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Adsorption Kinetics of Cy,-2-E4-C1,:2Br at the Water-Air Interface
Studied by Maximum Bubble Pressure Technique

JANG, Rong ZHAOQO, Jian-Xi* YOU, Yi
(Department of Chemistry, Fuzhou University, Fuzhou 350002)

Abstract Adsorption kinetics of Gemini surfactant Cy-2-Ex-C122Br (x=1, 2, 3) at the water-air interface
was studied by maximum bubble pressure technique. The kinetics effect of adsorption was enhanced when
the bulk concentration or the temperature was increased because the surfactant molecules moved faster from
the bulk to the surface. Since the molecules with short spacer chains were easy to pre-aggregate as compared
with those with long spacers, the concentration of mono molecules of the latter in the bulk was higher than
that of the former, which promoted the diffusion of the former molecules to the surface in the short time and
decreased the y; more quickly. However, in the long time as the surface was nearly completely covered, the
ym Of surfactant with long spacer was high because this kind of molecules occupied large surface areas re-
sulting in less endmost methyls of them protruding into the air. Compared with the conventional surfactant
C,TABr which had the same kind of head group and the same length of hydrophobic chain as
C1>-2-E-C1,#2Br, the latter seemed more favorable to adsorb at the surface than the former.
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Figure 1 Plots of yy~logt for Ci,-2-E;-C;*2Br agueous solu-
tions at different concentrationsand 25 C
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Table 1 Characteristic parameters of y, ~logt plots for
C1,-2-E;-C1*2Br agueous solutions at different concentrations
and25 C

d . ¥l
1 1 ti/S tm/S Ry
(mmolsL -) (mNem -)
0.3 0816 1279 5141 0255 642 8.04
0.5 1166 0470 4765 0.152 145 26.36
0.7 1463 0.212 4398 0.086 0.520 66.01
0.9 2040 0.079 4122 0.041 0.150 194.62
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Figure 2 Plots of y~log t for C,,TABr aqueous solutions in
different concentrationsat 25 C
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Figure 3 Plots of y~log t of Ci,-2-E-C122Br (x=1, 2, 3)
agueous solutions at c=0.5 mmolsL *and 25 °C
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Table2 Characteristic parameters of yllog t plots of Cyo-2-E,-
C*2Br (x=1, 2, 3) and C1»-5-C1*2Br (s=2, 4) agqueous solu-
tionsat c=0.5mmolsL *and 25 C

Wo/(MNem ™) ti/s tWs  Rue
x=1 116 0.468 47.65 0.150 145 26.58
x=2 140 0321 49.96 0.125 0826 34.27
x=3 129 0.258 51.21 0.093 0.716 40.26
s=2 130 0.870 39.61 0313 241 18.60
s=4 117 0.465 48.45 0.151 143 25.30
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Figure4 Comparison between the y~log t curves of C,,-2-E;-
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Figure5 Effect of temperature on the y;~log t curves of Cy,-2-
E1-Cy*2Br at c=0.5 mmolsL *
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Table 3 Effect of temperature on the characteristic parameters
of yy~log t plots of C,,-2-E;-C12*2Br agueous solutions at c=0.5
mmolsL ?
TC n t/s  y(mNem D)  t/s  twS Ry
15 139 0.695 47.04 0269 179 180
25 116 0.468 47.65 0.150 146 26.0
35 111 0224 48.99 0.068 0.734 513
45 0976 0.168 50.69 0.044 0.647 635
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