

JEiE A 2 E B A BT RIRE
350°C 5 iy =X 22 S W B 4045 HL R . 4 000
V; B 120 Vi Z0SH .9 Lomin ™' filf
AR TR 8 PR B Rl fE R A
SO FR 2. MRS 6 Ss hAs ink BE Sk 0. 05,
0.5.2 mg-L "B, BRINFDICRALE 97. 6% ~99. 4% Z
], A BRI 22 9 0. 31% ~0.70% ; 3R fife 5
IR IR R 1,5, 20 mg- L' G ik 5y
98.6% ~100.7% , A1 XF 5 #E s 22 0.92% ~
3.54% ¥l FRBR BR AT BT K.

F2 SRETRBROEMRELEGSY
Table 2 LC-MS/MS parameters for chlorantraniliprole

B/l BFXF (m/z) Tl BV
484/285.7" 8
SR ke 484/452. 8 12
484/176. 8 46

1) 7 1 B T X (quantitative ion pairs)

1.2.5 Hdlasbne

PR 1 R R 512 355 000 5 5 40 2 i R R S5 T 2, O
Freundlich #AANZE (1) Frzs XF S50 K A 7905

¢, = Kicf (1)

A, e, Ty W R P AT IE IR RRF R W R R kO
(mg-kg ) ,e, B EIHEWPHETEE (mg- L") K,
4 Freundlich A5 rv 5 WG [ 25 f T BT 58 B2 A G 1Y
WHE(Lokg ™) ng AR WM S IR AR AR L /N Y
Freundlich $5%k.

R AL (2) TR LIRS A= 9 B i +
K W B 4 B0 P 8, 233 (3) T R A
A=) R WA SR F P 42X (3) AT AR Y 22
A (4) T LD AWK e

Cs
Kd = — (2>
C,

¢. = fuirKe wi€"™ ™ + friocharKe biocharCy M (3)

Ky = (T @)
SbiocharC ™

o, e, R, W0 B RTIR K Sk B S i I R,

Foot T Frsoenar 23 501 Ay A S5 R0 A ) J5T ¢ 119 Jot S K

(%) Ky T Ky oo 73 90 Ry A S0 A2 ) 5T S 1)

Freundlich W%, n, Fl ny, o 23000 HIEFNAE W)
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i

Bt

g3

33 %

JE % B Freundlich $8%X.
K — AR 5 32705 72 (5) X 58 He o Y Tt fig
- ST i AR A T RAL
¢, = coe_k' (5)
A, ep O HE b S R O e B B Wk
(mg-kg™") e, Ay o B -3 v G o 2 A P e vy ke P vk
BE(mg-kg™") b R RE AR E B, 0 AT (). AR
iR T, =0. 693/k.

2 RS

2.1 AT - SR B S e A P Bk e 114 5 e
SR H R e AE 5 ALK SRR N 0. 5%
(ST S0 500 A= 0 5 1 - 9 v %) IR R 45 1R £ DL ]
1, Freundlich BRI G Fr 15 W B 2 800032 3. KT 1
A EE S Bl 3EER A P e e kSRR
P iz F%) WO A FH 22 45 21 34 55 | Freundlich #E AU &
B K, AE3E K n (HREAR (LR 3) . HETE
Fe PO A BTSN A 0 Jo o I ko S R T g e W o
AR AR A 20 (1) A (2) T A - A
WRE (e, ) A 1 mg-L~" B B B A5 4 W B & 4%
(K,) 25503 3. nT LU W, 38 AE 9 5 o 1) 2R
+ WM LT B R A A AR
(K, [ B4R T 2.17% . 10.00% . 18. 68% .
39.87% Ml 139. 13% , 4 Xt {8 43 5 34 Jm 7 0. 05,
0.46.0.18,0.63 1 1.31 L-kg™'. jifi A & AHE Ay
MR RS B R AL S R R
BN A W TR i %ok G AR T e A A B
W 3 SR /0 T A BIL O % e e AU A 0 4 WO B A 34
SR IR 29488 T 1S A M R AR W R R it AR
I B0 S5 ) = 398 vl i XoF - S W SR 9 2 1 5 e
FEAT 22 5% ) 2 0 B 76 A 2 4 3 Pt A1 A 9 5
¢ VAT W RRF 375 2 A2 80350 43 41
%3 RN B R B 61 B % B R RE Freundlich 71255

