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Fig.1 Portion of the PM chain in the all-trans conformation
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Table 1 The square end-to-end distance( R?), the square radius of gyration { R2)and the chain conformational
energies (E. ) of all configurations of pentane, as a demostration for present discussion.

Conformation Rotional isomeric states R*(nm?) Ri(nm?) E (K cal/mol}

T 0.2497 0.0331 0.0000
G 0.1874 0.0281 0.5000
G~ 0.1874 0.0281 0.5000
T 6.1874 0.0281 0.0000
G 0.1249 0.0231 0.5000
G 0.0625 0.0206 2.5000
T 0.1874 0.0281 0.0000
G 0.6250 0.0206 2.5000
G~ 0.1249 0.0231 0. 5000
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Table 2 The mean square end-to-end distance { {R?), the mean square radius of gyration ( (Ri) ) and the average chain
conformational energies { {E,)) under Flory's 8 condition for polymethylene (300K).

Chain length Total conformation {R*) (nm®) (R} (nm’) {E,} (K cal/mol}
5 3! 20.8303 3.0034 0.4092
6 3 30.5215 4.1353 © o D.5951
7 3! 41.6544 5.4113 0.7797
8 3 53.9336 6.8180 0.9645
9 3¢ 67.1690 8.3423 1.1493
10 3 81.2364 9.9752 1.3341
11 3 95.9972 11.7069 1.5188
12 3 111.3560 13.5299 1.7063
13 3° 127.2268 15.4373 1.8889
14 3i 143.5543 17.4242 2.0743
15 3 160.1209 19.4674 2.2553

16 3s 176.6685 21.5416 2.4321
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Fig.2 Population distribution of FM (N = 10} vs the
square end-to-end distance and the chain conformational
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Fig.5 Population distribution of PM (N = 16) vs the
square radius of gyration and the chain conformational

energy
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COMPLEXITY OF CHAIN CONFORMATIONAL
DISTRIBUTION OF POLYMERS

LI Xianfeng, Yang Xiaozhen, ZHAOQ Delu
( Polymer Physics Laboratory Institute of Chemistry, Chinese Academy of Science, Beijing 10080)

Abstract  Chain conformational distribution in a two dimensional space of the chain
dimension and the conformational energy have been studied using the rotational isomeric state
model in the present work. It shows that {1) the number of chain conformation considerably
enhances in the area of small chain dimensions; (2) in the small chain dimension area there
still exist some of stable chain conformations; {3) these conformations in the small chain
dimension area possess structures of rod-like shape; (4} the chain conformational distribution
studied implies an asymmetry of entropy elasticity of the polymer chain system.
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