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Mp HIXRRER:

y(H)=m—n+p (1)
XHE, m=10+8=18; n=6+6=12, p=2Wy(H)=18-12+2=8, MHAZH 8
NEFR, BRFERDOMEIRH.
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BN, SE=EPMREWER, £RER WA 1.
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Fig.1 Sketch of gel network
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Tab.1 The state and statistical amount of various molecules of Ao — B3 system

State Amount State Amount
~~~ BA-AB -~~~ NaPi B\I/B~ 3N P (1- Pp)
(Na2) BA =~~~
(NB1)
~~~ BA-A . V
(Na1) 2NAPA(1—Py) h Ne(1-B )P
(Npo)
A-AB_BA-A
A—A _ 3 _ 3
(Vao) Na(1-Pa) i’.A—A NP3 (1= Pa)
(NB30)
e e A-A A-A
AB\I)A l\i INgP3 (1 PAYPa
( B?-~ NBP% (NB3t)
Np3
B\')’A‘A INg PL(1-Pp) (1 - PaY
BA-A
A~ (NB2)
i A—A
BA ~~—~ 3NB P} (1 - Pp) V 6N P2 (1~ Pp) (1- Pa) Pa
(¥g2) BA ~~~~
(NB21)
NA=NAP§+2NAPA(1—PA)+NA(I_PA)Z (3)
ECRNE AEERS, SURHESMRNK A BEREAR SR N

2N, P}
ZNAP§+ 2NAPA(1_PA)

B~ HFRENMRE, WHRENS FHZRET N,
NB=NBPJB+ 3NBP%(1"'PB)+ 3NBPB(1—.PB)2+ NB(I—PB)3 (5)

B, # 1 I T AL EARY KREETEL MY Npow Ngiv Noo H Ny
RG], STMMARREED TEBFLTH.
LG AHEBN A, 3 F R By TR WA

y(G)=N,—Ng+p (6)

N, — SRR A, 5T LDELXFR A S TRRNERERAYNS 5N,
Ny — HEANEBRHER B, 4T LEAFRBATELHFMERAS SR,
LAE 2 580, NJ=5, Ng=4, p=1

Ll y(3)=5-4+1=2 (7)
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N,=N,— Ny - P, (8)
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A= B3 BV R Npyo» Npw> Npsis Ny
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R 9) PHRE1/6, 1/ ARITEEABRANEE RN REN.
HE1BPEETBRRAR (8) 1 (9), BHEBG:
N;=NAP}_3NB(1_PB)2PBPA (10)
, P P, P
NB=NBP3<T}' —2PZ+%PA)+3NBP§(1—P3)(32 __2_) (11)
YR RALT n R BR S E »
7(G)=0 (12)
il NJ/=Ng—-p=N, (Ng N/>»p) (13)
ARBp:
NAP2AC=NBP%K:< Pzic _2P2AC+ %AC)"' 3NBP%K:(1_PBC) (% PAC_ %)
% y= %%f . Py=7 - PARRA (14) R, BET:
P Pic— 1P Pac+ (27— 3y) Poc— 3y Ppc+ 3=0 (15)

R (15) J A,— B, R RH BRI R REHE.

Tab.2 Gel point Pac of Ao— B3 system

Pac
7 Flory Equation (15) Carothers
0.8 0.791 0.873 0.917
1.0 0.707 0.768 0.833
1.2 0.646 0.696 0.778
1.4 0.598 0.642 0.738

1.6 0.559 0.602 0.708
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UL RABEERSE TRARRy HTHRRRRNEE Pyc (BKS), B2
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B
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SRR PR RESSEITRES A, - B, X, FEEX.
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NBI= NB4/+ anl'*' Nné

Ngi= Ny P§ I:l—(l—PA)“— —Pz—"— (I—PA)3:|

Nis=4N, 3 (1= Py) [1—(1-&)3— —’-’2-'*—(1—&)2]

NB§=6NBP§,(1—PB)2[1—(l—PA)Z— % (.l—PA):|

ERRERRE
N/~ Ny’
# (16)—(20) XA (21). 4
NAP§C=NBP“BC( P;Ac _ 5};\c . 91;gc ) 71;AC>

3
+ 4NBP§C(1—PBC)< PZ"C —-2P%+ 5};“)

