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Abstract: An organic-mineral complex of montmorillonite and dissolved organic matter (DOM) was synthesized using trash infiltration fluid as the raw
material to extract DOM. The sorption behavior of phenanthrene on the montmorillonite/DOM complex was investigated by varying parameters including
temperature, pH, and solid-liquid ratio. The results indicated that the sorption capacity of the montmorillonite/DOM complex for phenanthrene increased
dramatically compared with that of pristine montmorillonite ; the sorption quantity decreased with increasing temperature, but was barely influenced by pH;
the equilibrium sorption capacities decreased, while the sorption efficiencies increased with increasing solid/liquid ratio. In addition, the kinetic data of
phenanthrene sorption by the montmorillonite/DOM complex were fit well by the Henry equation and the Freundlich equation. Moreover, desorption
experiments of phenanthrene on the montmorillonite/ DOM complex demonstrated that phenanthrene has good sorption stability on the complex.
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1 5|5 (Introduction)

JK &7 HLJE ( Dissolved Organic Matter, DOM )
T AAE TR MBS RGP, B—F R
SR B 488 3R 0 IR B R AKX BR AR R 5 e YA A
P AL MR L ITT1E8 A B R VRN R A KA

2 B IR A RN A S B 2 S5 2 B G B T A
RZ— (P IREE,2003) 15 22 E WX DOM 4
B (7K 345, 2001 ;Kim er al. ,2003) (54 (£
&£ 2004 ; B VL%, 2003 ; Stedman et al. ,2003) . ¥
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% % R

30 &

BAT A LA B DOM Bl XF 15 Y 4 4 3R 55 17 0 5 R
(Weng et al. ,2002; Z= £ 5& %, 2004 ; 55 5 Ig 48,
2003) #47 T #ESE.

KLY )2 A T & Fh LA K AR TR YY)
HLRRIR Y R AR S5 A TR T RS L W R R RO M B,
HREA 21 BERGEHWNFREART Y, BB Y-
WORF A RLAR L B R AY B 3R T AR AR R B9 99 0K )2 [H)
B, BT AA R A R RE N BB (R,
2004). WF5E R EA , DOM REHE i B F 324 5 R H BC AL
B BKEERS S RES SRERASHE T
BAERS T XS L7 WL A HL-THL R & K
(Greenland ,1971) , T iX # &2 & & SCBEAE g — Fb B
FR R B 1A R me PR 5 AR A9 TS B4 W) (Ardas et al.
2002 ;i bR 55,2003 ) .

Z 3 F5 )2 (PAHs ) fE R IR P T IZ FATE Y — 3K
Bk A DTS e 4, R 4 UE S B A B0 L BORT L BL
G787 RUNE T B 5] oA B 455 M ) o B ARG S T e o (R
HINSE,2004) . XKEKEFHY S5 DOM Z & H
BKER M EERmMAEARIUMESSIERABE
Z WV L W58 B ) 18 ( McCarthy et al. , 1989 ; Chiou
et al. ,1989 ;Karickhoff,1984) . &~ Lk F L FHEH)
REAE Y IEAE A FTEXT R, UL KB IE A DOM
9 SRIBOK IR, BF 5T 52 B A /DOM A HL-TEHL R & R %F
FER R RAT R, R 2R T RS LT Y/
DOM 5 & {475 5t T 5 r Y 5% o (R 3 A0 B LB, LA
BAEHEIF R EFF RO L0 Y 5 IR B B A
TR R PR S5 b 5 (AL R 22 K 4, TR B 0 2 3 S 4 3
WRELE TERIBWYAECEFEEZNHERE
X5 ETER LA ME.

2 ##5 %% (Materials and methods)

2.1 SBRAMHK

FEREE RN (W8 % E Aldich L2
A) 8B >98% , MiXt 43 F & R 178.23,25C 4K
HYS R R 1.18 mg- L~ STIG F R K €3 4, 3L
BRF B Hr e, L AR EE T K.

