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Fig.1 An example of gelation

The middle dark sites stand for the largest percolated molecular group
the most dark for the second largest for the light dark the rest mole-
cules. N=1000 L =L, =L =100 ¢=0.1 =500 000.

Fig.2 An example of system without gelation
N=1000 L, =L =L, =500 c¢=0.004 =500 000 the final
state of simulation . The dark sites stand for the two largest molec-

ular groups for the gray the rest molecules.
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Fig. 5 Comparison between simulation and experi-
ments at different concentrations of crosslink
agent
p HPAM =1 500 mg/L the dashed lines are the
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Fig.3 DLS of sample HPAM 50 mg/L

Monte Carlo simulation results.
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Fig.4 The evolvement of mass molecular weight
distribution at a higher concentration
L,=L, =L, =100 ¢=500000 N=1000 m=100.
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Comparison between simulation and experi-
ment at different concentrations of polymer

The dashed lines are the Monte Carlo simulation re-

sults.
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Monte Carlo Simulation of the Gelation Process of
the Aqueous Polymer Weak Gel
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Abstract To study the gelation process of weak gel and apply weak gel for the industrial practice of tertiary
oil recovery three dimensional Monte Carlo simulations were carried out to obtain the growth of average molec-
ular weights and gel growth images. It is found that the initial polymer concentration is critical for the gel for-
mation. The dismutation process of sol-gel groups is clearly observed. The relationship between the speed of
gelation and the concentration of crosslink agent was also simulated. The predicted dependency of the gel time
upon the concentration of crosslink agent is in good agreement with the experimental data of viscosity versus
time. Also the polymer concentration effects agree well with viscosity data. The simulation correctly predicts
that the concentration effect on crosslink reaction will be weaker at the higher polymer concentration.
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