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AHHOTaUA

lanoOyTtunoseie kayuyku (I'BK), momy4yaemble rajoreHupoBaHneM OyTUIIKaydyKa, SBISIOTCS HE3aMEHUMBIMU
MaTepHataMu JJisl IPOU3BOACTBA OECKaMEPHBIX IIMH U Pe3WHOTEXHUUECKUX U3/IeNUi ONarogapsi yHUKaIbHOMY
KOMIUIEKCY CBOMCTB: BBICOKOW I'a30HEMPOHUIIAEMOCTH, TEIUNIOCTOMKOCTH U YCTOMYMBOCTH K OKHCIIEHUIO. B cTaTee
TIPE/ICTaBIEHBl PE3yJbTAaThl KOMIUIEKCHOTO HCCIEAOBAHUS BIHMSHUS KIIOYEBBIX CTPYKTYPHBIX XapaKTEpPHCTHK
opomOyTmiToBoro Kaydyka (BBK) — comepkaHus (yHKIIMOHAIEHOTO TAJOTe€Ha, OCTATOYHON HENPEIeTbHOCTH U
MOJIEKYIIsIpHO-MaccoBoro pacnpeneneHus (MMP) — Ha Gpusuko-MexaHMYEeCKHe U TEXHOJIOTMUYECKHE CBOMCTBA Pe3H-
HOBBIX cMecell U ByJkaHu3aToB. Ocoboe BHUMaHue yaeneHo OenumapkuHry oopasnoB bBK nmpoussoactsa [TAO
«HKHX» ¢ Begymumu 3apyoexxusivu ananoramu (Exxon, Arlanxeo, Cenway). Y cTaHOBIIEHO, YTO OTIAMYUTEIHLHOM
0COOEHHOCTBIO OTEYECTBEHHOTO KayuyKa SIBIISIETCS Y3KO€ MOJIEKYJISIPHO-MaCCOBOE PACIPEIENICHNE, YTO TTOJIOKH-
TENTFHO CKa3bIBAaeTCsl Ha Ta30HEPOHHUIIAEMOCTH TOTOBBIX M3/IENHH, HO OJHOBPEMEHHO ITOBBIIIAET BSI3KOCTH CHIPHIX
PE3MHOBBIX CMECEH, MOTEHINAIFHO YCIOXKHSISI TIPOLIECC TePepabOTKH.

B paborte 3xcnieprMEHTaIBHO MTOATBEPIKACHO, UTO LieJICHANIPaBICHHOE CHIDKEHNE MacCOBOI oy Opoma 10
1.6% u HenaceiuenHnocty 1o 1.4-1.5 % Mon. B coueTaHuy ¢ ONTUMHU3ALMEH HHIEKca MOJIMANCIIEPCHOCTH (10 3Ha-
yeHn# 1.9-2.0) mo3BONsET 3HAUMTENBHO YIIYUIIHTh TEXHOJIOTMYHOCTh MaTeprana. [lokazaHo, 4To Takas ONTHMH-
3aIMs cocTaBa 0OECTIeUNBaeT CHU)KEHUE BA3KOCTH KoMmayHzaa o Mynu Ha 10-15%, ymensienne ycaaku Ha 30-
45% u camkenne dpdekra [eiiHa B BysikaHM3aTaX, YTO CBUIETEILCTBYET O 00Jiee pABHOMEPHOM PAaCTIPEICIICHUH
HAITOJTHHUTENS. ¥ YITyUIIeHHH AWHAMHUYECKHX CBOMCTB. BaXHBIM pe3ynbTaToM paboThI SABJSIETCS JOKa3aTeIbCTBO
TOTO, YTO JOCTUTHYTOE YIIy4IlleHHEe HepepadaThiBaeMOCTH HE MPUBOAWT K YXYAUICHHIO IPOYHOCTHBIX XapakKTe-
PUCTUK U ra30HENPOHUIAEMOCTH, KOTOPBIC COXPAHAIOTCS HA YPOBHE JIyUIINX 3apyOekHBIX CTaHIApTOB, YTO HOJ-
TBEPIKAACT KOHKYPEHTOCIIOCOOHOCTh OTEYECTBEHHOT'O TIPOIYKTA.