Table 3 Freundlich parameters of chlorantraniprole in soils

with and without amending of biochar

, o
W jf 551 M T
BC450 /
Bt 0
0.5%
WA 0
0.5%
g 0
0.5%
Kt 0
0.5%
o/ 0
0.5%

K, ng R? Ky

4.02 x 10?
2.30
2.35
1. 80
1.98
0.91
1.08
1.58
2.21
0.94
2.25

0. 66
0.72
0.72
0.91
0. 81
0.97
0. 84
0.83
0.78
0.94
0.72

0.9473
0.9771
0.9835
0.9295
0.948 6
0.9535
0.940 3
0.966 7
0.9852
0.946 9
0.981 1

4.02 x 10?
2.30
2.35
1. 80
1.98
0.91
1.08
1.58
2.21
0.94
2.25

cdmgkg™!

es/mg-kg™!

cf/mgke!

ef/mgkg™!

cdmgkg™!

0 02

o Rt
| o R +AEMRR

04 06 08 1.0

o 4TH
o LLEE+ A TR

o @t
o Sefh t+ A I 5t °

04 06 08

cu/mgL7!

S K BB TE TR RN A Bk ) T R IR M SR 2

Fig. |

Sorption isotherms of chlorantraniliprole in soils

and biochar amended soils



4 1] TFAEFESE ;. A=Wyt X 4 Gt R VY T A S 1 e A5 2 )

1343

Stk —A Hege A= W SRt A\ 39 e AR 24
B 1 P AR AL ORI I AE W T e | AR B X
SRR P TR e 174 W R 396 P S K A U (K T
AR AR A (1) A (4) RT3 7E - il e
BE (e, ) i1 mge L7 A 803 3 b i AR 1 5k 1Y
N O CRECE /) 9,3 (DA S ¢ AR
L0 A 5, Ky oo BEAE A 15814 4 9 53 1
(F3) D HFEMT 96.94% . 90.6% . 91.31% .
68.26% F1 34. 59% . REAEY i A 5 FhfiiK 1
85 B R 2 A2 B TR R A ifi HL 4
Ser A LT R R R R A Bt
A BEORN 21 3 S5 W B S M R AIC 90% L I, &
FHEY T AN X 3 Fh 55, R RIS P
5 P BB 458 /N A ) Joit it A = 398 J W 3% 44 2 1)
P, FESE T P RIE A YL (s R
JERARR Ne2s W o B HoA AT ALY A5 ) nT iR T AR
J 3 2 T, H ZE AL ok 5 4 R B o5 -2
2.2 A e o SR R FE R e A 4 AR Y
Al

AR WA AE 5 Rl EBERERN 0. 5% (i
380 A R ) - P A sl A UL A 2 MR A R v
Bl , H—2sh 2 0r Re [ 20 (5) Tl VB &
HFENERERB R ¥7E0.9 LI L, %K 4). AL
B A GBS T AT ARG A T Ay
- 48 G UK A ke A% P k> T2 R TR AR 2 [ i
RAGRTUE N, SRR B E S FhHgerb
THAR BRI BB+ > BHE > 860 1 > 2148 > )
. - SR R A T T R ) - R B A 2
fiff R SR B 2 e 49 R B 1 A 2 A i
Witk A KIS A RE B E AR 2 A 5 R
g R B X G R R P e R B A e,
HTREPEHEESOEIR, 68T E
FFEE 0 R T A 25 A WA 225 SR [ 31 ]
K= e A PE R 8 X, & HOR H BEREAE 13k 5
Pt A + b I R I TE 3 ~6 S A B
AR Y.

