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Table 1 Struchre group contribution of polymethaerylates to the molar refraction and the molar volume a1t 25C

Structure Ry V{em?/mal)} Structure Ry

V{em® fmol}
group group
—{H, 5.644 33.5 e CON— 6.237/6.206 i8.0
«CHz—~- 4,649 16.1 —F 0.898 18.0
|
—(I’.— 2.580 ~19.2
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Tablke 2 The index of refraction of homopolymethacrylates and their copolymers

Polymer samples Molar ratio{ % ) np (caleulated ) np{ determinated)
PMATFP 100 h 1.407 1.421
PMAAE 100 1.506 1.491
PMMA 100 1.484 1.490
PMATFP/MMA 16.7 1.476 1.478
PMATFP/MMA 25.0 1.469 1.469
PMATFP/MMA 37.5 1.461 1.462
PMATFP/MAAE 20.2 1.486 1.485
PMATFP/MAAE 40.4 1.466 1.468
PMATFP/MAAE 60.6 1.446 1.448
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VA An/dec 3t c B¥ERIA, AMEZE c= 0 8F, R B HBIIM dn/dc . FIEEE FERE
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Table 3 The results of dn/dr for homopolymers from experiment and ealculating according to group contribution
Homopolymers M (dn/fdc)" R, Ren (dnfdc),"” (dn/dc)gp (dnfde)
Determinated Average

PMATFP™** 200 0.043 283 57.2 0.033 0.071 0.052
PMAAE 172 0.082 253 68.7 0.049 0.087 (.068
PMAPE 186 0.089 274 76.5 0.085 0.088 0.087
PMANRE 200 0.069 294 82.3 0.058 0.077 0.068
PMAIBE 200 0.075 294 84.3 0.053 0.086 0.070
PMATFE 214 0.070 315 92.0 0.058 0.095 0.076
PMAGGE 186 0.088 282 77.2 0.070 0.154 0.112

* dn/dc was deerminsted at 30. 0C in THF; # * the result of group contribution is at 25.0C; »#+ dn/dc was

determinated at 30.0C in acetone
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Table 4 Mark-Houwink equation of homopolymers and the results of group contribution

Homopolymers  K(107%)  &p ) ac Homopolymers  K(10°%)  ep 5 ac
PMATFP 3.54 0.73 19.86 0.76 PMAIBE 2.43 0.76 19.70 0.74
PMAAE 3.1 0.5 19.15 0.76 | PMATPE 21.0 U.59  17.27  0.58
PMAPE 2.44 0.7 19.90 0.76 | PMAGGE'" 34.6 0.50 14.59
PMANRE* 10.6 0.61 19.34 0.68

% In acetone solvent; ** The difference of solubility parameter is greater than 3

7 HEPR KegHESHENR
1 Kirkwood-Riseman B &YWk A MR, 25 Taylor REBEFAFEE, BET
E’Z}ﬂ[m‘u]

InKg = In[2(1 - a)K] + (a - %)mM(, (8)
B 1[2(1 - @)K] = InK, - (a - —;-)lnMg (9)
£ K o %14 Mark-Houwink FRFH S K Ma; M, ABHLT TR,
i 5 ﬁﬁ%ﬁﬂﬁ K@ﬁﬁﬁ—%’ﬁﬁ Tabke 5 Kg of homopolymethacrylates and the
ﬁﬁyg %j& results of group contribution

MM E = AR SR E R
WA B Mark-Houwink B 2% K
e, A n[2(1- YK 13 (a - 1/2)E
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K Kgfl M,.

BIEEA TR, B RERASER K Ml Mark-Houwink ¥ Kg, LR K 5K4
FREMATHE LS LORETHZ ZHEEUTERXR.

Kg = (K/Mpyw)?

Polymers Kgdeterminated (10°) K gecaleulated{ 10?)

PMANBE 4.6 4.5
PMAIBE 3.6 4.4
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K= >nK +4.22Z (10)
A K, 2 2 HY BT Y & A e AR AR FRURE B ER B TR 5 M oo B M LT RY 4
FE.
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STUDY ON PARAMETERS OF POLY(METHACRYLATE)
BY THE METHOD OF GROUP CONTRIBUTIONS

FENG Yakai, SUN Jingwu
CApplied Chemisery Depariment of Tianjin University, Tianjin 300072)
HUANG Jiaxian, LI Chunrong, ZHU Duanhui, WANG Zhijun, HU Jing
{ Chemistry Department of Nankai University, Tianjin 300071)

Abstract A series of methacrylate monomers, such as 2, 2, 3, 3-tetrafluoropropyl-,
acetoxyethyl-, propionyloxyethyl-, buthyloxyethyl-, isobuthyloxyethyl-, tertpentanoxythyl-
and (2-glycidyl ether) ethyl methacrylate, were synthesized. Their homopolymers and
copolymers with high molecular weight were obtained by radical polymerization. By
measuring with light scattering and viscosity, the Mark-Houwink equations of those
homopolymers were determined. The group contribution method was used to calculate the
values of index of refraction, dn/dc and parameters of Mark-Houwink equations of those
homopolymers based on cohesive energy, molar volume and molar attraction constant.

Key words  Group contribution, Mark-Houwink equation, Poly(2, 2, 3, 3-tetrafluoropropyl
methacrylate), Akyloxyethyl methacrylate, Methacrylate ( 2-glycidyl ether ethyl ester,
Radical polymerization



