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The K inetics of Hydrophobic Pollutants Solubilization into Surfactant
Solution

Dong Liang, Dai Shugui (College of Environmental Science and Engineering, Nankai University, T ianjin
300071, China)

Abstract: The kinetics of hexachloroethane dissolution into surfactant solution was studied and a mathem atical
m odel describing the mass transfer process was developed. The model indicated that dissolution rate is directly
proportional to observed solubility and observed m ass coefficient of hexachloroethane in surfactant solution. It
was found that surfactant decreases the observed mass transfer coefficient relative to water alone, however, the
influence of surfactant on hexachloroethm ane solubilization results in an overall increase in hexachloroethane
dissolution rate.

Keywords: surfactant, solubilization, mass transfer coefficient, hydrophobic pollutants.

20 , (Pump and s , s
T reat) ; Tween20(
(=21 (Surfactant- ), ,
Enhanced Remediation Technology) , op(
(Solubilization) ), s ,
(M obilization), [8] ; s s
(31
[4~ 7] 11
5 AQUAPURI-M illiQ s
18M Q°* cm; THA-S ;
> LXY64-01
* s 1 29837170( Project
> . Supported by the Natinal Natural Science Foundation of
China, num bered: 29837170)
1 : (1973~ ), , ,

1.1 :1999-02-10



28 21
1.2 CMC 300mg/L,Tween20 CMC 100mg/
(1) 50m 1 L. 1,2 2 ,
0.5g , cMC
, 80~ 100 , , ,
, , cy= 0.0173x- 2.29, = 0.998; y=
125m 1 , 50m1 0.012x+ 6.43, "= 0.985.
, 24h(151/m in), 25+ ol
1C . 20m in(4000t/m in), 0.50m1 % 1|
&
, 10m1, 5.00m]1l s =
¥ 10t
9 &
8 g
: M 600D R
6
(YougLin s ), ECD (
4 1 1
’ ), HP-5 (0.32mm x 0 500 1000
30m ), :200C, 1 140C, FLAFoptI K E /mg- 171
275C , :1m 1/m in, 130,
- 20m 1/m in, . 7m 1/m in, ! o
lul
(2) 0.1g 25
b 2 b T-:] 20
200kg/em®  2min, 1.313cm, Es
¥
0.080cm , / ) % 10
=
125m1 50m 1 "o
, 1
25t 1C, (15t/m in), 0 500 1000 1500
Tween20HIRE /ng. L™’
2
2 Tween20
2.1 Tween20
op 2.2
, (1) ,
, (Critical M icelle (2)
Concentration, CMC) ,
(3) /
/ b
cMC (4)

op



, (
T 6
), 3
=]
~ 4 r
’ % ——0=3. O4cm’
® —o—0=6. 08cm?
2 —a—0=9. 12cw’
E . 0 [ 1 1 1 1
- - obs =
TS 4T kovs ® &® (¢ c) (1) 0 500 1000 1500 2000 2500
B8] /min
, T (mg/min); koss:
(em/m in); o 4
C (emdic:
( )
o/cm 2 kovs/cm*m in™ !
(m g/L); c:
3.04 c= 5.8(1- e 00029 0.954
( ) (mg/L).
6.08 = 5.81(1- e 00057t 0.938
’ . i . 9.12 c= 5.91(1- ¢ 00085 0.933
c= ¢ *(1- e fm'h (2)
3
2.3
o= 3.04cm?, 3
’ 6.
ko‘)s 2
) 20 | —— LE
4 1 I y=16. 5[1-exp (0. 00181¢)]
‘25t
kths ED
~
kn‘)s @10 §
&
25 5T
——4lijKH .
-~ 20 r  —0—Tween20/1000mg- L1 0 & : : '
0 500 1000 1500
FY i8] /min
5 Tween20/800mg* L~
0 500 1000 1500
Bﬂ‘l‘éﬂ/ml’n s