S BEREAE RN 0. 5% (4380 AW s
IR HOE TR S R b A T Al
300 e R 4 3 SE K T 20,39, 35.76, 38.51,
79.19 F1119.75 d, GEEI AWt A 585 , B X
A2 RV FH R 8, ARG T AR 245 B B R TR 4B
AR IR T RER T 4 25 1) 39 5% B 400, Sl
R e A 55 € = R A b i R 32 A ) TR Y
MK, 3345 W o 52 98 445 SR — 3. Zhang 45 #5236

&2

F B R it /mp ke IR Rt mg kg™ TR R it g ke TR A /g kg™

LIWER A fit/mg kg™

-

(a) 1

o g0 A4 R 1
o TN

.”"'tk

20 40 60

Il L 1 L L
80 100 120 140 160 180

2

(=]

o e

(b) %éat

1 1 1 1 1
80 100 120 140 160 180

(c) 213

20 40 60

I I L I I
80 100 120 140 160 180

(d) M+t

§ |

e

20 40 60

L L I L L
80 100 120 140 160 180

(e) e

' el +

1

L L I I I L L L
20 40 60 80 100 120 140 160 180

id

SHXARRE T IERFMEMFR R TERR S

Fig. 2 Dissipation curve of chlorantraniliprole

in soils and biochar amended soils



1344 2N 5%

Bt

33 %

g3

RS SR AS IR i M A= i o (EL el T
ER7/bivzedp e L AR eI RTA ) SN (ST
R YRR AT ER B IN A E W Bose ) L33 i

Hilber 55 A5 % 3 Fh 130 1 e EA 0 v 1 R

x4 SHFXPBRELBERFMEMRRK

REJT, REAEAT RO I E 35 A 7 WOR P TR E 7R

A=A RE LA X 2675 W), AT 20 HLT5 448
TEBSIEAE S -3 b A= i R IR

/

B - 358 R R B 1 S AE

Table 4  Degradation equation of chlorantraniliprole in soils and biochar amended soils

it - b ESAYIERY )iy TN 0. 5% LWy T
A BERRDTRR (c,=coe™™)  BREMI/A @ RBURY) BT (e =coe™™)  F3elilid RAEFH(R)
Ll ¢, =16.95¢ ~0-0060 115.52 0.99 ¢, =17. 66¢ 00051t 135.91 0.99
g ¢, =17.75¢ 00052 133. 30 0.99 ¢, =17.67¢ 00041 169. 06 0.99
213 ¢, =17.75¢ 700045 154.03 0.96 ¢, =17. T4e 000536 192. 54 0.98
S+ ¢, =20. 07 ~0- 0048t 144. 41 0.95 ¢, =19.07¢ 00031t 223. 60 0.92
e ¢, =20. 4100040 169. 06 0.95 ¢, =19.73¢ 700024 288. 81 0.92
woodchip biochar additions on greenhouse gas production and
FEan
3 —n'Ll:

(1) it AR W J5T o T 4 v ) 4 B
JFE 1 R B9 (L v R = 4 AN [ i 5. A
Y IS B BT B A G A s 1) B ) XA
R Y o R S e 444 5 R /N, T AE A AL B
S SR AR S 4 1 A A B e, X A U
P B W B 5 (K, ) 38800 T 24 1.5 4%

(2) AR TR it A 2 X A 24 W% B 44 32
FIR[RIFE MG AR A N ) 2R 4 B 2T
O w1 el 0 U7 U L L9 7
Ky yioetar 23 M FEAK T 96.94% | 90.6% . 91.31% .
68.26% F 34.59% . S A HLET & & 8w, 0
YERIRER.

(3) A=W i it A - 498 1 SiE 2% + HE 5K BA S UK
FH IR R ()0 it . SECHEOR F BEREAE TS 0. 5% (i iE 47
BO AP ) B EE A S R o
(AR fige 2 22 300 0 ) L X BB - BB SE K T 20. 39,
35.76.38.51,79.19 f119.75 d, &5 1 HISTEM
15 L ALK

B2k

[ 1] Lehmann J, Joseph S. Biochar for environmental management
an introduction [ M]. London: Earth Scan Press, 2009. 1-10.

[27] Glaser B, Parr M, Braun C, et al.
[J]. Nature Geoscience, 2009, 2(12): 2.

Biochar is carbon negative

[3] Lehmann J, Rondon M. Biochar soil management on highly
weathered soils in the humid tropics [ A]. In: Uphoff N,
(ed. ). Biological approaches to sustainable soil systems [ M].
Boca Raton: CRC Press, 2006. 517-531.

[4] Chan K Y, Van Zwieten L, Meszaros I, et al. Agronomic values
of greenwaste biochar as a soil amendment [ J]. Australian
Journal of Soil Research, 2007, 45(8) : 629-634.