LHTAMEBARRRE)] AEiEgRE+.
SRy dh X PERATEHE BT, RFE B A EE RS
Hr Si0, 7 65.56% ,Al,0,% 17.97% , Si0,/ Al 0,
BRE 365 HEHEFXHKkAERENT3
mmol-100 g ' 4, W HR Z B BE dy, F1.56 nm , K555
EJ RN

DOM SRR F 3 b7 R S 7 1 3 B IR WL HF R 4

¥ 1 3% 3B U8 VR LA 5% 3 4000 r-min B0 E, EIE W
ZHuET 0.45 wm FLAZUEME, IR VK B A HLA BD K
WEA DL (DOM) (£} 3£ = 45,2006) , 7E 4°C T &
T kA4 M, H DOM ¥R A TOC {2 .
2.2 EJRE/DOM £ 41kt #l &

HERRPRER 1. 0000g 52 i £ FF & T 200mL £E 4R
HFLORZMA 100 mL 25 B9 DOM %, FiE i i
[E VB E A 1:100 A B B AT R, A 1.0 mol - L7
NaOH & 1.0 mol-L "' HCl AT AR pH H
BERFEE,L,E35+ 0.5)CTFLL170 r-min ' ¥E Y
15 h,# & 30 min 5. (4000 r-min ") , LK LE
BZJEREBFKBER 3 K, 4L 45CHT,BHEIH
i 200 H,BBIZEMKA/DOM B & &, A TR
TR A

Xt 5 A /DOM & & R F 52 B A iR L B AT B B
4 (S-3200N %I, H A H 57 ) FE B it 20 51t 3%
(Vector 33 I, f# & Bruker /A &) MR F1E.

2.3 RH LB %

HEF PRI — & B RYFE, ¥ T H BE (HPLC )
B il B 1000 mg - L' Y b o i 45 . 5 BB W
0.005 mol - L™" ) CaCl, fR I ¥ " — & H) B 7 1
B ,100 mg- L™" iy NaN, 9 il 34 4= 4 %% 3F (9 R £, 5
mg-L ") NaHCO,J& ¥ %W pH . TH REW+
2 B A B9 FR B4 A WG B — & %1 50 ~ 1000
g L ST B vk B A FE VA R, o s o R R AR
At SRR 2%0, LA By 1k 35 ¥ B/ A ( Nkedi-
Kizza et al. ,1985).

W i S 3 SR Y 4 8 4 9 R R 1 87 2, E 9 R IR
—EB M A /DOM Z & AT 50 mL B EHi+,
SrBIIMAK R W BE R SER W, N J B & T 170
remin "' B HERE IR AR b IR T 2 % B OF 45 B E] S R
TLOLETARAERYA 3 mLIBE W THBEELE,
4000 r-min "' BYEEBEFE.L 10 min, B 1.5 mL FER
F &g, i HPLC W@ JE A9 vk B .

2.4 AT kAR EARAE

FERY I 52 >R F = A%V AR €235 4% ( B 52 L-2000
BY) ,Luna Su C, A @M B, 1-2420 BUE) 5 5H
AR I0 RE b R RO W BE, R SE AR o T R AU
b€ &, WS AE b R UK A 90:10, Uit 3l A8 Wi 3 A
1.0 mL-min ", ¥ & F 20 wL, #3245
nm, 5 FE1E € 7E 30°C . [E A6 b 3E #% 0% F & 0 i 3R
e Aok % S -7 T U T R AP R A AR A T BT S

Q.=V,(C,-C,)/1000W, (1)
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Y=100 (C, -C.)/ C, (2)

KA, Q. A ik B W M fr i [ A6 B 3E B9 % M 2
(pg-g™') ;Y ik B 0k F 7 4 B o 3 19 IR B 35 C,
Ay 325 8 W% A SF- 487 B BAR R AR VR BE (gL 7) G R
VAV R B T BE (g =171 5 Vo SR A FE V8 VA 1 AR
(mL) ;W g 8 hn i b 77 /9 & (g) -

W 70 A7 R S B 349 76 2% B e G 4% 4 T 64T,
o TS, JE 89 & FOG AR T L Z ORI, B RSk
5 BT EE IRV R B b B g . B A R Y S B 3 A s
HAEAT.
3 Z R (Results)

3.1 H#HWHEL it

XS AR AT E R e R E RS
RUNE 1 Pros, 7T & B, 58 A DR A B 3R T R
Jel , G A X BOE s 5B A /DOM B4 R R H N H
BOMLKE , S50 L ERBRAR , R R Z UM LB, B A B
KA R T A, 53X 0 B 14 % it 7 & o 4 e R 43