30 21
7
25
—— A
20 === y=20. 3[1-exp(-0.001231)]
I._] -4 2 7*; 9
g i5 = 5 ko 1200m g/L
g 10 ) kobs 42 5% .
&
5
0 . . . . ()
500 1000 1500 2000 2500
BfiEt/min K
Cn M/ Va
K,= "= 1/ Vi (3)
6 Tween20/1200mg* L~ ! Ca na/vu
5 Cm 5 Cal
2 Tween20 > Fim
Kobs T > Vs
Tween20 Kobs N Va
/mg*L" /cm*m in” (2) SAA CMC
0 c= 5.8(1- ¢ 0-002908y 0.954 2.1
50 = 5.62(1- ¢ 000264ty 0.868 CMC ,
80 €= 6.45(1- ¢ 000275 0.905
100 c= 6.97(1- ¢ 0-00230% 0.757
180 = 8.30(1- e 0-00225 0.740 . .
‘ (- e ) (Molar Solubilization Ratio, M SR)
240 c=10.4(1- ¢ 0002200y 0.724
500 c=11.9(1- ¢ 0-00208) 0.684 X X
C - Ca
800 =16.5(1- e 00081 0.595 MSR= ——— < 4
e=16:5(1- & 2T SR= e~ CMC 4
1000 c=18.8(1- ¢ 0-00178t) 0.586 .
, Ca: 5
1200 c= 20.3(1- g 0-00123 0. 405
Csurf-
¢ = MSR* (cun- CMC) + c. (5)
1.1 ,
kobs = D/6 (6)
%0.9
A My * Dn + n.° D,
\xé D = n (7
.&_:,0.7 nm nﬂ
= ,D )
‘ 0.5 5 Dm:
0.3 . . > Da
500 1000 1500
# IS F Tveen20 W /mg-L ' (3) (7 6) ,
Vu Km. Vm
0)S= ZI. + m' 8
; L SO A S ALY
k kay kny Ky Va, Vi
kot D./S  kn: Dn/0



(2) ,
3
Vo= &* (Cur- CMC) (9)
o (1)
R CMC
(9) (8)
b Rt Vet ket Kat ot (Cus- CMC) (2)
o Km ** (CSUrf' CMC) + Va c= C' -(1_ e' kobs"’“)
(10)
2
, Kn*a
(3)
9
Vit cnVa (11) ,
C =
Vot Va
b
R Va
Va 5
Vit cnVa
c= 12
9 (12)
’ 1 James M K. Investigation and remediation of VOCs in
K,* o= Va(C - C“) (13) soil and groundwater. Environ. Sci Technol., 1990, 24
L] -
Ca® (Cure- CMC) (2):172~ 173
»C= C ,Ca= Ca, > 2  Douglas M M, John A C. Groundwater contam ination:
K o q= V.* MSR (14) Pump and treat remediation. Environ. Sci Technol. ,
" Ca 1989, 23(6): 630~ 635
3 Jacqueline A M, M ichael C K. Restoring Contam inated
M SR Groundwater: An Achievable Goal. Environ. Sci Tech-
kot ke o (csurt- CMC) nol., 1994, 28(8): 362~ 368
kobs = .
M SR 4 , ,
. - +
o, | (Cun- CMC) + 1 : ,1996,75: 1~ 3
(15) 5 KurtDP, Andrew M A, LindaM A etal Solubilization
of Dodecane, Tetrachloroethylene, and 1, 2-Dichlooben-
’ zene in M icellar Solutions of Ethoxylated Nonionic Sur-
Ca 4 : factants. Environ. Sci Technol., 1997, 31(5): 1382~
MSR MSR 1389
. *(Csur- CMC)+ 1= ~ *(csur- CMC)
Ca Ca 6 David A E, Richard G L, Zhongbao L. Solubilization of
(16) Polycyclic Aromatic Hydrocarbons in M icellar Nonionic
o c Surfactant Solutions, Environ. Sci Technol., 1991, 25
K= — +k (17)
bs —
7 MSR* (cun- CMC) " (1),127~ 133
cott s arence . ect o icellar Solubiliza-
17 s 7 S I B, CI A M. Eff f Micellar Solubili
CcCMC tion on Biodegradation Rates of Hydrocarbons. Environ.
CMC Sci. Technol., 1993, 27(1):104~ 110
9

1986.133~ 141





