S(‘,l').

- 212 -

2019 AR AL T

Modern Chemical Industry

B B &= e i R 4 R

WEZ,8 E”
(k38 T K % 5 A TAFR P, b 200237)

HE CARFTHUERIPL AT T, R Materials Studio 7. 0 ALK Dmol3 AEHRIF [ A J 6 412 77 2 50 50500 v A 3 AN
WS N o F- BEA TR R0 . BT 4 R ORI BT EUR 40 T U RTER BLIE B X—H B B3 BB 25 SR AEAT A0 H T i, 2, 6- L
T H T AT YRS AP T 4,4 W BERL(2,6- ZRUT HOREY ) N-R B o ZE ML AL TR PR s T 4- T -4 R T
2R, FLAEIE 4 i 00 By S pn SER TE PE  Te2E R BRI AR A T R SR L IR IR AR A o TP AR TS PR
Wl , 45 L3 O XS 43 F RO BT AL TG R W 5 | H B BR A 2 5T 400 43 B8R IR Y 451

KRR T ISPUA R s MU AN s TR BB #E ; A B T

FE 455 .TQ015.9 CRRFRAEAD ;A

DOI; 10.16606/].cnki.issn 0253-4320.2019.09.046

X ERS :0253-4320(2019)09-0212-05

Molecular simulation on antioxidative activity of free radical scavenger
HU Xue-ying, LV Ya ™
(Petroleum Processing Research Institute, East China University of Science and Technology,

Shanghai 200237, China)

Abstract:In order to explore the activity of antioxidant, the molecules of phenolic and amine antioxidants among
free radical scavenging antioxidants are simulated and analyzed by using Dmol3 module of Material Studio 7. O simulation
software. Through analyzing the frontier orbits and X-H bond dissociation energies of four typical antioxidant molecules, it
is found that the antioxidative activity of 2,6-di-tertbutyl-4-methyl phenol is slightly better than that of 4,4-methylene-bis
(2,6-di-tertbutyl phenol) ,and that of N-phenyl-alpha-naphthylamine is significantly higher than that of 4-butyl-4'-octyl
diphenylamine. Among the four kinds of antioxidant, phenolic antioxidants exhibit a slightly higher activity than amine
antioxidants.On the basis of typical antioxidant molecules, the effects of substituents on the antioxidative activity of
antioxidant molecules are investigated.It is concluded that substituents have significant effects on the antioxidative activity
of antioxidant molecules,and the more carbon number of substituents,the more active the antioxidant molecules are.

Key words: phenolic antioxidants; amine antioxidants; frontier orbital theory; bond dissociation energy
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