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h  i g  h  l  i  g  h  t  s

� We formulated  nonionic  reverse
micelles  under  ambient  conditions  in
ethylbenzene.

� We found  aromatic  alkyl  benzene
reduces  Krafft  temperature  of  glyc-
erol  surfactants.

� We determined  intrinsic  parameters
for  microstructure  control  of  reverse
micelles.

� We found  increase  in  surfactant
chain  and  temperature  decrease
micellar  size.

� We  found  micellar  size  increases
with  surfactant  concentration  and
added  water.

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

Shape,  size  and  internal  structure  of  glycerol-based  nonionic  surfactant  reverse  micelles  can  flexibly  be
controlled  by  surfactant  and solvent  molecular  structure,  temperature,  and  water  addition.

a  r  t  i  c  l  e  i  n  f  o
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a  b  s  t  r  a  c  t

Formation  of  reverse  micelles  at room  temperature  generally  requires  inclusion  of  water  or  other  polar
molecules  in  a mixture  of  long  chain  ionic  surfactant  and  an  organic  solvent.  In  this  paper,  we report
the  formulation  of  nonionic  reverse  micelles  at  room  temperature  in an  aromatic  solvent,  ethylben-
zene  using  short-chain  glycerol-based  surfactants,  and  investigated  the microstructure  transformations
induced  by  surfactant  chain  length,  concentration,  and  temperature  using  SAXS  and  rheometry.  We  have
also  determined  water  solubility  in  reverse  micelle  and  investigated  water  induced  microstructure  tran-
sitions. We  found  that  a  short  chain  nonionic  surfactant,  diglycerol  monocaprate  (C10G2),  spontaneously
self-assembles  into  an ellipsoidal  prolate  type  micelle.  Increasing  surfactant  chain  induces  a  prolate-to-
globular  type  transition  forming  globular  micelles  in  diglycerol  monomyristate  (C14G2),  which  is expected
to be caused  by  an  increase  in  the  lipophilicity  of  the  surfactant.  Increases  in surfactant  concentration
favored  one-dimensional  micellar  growth;  the  micellar  size  increases  ca.  4.5–7.25  nm  upon  increase  in
the surfactant  concentration  from  3 to 20%  while  the  cross-sectional  radius  maintained  almost  constant
ca.  1.10  nm  in  the diglycerol  monolaurate  (C12G2) system.  In  contrast  to the nonionic  micelles  in aqueous
systems,  reverse  micelles  get smaller  with  increasing  temperature,  which  is similar  to  a  rod-to-sphere
type
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