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Fig. 1 Chemical structure of title compounds
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Table 1 T,(exp} and descripiars of 13 polyacrylates

T {exp) Descriptors
No Name
(K) B X c i
1 Poly( methyl acrylate) 282 1 2.5647 0.0426 1
2 Poly(ethyl acrylate) 251 1 2.481 0.0219 2
3 Poly( n-propyl acrylate) 229 1 2.4382 0.0132 3
4 Poly( n-butyl acrylate) 217 1 2.4121 6.0086 4
5 Poly({ sec-butyl acrylate) 256 2 2.4121 0.0086 3
6 Poly(3-pentyl acrylate) 257 2 2.3947 0.0060 3
7 Poly( n-hexyl acrylate) 216 1 2.3821 0.0043 6
8 Poly( n-heptyl acrylate) 213 1 2.3726 0.0032 7
9 Poly{ n-octyl acrylate) 208 1 2.3652 0.0024 3
10 Poly( n-nonyl scrylste) 216 1 2.3593 0.0019 9
il Poly{ n-decyl acrylate) 213 1 2.3545 0.0015 10
12 Poly( iso-propyl acrylate} 272 2 2.4382 0.0132 2
13 Poly( tert-butyl acrylate) M 3 2.4121 0.0086 2
Table 2 Linear regression analysis results for T, of 13 polyacrylates
Regression analysis Regression analysis
Descriptors Descriptors
R R s(K) F R R s(K} F

B 0.766 0.587 21.1 15.6 B, X 0.987 0.974 5.6 185.4

X 0.618 0.382 25.8 6.8 B, L 0.914 0.836 13.9 25.5

c 0.567 0.321 27.0 5.2 C, L 0.801 0.642 20.6 9.0

L 0.801 0.642 19.6 19.7 B, C, L 0.994 0.989 3.8 263.9

B,C 0.993 0.987 3.9 374.9 B, X, L 0.995 0.990 3.6 295.5
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Table 3 T, {exp} and descriptors of 9 polymethacylates

T, {exp) Descriptors
MNo Name
(K) B X c L
1 Poly( ethyl methaerylate) 324 2 2.481 0.0301 2
2 Poly( n-propyl methacrylate) 306 2 2.4382 0.0195 3
3 Poly{ n-butyl methacrylate) 293 2 2.4121 0.0133 4
4 Poly( tert-butyl methacrylate) 380 4 2.4121 0.0133 2
5 Poly( n-hexyl methacrylate) 268 2 2.3821 0.0072 6
6 Poly{ iso-propyl methacrylate) 354 3 2.4382 0.0195 2
7 Poly{ iso-butyl methacrylate) 26 3 2.4121 0.0133 3
8 Poly( n-octyl methacrylate) 253 2 2.3652 0.0044 g
9 Poly( methyl methacrylate} 378 2 2.5647 0.0564 1
Table 4 Linear regression analysis results for T, of 9 polymethacrylates
Regression analysis Regression analysis
Descripiors Descriptors
R R? s(K) F R R? (K) F
B 0.607 0.368 38.4 4.1 B, X 0.995 0.93% 5.4 274.2
X 0.668 0.446 35.9 56 B, L 0.952 0.907 15.9 29.3
C 0.632 0.39 37.4 4.7 C, L 0.905 0.820 22.12 13.7
L 0.905 0.820 20.5 31.8 B, C, L 0.996 0.993 4.8 233.2
B, C 0.938 0.977 7.9 127.6 B, X, L 0.996 0.992 5.2 199.2
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Fig. 2 The calculated T, versus the experimental T, of

22 polyacrylates
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Table 5 Linear regression analysis results for T, of 22 polyacrylates and polymethacylates
Regression analysis Regression analysis
Descriptors Descriptors
R R? s(K) F R R? s{K) F
B 0.819 0.670 31.8 40.6 B, X 0.965 0.931 14.9 129.1
X 0.547 0.300 46.4 8.6 0.891 0.794 25.8 36.6
C 0.635 0.403 23 135 C, L 0.725 0.526 39.2 10.5
L 0.689 0.474 40.2 18.0 B, C, L 0.990 0.980 8.3 293.5
B, C 0.988 0.976 8.8 389.6 B, X, L 0.978 0.957 12.1 134.3

Table 6  Analysis for descriptors of 22 polyacylates and polymethacylates

T, B X c L
7, 1
B 0.819 1
X 0.547 0.045 1
c 0.635 0.103 0.965 1
L -0.689 -0.459 -0.777 -0.681 1
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A QUANTITATIVE STRUCTURE-PROPERTY RELATIONSHIP STUDY ON
GLASS TRANSITION TEMPERATURE OF POLYACRYLATES

DAI Jingfang, LIU Shengli, CHEN Yong, CAO Chenzhong
{ Department of Chemistry , Xiangtan Normal University, Xiangtan 411201)

Abstract A side chain pulled-along model of polymers is presented in this paper. It is believed that the stereo
effect of side chains of polymers comes from their axis cross-area, which correlates to the number of carbon branches
of side chains. The numbers of carbon branches of side chains are used directly as the descriptors of their stereo
effect . Based on this assumplion, quantitative structure-property relationships (QSPR) are developed to correlate the
glass transition temperature ( T,) to the chemical structure of 13 polyacrylates and 9 polymethacrylates,
respectively . Good three- parameter models, which consist of the number of carbon branches of side chains B, the
group charge of side chains € and the topological length of side chains L, are obtained with regression coefficients
R'=0.989 (s = 3.8K) and R = 0.993 (s = 4.8 K) respectively. For a common three-descripter model
covering both the 13 polyacrylates and the 9 polymethacrylates, the regression coefficient is R* = 0.980 (s =
8.3 K) .It can be seen from the statistics analysis results for all models that the descriptors B and € have positive
correlation to T, of the title compounds and the descriptor L has negative correlation . Furthermore, the descriptor B
has greater influence on the models than the other two.So it is comparatively reasonable to use the number of carbon
branches of side chains as the descriptor of the stereo effect for polyacrylates and polymethacrylates. All the
descriptors in this paper are easy to be calculated . The models have good stability and applicability, whose standard
errors are all less than or approximate to the experimental error.

Key words  Polyacrylates, Polymethacrylates, Glass transition temperature, Quantitative structure-property

relationship