[57] Spokas K A, Koskinen W C, Baker J M, et al.

Impacts of

[11]

[12]

[13]

sorption/degradation of two herbicides in a Minnesota soil [ J].
Chemosphere, 2009, 77(4) . 574-581.
Graber E R, Harel Y M, Kolton M, et al. Biochar impact on
development and productivity of pepper and tomato grown in
fertigated soilless media [ J]. Plant and Soil, 2010, 337(1-2) .
481-496.

http://www. biochar-international. org/. International Biochar
Initiative[ EB/OL].
Gaunt ],

Lehmann J, Rondon M. Bio-char sequestration in

terrestrial ecosystems-a review [ J]. Mitigation and Adaptation
Strategies for Global Change, 2006, 11(2) . 403-427.
Allen-King R M, Grathwohl P, Ball W P. New modeling
paradigms for the sorption of hydrophobic organic chemicals to
heterogeneous carbonaceous matter in soils, sediments, and rocks
[J]. Advances in Water Resources, 2002, 25 (8-12); 985-
1016.

Chun Y, Sheng G Y, Chiou C T, et al. Compositions and

residue-derived chars [ J ].

4649-

sorptive properties  of  crop
Environment Science and Technology, 2004, 38 (17) .
4655.

Accardi-Dey A, Gschwend P M. Reinterpreting literature
sorption data considering both absorption into organic carbon and
adsorption onto black carbon [ J]. Environment Science and
Technology, 2003, 37(1) . 99-106.

TR, BRICI, SRAERE, 5. AW RO A XS Ve NE A L4
MY ARG ZHIFT R (], BB, 2009, 30
(8):2419-2424.

Yu X Y, Ying G G, Kookana R S. Reduced plant uptake of
pesticides with biochar additions to soil [J].
2009, 76(5) : 665-671.

Beesley L, Moreno-Jiménez E, Gomez-Eyles J L. Effects of

Chemosphere,,

biochar and greenwaste compost amendments on mobility,
bioavailability and toxicity of inorganic and organic contaminants
in a multi-element polluted soil [ J]. Environmental Pollution,
2010, 158(6) : 2282-2287.

Yang Y N, Sheng G Y, Huang M S. Bioavailability of diuron in

soil containing wheat-straw-derived char [ J]. Science of the



4 1

TFAEFESE ;. A=Wyt X 4 Gt R VY T A S 1 e A5 2 )

1345

[16]

[17]

[18]

[21]

[22]

(23]

[24]

Total Environment, 2006, 354(2-3) . 170-178.

Zhang P, Sheng G Y, Feng Y C, et al. Role of wheat-residue-
derived char in the biodegradation of benzonitrile in soil; nutritional
stimulation versus adsorptive inhibition [ J]. Environment Science
and Technology, 2005, 39(14) . 5442-5448.

AREPH, SRS H, ST, S5 SRBR o M R AL MR R A B
o (1], RO IRBEREER, 2007, 26(5) ; 1681-1684.
Koelmans A A, Meulman B, Meijer T, et al. Attenuation of
polychlorinated biphenyl sorption to charcoal by humic acids
[J]. Environment Science and Technology, 2009, 43(3) ; 736-
742.

Endo S, Grathwohl P, Haderlein S B, et al. Effects of native
organic material and water on sorption properties of reference
diesel soot [ J]. Environment Science and Technology, 2009 , 43
(9): 3187-3193.

Cornelissen G, Gustafssom 0. Effects of added PAHs and
precipitated humic acid coatings on phenanthrene sorption to
environmental black carbon [ J]. Environmental Pollution,
2006, 141(3) : 526-531.

Zhang P, Sheng G Y, Wolf D C, et al. Reduced biodegradation
of benzonitrile in soil containing wheat-residue-derived ash [ J].
Journal of Environmental Quality, 2004, 33(3) : 868-872.
Cornelissen G, Gustafsson 0. Sorption of phenanthrene to
environmental Black carbon in sediment with and without organic
matter and native sorbates [ J]. Environmental Science and
Technology, 2004, 38(1) . 148-155.

