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Abstract—CPM (Conditional Probability Method) was devised as a simple method to handle the nonideali-
ties of polymerizing systems. The key points of the method are to define clearly the probability of each
event occurring in the system and to use conditional probability in formulating equations. Starting with this
concept, we developed a systematic method which extended the existing theory. Furthermore, equations
were derived separately for the sol and the gel by dividing all reactions into those between sol and sol,
gel and sol, and gel and gel. Formulas for the ring forming parameter, number of rings, weight average
molecular weight and number average molecular weight were obtained using this approach.
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Fig. 1. Classification of gelation theories.
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Fig. 2. Classification of the events occurred in the system.
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Fig. 3. Schematic diagram of ideal R,s homopolmerization.
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Table 2. Average molecular weight from different theories
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b : effective bond length

C4(0): initial concentration of functional group A
Ce: :external concentration

C.x :internal concentration

Cinsq : internal concentration of sol

E(Y) : expectation of Y

€ : ring forming parameter

ga :ring forming parameter of gel

&a :ring forming parameter of sol

f : functionality of monomer A

g : functionality of monomer B

M; :molecular weight of monomer with f functional
groups

M, :number average molecular weight

M, :weight average molecular weight

N, :average number of ring structures in a mole-
cule

N, :average number of ring structures in a gel mol-
ecule

N,.: :average number of ring structures in a sol mol-

ecule

P : extent of reaction

P.  :extent of intermolecular reaction

P, :extent of intramolecular reaction

P(F4™) : probability that the chain extended from A
is finite

P(K) : probability that an arbitrary A reacts intermo-
lecularly with other sol molecule when selected
A is in sol

P(K'): probability that an arbitrary A reacts intramo-
lecularly with other sol molecule when selected
A is in sol

P(K") : probability that an arbitrary A does not react
when selected A is in sol

Q  :fraction of a monomeric unit with i reacted fu-
nctional groups

r : mole ratio of A to B

u : same as P(F,™)

<

: minimal number of monomeric units consisting
of a ring structure
: extinction probability

Waq : molecular weight of polymer including functio-
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