(b) Sl /DOM Ak

1 EREREIRRBEA/DOM £ &4 SEM H (i X 5000

)
Fig. 1 SEM micrographs of the samples( x 5000 )

T FI 8 TE NS B, AR TR R AT

AR L MG /DOM & & KR L4k
SroraniE 2 B, SRR, EB A S DOM B4
J& 7K 53T B 35 5 0 45 4R 3 A B 0T e By 3427 om !
] AL 2 3441 em ', H W Mg B B, Ui B
S A DOM KA T Ae& 84, 0k 7 5 59 Bl
B4 51643 om ™' [ 35 A 2325 4R 3 Wk ok A B B
HOU5S , T LI FE AR A, X R R [E K & BWh, &
BRE)E, 5B A R B KRB KT, X2
HTFEBAMBREM DOM R EE=ETH 4.
HH,Z B A /DOM B 4 R B 7E 1402 om ™' 4k H
B— R cERsE C—H R 3 MR IE R, W E &
KT RERG N T BR BT R AL B Y.

(a) FBLA R L

(b) Sl /DOM Ak

4500 4000 3500 3000 2500 2000 1500 1000 500
Wavenumbre/cm ™!

2 FHARLIRRREG/DOM E4EFLINEE
Fig. 2 FTIR spectra of montmorillonite and montmorillonite/

DOM complex

3.2 RHMER

3.2.1 FWHE M hFRE B3 ERBA/

DOM B Ak KB AR 7 25°C,pH =7 %4

X FE A U B = R ] R R B R B S5 R R,

FF 46 By B W B R AR, 7E 5 min B 0% & BP 3K 2]

REE, RAESTIEN R EN 41.94 pg-g™', 52
50.00

40.00

—— AR+
—A— A /DOM H &1k

30.00

20.00

W FHR A(ngg )

10.00

0 1 I 1 1 ]
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HsfE] /min

3 FEWRMERNERZSEL

Fig. 3 Adsorption of phenanthrene vs. reaction time
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% % R

30 &

AR LK 1611 pg-g ™. ERAJE #9 30 min , 2
A P S B I8 B B2 DU B B B — A T R R BB, T
S i J X S Y IR A R AR O R AR E L AR PR Ak B IR
WP X EEATRER B TR &k DOM £ ¥
05 X HE 9 38 % AE A (Cox et al. ,2000) , i 5 &
BRI RS & BFE > Tl id 5 DOM Bk X 35K
RS 5 T AU A %, S BOTE W) B9 20 min A SE A9 i
W 8K R B, AT IR & 1A X 3 B W B B O
A>T G i A B R 51 R R AR N R BURL B

W R, B T KA R DOM F3ESr T3 F
Bl W B 8 38 B9 [ AR 3R AL R (F B 3R 4R,
2008 ) , Mgz it S RE 22 38 0. B & ok BE A R A B/
B REBOS AEE T O AR, 7E 60 min B EATE , B
B P, S TR AIE 52 38 R A9 T AR BE, IR BAE S
KB E 120 min g % fF- 7 i [A].

3.2.2 pHEMFRMMRE TE25CHENHT,
B% % pH 1 3.7.11 B 5 i f1/DOM & & &% 3
F4 B2 Y B2 B 1) B AR AL, SR AR TR

®1 pH EXIERMKE KM

Table 1  Effect of initial solution pH on sorption of phenanthrene over the montmorillonite/DOM complex

pH =3 pH=7 pH=11
t/min
0./ (pg-g™") Y Q./ (ng-g™") Y Q./ (ng'g™") Y
5 36.36 86.65% 35.54 86.46% 36.08 88.49%
10 36.60 87.23% 36.04 87.68% 36.08 88.48%
20 36.08 85.98% 35.98 87.53% 35.99 88.27%
30 36.50 86.98% 36.87 89.68% 35.95 88.17%
60 36.50 86.99% 35.75 86.97% 35.74 87.67%
90 36.55 97.10% 35.28 85.83% 35.35 86.69%
120 36.94 86.98% 35.57 86.53% 35.24 86.43%

mE 1 W LIE W, AR pH {HE 5 i f1/DOM
A T FE R MY B AR AL I AN B B (pH =3 B R F
B R T I ) S AR R AR T R R 1 ALY )
W B AR HRTE 85% LA b FEE- KL RE(K,,) BF
We) A B A4 R A BB RO B R FE M B K A B
¥y ,logK,, =4.57(Maagd et al. ,1998) ,V5fEE M 1.
18 mg-L™", 57K FRIVE /N, B, %% pH fE
7 Ak %oF S B I B R e AN K
3.2.3 BERWHERHEZE HHKN— K]
0.1~1.0 g ZiA/DOM B &1k, 7 25°C ,pH =7
BT %25 1 /DOM 2 A& 1R JE Y W [ & B
i E] A 2R AL, G5 R AN A 4 FTR.