BRI, JHAETs, ARTA. T B AT H M SR8 R It e S e 24
BRI TERLE [J]. HERUREY, 2007, 29(5) : 6-10.
U. S Environmental Protection Agency. Pesticide fact sheet:

chlorantraniliprole [ R]. Washinton, DC; U. S. EPA, 2008.

[25]

[26]

[27]

(28]

[29]

[30]

[31]

[32]

[33]

11-14.

PR, BRIGEHH, XIZLE, 45 e 24 S o mt e 76 B v iy
e (1], AERIFREEER, 2010, 19(3) : 523-536.

OECD. OECD guidelines for testing of chemicals, test guideline
106; adsorption-desorption using a batch equilibrium method
[M]. Revised Draft Document. Paris; OECD, 2000. 1-45.
LiuJ C, Tzou Y M, Lu Y H, et al. Enhanced chlorophenol
sorption of soils by rice-straw-ash amendment [ J]. Journal of
Hazardous Materials, 2010, 177(1-3) : 692-698.

Gevao B, Semple K T, Jones K C. Bound pesticide residues in
soils; a review [ J]. Environment Pollution, 2000, 108(1) ; 3-
14.

Schniirer J, Clarholm M, Rosswall T. Microbial biomass and
activity in an agricultural soil with different organic matter
contents [ J]. Soil Biology and Biochemistry, 1985, 17 (5):
611-618.

Zhang P, Sheng G Y, Feng Y C, et al. Role of wheat-residue-
derived char in the biodegradation of benzonitrile in soil;
adsorptive  inhibition [ J ].
Environmental Science and Technology, 2005, 39 (14) . 5442-
5448.

SHEE. RAGMIET AU [M]. st hEPRERE W
Mk, 1999. 75-76.

nutritional stimulation  versus

Shimp R J, Young R L. Availability of organic chemicals for
biodegradation in settled bottom sediments [ J]. Ecotoxicology
and Environmental Safety, 1988, 15(1): 31-45.

Hilber I, Wyss G S, Mider P, et al. Influence of activated
charcoal amendment to contaminated soil on dieldrin and nutrient
uptake by cucumbers [ J]. Environmental Pollution, 2009, 157
(8-9) . 2224-2230.



HUANJING KEXUE Vol.33  No.4

Environmental Science ( monthly) Apr. 15, 2012

CONTENTS

Quantitative Estimation Source of Urban Atmospheric CO, by Carbon Isotope Composition =~ +++eseseseesessnersssssssnsisnsiiisineninees LIU Wei, WEI Nan-nan, WANG Guang-hua, et al. (
LIAO Cong-yun, ZHONG Wei, MA Qiao-hong, e al. ( 1050

** YU Xing-na, LI Xin-mei, DENG Zen-grandeng, et al. ( 1057

DAI Dong-jue, LI Li, LIU Zi-fang, et al. (1063

1041)

)

)

)

+ QIAO Yue-zhen, WANG Hong-li, HUANG Cheng, et al. (1071)
)

)

)

)

Moisture Sources of Guangzhou During the Freezing Disaster Period in 2008 Indicated by the Stable Isotopes of Precipitation

Optical Properties of Aerosol During Haze-Fog Episodes in Beijing

Secondary Organic Tracers in Summer PM, 5 Aerosols from Baima Spring Scenic Area, Yaan, Sichuan Province

Source Profile and Chemical Reactivity of Volatile Organic Compounds from Vehicle Exhaust -+

Platanus orientalis Foliar N% and §'>N Responses to Nitrogen of Atmospheric Wet Deposition in Urban Area WANG Yan-li, XIAO Hua-yun, XIAO Hong-wei ( 1080

Distribution and Controlling Factors of Nitric Oxide Concentrations in Surface Seawater of Jiaozhou Bay and Adjacent Waters +++++-++seesee+- XUE Chao, LIU Chun-ying, YANG Gui-peng, et al. ( 1086
Uncertainty Characterization Approaches for Ecological Risk Assessment of Polycyclic Aromatic Hydrocarhon in Taihu Lake ~«+++-+ GUO Guang-hui, WU Feng-chang, HE Hong-ping, e al. (1091
Preliminary Analysis of Spatiotemporal Variation of Water Quality and Its Influencing Factors in the Jiulong River Watershed -+ HUANG Jin-liang, HUANG Ya-ling, LI Qing-sheng, e al. ( 1098

