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MNPUMEHEHUE T'AJJIOBOM KUCJIOTHI B KAYECTBE
AHTHOKCHUIAHTA JJIA ITOJIMDTUJIEHA U ET'O
MEJAbCOJAEPKALIUX KOMIIO3UTOB

E. B. BOPOBLEBA*

I'omenbckuit rocynapcTBeHHbIH yHUBepcuTeT nMeHn ®. Cxopunsl, yiu. Coerckas, 104, 246028, r. I'omens, benapycsb

B pabome uzyuena 603modscnocms npumeHeHus: 2ann080U KUCIOMbL KAK NPUPOOHO20 AHMUOKCUOAHMNA
01 CMAbUIU3AYUL NOTUIMUTEHOBIX NIICHOK, 8 MOM YUCe NIEHOK, COOEPHCAUUX OUCNEPCHYIO MeOb.

Llenv pabomsl — oyeHums 3¢exmugHocms NPUMeHeHUs 2all080U KUCIOMbL KAK AHMUOKCUOAHMA
NOIUIMULEHA U e20 Medbcoldepicauux Komnosumos, 6 HK-cnekmpax oxucnsawowezocsa noausmuiend
8bIABUMb OCHOBHbIE penpe3eHmMamuenble Noa0Ckl, OMHOCAWUECH K MONEKYIAM 2aNN080U KUCIOMDbL.

B okcnepumenmax cmenenv OKUCTeHUS NACHOUHBIX 00pa3yoe onpedeisau no noioce 1720 cm™*
(xapbonunvroll unoexc, UK-cnexkmpockonus), a sgppexmuenocms 6600umvlx 006a60K — no npooo.-
JAHCUMENLHOCTNU UHOYKYUOHHO20 nepuoda oxucaenus (UI10). B UK-cnekmpax noausmuieHosulx nieHok,
cooeparcawux 2annosyr0 KUCIOmYy, 8blAgleH pA0 HOA0C NO2NOWeHUs, OMHOCAWUXCA K AEHMHbIM U Oe-
Gopmayuonnvim Korebanusm cesnzell QYHKYUOHATbHBIX 2PYIN MOJEKYI 2ain060U Kuciomel. M3menenue
UHMEHCUBHOCTU 9MUX NOJOC 8 X00e MePMOOKUCTeHUs NO360IUN0 CYOUMb O pACHpedeleHUl 2aii0801
KUCIOMbl 8 NieHKe U CKOPOCMU ee pacx0008aHUSL.

Yemanosneno, umo eannosas xucioma 6 cocmage nOAUIMUNIEHOBLIX NIEHOK UHSUOUPYem npoyecc
okucnenusn noaumepa. UI1O norusmunenogwix nienok, cooepacawux 0,5 mac.%. 2annogou Kuciomol,
cocmasagem 26 uacos. Ilpu smom UI1O 3axanuueaemcs moavko yepes 16 uacos nocie pacxooa O—H-ceasell
MOJEKY 2aN080U KUCIOMbl, HAXOO0AWUXCA 8 COPOUPOBAHHOM COCMOAHUU 8 0ObeMe noaumepa (UHmen-
cusnocmb nonocet 3495 cm™).

Jlonornumenvhoe 6sedenue 1 mac.% Ooucnepcrol meou 8 uHeUOUPOBAHHBI NOAUMED NPUBOOUMN K CO-
kpawenuro U110 naénok 0o 9 uacos. B nanonHeHHblix MeOblo 00paA3yax CHUMCeHUe UHMEHCUBHOCMU NOJIOCbL
3495 cmt 00 nynesvix snauenuii npaxmuvecku cosnadaem c okonuanuem UI1O naenxu.

KaroueBrbie ciioBa: IIOJIMDTUIIEH, T'aJlJIOBas KUCJIOTa, I/IHI[yK].[I/IOHHHﬁ nepuoa OKHUCJICHUS, HK'CHéKTpOCKOHI/IH, aH-
TUOKHUCJIIUTCIIbHAsA aKTUBHOCTb, PACX0J AaHTHOKCHUJAHTA, COp6].[I/I$[ AHTHOKCHJIaHTa, azlcop6u1/m
AHTHOKCHJIaHTa.

USES OF GALLIC ACID AS AN ANTIOXIDANT FOR POLYETHYLENE
AND ITS COPPER-CONTAINING COMPOSITE

E. V. VOROBYOVA?*
Francisk Skorina Gomel State University, Sovetskaya St., 104, 246028, Gomel, Belarus

The paper studies the possibility of using gallic acid as a natural antioxidant to stabilize polyethylene
films, including films containing dispersed copper.

The aim of the work is to evaluate the efficiency of the using gallic acid as an antioxidant for polyeth-
ylene and its copper-containing composites; to identify the main representative bands related to gallic acid
molecules in the IR spectra of oxidizing polyethylene.
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In the experiments, the oxidation state of film samples was determined by the 1720 ¢cm band
(carbonyl index, IR spectroscopy), and the efficiency of the introduced additives was determined by the
duration of the induction period of oxidation (IPO). In the IR spectra of polyethylene films containing
gallic acid, a number of absorption bands related to the valence and deformation vibrations of the
bonds of the functional groups of gallic acid molecules were revealed. The change in the intensity of
these bands during thermal oxidation made it possible to judge the participation of gallic acid in
antioxidant reactions and the rate of its consumption.

It has been established that gallic acid in the composition of polyethylene films inhibits the process of
polymer oxidation. IPO of polyethylene films containing 0.5 wt.% by weight of gallic acid is 26 hours. In this
case, the end of the IPO of the films is recorded only 16 hours after the consumption of O—H bonds of gallic
acid molecules, which are in the sorbed state in the polymer volume (band intensity 3495 cm2).

Additional introduction of dispersed 1 wt.% copper into the inhibited polymer leads to a reduction in
the IPO of the films to 9 hours. In copper-filled samples, the decrease in the intensity of the 3495 cm™ band
to zero values practically coincides with the end of the IPO of the film.

Keywords: polyethylene, gallic acid, oxidation induction period, IR spectroscopy, antioxidant activity, antioxidant

consumption, antioxidant sorption, antioxidant adsorption.
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