. 2
+4NBPBCPAC(1_PK:)3

2N,
4N,

KA y= , Py=7 - P, 3EHEG:

P Piac— P Pic— (47 +7") Pic+ 37+ 4") Pic
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ARy ERARK (23), ARHXEE Py (RF3), HHEETIN FF BM CEN
RFF{EZ 8]

Tab.3 Gel point Pac of Ax— B4 system

Pac
v Flory Equation (23) Carothers
0.8 0.645 0.725 0.813
1.0 0.511 0.643 0.750
1.2 0.527 0.585 0.708
1.4 0.488 0.542 0.607
1.6 0.456 0.508 0.563

3.A,-B,-B,(A-A, B-B, B—<§ )

ZHRAE=M2F. B, 5B, ERAMR. US=HRENB, o FREHN A, 4
FH5%s BBy TRAWR, KEUNITALE, EhFERRESH:

2 P
N[ Picp*+ Picp (1-p)] = Ny, [P%c<% — 2P+ 52AC>

2
+ 3P§C(1—PBC)( 3};“ - %)+ 3NBPAC(1—PBC)2]
+NB2PBCPAC(1-PK3) ) (24)

3Ny
Rt = SN+ 2N,

2N, . ,
gIAy= m M Py=y - Py, A[83 A,—B,- B, A RHNERIKEFREHE

p .
Tab.4 Gel point P of A,—B>—B3 system (y=1)

Pac
? Flory Equation (25) Carothers
1.0 0.707 0.768 0.833
0.8 ’ 0.745 0.801 0.867
0.6 0.791 0.839 0.900
0.4 0.845 0.885 0.933
0.3 0.877 0.910 0.950
0.2 0.913 0.938 0.967

0.1 0.953 0.968 0.983
0 1 1 1
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KHEZ 4y, p ERAFRE (25), AIBHANE Pyc. RAFFIGRAFIRL
(y=1) B, REp FH Ppcfl; BFECHETHEMNXMELERERR T SRIME R AR A
f#

bR BPBROE T RASEEREN ATHESTE ¥4 o MLETH) K0,
RRETERWRBHMRE, BhTAERMET ERERORASFE — AT T
MRFXBER Y, HERERFRRCHERETERME, BE .

Tab.5 Gel point determinations for a few systems

Monomer r= QOOH Pe e ltheors.)
OH (observed) Flory  Author - Carothers
1, 2, 3, Propanetriol + dicarboxylic acid 1.000 1.000 0.765 0.707  0.768 0.833
Pentaerythritol+ dicarboxylic acid 1.000 1.000  0.630 0.577  0.643 0.750
Tricarboxylic+ DG+ Adipic acid 1.000 0.293 0.911 0.879 0.917 0.951
Dicarboxylic succinic acid+ DG+ Acid 1.000 0.194 0.939 0.916 0.943 0.968

B4 AMIBCERIRESEREAYRRBOMESHIFES YN XR, Fhlk
FIETEHMERSYHERHR. Hb FTREMNESHIENRMETE TER
ARG E, ARCKEFHIRAERE. FHHXREETO M ESEH KT 5 B
BRBBYE, MiE3eRLRARRHAE XK R,

8 *F X W
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A NEW THEORY ABOUT PREDICTING
THE GEL POINT

YANG Wantai, DENG Jianyuan? JIN Guantai
(Beijing Institute of Chemical Technology, Beijing, 100029)

ABSTRACT

The authors, directly taking an infinite network as gel model, using Graph
Theory and Probability as describing tool, first of all, advanced a new theory
about predicting the gel point Pc. The critical state equations of the gelation of
three kinds non— linear condensation polymerization are respectively

A,— By Y2 PE—yIPi+ (29— 3y) PL—3yP.+3=0

A;—B,: v’Pe— v Pe—(4y*+7°) P+ (3y’+ 49 ) Pe+ (67— 8y*) Pé+ 6yPc—4=0

A,—B,—-B;: 3-3 (%) (1=yPc)=yPL—y*Pi+ (2y*—3y) P2

The Pc obtained by above equations lies between Carothers equations and Sta-
tistical theory, are in good agreement with experimental results.
Key words  Gel point, Non— linear condensation polymerization

* China National Chemica Information Centre. Beijing, 100029