Ecological Stoichiometric Relationships of Periphyton Community Elemental Composition and Variations of Water Quality in the Chaobai River -
..................................................................................................................................................................... CUI Jing-guo, SHAN Bao-ging, WANG Shuai ( 1108)
ZHANG Qian-gian, WANG Xiao-ke, HAO Li-ling, et al. (1114)
XIAO Qiong, SHEN Li-cheng, YANG Lei, et al. (1122)
Algal Community Structure and Water Quality Assessment on Drawdown Area of Kaixian Waters in Three Gorges Reservoir During Winter Storage Period +«+x«seereeresessserensinienienennienns
........................................................................................................................................................................... GUO Jing-song, XIE Dan, LI Zhe, et al. (1129)

Diurnal Variation and Evaluation of Water Quality of Panxi River in Spring

Weathering Seasonal Variations in Karst Valley in Southwest China

Characteristics of Phytoplankton Community Changes in Dianshan Lake During Peak Period of Algal Blooms — ++++ereeresresrrsescnenneneneneenens XU Chun-yan, YANG Jie, MA Ming-rui, et al. (1136)
Nitrogen and Phosphorus Release from Herbaceous Vegetation Under Simulated Inundation Experiment of Water-Level Fluctuation Zone in the Three Gorges Reservior Area «+«+:+weeeeereereseen
.................................................................................................................................................................. WANG Jian-chao, ZHU Bo, WANG Tao, et al. (1144)
Output Characteristics of Non-point Phosphorus from a Typical Small Watershed in Yimeng Mountainous Area Under the Special Rainfall -+ LI Zhen-wei, YU Xing-xiu, LIU Qian-jin, et al. (1152)
Distribution and Bioavailability of Nitrogen and Phosphorus Species in the Urban Dusts from Hefei City = +«+eeseseeseseessenesenennenssnennnns LI Ru-zhong, ZHOU Ai-jia, TONG Fang, et al. (1159)
Distribution and Pollution Characteristics of Nutrients and Heavy Metals in Sediments of Hedi Reservoir ««+ssesesserereeseereeneenene ZHANG Hua-jun, CHEN Xiu-kang, HAN Bo-ping, et al. (1167)
Heavy Metals Distribution and Risk Assessment of Sediments in the Riverine Wetland of Sanmenxia Reservoir +«««+«+sseseseereseeersnneenens AO Liang, SHAN Bao-qing, ZHANG Hong, et al. (1176)
LIU Zhi-jie, LI Pei-ying, ZHANG Xiao-long, et al. ( 1182)
Calculation of Environmental Dredging Depth of Heavy Metal Polluted Sediments in Zhushan Bay of Taihu Lake JIANG Xia, WANG Wen-wen, WANG Shu-hang, et al. (1189)
Characteristics of PAHs Pollution in Sediments from Leizhou Coastal Marine Area, Liusha Bay and Shenzhen Bay ««+«+eseereereeesercrennincneens ZHAO Li-rong, SUN Sheng-li, KE Sheng (1198 )
Distribution Characteristics of Polyeyclic Aromatic Hydrocarbons and Black Carbon in Road Dusts from Typical Cities of China and India PAN Su-hong, ZHANG Gan, SUN Ya-li, et al. (1204 )
Waterborne Iron Migration by Groundwater Irrigation Pumping in a Typical Irrigation District of Sanjiang Plain «++«+seseseereresesienereneenes 70U Yuan-chun, YU Xiao-fei, HUO Li-li, et al. (1209)
Research on Controlling Iron Release of Desalted Water Transmitted in Existing Water Distribution System «+seseseereesesesienensenienenesnnes TIAN Yi-mei, LIU Yang, ZHAO Peng, et al. (1216)
Exploration of Newly-Formed Ferric as the Coagulant «+«+«+sessesrersessesenenimnininiiiniiis s YANG Xue, ZHANG Jing-cheng, GUAN Xiao-hong ( 1221)
Degradation of Medroxyprogesterone in Drinking Water by Ozone Oxidation «+«+:+ssssessessssessensesssnennnninentnncnees YUE Chan-yuan, MIAO Heng-feng, REN Hong-yan, et al. (1227)
Synthesis of Core/Shell Structured Magnetic Carbon Nanoparticles and Its Adsorption Ability to Chlortetracycline in Aquatic Environment ««+seseesessseressissimeneininenennneene

