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Effect of Surfactant on Sorption Behaviors of DDT on Jiaozhou Bay Sediment
CAO Xiao-yan, JING Jian-ning, YANG Gui-peng, GONG Xiao-fei

(Key Laboratory of Marine Chemistry Theory and Technology, Ministry of Education, Ocean University of China, Qingdao 266100,
China)

Abstract: A batch sorption study was carried out to investigate the sorption behaviors of DDT onto JiaoZhou Bay sediment in the
presence of an anionic surfactant sodium dodecylbenzene sulfonate( SDBS) , and a cationic surfactant, cetyltrimethylammonium bromide
(CTAB) with low concentrations. The results indicated that the sorption process followed the pseudo-second-order model and the
sorption systems could be well described by the Freundlich type. Within the investigated concentrations of CTAB and SDBS, both SDBS
and CTAB increased the sorption of DDT to sediment. The sorption rate and capacity increased with increasing SDBS and CTAB
concentrations, and CTAB showed a significant impact. Take p,p’-DDT as an example, the sorption rate constant increased from 1. 232
x10 7% g+ (pg-min) ' to4.193 x10 * g- (pg-min) "' and the Freundlich coefficient increased from 2. 866 (pg-g™') (L-pug ™)' to
7.932(pg g ') (L-wg ") """ when the SDBS concentration was 10 mg-L ™'
presence of SDBS was also studied. Within the temperature range of 283-308 K, lower temperature had a positive effect on the

. The influence of temperature on sorption of DDT in the

sorption. The thermodynamic parameters showed that the sorption was spontaneous and exothermic, and the randomness was increased
during the process. Furthermore, the presence of SDBS caused lower AG®, AH® and AS® values. This study provided theoretical
foundation for migration, transformation and fate of DDT in Jiaozhou Bay sediment.
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Table 1  Physical and chemical properties of the sediment sample
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Fig. 1

Sorption kinetic curves of p,p’-DDT and o,p’-DDT on sediment in the presence of SDBS

and CTAB with various initial concentrations
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Table 2 Adsorption kinetic parameters for the sorption of p,p’-DDT and o0,p’-DDT in the presence of SDBS with different concentrations

DDT SDBS,, th GBIy E R QP(EXI? Og(eal_) S - r
/mg-L /pgeg! /ngrg! /g (pg+min) ~'

0 0, =450.81/(1 +2.3571) 191.3 191.3 1.232 0.9529
| 0, =489.50/(1 +2.5541) 191. 4 191.6 1.333 0.983 4

p,p'-DDT =0.6519 mg-L."! 10 0, =15391/(1 +8.0331) 191. 6 191. 6 4.193 0.9857
15 0,=36911/(1+19.22¢) 191.9 192.0 10. 01 0.969 8
0 0,=129.61/(1 +2.7850) 46. 50 46.54 5. 985 0.974 1
| 0, =160.90/(1 +3.4411) 46.77 46.76 7.359 0.983 1

0,p'-DDT =0.159 2 mg-L"" 10 0, =436. 11/(1 +9. 2861) 46.97 46.96 19.77 0.9319
15 Q, =856.5t/(1 +18. 12¢) 47.19 47.26 38.33 0.961 4

#3 p,p'-DDT Flo,p'-DDT 74 [ CTAB £ #2305 24 i & i 5 S 5

Table 3 Adsorption kinetic parameters for the sorption of p,p’-DDT and o,p’-DDT in the presence of CTAB with different concentrations

DDT CTAB_, th = g3 )y A 0"(exli), Q"(Cal,)l kz Xlo,. i r
/mg-L /ng s /pgg /g (pgrmin) '
0 Q, =450.8t/(1 +2.3571) 191.3 191.3 1.232 0.9529
p.p'-DDT =0.651 9 mg-T.~! 5 0, =1349t/(1 +7.007¢) 192. 4 192.6 3. 640 0.9827
10 0, =3536t/(1+18.271) 193.3 193.5 9. 440 0.9458
0 Q,=129.3t/(1 +2.7771) 46.50 46. 56 5.964 0.9713
0,p-DDT =0, 1592 mg-L"" 5 0, =479.0t/(1 +10.07t) 47.50 47.57 21.17 0.969 4
10 Q,=1001t/(1+21.011) 47.61 47. 64 44.10 0.9922
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0 I ! L L I I
0 5 10 15 20 2 3 4 5 6
c/ug L™’ colugL™!
/2 AV KT SDBS, CTAB 7246 F p,p'-DDT Al 0,p"-DDT 755014 b (10 Hi 2% i 4 (298 K)
Fig.2  Sorption isotherms of p,p’-DDT and o,p’-DDT on sediment in the presence of SDBS and CTAB with
different initial concentrations at 298K
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Table 4  Sorption isotherm constants of p,p’-DDT and o,p’-DDT at various initial SDBS concentrations by Freundlich model

SDBS p,p'-DDT o,p’-DDT
/mg-L~! Ke/(pgos™) (Lopg™ ) n K/ (pgeg ™) (Lopg )" " 2
0 2. 866 0.6752 0.988 1 5.445 0.7155 0.9714
5 5.990 0.794 8 0.966 4 8.938 0.8196 0.9923
10 7.932 0.833 1 0.9505 13.21 0.8419 0.964 9
15 10. 03 0. 869 6 0.9548 17. 62 0.897 4 0.966 1

#5 [ CTAB HIUGK L T ,p,p’-DDT Fil 0,p’-DDT 7EUL Y L Freundlich K7 il &5 2 %

Table 5 Sorption isotherm constants of p,p’-DDT and o,p’-DDT at various initial CTAB concentrations by Freundlich models

CTAB p,p'-DDT 0,p'-DDT
/mg-L"~! Ke/(pgeg™ ') (Lopg ™)' n Ke/(pgog™" ) (Lopg™)"" n 2
0 2. 866 0.6752 0.988 1 5.445 0.7155 0.9714
15 32.49 0.903 4 0. 966 6 44. 44 0.8343 0.9396
30 43.62 0.914'5 0.960 1 107.5 0.918 1 0.986 1
50 58.41 0.918 4 0.947 8 198.0 1.057 0.9802

2.2.2 R FET S S B AR g 2 o3 A
SEIGHFSY T 281 ~308 K R, ASW 4 )i, DDT
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A5 Ak S B HH AR I A R A BB X DDT R 1k
353 W FEE 1) T e 1 6, 5t 90 3L B T R AT DDT
TEVUR ) b W B 5 2 R o T i e B
DDT 75 7K A Hh FC 95 A B 335 K20 N LR 2% 1 5
DDT [W] [ % % 45 1 3, AT A DDT A 5 W bt 4 T
FRW R 1. R R R T v A DORR A b R A LS 4y
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Fig.3  Sorption isotherms of p,p’-DDT and o,p’-DDT on sediment at various temperatures
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Table 6 Values of thermodynamic parameters for the sorption of p,p’-DDT and o,p’-DDT on sediment in

artificial seawater in the absence and presence of SDBS
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