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Abstract : Using three typical nonionic surfactants ( Tween80, Tween20 and Triton X100) , the solubilization of four
kinds of polycyclic aromatic hydrocarbons ( PAHs) e.g. naphthalene .phenanthrene fluorene and pyrene, were charac-
terized . It was found that not only nonionic surfactants could enhance the solubilization of PAHs greatly in the range of
concentration above critical micellar concentration ( CMC) , but also the solubility had the linear relationship with the
concentration of nonionic surfactants. The effect of solubilization enhance ment at three surfactants was Triton X100 >
Tween80 > Tween20 . In the three nonionic surfactants solution the micelle-aqueous phase partitioning coefficient ( K,,)
had very good linear proportional to the octanol- water partitioning coefficient ( K,,) for the four tested PAHs .
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Table 1 Properties of polycyclic aromatic hydrocarbons

/

PAHs log Koy !/ %

mge L'

( naphthalene) CoHg 128.2 3.37 31.0

(phenenthrene) Cj4H;, 178 .2 4.57 1.3 98
(fluorene) Ci3Hyp 166.2 4.18 1.9 98
( pyrene) Ci¢Hyy 202.3 5.18 0.13 97

2

Table 2 Properties of nonionic surfactants

CMC[‘)*II]
HLB[Q—-II]
/ mge L~ !
Tween80 CsSeEy” 1308 15.0 13~15
Tween20 C,S6Ey”) 1226 16 .7 60
Triton X100 Cg®Ey 5» 624 13.5 144

1) S¢ —sorbitan ring ; 2) ®——phenolic ring

1.2
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1.5mL,10000r/ min 20 min ,
ImL, 1mL 10mL
30s,
R 5s
30s, ,10000r/ min
10 min, HPLC PAHs
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80.29 % ~105.51 %,
7.75 %,

HPLC : LCG10AD HPLC,
Aichrom ODS(5um, 4.6mm X 250 m m) s
40 C, : (85:15),

1.0mLe min™ ", (LG10AV) ,
254nm.
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Fig.1 ~ The solubility of naphthalene .phenanthrene fluorene and pyren in three typical nonionic
surfactants , Tween80 , Tween20 and Triton X100
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Table 3 The WSR.K, and log K,, of naphthalene , phenanthrene ,
fluorene and pyrene in nonionic surfactant solutions > 3 HLB
PAHs WSR K, log K, log K, WSR s
0.032 0.958 0.018 3.370 HLB WSR 3
0.012 0.015 1.812 4.570 P AHs Triton X100 >
Tween80
0.011 0.020 1.705 4.180 80> T 20 ’
0.008 0.001 2.971 5.180 Tween ween. :
0.026 0.786 0.105 3.370 2.3 K, Koy
0.008 0.010 1.986 4.570
Tween20 >
0.005 0.009 2.024 4.180
0.005 0.001 3.172 5.180 4 P AHs -
0.032 0.961 0.017 3.370 K, P AHs - Koy
0.016 0.020 1.689 4.570
Triton X100 3
0.012 0.023 1.644 4.180
0.009 0.001 2.941 5.180 3
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