IEBRFRFGEBEFMARCE 28 B508 2001 327-332

AFL /7T UNNT I REESKRICHT S
TS PR DO WK - it 25 i

BA K- RA-E

(20014 9A 28 H2 1)

Adsorption and Desorption Kinetics of Surfactants to and from Styrene / Acrylamide Copolymer

Shiori Mivamoto, Itsuki Kuwai

The desorption rate of surfactants ions from styrene / acrylamide copolymer latex par-
ticles was investigated by applying the electric stopped-flow method at the concentration
below the critical micell concentration. The surfactants used were sodium decyl, sodium
dodecyl, sodium tetradecyl and sodium hexadecyl sulfates. The desorption rate constants
were obtained by applying the first-order reaction scheme. The adsorption rate constants
of those ions to the particles were estimated from the experimental desorption rate con-
stants and adsorption equilibrium constants assuming the second-order kinetics. The de-
sorption rate constants were determined to be 4—7sec™! and the adsorption rate constants
to be 3 X 10" — 2 X 10° mol "' dm?® sec ™ %; the former decreased and the latter increased
with increasing number of carbon atoms in alkyl chain of the surfactants.

Key Words: Styrene / Acrylamide Copolymer, Sodium Alkyl Sulfates, Adsorption, Desorp-
tion, Electric Conductivity Stopped-flow Method
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Fig. 5 Adsorption isotherms of sodium alkyl sulfates at 25°C.
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Fig. 6 Change in specific electric conductivity (1) with
time by desorption of dodecyl suifate ions from
particles.
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Fig. 7 Langmuir plots of sodium akyl sulfates at 25°C.

Table 1 The equibrium and kinetic data for sodium akyl sulfates to and from styrene / acrylamide copolymer latex particles

K Fs K(l Kﬂ
Surfactants
mol~'dm? mo! cm™ s7! mol~'dms™!
SDeS 431 x 10* 7.17 X 10712 7.34 3.16 X 10"
SDS 7.18 X 10° 7.10 X 1072 6.25 449 X 10*
STS 1.58 X 10* 771 X 10-" 5.58 8.82 X 10
SHS 3.59 X 10¢ 7.21 X 107" 4.77 1.71 X 10°

K : Equilibrium constant, T, : saturated amount of adsorption, k, : rate constant of desorption, k, : rate constant of
adsorption, SDeS : sodium decyl sulfate, SDS : sodium dodecy! sulfate, STS : sodium tetradecyl sulfate, SHS : sodium

hexadecyl sulfate.
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Fig. 8 The semi-logarithmic plots of desorption curves of
dodecyl sulfate ions from particles.
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Fig. 9 The semidogarithmic plots of desorption curve of
decyl sulfate ions from particles.
[SDeS] total = 1 X 10~ ?mol/dm® (before mixing)
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Fig. 10 The semi-fogarithmic plot of the desorption curve
of tetradecyl sulfate ions from particles.
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Fig. 11 The semi-ogarithmic plot of the desorption curve
of hexadecyl sulfate ions from particles.
[SHS] =2 X 10~ *mol/dm® (before mixing)
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