Omnpezenenre coaepxanus PyHKIHOHAIBHOTO rajoreHa U CTPYKTYpPhI H30IPEHOBBIX 3BEHBEB MPOBOAMIIOCH
metozoM SIMP-criekTpockonuu Ha siapax °C, uTo 00eced Io BHICOKYIO TOYHOCTh MAEHTH(DHMKAIMN XUMUIECKHIX
TIpeBpallleHnii B Tpoliecce rajoreHupoBanus. [lomyyeHHbIe pe3yIbTaThl JEMOHCTPHPYIOT BOZMOXHOCTD IIeJIeHAall-
PaBJIEHHOI'O PETYJIMPOBAHUS XUMHUYECKOIO COCTAaBA U MOJIEKYJISIPHOM CTpyKTYpbl BBK 1151 NOBBIIEHHUS €70 TEXHO-
JIOTUYHOCTH 0€3 TMOTepH SKCIUTyaTalMOHHBIX CBOWCTB. Pa3paOoTaHHBIE MOIXOMBI K KOPPENSAIHUU CTPYKTYpPHI U
CBOMCTB CO3aI0T OCHOBY ISl IMIIOPTO3aMEILEHHUS] BEICOKOTEXHOJIOTMUHBIX MapoK OpOMOYTHIIOBOTO Kaydyka, a
TaKOKe MOJATBEPKIA0T BBICOKUM 3KCOpTHBIN noTeHman npoxykuuu ITAO « HKHX)» Ha MUpOBOM pBIHKE IIMHHBIX
U pE3MHOTEXHUYECKUX MAaTEPHAIIOB.
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Abstract

Halobutyl rubbers (HBR), produced by halogenation of butyl rubber, are indispensable materials for the production
of tubeless tires and rubber products due to their unique combination of properties: high gas impermeability, heat
resistance, and oxidation stability. This article presents the results of a comprehensive study examining the influence
of key structural characteristics of bromobutyl rubber (BIIR) — functional halogen content, residual unsaturation, and
molecular weight distribution (MWD) — on the physicomechanical and technological properties of rubber compounds
and vulcanizates. Particular attention is paid to benchmarking HBR samples produced by PJSC NKNH with leading
foreign analogues (Exxon, Arlanxeo, Cenway). It was established that a distinctive feature of domestic rubber is its
narrow molecular weight distribution, which positively impacts the gas impermeability of finished products but
simultaneously increases the viscosity of raw rubber compounds, potentially complicating processing.

The study experimentally confirmed that a targeted reduction in the bromine mass fraction to 1.6% and
unsaturation to 1.4-1.5 % mol, combined with optimization of the polydispersity index (to values of 1.9-2.0),
significantly improves the material's processability. It was shown that such compositional optimization reduces the
Mooney viscosity of the compound by 10-15%, reduces shrinkage by 30-45%, and reduces the Payne effect in
vulcanizates, indicating a more uniform filler distribution and improved dynamic properties. An important result of
the study is the demonstration that the achieved improvement in processability does not lead to a deterioration in
strength properties and gas impermeability, which remain at the level of the best international standards, confirming
the competitiveness of the domestic product.

The functional halogen content and the structure of isoprene units were determined using *C NMR
spectroscopy, ensuring highly accurate identification of chemical transformations during the halogenation process.
The obtained results demonstrate the possibility of targeted regulation of the chemical composition and molecular
structure of bromobutyl rubber to improve its processability without compromising its performance properties. The
developed approaches to correlating structure and properties provide the basis for import substitution of high-tech
bromobutyl rubber grades and confirm the high export potential of PISC NKNH's products in the global tire and
rubber materials market.
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