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Characteristics and Effect Factors for the Sorption and Desorption of p,p’-DDT on Sediment of the Yellow Riv—

er in Lanzhou
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(College of Resource and Environment , Lanzhou University , Key Laboratory of Western China’s Environmental Systems of Ministry of Edu—
cation, Lanzhou University, Lanzhou 730000, China )

Abstract: To study the characteristics of sorption and desorption is significantly for the environmental behavior and fate of hydrophobic or—
ganic contaminants. In this paper, the batch isotherm experiments were performed to study the characteristics and effect factors for the sorp—
tion and desorption of p,p’~DDT on sediment of the Yellow River in Lanzhou. The effect of environmental factors on the sorption of p,p’~DDT
such as water temperature, pH value, particle sizes in sediments were investigated, respectively. Experimental results demonstrated that the
sorption of p,p’~DDT in the sediments of the Yellow River in Lanzhou could be completely balanced in 24 h. The sorption isotherm was non—
linear and fitted with the form of the Freundlich equation at experimental condition, which suggested that both adsorption and partition oc—
curred in the sorption process of p,p’~DDT at the same time. The desorption process of p,p’~DDT had an obvious hysteresis, and it was diffi—
cult for desorption than sorption. Furthermore, the affected degrees of different environmental factors were different for the sorption. The result
of orthogonal experiment indicated that the sorption amount of p,p’~DDT was influenced by the initial concentrations of sorbate and sorbent
obviously, sorption amount of p,p’~DDT exhibited an increased trend with the initial concentration of sorbate and decreased trend with the
concentration of sorbent, but no other significantly affected factors were obvious including such as water temperature, pH value, content of
organic matter, ionic strength.
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Figure 1 Sorption rate curve for p,p’~DDT on sediment
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Figure 2 Sorption and desorption isotherm of p, p’~DDT on

sediment(20 °C,30 C)
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Table 1 The character of sorption isotherm of p,p’-DDT

G Henry Freundlich Langmuir
r kg /mL-g™ r ks /mL-g™ n r ko /mLepg™  gn/pgeg?
g fiF 20 0.976 7 5.389 4 0.992 8 1.926 2 1.398 4 0.985 1 0.1527 9.398 5
30 0.995 4 41345 0.999 1 3.1203 1.084 2 0.999 3 0.052 9 53.763 4
R 20 0.959 8 9.6319 0.989 1 52143 1.365 9 0.994 7 03351 83195
30 0.997 6 8.388 7 0.996 2 6.416 5 1.199 2 0.980 2 037517 10.638 3
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LIRS (] 2), oS R 3Bl 2 B B R T
Bk AR A 23 C AR, U AR AR S I o 38 AT LA
SR PR J5 A4 B R IR o — e O 0 i U5 M, B AT
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Table 2 Hysteresis index of desorption of p,p’~DDT in sediment

at different concentrations

WP/ wg L 1 2 3
20 C 8.477 2 1.660 0 1.249 9
30 C 1.591 9 1.254 0 1.169 6

W B 00 A 2544 , {8 2 e LA g IO B3 A Hhe,

2.5 EAYEZE p,p’-DDT ZEITRY_E K AN
TR AR R R, &R R & AT Ay
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SERIEAT A HTRTA, T AP 04 2 ma AR AR VR R W A

TV > R o ke R > 5 B 5 B >pH (B> R S IR

=3 AW p,p'-DDT BMMEZR KB A RRER
Table 3 Plan and results orthogonal experiment of sorption for
p,p'-DDT on sediment

WA I MR S5 T

s B S B e pn
4 bm 1 -1
ng-L g'L” mg-L

R g
%R pgeg?

1 20 10 <43 1 100 A 64829
2 20 20 43~63 5 250 b B 34264
3 20 50 >63 10 500 c C 48632
4 30 10 <43 5 250 c C 17674
5 30 20 43~63 10 500 a A 17524
6 30 50 >63 1 100 b B 389929
7 40 10 43~63 1 500 b C 65044
8 40 20 >63 5 100 c A 38319
9 40 50 <43 10 250 a B 43207
10 20 10 >63 10 250 b A 09639
11 20 20 <43 1 500 c B 155508
12 20 50 43~63 5 100 a C 92658
13 30 10 43~63 10 100 c B 09013
14 30 20 >63 1 250 a C 171734
15 30 50 <43 5 500 b A 86846
16 40 10 >63 5 500 a B 18245
17 40 20 <43 10 100 b C 18702
18 40 50 43~63 1 250 c A 452286

HE 1 6759 3.074 6446 21.655 10.224 6.803 11.157
W2 11.545 7268 11.18 4.8 12.147 10.074 10.836
Y9{H 3 10.597 18.559 11.275 2445 653 12.024 6.907
W 4786 15485 4.829 1921 5.617 5221 425

7 a—7EW M BRIV SR N 10 mL A& K 47K A (0.01 mol - L)
b—7E FFE R W R N 10 mL 2585 F7K ; e~ ZEMR MR B vk BB im A 10
mL #:# (0.01 mol-L™); A- XA LT ; B- AR TTRIARE ; C-hn 109%)5
FEPRAE
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Table 4 Variance analysis of p,p’-DDT

EWER  wEYHM ARE  FI FIRFME BEHE

B 77.08 2 1.068  6.94 X
W RYR B Ipg L7 769.764 2 1067  6.94 H
B /um 91.47 2 1268  6.94 x
W IR /gL 1317.364 2 18261  6.94 B
R/ mg- L 97.782 2 1355 694 I
pH & 83.507 2 1.158 694 ¥
gz 67.201 2 0932 694 I
wRE 144.28 4
3 #ig
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