
C H A P T E R  I I I
EXPERIMENTAL

3.1 Equipment and Chemicals

T his work w as done by using Parr reactor m odel 4 5 7 6 A  to m easure M M P  
and controlled  the reactor temperature using controller m odel 4 8 4 8 . Carbon dioxide  
(C O 2) pressure outlet from  C O 2 gas tank w as controlled  by a h igh  pressure regulator 
(M orris E ngineering W orks L TD ., U SA ) 0 -1 0 0 0  psi. N itrogen  (N 2) pressure outlet 
from  N 2 gas tank w as controlled  by a pressure sensor (IFM  E lectron ic G M BH ., 
G erm any) 0 -36 .3  psi. Petroleum  sam ples w ere condensate API 6 3 .9  from PTT  
exploration  and production public com pany lim ited (PT T E P) and liquid hydrocarbon  
(n -decane purity 99 .0  % from  Sigm a-A ldrich). C O 2 gas tank and N 2 gas tank with a 
purity o f  9 9 .9 9  % w ere supplied  by Praxair Co.

3.2 Experimental setup

The pressure d ecay  technique w as used to determ ine M M P. Figure 3.1, A  
p rocess con sisted  o f  the Parr reactor, reactor tem perature controller, back pressure 
regulator, pressure sensor, so len o id  valve, C 0 2 gas tank and N 2 gas tank. The system  
m easured the pressure in a Parr reactor by pressure transducer and temperature by 
therm ocouple. The tem perature in the Parr reactor w as contro lled  by the reactor 
tem perature controller w h ich  is heated by a heater and coo led  by a w ater bath w hich  
the co o lin g  w ater w as flo w n  in the cooling co il inside the reactor v esse l. The reactor 
v esse l capacity  w as 2 5 0  mL. The N 2 pressure w as controlled  by a pressure regulator 
(0 -1 5 0  psi) and pressure sensor (0 -3 6 .3psi). The pressure o f  C O 2 w as controlled by a 
pressure regulator (0 - 1 0 0 0 psi) and needle valve.
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Figure 3.1 Schem atic diagram o f  extraction experim ent.

3.3 Pressure Decay Experiment Procedure

M ixed  condensate and hexane by ratio 50:50  to decrease m olecular w eight 
o f  o il sam ple. O il sam ple 100 mL w as loaded into the Parr reactor and controlled  
tem perature hy coo ler  and heater (Figure 3 .2 ). CO2 w as injected into the Parr reactor 
to pressurize the system , a llow ed  4 hours for condensate (M W  113 .64 ), oil sam ple  
(M W  107 .15) and 2 hours for n-decane to co llec t the data (F igure 3 .4 ). Oil sam ple  
w as changed in every  experim ent. For condensate and o il sam ple, the experim ent 
w as carried out at tw o different temperatures (20  °c and 30  °C), n-decane at 20 and 
25°c. For the e ffect o f  gas impurity, pressure w as set by the pressure sensor then 
injected N2 gas into the Parr reactor (Figure 3 .3 ), after that CO2 w as injected into the 
Parr reactor. The experim ent w as carried out at tw o different percentage o f  N 2 (1 % 
and 3 %) in CO2 gas.

๐
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To determ ine M M P, in the first plotted pressure drop curve from  total 
pressure drop w as plotted against the initial pressure. The M M P point w as the 
m axim um  point o f  the pressure drop curve.

Figure 3.2 O il sam ple (C ondensate, Oil sam p le, n -decane) loading.

I ^ j  = Electronic valve

= Pressure sensor

Figure 3.3  N itrogen  gas feeding in Parr reactor.

๐
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Figure 3.4 C arbondioxide gas feed in g  in Parr reactor.
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