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NCCIEJOBAHUE BJIUAHUA AHTUIIMPEHOB
HA TEPMOOKHUCJ/IMTEJIBHYIO JECTPYKIINIO, 'TOPEHUE
U TEXHOJIOTHYECKHUE CBOMCTBA IMOJIUITUJIEHA

10. M. KPUBOI'Y3Y™, A. A. JJABBIJIOB!, B. B. IIEBYEHKO?, O. A. MAKAPEHKO!, XOAHI' MAI XA?,
HI'YEH TXU XAHX?

'MHCTUTYT MeXaHUKH METaJLIONOJIMMEPHBIX crcteM umenu B. A. Benoro HAH Benapycu, yii. Kuposa 32a, 246050, T'omens, Benapych
2PucTuTyT XUMUU BheTHAMCKOM akaieMUn HayKy U TexHosoruy, yi1. Xoanr Kyok Brer, 18, okpyr Kay I'naif, r. Xanoii, BretHam

Lenv pabomovr — uszyuenue erusnus azom-gocgopcodepacaugeco anmunuperna (APA) u eco bunaprou
cmecu ¢ bopamom yunka (BL) na mepmookuciumenvHyro 0eCmpyKyuro, 20proyecims U mexHoaiocudecKue xa-
PAKMEPUCMUKU KOMIOZUYUOHHBIX MAMEPUALO8 HA OCHO8e NOAUIMUIEeHA gblcokoll niomuocmu (I1DBII).

Honyuenue KoMno3umos ¢ NOHUNCEHHOU 20PIOYeCMbI0 OCYWECMEIALU MEMO00M IKCIMPY3UOHHO20 cMe-
wenus [IOBII ¢ anmunupenamu 6 ogyxuinexkogom sxcmpyoepe « ISSK-35/40». Temnepamypa 6 30nax cme-
wenus sxcmpyoepa cocmaensana oxono 190 °C npu wacmome spawenus winexa (vy) 300 mun™,

Peszyromamer uccreoosanuu noxkasanu, umo eseoerue APA u ADA + BI] npusooum Kk cHudiCeHuo mem-
nepamypul nauana oecmpykyuu I[I9BII, Ho 00HO8peMeHHO YCKOpsiem npoyecc KOKCooOpazoeanus Ha €20 no-
sepxnocmu. Ob smom ceudemenbcmeyem ygeauuenue Koauvecmea meepooz2o ocmamra npu 500 °C, sapvu-
pyiowezocs om 2,8% 0o 9,8% 6 3aeucumocmu om cocmaga KOMnO3UyUuU.

Tokaszano, umo xomnosumer IDBII, codepocawue kombunayuro APA u BL], demoncmpupyrom yayu-
WEHHYIO 02HEeCOUKOCMb, 00YCI0BIEHHYI0 00OHOBPEMEHHBIM (OPMUPOBAHUEM 3AUUTNHOZ0 KOKCONOOOOHO20
cnost u kepamuueckux cmpykmyp. B uacmnocmu, komnosum I19BIT + A®A + BI] npesocxooum kax ucxoo-
nouit [I9BIT, mak u komnosum IIOBII + ADA no 3amednenuro ckopocmu 20peHus.

Yemanoeneno, umo esedenue AGA u A®A + BL] ¢ 6 konyenmpayueti 0o 23,0 mac.% npugooum K cHu-
JHCEHUID NOKA3amesisi meKy4eCmu pacniasd U YMeHbUeHUI0 CO8UL08OU YY8CMBUMETbHOCMU 83KOCMU pAC-
n1agos no cpagueruio ¢ yucmoim IOBII. Omo ceudemenvcmayem o nomeHYuaIbHOM YiyuueHuu nepepada-
Mbl8AEMOCU KOMAOZUMOB, COOEPHCAUUX AHMUNUDEHDL.

KutoueBple cjIoBa: MOJMITHIEH, KOMIIO3UTBI, aHTHUIHPEHBI, TEPMOOKHUCIUTENbHAS JNECTPYKLUS, OTHECTOMKOCTD,
TEXHOJOTrM4YeCKHe CBOMCTBA.
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STUDY OF THE FIRE RETARDANTS INFLUENCE
ON THERMAL-OXIDATIVE DESTRUCTION, COMBUSTION
AND TECHNOLOGICAL PROPERTIES OF POLYETHYLENE

YU. M. KRIVOGUZY, A, A. DAVYDOV?, V. V. SHEVCHENKO?, O. A. MAKARENKO?, HOANG MAI HA?,
NGUYEN THI HANH?

V. A. Belyi Metal-Polymer Research Institute of National Academy of Sciences of Belarus, Kirov St., 32a, 246050, Gomel, Belarus
2Institute of Chemistry, Vietnam Academy of Science and Technology, Hoang Quoc Viet St. 18, Cau Giay, Hanoi, Vietnam

The aim of the work is to study the effect of nitrogen-phosphorus-containing flame retardant (NPFR)
and its binary mixture with zinc borate (ZB) on thermal-oxidative degradation, flammability and technologi-
cal characteristics of composite materials based on high-density polyethylene (HDPE).

The production of composites with reduced flammability was carried out by extrusion mixing of HDPE
with flame retardants in a twin-screw extruder TSSK-35/40. The temperature in the extruder mixing zones
was maintained at 190 °C at a screw rotation frequency (vs) of 300 min2.

The results of the studies showed that the introduction of NPFR and NPFR + ZB leads to a decrease in
the temperature of the onset of HDPE degradation, but simultaneously accelerates the process of coke for-
mation on its surface. This is evidenced by the increase in the amount of solid residue at 500 °C, varying
from 2.8% to 9.8% depending on the composition of the composite. It is shown that HDPE composites con-
taining a combination of NPFR and ZB demonstrate improved fire resistance due to the simultaneous for-
mation of a protective coke-like layer and ceramic structures. In particular, the HDPE + NPFR + ZB com-
posite surpasses both the original HDPE and the HDPE + NPFR composite in terms of slowing down the
combustion rate. It was found that the introduction of NPFR and NPFR + ZB in a concentration of up to
23.0 wt.% leads to a decrease in the melt flow index (MFI) and a decrease in the shear sensitivity of the vis-
cosity of the melts compared to pure HDPE. This indicates a potential improvement in the processability of
composites containing flame retardants.

Keywords: polyethylene, composites, fire retardants, thermal-oxidative destruction, fire resistance, technological

properties.
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