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Table 1 Basic physical and chemical properties of the soil in the study

Rt SNt KA R - A B X CEC
Soil type Sampling site P Organic matter/(g-kg™") Total phosphorus/(mg-kg™) /(cmol-kg™")
e TEH
8.85 8.91 315.76 5.85
Purple soil Kai County
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fir e MEBRFRICDMPARIE S AL A, ¥ DMPE
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IEE S
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= 18.5 em )T L BEEENE N, KL A3 1 1
B2, AT W G AT K 800 mL,
BT KRS . 7EH KR I 25 oS DA Wk HE T
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Fig. 1 Migration and release characteristics of DMP in soil (a), pore water (b), and overlying water (c¢) during dry-wet alternations
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W RAE B 1 R, R RIS AR OG ., E
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L TE VIR - LKA R RE i 2 20 R34
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GIRZ NGV S N S ¥ A G 3| A
HHE AP s, e B B2k sh 1ok B AL
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ARBFFEEE RUESE TR A& B, h2.17
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Table 2 Kinetic equation and parameters of DMP in pore water and overlying water

Jia] Bk Ak
ERE L Pore water Overlying water
Kinetic equation
A B k 0, R’ A B k 0, R
fE— 230 12 T e
Quasi-first-order kinetic equation - - 0.223 168.570  0.532 - - 0.105 8.229 0.762
0~ 0. [ l1-exp(-k,1) ]
i $ DAY i
Quasi-second-order kinetic equation - - -0.016 156.250 0.972 - - 0.070 7.407 0.814

10, =1/( k0. +1/ O,
XU BT e
Double constant equation 0.461 1.794 -
InQ=A+B*Int
Elovich /7 2
Elovich equation 7.475 58.027 -
O=A+B *Int
k7
Parabolic equation 7.598 39.106 -

O0=A+B "

- 0.584 0.724 -0.072 - - 0.742
- 0.634 2.732  -0.867 - - 0.801
- 0.524 1.973  -1.250 - - 0.761

TE: AL BT, ko kO3B HE—9 ., HE 23 J) 2

W B E R, I (d)

O Nt Il M (pgg™) . ON

SEAI R (wg-g™) Note: A and B stands for constant, and k, and k, for constant of the quasi-first-order and quasi-second-order

kinetic adsorption rate, respectively, ¢ for time (d), Q, for adsorption amount (pg-g™') at time ¢, and Q, for equilibrium adsorption

amount (pug-g™)
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LA

Nk — R B I DMPAE = A E) T H @
JRA, X BEAK . EIBRK . LIEPDMPE & iE T
KMo BRWMBIF R, EH KK,
(] B 7K R 75 7K DM P B A7 7F I 35 16 AH R 1Y 56 &R
(P<0.05) . DMPYE [b] B 7K - b 7 7K 3 -7 AR 4% o
BF, AR RN, SR, MR E2ok AW

HRMREE 22, BERIBUK P DMPYREERS N, Bk I
K DMP () QAR R [R]AE 0, s 158 Bt B B 1]
Bk 2 L KDMPRY FZoRIE, RAFRZ L
DMPL AT DL B4 Bk ) BBk, (S R,
FIRERY SRR R TR - S BT, /K ST [ - A%
T Bl SRR, DMP M Bz 0] b K E R
AR, T 398 5 ] Btk H DMPYR BE St 55 (1 17
ARG, W 3% 5[] Btk T DMPY FE 22 [8] 78 1 [] 2
AR, FAEMIEBAR RS, iR Fp i,
i 7 1 DMPJZ [H] B K HDMP R

T3 ZHHEREDMPRERHEXME S

Table 3 Correlation analysis of DMP concentration between three-phase systems

85— Uitk 5 ik
First flooding Second flooding
ati-FIN I Bk e ati-VIN [E] Bk e
Overlying water Pore water Soil Overlying water Pore water Soil
bk
1.000 / / 1.000 / /
Overlying water
] Bk
0.939%* 1.000 / 0.274 1.000 /
Pore water
13
Soil 0.013 -0.107 1.000 0.050 -0.270 1.000
oi

e MK P<0.05, **4#) B /K- A P<0.01 Note: * denotes significance at P<0.05, and ** extreme significance at

