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P 60T mocCBfIEH UCCIeoB HUIO MHOTOCIOWHOTO IUIEHOYHOTO M TepU J TOIM MUJI/TIOTUSTHIEH
tomuuHoi 80 MKM mpH ero o6p OOTKe ®IeKTPOHHBIM IIY4JKOM H KOMI KTHOH YCT HOBKE P OH IIMOH-
HOH CTepWIN3 LUHM ¢ MeCTHOH 6mo3 mmroil 103 Mu oT 3 mo 18 x['p. M3yu nuce u3MeHeHus (PU3HKO-
MeX HHYECKHX U O pbhepHBIX II P METPOB IOJMMEPHOTO M TepH JI , KOTOpPBIE MOTYT OTP 3UThCI H CpO-
K X Xp HEHMs CENIbCKOXO3IHCTBEHHON MPOLYKLIUH.

This study examines the multilayered film material polyamide/polyethylene with a thickness of
80 um when it was processed by an electron beam on a compact radiation sterilization installation
with the local biosecurity by doses from 3 to 18 kGy. The changes in physico-mechanical and barrier
parameters of the polymer material, which can affect the shelf life of agricultural products, are studied.

PACS: 61.80.-x

BBEJEHHE

Jns coxp HeHus 3(EKT CTEPWIN3 LMW U YBEIUUCHUS CPOKOB XP HEHUS MHIIEBBIX MPO-
IyKTOB p AM LMOHHYI0O 00p OOTKY MPOBOZAT B yH KOBKE. B OCHOBHOM HCIIOJIB3YIOT MHOTO-
CJIOWHBIE IUICHOYHbIE M TEPH JIbl P 3JIMYHOrO cocT B . KOMOMHHPYS HECKOJBKO CJIOEB P 3-
JINYHBIX TOJIUMEPOB, MPOU3BOJUTEND IOMyd €T BO3MOXHOCTh CO3J B Thb IUICHOYHBIE M TepH-

JIBL C 3 J1 HHBIMU CBOICTB MM JUIS K KIOTO BHUJA CEIbXO3MPOAYKLIHUU C Y4ETOM JbIX TEIbHBIX
nipoueccoB. [Ipu oOp GOTKe NMUILEBBIX HMPOAYKTOB DIIEKTPOH MU KpOME YHHUUYTOXeEHHs Ooles-
HETBOPHBIX O KTEepHii U BUPYCOB MOTYT IIPOMCXOAUTh XUMUYecKue mnpoueccsl. H npumep, npu
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P AW LMOHHOM CTEPUIIN3 LM B IOJUMEDP X MOXHO H OJIIOA Tb IPOLIECCH CIIMBKU U AECTPYK-
uun [1-3]. WMMeHHO mosTOMy OBUT TMOCT BJCH 3 O Y — W3YYUTHh BIUSIHUE P IU LHOHHOMN
00p GOTKHM H CTPYKTYpPY MHOTOKOMIIOHEHTHOTO MOJIMMEPHOTO M TEpHU J Iocie OOIydYeHUs 1
IIPU €ro Xp HEHUH.

METOJUKA U PE3YJILTATHI UCCIETOBAHUIA

JI1g uccnenoB HUS UCIIONB30B JICS MOJIMMEPHBIN YT KOBOYHBIM M TE€pU JI IONMH MU/TIOIU3-
tuneH (PA/PE) B cootHomenuu 20:80, TonmuHoii 80 MKM NpOU3BOACTB JIMUTPOBCKOTO 3 BOJ
ru0Koil yn KoBkH. CTpPYKTypHbIe TIPYMIIBI [ HHOTO HOMUMEPHOrO M TEPH JI HPEICT BIECHBI
H puc. l.

P mu mmonnyro 06p 60TKy npoBoawiu B LlenTtpe p nu nuwonHsix texHonorunii MPTU PAH
H KOMIT KTHOH YCT HOBKE p O IIMOHHOW CTEpPIIM3 LU C MECTHOH OMO3 IIUTOH C dHepruei
YCKOPEHHBIX JIEKTPOHOB 5 MaB, MomHOCTbIO yuK 271eKTpoHOB 1,5 kBT. Ind H nu3 usme-
HEHHI B XUMHYIECKOM COCT Be IUICHKH ucnonb3oB jcsd UK-crektpomerp @CM 1201 (Poccus)
CO CHIeKTp JIbHBIM 1 11 30HOM 400-4000 cM~! 1 p 3pemenuem 1 cm™!. O6p 3ubl IIEHKH HO-
Mel JIM B ONBITHYIO SYEWKY CTPOTO MEPIEHANKYISIPHO CBETOBOMY IIOTOKY, M CHHM JIM CIIEKTp
TIOIVIOIIEHMS TTOJIMMEPHOTO M TepH J1 JI0 W mocie obiydenusi. Kp eBoil yrom cMm 4uB HuUd
n3yy u H npubope TRACKER. Ilpu m3mepennn o6p 3em p 3MepoM 5 X 3 cM 00e3XUpH-
B €TCSl CIIUPTOM M YCT H BIIMB €TCS H TOJCT BKY M3MEPUTENbHOH sueiiku. M3mepurensHyo
A4eliKy yCT H BIUB 10T H CTOJIMK-IEPX TElb M BKIIOY IOT JI MIly ocBetutensi. C MOMOLIbIO
MUKPOIIIPHIL  OCTOPOXHO H HOCAT K L0 XuuKocTH (1 MM3) H TIOBEpPXHOCTB HCCIIETyeMOro
00p 311 . 3 TeM mpoucxoguT (hUKCHPOB HUE NPUOOpPOM (DOTOCHUMK K IUtH [4].