250.00 195.0%
—o— W it
200.00 - —h— IR 92.0%
5
3 150.00 —89.0% %
= =
&= 100.00 - 86.0% =
=
50.00 | 83.0%
0 L L ! ! 80.0%
0 10 20 30 40 50
% b

B4 [ L3 3E 0% B A R I
Fig. 4 Effect of solid-liquid ratio on sorption of phenanthrene over

the montmorillonite/DOM complex

GER R, 23R BB fh VR BE — i B, BB R L
1A 2R B 9 LL f9 38 K, SR i £ /DOM. &2 4 1k X 3E B 1
i S 2 A L 3 0 A, A 82.29% FHZE 90.94% , {H -
)0 B B R TR U B, AN 193,35 pg g7 B E
21.37 pg-g X EBRHB THERMNM®L, 5
A7 5% o 31) 4 T G 281y G o R A 3 T DR 0 Y. 5 R
] W5 B 52 P T VR L R W A 2R, 9 BB OR TIE IR B R A
85% LA I, R 1M S B8 fl S B[ 9 HG R 20 g+ L7
3.4 BEMEZHMPE TE pH=T7 H&KMH
T, 4RI % 25°C 35°C 45C 3 MR &4 TF 525
1/DOM & & A% 3 B W% it 8 B B[R] A9 2 4k, 45 2R

WmE s s,
50.00 [
4
2000 e o o
s -y 5 = u
':ﬁ 3000 O+
< ——25C
g 20.00 H = 35C
= —A—45C
10.00 [
0 1 1 1 1 J
0 30 60 90 120 150
Fisf 6] /min
E5 REXIERMARME

Fig. 5 Effect of temperature on sorption of phenanthrene over the

montmorillonite/DOM complex
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SRR MERENT R, ZHA/DOM B4
AT 3 Y I B B 5 5 e e, IR BE 25°C B FHF
45°C Bt , S 5 W ft B AN 39. 48 pg-g ' FEE 33.02
pegeg X R ZEBA/DOM &4 X HE 5 % 2
— ARG R TR AR W B R
3.2.5 BMERE&MRMNE EH—RINEE
50 ~1000 pwg-L '"WIEE W, 78 25°C ,pH =7 [ &4
T, M- 120 min 53 B ER PR E SESR
Jiifi/DOM & & & F iR Mt &Rk R E, WK 6
BN,

40.00 -

30.00

20.00

Wt /(g L)

10.00

0 I I I I I
0 30 60 90 120 150

PHTRE (ng-L )

B 6 HRBiH/DOM £ & dxtIEn FiR WA i L&
Fig. 6  Phenanthrene sorption isotherm by the montmorillonite/

DOM complex

KRR A VLY W B R R B 7 #2 Langmuir B%
[t &8 5 #2 | Freundlich 246 75 #2 #l Henry £k P 7 2
XF LA b SE B 5 HE AT LA AT

Langmuir 5 A& TN .
1/q,=1/¢° +1/ (4°bC,) (3)
Freundlich 5 LB RN .
Ing, =1/n InC, + Ink, (4)
Henry ZR1E T2 .
K,=q./C, (5)

A, g, R 7 B IR B 500 % AR LA B TR B &5 € o IR
BP9 BE 5 ¢° b k7 Langmuir % %0, 3 eh o" 45 8143
FEMM & ;K .n 2~ Freundlich ¥ %% ; K, HIERY
SERE. MUEHRIEK 2.

F2 EWIHBHERFTE

Table 2 Three adsorption equations for phenanthrene soprtion

Langmuir 77 & Freundlich 7 #2 Henry 2% 7 &

q0 b R? K n R? Ky R?

