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Effect of Surfactant on Sorption of Polar Organic Compounds in Sedi ment
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Abstract :Partition characters of phenol ,aniline and p-nitrophenol in sedi ment-anionic surfactant sodium dodecylbenzene
sulfonate( SDBS) system were researched. The results indicated that the sediment- water partition coefficients K of ani-
line and p-nitrophenol increased when the initial concentrations were set at 200 mg/ L and 1200 mg/ L for SDBS. The
positive relation was found bet ween partition enhance ment and the Kgyy of the reference organic compounds . But the K
of phenol was different from that of aniline and p-nitrophenol in SDBS system with initial concentration set for 1200 mg/
L and it was lower than that in pure water. The data showed that in sodium dodecyl sulfate( SDS) , Triton X100
(TX100) and Brij30 systems respectively, the sorption of phenol on the sediment was enhanced by surfactants below
their critical micelle concentrations( C MCs) ,but it was diminished above the surfactant C MCs .
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Table 1  The sorption isotherm equations of organic compounds in SDBS solution
SDBS / mgeL"! R K
0 Q = 1.0947 c.- 2.5467 0.9856 1.0947
200 Q =1.6501 c.+ 0.6067 0.9955 1.6501
1200 Q = 0.8615 c.- 2.4413 0.9928 0.8615
0 Q = 0.7137 c.- 0.5467 0.9943 0.7137
200 Q = 0.9274 c.- 0.2243 0.9965 0.9274
1200 Q =1.3284 c,+ 0.4097 0.9975 1.3284
0 Q = 2.8017 ¢’ 0.9961 2.8017
200 Q = 4.1667 4% 0.9563 4.1667
1200 Q = 5.6490 0% 0.9680 5.6490
1) K K,, K K,
2.3 3000mg/ L
2
(0.3~0.4.0.6 ~ 0.3 CMC (400mg/ L
08.1.1 ~1.6.2.0~2.4 CMC) SDS. SDS,200mg/L SDBS,20mg/L TX 100,6mg/ L
SDBS .TX100 Brij30 , Brij30) .
5 60
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Table 2 The sorption isotherm equations of phenol in some surfactants below and above CMC

/ mgeL~'(CMC ) R K
o ) Q = 1.0947 c .- 2.5467 0.9856 1.0947
500(0 .34) Q =1.7128 c.+ 1.3622 0.9883 1.7128
SDS 1000 (0 .69) Q = 1.4946 c.- 2.0804 0.9944 1.4946
2000(1 .37) Q = 0.8722 ¢+ 0.2780 0.9958 0.8722
3000(2 .06) Q = 0.7315 ¢+ 0.1669 0.9921 0.7315
200(0 .38) Q = 1.6501 c.+ 0.6067 0.9955 1.6501
SDES 400(0.77) Q = 1.2764 .- 2.4657 0.9886 1.2764
800 (1 .53) Q = 0.8987 c.- 1.8891 0.9968 0.8987
1200(2 .30) Q = 0.8615 c.- 2.4413 0.9928 0.8615
50 (0 .40) Q = 1.4064 c.- 1.1525 0.9974 1.4064
100(0.79) Q =1.3663 c.- 5.3590 0.9881 1.3663
TX100
200(1 .59) Q = 1.0049 c.- 3.1103 0.9872 1.0049
300(2 .38) Q =0.7913 ¢,- 1.1773 0.9781 0.7913
5(0.39) Q =1.1535 c.- 2.6644 0.9761 1.1535
B30 10(0.79) Q =1.0874 c.- 2.6540 0.9825 1.0874
Tl
! 15(1 .15) Q = 0.8857 c.- 1.5912 0.9947 0.8857
30(2.31) Q = 0.7678 c.- 0.8032 0.9975 0.7678
» foc )
0.3 CMC ;
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K = Koc foc + Koc foc (3) ( )
*foc  foc
; Koc Koc 1 CMC >
3 5
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b
[12]
9 b
b
- 2 b
B ’ * >
. 3 . Koe fod Ko foc
> foc
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Koc fOC/ Koc foc of sediment for aniline and p- nitrophenol
( 3).  SDBS , ( Kow
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f _ mge* L~ mge* L~
oc 200 0.30 200 0.49

Kow . 1200 0.86 1200 1.02




K./ K,  SDS.SDBS .TXI 00

1.56.0.501.28 1.05,
CMC( SDS .SDBS . TXI1 00

Brij30
13 mg/ L) ;

K, , SDS.SDBS.TXI00

0.33 .0.21 0.28 0.30.

1 -

45
40
35
30
25
20
15 |
10 |

—— ;. NaCl

~—sd— (.2 mol/L NaCl

0% b B /mg » g7

0 . . s
0 1000 2000 3000
SDS #f&F/mg - L

4000

NaCl SDS

Fig .3 Relationship between the concentration of

SDS containing NaCl and the sorption capacity of

phenol with the same preliminary

(1) SDBS ,
fE)C’ s

Kow

(2)
1 cMmMC

0.3 CMC 5

Brij30

1455mg/ L \522 mg/ L .126 mg/ L

K,/

Brij30

KOC

Kile Daniel E, Chiou Cary T. Water solubility enhance ments
of DDT and trichlorobenzene by some surfactants below and
above the critical micelle concentration[ J]. Environmental
Science & Technology , 1989 ,23(7) :832 ~ 838 .

David A Edwards , Richard G Luithy R Zhongbao Liu . Solubi-
lization of polycyclic aromatic hydrocarbons in micellar non-
ionic surfactant solutions [ J ]. Envrionmental Science &
Technology ,1991 ,25(4) :127 ~133.

Lizhong Zhu, Cary T Chiou. Water solubility enhance ments
of pyrene by single and mixed surfactant solutions[ J]. Jour
nal of Environmental Science ,2001 ,13(4) :491 ~ 496 .
Hsiao Liu Huang, Whet May Grace Lee . Enhanced naphtha-
lene solubility in the presence of sodium dodecyl sulfate : ef-
fect of critical micelle concentration[ J]. Che mosphere ,2001 ,
5(44) :963 ~972.

Bor Jier Shiou, Pavid A Sabatini, Jeffrey H Harwell . Prop-
erties of food gra de( edible) surfactants affecting subsurface
re mediation of chlorinated solvents[ J]. Envrionmental Sci-
ence & Technology, 1995, 29 (12) : 2929 ~ 2935 .
Paterson Iain F, Chowdhry Babur Z, Leharne Stephen A.
Predicting surfactant modified soil/ water distribution coeffi-
cients using micellar HPLC[ J]. Che mosphere , 1999 ,2(38) :
263 ~273.

Abu-zreig Majed, Rudra R P, Dickinson W T et al . Effect of
surfactants on sorption of atrazine by soil[ J]. Journal of Con-
taminant Hydrology , 1999 ,36(3 ~ 4) :249 ~ 263 .

5 5

[J]. , 2000, 21(2) :28 ~ 31 .

[J1.
Zhang Chunlong, Valsaraj Kalliat T, Constant W David et

, 2001 , 21(4) : 297 ~ 300 .

al . Areobic biodegradation kinetics of four anionic and non-
ionic surfactants at sub-and supracritical micelle concentra-
tions( CMCs)[ J]. Water Research, 1999 ,1(33) :115 ~124.
In S Kim, JongSup Park, Kyong-woong Kim. Enhanced
biodegradation of polycyclic aromatic hydrocarbons using non-
ionic surfactant in soil slurry[ J].

2001, 16 (11 ~12) :1419 ~1428.
[ M].

Applied Geoche mistry ,

B

,1996.9.