WANG Yi-xuan, ZHANG Di, NIU Hong-yun, et al. (1234
QIN Shu, SHAO Jia-hui, HE Yi-liang, et al. (1241

Removal of Nickel from Aqueous Solutions Using Complexation-Ultrafiltration Process
Degradation of Organic Pollutants by Photo-Fenton-Like System with Hematite +-++«+«+eee- ZHANG Yu, GU Yan, YANG Hui, et al. (1247
Study on the Degradation of Atrazine in Photo-Fenton-Like System Under Visible Light Irradiation Promoted by N-doped Ta, 05+ ZHAO Lu, DENG Yi-rong, DU Ying-xun, et al. (1252
Degradation of Prometon by 0,/H,0, LI Shao-feng, SUN Chu ( 1260
Photoelectrocatalytic Degradation Kinetics of Malachite Green by Pr-N Co-doped TiO, Photocatalyst SHA Shuang, ZHOU Shao-qi, ZHANG Xiao-na, et al. ( 1267
Experimental Study on Acid Mine Drainage Treatment Using Mine Tailings of Xiangsi Valley, Tongling, China - +++ ZHANG Nan, CHEN Tian-hu, ZHOU Yue-fei, et al. (1272

WEN Qin-xue, LIU Ai-cui, CHEN Zhi-qiang, et al. (1278
ZHANG Ting-ting, ZHANG Jian, YANG Fang, et al. (1283
LI Xiang, HUANG Yong, ZHENG Yu-hui, et ol. ( 1288
WANG Shuo, YU Shui-li, SHI Wen-xin, et al. (1293
+ LI Zhi-hua, ZHANG Yu-rong, YANG Fan, e al. (1299

Effect of Polymeric Aluminum-iron on EPS and Bio-floceulation in A%/0 System

Effect of Temperature on Pollutant Removal and Nitrous Oxide Emission of Wastewater Nitrogen Removal System
Effect of Temperature on Stability of Nitrogen Removal in the ANAMMOX Reactor
Phosphorus Removal Characteristics by Aerobic Granules in Normal Molasses Wastewater After Anaerobic Treatment

)
)
)
)
)
)
)
)
)
)
)
Physicochemical Characteristics of Granules with Different Size in a Granular Sludge System for Phosphorus Removal )
Denitrifying Bacteria of Constructed Wetland System Based on Nitrous Oxide Reductase Gene (nosZ) w+reeeeereereesesesneneenens WANG Xiao-jun, CHEN Shao-hua, ZHANG Zhao-ji, et al. (1306)
YU Jia-jia, CHEN Jun, YANG Xuan, et al. (1313)
)
)
)
)
)
)
)
)
)
)
)
)
404)

Improving Degradation Ability of an Aerobic Denitrifer by Ultraviolet Mutagenesis

CHEN Zhe, ZHANG Bin, SEN Zhi-qiang, et al. ( 1318
WANG Zhi-jian, LU Zeng-hui, SHI Ping ( 1323
MENG De-long, YANG Yang, WU Yan-zheng, et al. (1331

Characteristics of the Extracellular Polymeric Substances of a Heterotrophic Nitrifying Bacterium Strain

Study on Toxic Effects of Ammonia on Embryonic and Yolk-sac Stage Larvae of Rare minnow »«+++-++++++

Effects of Continuous Cropping of Vegetables on Ammonia Oxidizers Community Structure

Impact of Biochar Amendment on the Sorption and Dissipation of Chlorantraniliprole in Soils «««+sseereerererrsrrsssenenmssinnnesnenee WANG ng ting, YU Xiang-yang, SHEN Yan, et al. (1339
Quantifying Rice (Oryza sativa L. ) Photo-assimilated Carbon Input into Soil Organic Carbon Pools Following Continuous "C Labeling * NIE San-an, ZHOU Ping, GE Ti-da, et al. ( 1346
Compositions and Diagnostic Ratios of Heavily Degraded Crude Oil Residues in Contaminated Soil in Oilfields «+«+xeeereeserrernermessenenseninennens WANG Jian, ZHANG Xu, LI Guang-he (1352
Study on Equilibrium Adsorption of Volatile Chlorinated Hydrocarbons on Humid Soils «+veeseeesesrernssssmineiensneneinininenenne MENG Fan-yong, LIU Rui, Kobayashi Takeshi, et al. ( 1361
Toxicity and Accumulation of Copper and Nickel in Wheat Plants Cropped on Alkaline and Acidic Field Soils +-«+veseesreeeresesereene HUANG Jin-sun, WEI Dong-pu, GUO Xue-yan, et al. (1369