-50 0.0035 0.977 0.1258 1.145 0.992 0.264 0.99%4

Wit Ph B 3 AR RN KM EFRLNEE
SRR, R Langmuir W% fft 698 77 L4 BT, ¢°

EHRNRE, XBRE ¢ YR R, X
UL 5 BRAEHR (2003 ) %5 BF 53 78 1 i U8 XF JE A9 IR Bt 9
REEMMUZAL, /TR THM LA S Langmuir 452
R R A IR BT 3, K, Langmuir 0% f 4518 75 72
AiEGWARA LR PIEES B A/DOM Z 54K Eiy
W f47 4 5T Henry 257 77 #2 M1 Freundlich &35 7
FEYI BB R T b 100G FE A R B AR IR AR, T R R R
¥ R* 435 0.992 1 0.994, i H 7€ Freundlich £
5 AR Rk X FER A AR R R E NS
K 1145, AR BT T 1, [ O G o R A ASE 7 0 3% B
HEBRLRERR, AR LR P S A/DOM &
A T 3E B T B 2 % 0 W B 43 BT B 8 B (SRR AP
% 1997).

BHURX A YL LR V-THT YRR
P4 R A 4 i A e S M R D, B 7K R WL TR A 2
BEHRG T BN A A LR A R (RS, 2007) ,
I EAES (2006) FFE R, Y HIBAEWRE & £, >
0.1% B}, Z 375 1278 £ 38 T i W Bt ot 72 o 43 B AR
HEBRER BMSERBES LRANKSERE
HRE. LB RSB A /DOM Z4 & F , AL
WEBRAFE 0.6% A4, 3X Ui B 7EK Mk B ¥ [ (50
~1000pg- L") P, B 7K 43 B2 £ A 2 52 i 2 /DOM
R ErSOE DA RN E R e W E Y N
F- 18]V F 77 % B
3.3 BRER

W B S 56 3K S 45 5, 57 B S AT AR R SRR, AR
BERWEZHREMER PN LB, BMATR
B HOFRAERKRGSTREG, TREHS
W SR AR R LW R, 2B 008 E, )
B WA HPLC W& JEM VR . SEI 45 R A 7
BN

32% -
28% -
24% -
S 6% —a— 377 /DOD S A fE
-
12% -
8% [AA—A—4— A * —
4% [~
0 1 | 1 1 |
0 30 60 90 120 150

s [E] /min

B7 FERRBENERNHEEL

Fig. 7 Desorption of phenanthrene vs. reaction time
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% %

30 &

SR KW FELEZ B A/DOM &4 1K F 1 f# R
RIE 8% 724, HLARY I 2 i W P-4, P sh B/, X
AT R IR B 7E B2 (A SR T A9 S Al W) 45 2R 5 T A 5%
Joi A B - G A W s B OF- A U B 08, 7 120 min FE
A K B, iR R RTE 26% i, i TESE A/
DOM & & A b B M 3. 3 Ut B 6 78 5 i 1 BURL R
TE ) R R JRR T AT B ) ) R R BR, BG BE AR B BB B, T
554 /DOM K&K+ 1 DOM Hisk H o4& 1
3 0 X A U, EL R AR E

4 4518 ( Conclusions)

D) EBA R -2 5KEEAHLE(DOM) B
BRI A/DOM & &K DL 2 1= & X Bi K
PEAL & W FE Y W5z B 22 8 A R R A i

2) i /DOM & A fAxt 35 1 % Fi & F s #U=
N, AR A ] T B 5 BE B BB AR AR DR B3 R,
SRl RSN RN ST S N A
DOM & & 14Xt FERY B 32 pH A2 4L i R ma AR /).

3) i /DOM & At 3 /Y W B i 2 Henry
LT FE M Freundlich 25 77 #2 , 3R B i W 17 4
FEEGKDEIEHBEER.

REMEEEN: R P ET(1969—), 5, # &%, L AR, =
ENERRT UMBRTRAFERERANT RN ES
BETELRENRW/ AFEHNRFEMETARIS
AEEFFR AFRERZRSAERER/BFELRES K
HORBFEEE 20060 FNEHFH FUHLAKFALS XH
HXI”,2008 £ 8 12 GREHT WEFRRCEFFRE
ZFXEB/E EEANADLERRBRXWOLKFE, #HEX
RAEM2 G, HHFEAREFE 1 #.