P<0.01

i 1 BT R DM PAE | 7 7K - 1] B 7K - 4 18 = A 1)
MR B S A B G R, 318 T DMPTE =4
B FRIR AL RE (K2) o ATLLVEH, 58
—RWEIKHTO ~2 d, TEHEHDMPE I L,
7 8] B2 7K A1 F 7 K B B D MP e BE AR N 88,
W 409 18] + 38 W I DMP IR, iRl BR K . b A
KMEDMP I ;. 455 — IR FEK#HEITRI2 ~ 4 d,
TP DMP & E N, [ — B[] B ] B K A
KT DMP A AN A AR B AL, R
199 15) = M€ Bl A DMP I, T [E] B A AT 7 K )
B DMPR s 7E5 — MK 4~8d, +
HEDMPIIE, [HBRK A LA K JEDMP R ;
5K AKES ~20 d, [EIBE/KA B KEDMP
B, HEEDMPRYIL . DMPTE I - /K P A [1H]
FEAEIR G 4y Be . AN 2 5 ) 0 38 3% Bk, (H Bl
AWK B TE] Y RE K, PR35 R R R s N, R

qz‘/fﬁj‘o
2.3 HIESDMPHIBESEXMDMPAEL-KFRMEIT
BRI ENEm

HE3ATW, M- EPYEDMPE &0,
40, 100 mg-kg 'Af, LK., EBIAK., tHE
o R B AR AR B AR B ) (H R ) R
DMP & & 4200 mg-keg ', &K . FHBEK.
+ 4 e B AR AL OB T 5 AT = 4R TR B 4
fE: HJ5, TEWEAK4~16d. H—WET2~8d
TP DMPH B T 5 H A = B AR A T
B o, FERWREAKEY (4~20 d) ([
K DMP Y FE ¥ i 35 A = 21O W) 9 A2 AL
P, BIAEM R K4 ~ 16 dFFE, 16 ~20 df%
fiX, H WKW AKL R G RE M 5K
KA, K16 d AL R RBEREIL.S]
pegmL™, FHAM =414 do X 4 5 b
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v

K2 H— (a) . = (b) YH/KMIRIA ] I 1] B = A 2 WL/ 5

Fig. 2 Relationship between source and sink relative to phase and sampling time during the first (a) and second (b) flooding periods
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HoAb = AR A s, B —RiEKS~ 16
d LK DMPYE B B B FRpek TR, i =41
RN, FEwA . BTl EdmE,
DMPYTE = AHHDMP I 43 B il sh B K . Z e A s
BT X R AL, AT AR B R Y + Y DM P
200 meg-kg ', WEEORK, R T HAE
Bt 7K A 1 B K i I RO A B FLAE A P 4y

Wie L HET S0 T e = AP T R AR
3 %45

TR IEPDMPEE A+ S5 EK. L
BEK Z 0] AR AR E AR 2 HL A, K0 ]
DMPYE+ 38 | [ UK BB K Z A7 7E OB 43 B 2E
S0 TES—UHKWI, [RIBZK A - K DMPk B
FAAE 3 IE A DGR DGR, Tl 3 5 R B /K T DMPik
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Migration and Release of Dimethyl Phthalate in Purple Soil under Dry-Wet
Alternation

YI Ping"® ZENG Wei"® LUO Meng"> FANG Dandan"> WANG Qiang"*'
(1 College of Resources and Enviorment Sciences, Southwest University, Chongqing 400716, China )
(2 Chongqing Key Laboratory of Agricultural Resources and Environment Research, Chongqing 400716, China )

(3 Chongqing Shengya Environmental Protection Consulting Co., Ltd., Chongging 404100, China )

Abstract [ Objective ] This paper is to characterize dimethyl phthalate (DMP) migration and release
between overlying water, pore water and soil in the water level fluctuating zone of the Three-Gorges
Reservoir during the wetting-drying alternation period. [ Method ] For the study a flooding experimental
device was designed to carry out cyclical wet-dry alternation test using the “flooding-drying” model.

[ Result ] DMP content was found decreasing significantly in the soil during the first days (0 ~2 d) of the
two flooding periods, but increasing from the third day on, and fluctuating slightly in the pore water and
overlying water; it displayed a rising trend to a varying extent in the soil on the first days (0 ~ 1 d) of the
two drying periods, and a declining one varying in degree on the following two days (2 ~4 d), and then
leveled off during the late period (8 ~ 20 d). Soils with initial DMP content varying in the range of 10 ~ 100
mg-kg™', when flooded, showed a similar trend in DMP migration and release between the three phases.
However, DMP content in the overlying water showed a different trend from the other three groups, and the
DMP distribution fluctuated greatly in the three phases, when soil initial DMP content was 200 mg-kg™'.

[ Conclusion ] The quasi-second-order kinetic equation can be used to well describe migration of DMP in
pore water and overlying water into the soil. Correlation analysis shows a significant positive correlation
(P<0.05) exists between pore water and overlying water in DMP concentration, but a mildly negative one
between soil and pore water.

Key words Dimethyl phthalate; Alternating wet and dry; Migration and release; Three-Gorges

Reservoir area
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