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Figure 1 Conformation change for backbiting in free radical polymerization of ethylene via six-mem

bered ring transition state forming C4 branch
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Table 1 Geometry and energy of stationary points related to the backbiting in free radical polymerization of ethylene
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Figure 2 Energy change along the “backbiting” via six-membered ring transition state and the

conformation transfer before that

2.2.2 LIHRALAMBEREPMEE KRN HEFES L. RO 5T TE LR LA H
I B G B I K I N A A ST A DS T 2 A 2 o VB R O S G AR
ZERME 4. F 5.8 6 i

10. 14028/j. enki. 1003-3726. 2021. 03. 013



%3 [ S T ' R <79 .

Total Energy along IRC

=772. 060 -

=772. 065

)

=772.070
-772.075
=772. 080
~772. 085
=772. 090

-772. 095 -

Total Energy (Hartree,

=772. 100

=772. 105

-772.110-

T T T T 1
20 15 10 5 0 -5 -10

Intrinsic Reaction Coordinate

Kl 3 LSRG il N JUER I P A AT Sk i AR Y RE R Al

Figure 3 Total energy along IRC of the backbiting via six-membered ring transition state in polymerization of ethylene
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Figure 4 Total energy along IRC of polymerization of ethylene
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Figure 5 Screenshot of calculation result of propagation in free radical polymerizatin of vinyl chloride
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Figure 6 Screenshot of calculation result of propagation in free radical polymerizatin of ethylene
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Figure 7 Screenshot of calculation result of geometry of chain radical in free radical polymerizatin of ethylene
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Application of Gaussian Software in Teaching of Polymer Chemistry

GUO Lin" , CONG Hai-lin, SUI Kun-yan, WANG Yan-xin, WANG Yi-fan,
ZHANG Xiao-yan, WANG Jiu-xing
(College of Materials Science and Engineering s Qingdao University , Qingdao 266071, China)

Abstract: Based on computational thinking and tooling and concrete problem-solving method, the Gaussian software
was used in the teaching of polymer chemistry to present directly, accurately and animatedly the process of back biting in
free radical polymerization of ethylene, the propagation in free radical polymerization of vinyl chloride and of ethylene, and
the structure of the chain radical in free radical polymerization of ethylene. And this make them visible and vivid, and can
be understood easier and more accurately by the students. With UHF/6-31G(d) . it is found that all the H atoms in the
chain radical in free radical polymerization of ethylene have partial positive charge, while all the C atoms have partial
negative charge, and the activation energy of the process of back biting via six-membered ring transition state forming C4
branch is 115. 6k]J/mol. It is also found that during the transfer of H atom in the above back biting process, the positive
charge of the transferring H atom is decreased, the negative charge of the C atom that the H atom is transferring to is
increased, and the negative charge of the C atom that the H atom is transferring from is decreased, and the energy of the 2°
radical formed being 9. 3kJ/mol less. The calculations also show that back biting via seven-membered ring and five-
membered ring transition state forming C5 and C3 branch, respectively, having activation energy of 99. 7k]J/mol and
150. 6kJ/mol.

Key words: Gaussian software; Polymer Chemistry; Teaching; Ethylene; Free radical polymerization; Back biting;

Vinyl chloride; Propagation; Free radical; Structure
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