% 2% Uik ( References) :

Arias M, Barral M T, Mejuto. 2002. Enhancement of copper and
cadmium adsorption on kaolin by the presence of humic acids [J].
Chemosphere, 48 : 1081—1088

FRAEAR, BRIEAE, LA RF. 2003. P MIKIE X 25 55 8 (3 ) 19 % Mt
HRELT]. R IFFER 2, 22 (5) : 585—589

Chen H L, Chen Y X, Shen M W. 2003. Sorption properties of PAHs
(Phenanthrene) on sediment in West Lake [ J]. Journal of Agro-
Environment Science, 22 (5) : 585—589 (in Chinese)

Chiou C T. 1989. Theoretical considerations of the partition uptake of
nonionic organic compounds by soil organic matter [ A] // Sawhney
B L, Brown K. eds. Reactions and Movement of Organic Chemicals
in Soils [ C]. Madison, Wisconsin: Soil Science Society of America.
1—29

Cox L, Celis R, Hermosin M C, et al. 2000. Effect of organic

amendments on herbicide sorption as related to the nature of the

dissolved organic matter [ J ]. Environmental Science and
Technology, 34: 4600—4605

R#eE, FWF, FITE. 2004, + 3 h o @A LR 4 A A4 1Y
LSMRRAERE S (T]. L3R, 41 (5): 722727

Dai J Y, Qin S P, Zhou J M. 2004. Structural characteristics of
dissolved organic matter fractions extracted from soils different in land
use [J]. Acta Pedologica Sinica, 41 (5): 722—727 (in Chinese)

&=, FISLHE. 2006. £735 TR BOK 3 0 A DL 78 1 3 i 0% F
TR0I]. RA IR, 25 (4) : 964—968

Fu M Y, Zhou L X. 2006. Sorption behavior in soils of dissolved organic
matter with landfill-leach ate [ J]. Journal of Agro-Environment
Science, 25 (4): 964—968 (in Chinese)

WAL, REHE, YEgEME, 4. 2006. T4 JEIE YA K K H B 0 E
BRI LT]. P EEREERLE, 26 (2) @ 161—165

Gao Y Z, Xiong W, Ling W T, et al. 2006. The sorption of phenathrene
by heavy metal-contaminated Changchun water field black soils [ J].
China Environmental Science, 26 (2): 161—165 (in Chinese)

Greenland D J. 1971. Interactions between humic and fulvic acids and
clays [J]. Soil Sei, 11 (1): 34—41

WINE, WEF, BAIJE. 2003, AL T XL R R AR E
PUBTH e G R G S M [T]. L3824, 40 (3) : 380—
385

Guo Z H, Huang C Y, Liao B H. 2003. Effect of simulated acid rain on
release of aluminum and dissolved organic matter ( DOM ) and
mobility of heavy metals in contaminated red soils [ J]. Acta
Pedologica Sinica, 40 (3): 380—385 (in Chinese)

Karickhoff S W. 1984. Organic pollutant sorption in aquatic systems
[J]. Hydraulic Eng, 110; 707—713

Kim Y J, Osako M. 2003. Leaching characteristics of polycyclic aromatic
hydrocarbons (PAHs) from spiked sandy soil [ J]. Chemosphere,
51 (5): 387—395

FEMR, HH R 2004, HEEAOKBFEUAVREEN EEEMAES
AT R [T]. B AR, 15 (6) : 1083—1087

Li T Q, Yang X E. 2004. Soil dissolved organic matter and its effect on
chemical and biological behaviors of soil heavy metals [ J]. Chinese
Journal of Applied Ecology, 15 (6): 1083—1087 (in Chinese)

REI, &, MAR, % 2004, FELE P/ TURY b 0 M- IR
W EHERRWTITT]. LER, 41 (3): 329— 335

Liang C S, Dang Z, Liu C Q, et al. 2004. Studies on sorption-
desorption equilibrium and hysteresis of phenanthrene by soil and
sediment [ J]. Acta Pedologica Sinica, 41 (3): 329— 335 (in
Chinese )

Maagd P G, Hulscher D T, Heuvel H V. 1998. Physicochemical
properties of polycyclic aromatic hydrocarbons: Aqueous solubility,
n-octanol/water partition coefficients, and Henry’s law constants
[J]. Environmental Toxicology and Chemistry, 17 (2): 251—257

McCarthy J F, Roberson L E, Burros L W. 1989. Associations of
benzoic preen with dissolved organic matter: Prediction of dome from
structural and chemical properties of the organic mater [ J].
Chemosphere, 19: 1911—1920

Nkedi-Kizza P, Rao P S C, Hornsby A G. 1985. Influence of organic co

solvents on sorption of hydrophobic organic chemicals by soils [J].



