
CHAPTER III 
EXPERIMENTAL

3.1 Materials

T he fo llo w in g  m aterials w ere donated by U O P  LLC; the s ilico n e  rubber 
used in this w ork  w as R T V 6 1 5 A  and a curing agent R T V 6 15B  from  G eneral Electric 
C o., Ltd.; activated carbon from A ldrich C hem ical C o ., Inc.; p o lysu lfon e support 
m em brane coated  on  n on -w ov en  cloth. The solven t u sed  w as cycloh exan e from  
C A R L O  E R B A  R E A G E N T I C o., Ltd. P olyethylene g ly co l (PE G ) M W 4 00  w as used  
as a p lasticizer. G ases used  in this study w ere carbon d io x id e  (C O 2), n itrogen (N 2), 
hydrogen (H 2), propane (C 3H 8), and propylene (C 3H 6). C 0 2, N 2 and Et2 w ere
obtained from  Prax air C o., Ltd. w hereas the rest w ere donated b y  N ational 
P etrochem ical P ublic C om pany Lim ited.

3.2 Membrane Preparation

A ll m em branes w ere prepared b y  a so lu tion -castin g  m ethod. But the 
different procedure depended on types o f  m em branes. There are three types o f  
m em branes prepared in this work such as polym eric m em brane, so lid -liqu id-polym er  
m ixed  m atrix m em brane and solid -p o lym er m ixed  matrix m em brane.

3 .2 .1  P olym eric M em brane Preparation
P olym eric m em branes w ere prepared by so lu tion -castin g  and solvent 

evaporation m ethods as sch em atically  sh ow n  in Figure 3 .1 . T he solution  w as formed  
by m ix in g  2 .7  gram s o f  R T V 6 15A  silico n e  rubber w ith  0.3 gram s o f  R T V 615B  
curing agent in 5 gram s o f  cycloh exan e. A fter m ix in g  together the casting solution  
w as then d egassed  usin g a vacuum  pum p. The bubble free so lu tion  w as casted on a 
p olysu lfon e sheet. The th ickness o f  coating layer w as adjusted b y  a caster kn ife as a 
22-m il thick film . The cast film  w as a llow ed  to cure at a tem perature o f  85 c  for 1 
hr in order to in itiate the crosslink ing reaction and to rem ove the residue solvent.
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Figure 3.1 P olym eric m em brane preparation procedure.

3 .2 .2  S olid -L iq uid -P olym er M ixed  M atrix M em brane Preparation
M ixed  m atrix m em branes w ere prepared b y  so lu tion -castin g  and 

so lven t evaporation m ethods as schem atically  show n in F igure 3.2 . The solution  w as  
form ed b y  m ix in g  2 .7  gram s o f  R T V 6 15A  silicon e rubber w ith  0.3 gram s o f  
R T V 6 15B  curing agent in 7 grams o f  cycloh exan e. A fter m ix in g  together liquid  
w as ad m ixed  into the so lu tion  first, and then solid . T he castin g solution  w as then  
d egassed  u sin g  a vacuum  pump. The bubble free so lu tion  w as casted on a 
p olysu lfon e sheet. T he th ickness o f  coating layer w as adjusted b y  a caster kn ife as a 
22 -m il th ick  film . T he cast film  w as a llow ed  to cure at a tem perature o f  85 c  for 1 
hr in order to initiate the crosslink ing reaction and to rem ove the residue solvent.
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Figure 3 .2  S olid -liq u id -p olym er M M M  preparation procedure.

3 .2 .3  S olid -P o lym er M ixed  M atrix M em brane Preparation
A ctivated  carbon-silicone rubber M M M  w ere prepared in a sim ilar  

manner to the so lid -liq u id -p o lym er M M M , except the first step m ix in g  activated  
carbon w ith  cycloh ex an e and then add silicon e rubber.

3.3 Gas Permeability Measurements

T he experim ental setup used for the determ ination o f  gas perm eability is 
sch em atica lly  sh ow n  in F igure 3.3. The m em brane w as tested  by u tiliz in g  a 7.5 
centim eters in  diam eter m em brane sam ple, w hich  w as p laced  in sid e the m em brane
testing unit w ith  an O -ring form ing a seal around the ed ge as sh ow n  in Fig. 3.4. The 
m em brane w as supported b y  a m etal plate. The testing unit w a s pressurized at 5-100  
psia at the feed  side o f  the m em brane w h ile  the perm eate sid e o f  the m em brane w as 
at atm ospheric pressure. A fter a tim e interval estim ated to b e su fficient for attaining 
steady state, flux o f  gas w as m easured using a bubble f lo w  m eter. A fter changing to 
the n ew  gas, m em brane testing unit have to purge and vacuum  at perm eate side by  
vacuum  pum p in order to get out the old gas from m em brane.
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Figure 3 .3  Experim ental setup for m easuring gas perm eability.

Figure 3 .4  M em brane T estin g Unit.
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