Change Traits of Phosphorous Consumption Structure in China and Their Effects on Environmental Phosphorous Loads MA Dun-chao, HU Shan-ying, CHEN Ding-jiang, et al. (1376
Research Based on 3MRA Model About the Risk Assessment Methods and Applications of the Landfill Waste ««+«+eressererverrieresnesnneneeenes YUAN Ying, XI Bei-dou, HE Xiao-song, et al. ( 1383
Impacts of Initial Moisture Content of MSW Waste on Leachate Generation and Modified Formula for Predicting Leachate Generation -+ LAN Ji-wu, ZHAN Liang-tong, LI Yu-chao, et al. ( 1389
Transformation of Dibutyl Phthalate in Bioreactor Landfill FANG Cheng-ran, LONG Yu-yang, SHEN Dong-sheng ( 1397
Kriging Analysis of Vegetation Index Depression in Peak Cluster Karst Area YANG Qi-yong, JTANG Zhong-cheng, MA Zu-lu, et al. (1




£ % K

(MEREFNE 6 mERE

FH Az

B4 BEAE EH W N
BT (FUEREEH)

FTENL AR EULE 4%
AKE XSRS Bl BRET
BRFHAZ & 2 A R
oM BosR W 49 W W%

w w #E

(HUANJING KEXUE)

ER
i
I
WA RS

=
A

23

A
=

M
s I Y
BKE B

>N

==
ES3

ENVIRONMENTAL SCIENCE

(Monthly  Started in 1976)

(AT 1976 4F8 A AITI)
01244 B15H 33% 541 Vol.33 No.4 Apr. 15, 2012
+ & T EPER Superintended by Chinese Academy of Sciences
EE j]\ EF! ﬁ}'%l‘)%é'ﬁ?&ﬂ:ﬁﬁﬁ%qjlb Sponsored by Research Center for Eco-Environmental Sciences, Chinese
i 7 ( ugjﬂn%}ajﬂ%‘) Academy of Sciences
L BT T 8 AR PR 2R BT Co-Sponsored by Beijing Municipal Research Institute of Environmental
- N 7 N (- Protection
* % KK A School of Environment, Tsinghua University
gﬁ BOREASE) G E R & Ejim;'i" o b '(I?EYE[??G Zil-)]l;and f E I S (HUANJING
. . o . ite y e Editorial Board of Environmental Science 5
LT 2871 (A (HE X XL B
KEXUE
18 5, HREC 4% : 100085 ) ) _
LT .010-62941102 01062849343 P. O. Box 2871, Beijing 100085 , China
1 '010-62849343 ’ Tel :010-62941102,010-62849343 ; Fax:010-62849343
E-mail ; hjkx@ rcees. ac. cn E-mail :hjkx@ .rcees. ac.en
hitp ://www. hikx. ac. cn http : //www. hjkx. ac. e¢n
H BR 44 3 " " i Published by Science Press
b st AR EIRAR AL 16 2 16 Donghuangchenggen North Street,
ZIN N B
Hﬁﬁléﬁﬁ%.1007l7 Bel]mg 100717, China
EN R 23T dvsodbAkenil) Printed by Beijing Bei Lin Printing House
% 1T 4 % & K ik 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
EsBEIT ThEERE RS SN Foreign China International Book Trading Corporation ( Guoji
(b5t 399 f54H) Shudian) ,P. O. Box 399, Beijing 100044 , China
— ISSN  0250-3301 N
ETIS, ———————— =5 2-821
RERETS CN 11.1895,X ERE RN S:
E ® E fir: 70.00 5T ESEITRS: M 205

BERMRFET




	2012-04fm+ml-zw.pdf
	20120445.pdf
	ml-yw+fd.pdf



