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OCOBEHHOCTH CBOBOJHOPAJIUKAJIbLHON TPUBUBKU
TPAHC-3TWIEH-1,2-TUKAPBOHOBOM KUCJOTbhI K CMECSAM
HIBIH/AIAK B IBYXIITHEKOBOM 3KCTPYJAEPE U
PEOJIOTMYECKHUE CBOMCTBA ITOJYYEHHBIX ITPOJYKTOB

10. M. KPUBOI'Y3*, O. A. MAKAPEHKO

WHCTUTYT MEXaHHKU METaJUIONONUMEpHBIX cucTeM HMenu B. A. Benoro HAH Benapycu, yi. Kuposa, 32a, 246050, r. 'omens, berapycs

Hccenedosano enusnue coomuoutenuss noausmunena evicoxou nromuocmu (I19BI1) u smunennponunen-
ouernosoeo kayuyka (LK) ¢ cmecsx [IDBII/IIIK na s¢ppexmusnocme npususku (o) mpanc-smunen-1,2-
oukapbornosou ruciomel (TOHK) u peonocuueckue xapaxmepucmurku QYHKYUOHATUSUPOBAHHBIX CcMecell
(II2BII/IIIK)-n-TOMK. Ilpususxy TOHAK x cmecam ITIDBII/IINIK ¢ npucymcemeuu 1,3-6uc(mpem-
oymunnepoxcuusonponun)oensona (Perk-14) ocywecmensiu 6 ogyxwmnexoeom sxempyoepe « TSSK-35/40»
(D =35 mm; L/D = 40).

Yemanoeneno, umo 0obasxu DIIK k TIOBII npusoosm x cuuscernuro IITP u pocmy éa3kocmu (1) KoHeu-
HbIX (OYHKYUOHATUSUPOBAHHBIX npodykmos. Haubonee peskoe cuuoicenue IITP u cywecmsennwiti pocm 1 01s
emeceu (IIOBI/IIIK)-n-TOUAK uabnrooaromea ¢ unmepgane xonyenmpayuti LK 50-100 mac.%. Ilpu
amom pyuxkyuonarusuposaunnan cmecov (IISBII/IIIIK)-n-TO/IAK, 6 xomopoil codepxcanue K co-
cmasasiem 50 mac.%, xapaxkmepusyemcsa Haubolee 8blCOKUM 3HAUEHUeM IHep2UuU aKMusayuu 6s3K020
meuenus E, = 98,5 k/ic-monv™, no cpasnenuio ¢ opyeumu cmecesbiMu CUCEMAMU, NOOBEPSHYMbIMU (YHK-
YuoHanuzayuu.

Ilokazano, umo enasnvim pezynomamom enusanus K na npusuexy TOUK aersemcsa pocm 3uavenuil
0. npu ysenuueHuu KoHyenmpayuu 0anno2o komnonenma ¢ IIDBII/IIK cmecu. [Ipuuunoi smoeo sensemcs
nogviuennas xumuveckas axmuenocmo K, no cpasuenuto ¢ I19BII, 6razo0aps naruuuio 8 cmpykmype
DIINIK bonvuteco Koauuecmsa peakyuoOHHbIX YeHMpOo8, GII0YAIOWUX IMUTbHbIE 36eHbs, MPemuyHble Amombl
Yenepooa u HeHacvlyeHvle pasmeHmsl OUeH08020 MOHOMePd.

Ha ocnosanuu cpasuumenvrnoco awnanuza HK-cnexmpos npusumoeix noaumepog II19BII-n-TO/IK,
SIAK-n-TOAK u ([IOBI/SIIK)-n-TOAK ycmanosneno, umo 6 IIDBII/IIIK cmecax TOHK npususaemcs
Kak k makpomonexynam IOBII, max u x maxpomonexyram SIIIK.

KoaioueBble ci10Ba: MoJMATHICH BHICOKOW IIOTHOCTH, STHJICHIPONWICHIUCHOBBIH Kay4dyK, CMECh MOJIH0JIe(HHOB,
TpaHc-3THIIeH-1,2-11KkapOOHOBask KUCIOTA, NEPOKCUIHBIN HHUIIMATOD, IPUBUBKA, PEaKIIMOHHA
JKCTPY3Hsl, PEOJIOTHYECKUE CBOUCTBA.
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The effect of the ratio of high density polyethylene (HDPE) and ethylene propylene diene rubber
(EPDM) in HDPE/EPDM blends on the grafting efficiency (a) of trans-ethylene-1,2-dicarboxylic acid
(TEDA) and the rheological characteristics of functionalized mixtures (HDPE/EPDM)-g-TEDA. Grafting of
TEDA onto HDPE/EPDM blends in the presence of 1,3-bis (tert-butylperoxyisopropyl)benzene (Perk-14)
was carried out in a twin-screw extruder TSSK-35/40 (D = 35 mm; L/D = 40).

It was found that the addition of EPDM to HDPE leads to a decrease in the MFI and an increase in
the viscosity () of the final functionalized products. The sharpest decrease in MFI and a significant in-
crease in values of # for mixtures (HDPE/EPDM)-g-TEDA is observed in the range of EPDM concentra-
tions of 50-100 wt%. In this case, the functionalized blend ((HDPE/EPDM)-g-TEDA, in which the EPDM
content is 50 wt%, is characterized by the highest value of the activation energy of viscous flow
(Ea = 98.5 kJ-mol) in comparison with other functionalized blend systems.

It is shown that the main result of the effect of EPDM on TEDA grafting is an increase in values of «
with an increase in the concentration of this component in the HDPE/EPDM blend. The reason for this is the
increased chemical activity of EPDM compared to HDPE, due to the presence in the structure of EPDM of a
larger number of reaction centers, including ethyl units, tertiary carbon atoms and unsaturated fragments of
the diene monomer.

Based on a comparative analysis of the IR-spectra of HDPE-g-TEDA, EPDM-g-TEDA and
(HDPE/EPDM)-g-TEDA, it was found that TEDA is grafted onto both HDPE macromolecules and EPDM in
HDPE/EPDM blends.

Keywords: high density polyethylene, ethylene propylene diene rubber, polyolefin mixture, trans-ethylene-1,2-
dicarboxylic acid, peroxide initiator, grafting, reaction extrusion, rheological properties.
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