24 6 Vol.24 No. 6

2003 11 ENVIRONMENTAL SCIENCE Nov. ,2003
t e t e 2 2(1. , 100084 , E mail :
yang00 @mails. tsnghua. edu. cn ;2. , 100084)
3 (Tween80 Tween20  Triton X-100) , 4 (naphtha
lene)  (phenanthrene)  (fluorene) (pyrene) . ,
, (cmMQ)
. (WSR) , 3 Triton X-100 >
Tween80 > Tween20 , HLB . , - ( Kow)
- ( Km)
:X132 A :0250-3301(2003) 06-04-0079

Characterization of Polycyclic Aromatic Hydrocarbons Dissolved in Non-

ionic Surfactants

Yang Jiangang® Liu Xiang' , Yu Gang' Long Tao' ,She Peng® ,Liu Zheng? (1. Dept. of Environmenta Sci-
encesand Engineering, Tsnghua Univerdty, Beijing 100084 ,China Email : yang00 @mails. tanghua. edu. cn; 2.
Dept. of Chemica Engineering, Tsnghua Univerdty , Bejing 100084, China)

Abgtract :Usng three typica nonionic surfactants ( Tween80, Tween20 and Triton X-100) , the solubilization of four
kinds of polycyclic aromatic hydrocarbons (PAHS) e.g. ngphthaene phenanthrene fluorene and pyrene, were charac-
terized. It wasfound that not only nonionic surfactants could enhance the olubilization of PAHs greatly in the range of
ooncentration above critica micdlar concentration (CMC) , but a0 the slubility had the linear relationship with the
concentration of nonionic surfactants. The effect of lubilization enhancement at three surfactants was Triton X-100 >
Tween80 > Tween20. In the three nonionic surfactants solution the micelle-agqueous phase partitioning coefficient ( Kp)
had very good linear proportiona to the octanol-water partitioning coefficient ( Koy) for the four tesed PAHSs.
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Table 1 Propertiesof polycyclic aromatic hydrocarbons

PAHs log Kow I %
mg-L -1
(ngphthaene) CioHs 128.2 3.37 31.0
(phenenthrene) CiuHio 178.2 4.57 1.3 98
(fluorene) CisHio 166.2 4.18 1.9 98
(pyrene) CieHio 202.3 5.18  0.13 97
2
Table 2 Propertiesof nonionic surfactants
[9 11]
HLBI® 11]CMC
/mg-l -t
Tween80  C;gSsEx” 1308  15.0 13 15
Tween20 C1oSs E201) 1226 16.7 60
Triton X-100 C£P Eg 52) 624 13.5 144

1) Ss—orhitan ring; 2) ® —phenolic ring

1.2
10mL
(100mg-L "', 250mg-L "',
500mg- L %, 1000mg- L ~*,2000mg- L ')

, 30 2h,
, (30 =

1) 12h.

1. 5mL ,10000r/ min

20min,
ImL, 1mL 10mL
30s,
, 5s
30s, ,10000r/ min
10min,HPLC PAHs
) PAHs
80.29% 105.51 %,
7.75%, .

HPLC L CG10AD HPLC,
Aichrom ODS(% m, 4. 6mm X 250mm) ,
40 (85 15) ,

1.0mL-min"*, (LG10AV) ,
254nm.
2
2.1 Tween80
Tween20  Triton X-100
(cmo) PAHs
; CMC
PAHs
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2.2 -
PAHs
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WSR = ———me (1)
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Fg.1 The olubility of ngphthdene phenanthrene fluorene and pyren in three typica nonionic
surfactants , Tween80, Tween20 and Triton X-100
3 WSR 1 3 , 3
Km logK
m 1098w PAHSs
Table3 The WSR Kpandlog Kof naphthaene, phenanthrene,
fluorene and pyrene in nonionic surfactant olutions ! 3 HLB
PAHs WSR  Kgm logKpn 10g Kow WSR ,
0.032 0.958 0.018 3.370 HLB WSR 3
0.012 0.015 1.812 4.570 PA Hs Triton X-100 >
Tweeng0 0.011 0.020 1.705  4.180 T 80> T - )
0.008 0.001 2.971 5.180 ween weenzy.
0.026 0.786 0.105 3.370 2.3 Kn Kow
Tween20 0.008 0.010 1.986 4.570
ween 0.005 0.009 2.024  4.180 ’
0.005 0.001 3.172 5.180 4  PAHs }
0.032 0.961 0.017 3.370 Km  PAHSs - Kow
iton %100 0.016 0.020 1.689 4.570 3
rton 0.012 0.023 1.644  4.180
0.009 0.001 2.941  5.180 3
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