OOG6p 3upl nonmumepHoii wieHku PA/PE noasepr uch p M [IMOHHOMY OOJTy4EHHIO TIPH 103
ot 3 o 18 xI'p, obmyuenne nosropsiiocs 10 p 3. KOHTpOsb 3 MOIIOMIEHHBIME 103 MU BEJICS C
HCIIOIb30B HUEM CT HJl PTHBIX JO30METPHYECKMX IUIEHOK. [| jiee MpOBOAMINCH MCCIENOB HUS
CTPYKTYpbI 00p 3LOB j0, mocie oOiydyeHus M nocie 1 rox Xp HeHud, I 3TOr0 CHUM JIH
UK-cniektpsl B uuHTeps Je 400-5000 cv~t. H ubosnee X p KTepHble Y CTOTHI MOIIONIEHUS
(byHKIIMOH JIBHBIX TPYIIT HCCIIELYEMOTro MOJIMMEPHOTO M TepU J1 TpencT BJIeHH B p 6ote [S].
Pe3ynbT Thl HHTEHCUBHOCTH I1OJIOC NMOIIOLIEHUS (PYHKLIMOH JIBHBIX IPYMI B IOTMMEPHOM M -
TepH Jie TIpH P 3TTMYHOU 03¢ 0OydeHHs M mociie 1 rox Xp HeHWs MoK 3 Hbl H puc. 2.

H puc. 2 BugHO, 4TO NpU NOBBIMIEHNH 03 O0JIyde€HNS! HHTEHCUBHOCTD 110JI0C HOIIOLICHUS
He MeHsaeTcd B (pyHKUMOH JbHBIX rpynn X —COO- u —CHs, T KXe 3 BHCHMOCTb OCT €TCd
u nocie 1 rog xp Henusi. OTMeY eTcsl, YTO C YBEIMYEHHEM 103 OOJIydeHHs] YMEHBII ETCS
komnyectBo —C—C— rpynn u nocse 1 rog Xp HEHHd OHO CT HOBUTCH elne MeHblle. T Kxe H
pHC. 2 BUJHO, YTO MPH yBETMYCHUM JI03 HE3H UUTENPHO YMEHBII eTcs KoiamdecTBo rpymnn —C—
C— (584 cM~ 1), -NH- (3085 cM~1!). Tlocne 1 rog Xp HeHHMs OTMEY €TCsl yBeJMYeHHe IPYII
—NH- ¢ yBenuyenuem 103 oOnyueHus. B0O3MOXHO, MPOMU3OLICAINE MPOLECCHl Jerp 1l LUK B
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Puc. 1. CtpykrypH 4 dopmyn mnonumepHoro M tepu 1 PA/PE
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PA-cnoe no rpynnie -NH- co Bpemenem oct HoBuiuch. [locie 1 rog Xp HEHUS OTMETWIH
HE3H uMTeNnbHOE yBeanueHue Koamuects rpynn —C-O—C— (1257-1275 em~ 1), kotopoe noce
00JTy4eHns! B 3 BUCUMOCTH OT JJO3bl HE MEHSUINCE.

YBenueHne KoJIM4ecTB (QYHKIMOH JIBHBIX TPYIII C IIPUCYTCTBUEM KHCIIOPOA OTpP X €TCs
H I p MeTpe — Kp €BOM yriie ¢cM 4uB Hud (puc.3). Bumno, uto co cropoHsl PA-cios on
IIp KTUYECKH HE 3 BHCHUT OT 103 00 IydeHHs, rocie 1 roj Xp HeHHS Kp €BOH yroi CM YWB HUS
YMEHBII eTcd H 5° (B mpenen X OMIMOKH), HO 3 BUCHMOCTh OT A03bl He u3MeHserca. [lpu
W3YYeHUH TONUMEPHON IUIEHKH co cTopoHel PE H Omiom eTcs 3 METHOE yMEHBIIEHHE YIT
cMm yuB HU4 oT 80 mo 70° ¢ poctoMm fo3bl. Ilocne Xp HeHMS NMPOUCXOOUT YMEHBIIEHHUE Y
cMm uuB Hu4 B PE-cioe.

BBIBO/JIbI

B p 6Gore W3y4eH CTPYKTyp MHOTOCIOHHOrO mojmMepHoro M Tepu 1 PA/PE mertomom
HK-cniekTpocKonuu IpH p 37IMYHBIX 03 X 00IydeHUs ObICTPHIMH DJIEKTPOH MHU. YCT HOBJIEHO,
YTO MpPH YBEJMYECHUH 103 OOJydeHHs OTMed eTcs Aerp JA LU MOJIMMEpPHOro M Tepuwn B PA-
croe, B pe3ynbT Te yMeHsln etca yucio rpynn —C—C— u —-NH-, Ho mocne 1 rom Xp HeHus
komuaecTBo rpynn —NH- Bocet H BiuB ercsi. OTMEYEHO HE3H YMTENBPHOE yBEJIMYEHHE KO-
gectB a¢upubx rpynmn —C—O-C— mocie 1 rog Xp HEHHd, YTO TMOBIUSAIO H yYMEHbBIICHHE
Kp eBoro yrm cM uuB Hus B PE-cioe ot 80 go 67°. ]I HHble H pyIIEeHHS MOIYT IOBIIEYb
W3MEHEHUs (PU3NKO-MeX HUYECKMX U O PhEpPHBIX II P METPOB IOJUMEPHOIO M TEpH JI , 4TO
MOXET CYIIECTBEHHO OTP 3UTBCA H CPOK X Xp HEHUS CENIbCKOXO3AHCTBEHHOH MPOLYKLHH.
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