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h  i  g  h  l  i g  h  t  s

� The  critical  micelle  concentration
and  degree  of  micellar  ionization
of  gemini  surfactants  increases  with
increasing  percentage  concentration
of  ethylene  glycol  and  temperatures.

� The  kinetics  of  carboxylate  and  phos-
phate  ester  hydrolysis  using  some
�-nucleophiles  was  studied  in  the
presence  of  gemini  surfactants  spec-
trophotometrically.

� Effect  of  spacer  of the  gemini  sur-
factants  on  the  rate of  hydrolysis
was  discussed  and  16-6-16  MEA
2Br− was  the most  efficient  micel-
lar  catalyst  for  the  hydrolysis  of
PNPA/PNPDPP.

g  r  a  p  h  i c  a  l  a  b  s  t  r  a  c  t

The  micellar  and  surface  properties  of  gemini  surfactants,  in  aquo-organic  mixtures,  have  been  inves-
tigated  by  conductance  and  surface  tension  measurements  and  were  used  as  micellar  catalysts  for
esterolytic  reactions.
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a  b  s  t  r  a  c  t

Micellar  and  surface  properties  of  two  cationic  gemini  surfactants  viz. alkanediyl-�,�-
bis(hydroxyethylmethylhexadecylammonium  bromide)  (C16-s-C16, MEA  2Br−,  where  s =  4, 6)  in
aqueous  and  ethylene  glycol–water  medium  (0–20%,  v/v) have  been  investigated  by  conductivity  and
surface  tension  measurements.  The  values  of  critical  micellar  concentration  (CMC)  and  degree  of micellar
ionization  (˛)  increase  by  increasing  the  concentration  of  ethylene  glycol  and  the  spacer  chain  length
of  gemini  surfactants.  The  standard  Gibbs  free  energy  changes  (�G

◦
m),  enthalpies  (�H

◦
m) and  entropies

(�S
◦
m)  of micellization  of  gemini  surfactants,  determined  by  studying  the  variation  of  critical  micelle

concentration  with  temperature,  revealed  spontaneous  and  exothermic  micellization  behavior.  The
large rate  enhancement  for the hydrolysis  of p-nitrophenyl  acetate  (PNPA)  and  p-nitrophenyl  diphenyl
phosphate  (PNPDPP)  by  �-nucleophiles  such  as, benzohydroxamic  acid  (BHA),  acetohydroxamic  acid
(AHA),  salicylhydroxamic  acid  (SHA)  and  butane-2,3,-dione  monooxime  (BDMO)  were  obtained  in  the
presence  of gemini  surfactants  over  the monomeric  surfactant  i.e. cetyltrimethylammonium  bromide
(CTAB).  Kinetic  constants  were  observed  to be  dependent  on spacer  chain  length  of  gemini  surfactants
as  well  as  on  the  nature  of nucleophiles  used.  Ethylene  glycol  retarded  the rate  of  reaction  and  C16-6-C16,
MEA 2Br− showed  better  catalytic  effect  for phosphate  ester  hydrolysis.
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1. Introduction

Gemini surfactants have received wide attention not only due
to their unique physicochemical properties but also for their

0927-7757/$ – see front matter. Crown Copyright ©  2012 Published by Elsevier B.V. All rights reserved.
http://dx.doi.org/10.1016/j.colsurfa.2012.06.032

dx.doi.org/10.1016/j.colsurfa.2012.06.032
http://www.sciencedirect.com/science/journal/09277757
http://www.elsevier.com/locate/colsurfa
mailto:kallolkghosh@yahoo.com
dx.doi.org/10.1016/j.colsurfa.2012.06.032

