
C O N C L U S I O N S  A N D  R E C O M M E N D A T I O N S
CHAPTER V

5 .1  C o n c lu s io n s

5.1.1 B atch  experim ents (The k inetics and grow th o f silica particles)
B atch  experim ents w ere carried out system atically  to investigate 

the reaction  k inetics and the grow th rate o f silica particles synthesized in 
non ionic  w /o  m icroem ulsions. The experim ental results can be sum m arized 
as follow s:

T he rate o f TEO S hydrolysis was approxim ately  first o rder w ith 
respec t to the aqueous am m onia concentration. The delay  tim e, 11/2 , 
exponen tia lly  increased  w ith  decreasing am m onia concentration .

T he rate o f TEO S hydrolysis decreased w ith  increasing  the 
su rfactan t concen tration . This resu lt is due to the fact that su rfactan t acts as 
the barrier to transferring  o f  TEO S m olecules into m icroem ulsion  droplets. As 
a resu lt, the rate  o f TEO S hydrolysis decreased.

T he  w ater:T E O S m olar ratio  did not significantly  affect the rate 
o f  T E O S hydro lysis.

F or all co -surfactan ts used, the rate o f  TEO S hydro lysis slightly 
increased  w ith  increasing  the co-surfactan t concentration . T he closeness o f the 
specific  rate  constan t, kh, fo r all co-surfactants suggested  that the chain-length  
o f  co-su rfac tan t did  no t significantly  affect the rate o f TEO S hydro lysis as well 
as the delay  tim e.

T h e  f in a l a v e ra g e  size  o f  s ilica  p a r tic le s  sy n th e s iz e d  in  th is
m ic ro e m u ls io n  sy s te m  ra n g e d  fro m  3 7 .4  to  65 .7  nm , d e p e n d in g  o n  th e  typ e  and
c o n c e n tra tio n  o f  c o -su rfa c ta n t. T h e  s ize  o f  s ilica  p a r tic le s  v a r ie d  w ith  the
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type o f  co-surfactan t by the order: 1-butanol > 1-octanol > 1-dodecanol. The 
average d iam eter increased w ith increasing the concentration  o f  1-butanol. On 
the o ther hand , the average diam eter decreased w ith  increasing  the 
concen tration  o f  1-octanol and 1-dodecanol.

5.1.2 T he D eposition  o f  Silica Particles in Porous M ed ia  (L inear 
C oreflood  E xperim en t)

T he results o f  linear coreflood experim ent ind icated  a 
p rom ising  p ro sp ec t o f  the usage o f  the in-situ silica partic les to  reduce  the 
perm eab ility  o f  porous m edia. The result from  th is coreflood  experim ent 
show ed that the silica  partic les had the delay tim e equal 30 hours before 
deposition  at the pore w alls and the perm eab ility  o f  the core sam ple w as 
decreased  30 % after the first in jection o f  m icroem ulsion so lu tions com pleted. 
The second in jection  o f  m icroem ulsion  solutions required  longer delay  tim e (i. 
e., 80 hours) to  form  m ulti-layer deposition on the p rev iou sly  deposited  
partic les. T he m inim um  perm eab ility  ratio  w as about 50%  reduction .

5 . 2  R e c o m m e n d a t io n s

T he curren t study has succeeded in the form ation o f  silica  partic les in 
w /o  m icroem ulsions from  the hydro lysis o f  tetraethyl orthosilicate  (TEO S). 
U nfortunately , the perm eab ility  reduction  o f  core sam ple due to  the deposition  
o f  silica  partic les can not clearly  explain. In order to  be tter understand  the 
factors con tro llin g  the deposition  o f  silica particles th rough the porous m edia, 
the transpo rt o f  silica partic les through the m icro-m odel should  be 
investigated . T his study w as carried  out by addition o f  co -surfactan t to  control 
the grow th rate o f  silica particles. The results show ed that the size o f  silica 
particles increased  w ith  increasing  the concentration  o f  1-butano l. T herefore,
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the increm ent o f  1 -butanol or the shorter chain length alcohol is needed  for the 
h igher perm eab ility  reduction . M oreover, the usage o f  m ix co-surfac tan ts is 
also suggested  to  investigate for contro lling  both the size and the rate o f  silica  
partic les synthesized  in w /o  m icroem ulsions.
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