24 W A/ DOM & & i xf 3E f 15 B 389

Environ Sci Technol, 19: 975—979

Stedmon C A, Markager S, Bro R. 2003. Tracing dissolved organic
matter in aquatic environments using a new approach to fluorescence
spectroscopy [ J]. Marine Chemistry Volume, 82 (3-4): 239—254

Weng L P, Ellen P M J F, Jeroen F, et al. 2002. Transport of humic
and fulvic acids in relation to metal mobility in a copper-contaminated
acid sandy soil [J]. Environ Sci Technol, 36 (8): 1699—1704

REWG, FRER, FLIE,%. 2007, L3 R T R 2%
WS I]. A AP, 26 (6): 539—543

WuHH, Lu YL, DulJ, et al. 2007. The effects of mineral surfaces in
red soils upon the sorption of naphthalene by humics [ J]. Acta
Petrologica et Mineralogica, 26 (6) : 539—543 (in Chinese)

REE. 2004, FHET AR SHREEEEIM]. U2 Tl iR
#h. 17—21

Wu P X. 2004. Clay Mineral Materials and Environmental Remediation
[M]. Beijing: Chemical Industry Press. 17—21 (in Chinese)

WREAE, Skl 2003. A5 HLER X 4R AE L B Yy b R AR AE A0 52
[J]. WL R ORISR , 29 (2) : 210—214

Xie X M, Wong D. 2003. Effects of organic acids on adsorption
characteristics of Cadmium on soil minerals [ J]. Journal of Zhejiang
University ( Agric. &Life Sci. ), 29 (2): 210—214 (in Chinese)

VFUIER, XI3CH, 1, 2. 2008. 7K-t 1k & b ¥ i A BLE T 3E
B S [ T]. SRR AR, 28 (5) : 976—981

Xu M Z, Liu W X, Xing B S, et al. 2008. Influence of dissolved

organic matter on the desorption kinetics of phenanthrene in a soil-

water system [ J]. Acta Scientiae Circumstantiae, 28 (5): 976—
981 (in Chinese)

VR I, XUITT8, XI4EBE. 2003, 38 by f8 A5 DL Y 35 5% 4
A1, 35k, 22 (5): 427—433

XuZ]J, Liu G S, Liu W P, et al. 2003. Environmental characteristic
and behavior of dissolved organic matter in soils [ J]. Environmental
Chemistry, 22 (5) : 427—433 (in Chinese)

TRH S, PR, W, 2001, b E ZRER UK A HLY PO R AE
Best 34y 5 [J]. WP, 56 (4): 409—416

Zhang J K, Tao S, Cao J. 2001. Spatial Variation of Fluorescence
Excitation of Water Soluble Organic Matter in Eastern China [J].
Acta Geographica Sinica, 56 (4): 409—416 (in Chinese)

JAVLAEL, R E, WA, 2003, 4 38 bk ¥ A DL Y 4540 R A
BRI R IFER M, 22 (6) : 731—735

Zhou J M, Dai J Y, Pan G X. 2003. Characterization of dissolved
organic matters in soil and its significance for environment [ J].
Journal of Agro-Environment Science, 22 (6): 731—735 (in
Chinese)

KA, 2R R, BRIESG. 1997. CTMAB-JZIE £ W K A HLA )
HRERRIHILT]. 3R5Efba:, 16 (3) . 233—237

Zhu L Z, Li Y M, Chen S G. 1997. The properties for CTMAB-
Bentonite to adsorb some organic compounds and application in
wastewater treatment [ J]. Environmental Chemistry, 16 (3):

233—237 (iin Chinese)



	02159.pdf
	02160.pdf
	02161.pdf
	02162.pdf
	02163.pdf
	02164.pdf
	02165.pdf

