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AHHOTaLUA
B craTthe mpencraBieH OeTa’bHBIA aHaIH3 COBPEMEHHBIX cTpaTerwii momudukanun OytunkaydaykoB (BK) u
ranoOytuwikay4uykoB (I'BK), HarpaBneHHBIX Ha MPeoI0IeHUE X TPAAUIUOHHBIX O'PAHUYCHUH 1 CYILIECTBEHHOE
yAy4IlIEHHE TEXHOJIOTHMYECKUX M SKCIUTyaTallMOHHBIX CBOMCTB. McciiemoBaHHe OXBaThIBaeT /1Ba OCHOBHBIX
HanpapjeHUS MOACPHU3ALMH: LeJICHAIIPAaBICHHOE M3MEHEHHE Ipolecca MOJUMEPH3ALUN U HOCICIYIOLIYIO
XUMHAYECKYI0 MOIU(HUKALNIO TOTOBBIX ITOJTUMEPOB.

B pamxax nmepBoro noxxoja AeTaibHO paccCMaTpUBAIOTCS HHHOBAIIMOHHBIE H3MEHEHUS B CHHTE3€, TaKHe
KaK HCIOJIb30BaHNE aJIETEPHATHBHBIX COMOHOMEpPOB. KiTloueBBIM MpUMEpPOM SIBIISIETCSI IPUMEHEHUE 7-METHIICTH-
pona Juid co3iaHus OpOMHMPOBAHHBIX COTOIMMEPOB, KOMMEpUYECKH MpEACTaBIECHHBIX MO Mapkoi Exxpro™,
KOTOpBIE COYETAIOT BBICOKYIO 0aphEepPHOCTD C YIYUIIEHHONH COBMECTUMOCTBIO C HAOIHUTEISAMH. AHATM3UPYIOTCS
TaKKe METONIbl BApbUPOBAHMSI YPOBHS HEHACHIIIEHHOCTH B OCHOBHOM e M pa3paboTKa 3BE30000pa3HBIX
Pa3BETBICHHBIX APXUTEKTYp (Hampumep, OT KoMmaHuu Exxon), 4To MO3BOJISET ONTHMHU3UPOBATH PEOJIOTHYECKHE
XapaKTEePUCTHKH, TIepepadaThiBAeMOCTh U AMHAMIYECKYIO BEIHOCIIMBOCTh MaTepHaia.

Bropoe Hanpasnenue ¢pokycupyercs Ha MeTofax QyHKIIMOHAIN3AIUH, B YACTHOCTH, Ha CO3JJaHUH HOHO-
mepabIX popm BK u I'BK mytem BBeneHust HOHOTEHHBIX Tpymil. J[aHHAsS MOAU(UKAIHS TPUBOANT K (HOpMUPO-
BAaHUIO JONOJHUTEIbHBIX (U3MUYECKUX CBA3CH B MOJMMEPHOM MarpHle, YTO CHOCOOCTBYET 3HAYUTEIHLHOMY
POCTY MEXaHHUYECKON MPOYHOCTH, aIT€3NOHHBIX CBOWCTB U TEPMHUECKON CTaOMILHOCTH MarepuanoB. Kpome
TOTO, OTKPBIBAIOTCSI HOBBIE, OOJiee SKOJIOTUYHBIC TYTH BYJIKaHU3AIMH, BKIIIOYAsi TIEPOKCUIHBIE CHCTEMBI, YTO
KPUTUYECKH BOXKHO JIJISl IIPOU3BOJICTBA «UHCTBIX)» U3CITUI MEIUIIMHCKOTO U (hapMalleBTUIECKOTO Ha3HAuEHHS.

IIpoBenennpIii 0030p yOeAWTENHHO JOKAa3bIBAeT, 4TO IeneHanpaBieHHas momudukanus bK u 'BK
OTKPBIBAET TMEPEA STUMHU TPAAULMOHHBIMHU 3JIaCTOMEPaMH HOBBIE BBHICOKOTEXHOJIOIMYHBIE 00JIaCTU MPUMEHEHHUS.
IlepcriekTHBBI BKITIOUAIOT MTPOU3BOICTBO YCOBEPIICHCTBOBAHHBIX OECKAMEPHBIX IIMH C TOBBIIICHHOW TepMEeTHY-
HOCTBIO, BRICOKOTIPOYHBIX PE3MHOTEXHUYECKHUX U3IEIHH, a TAKKe CIEIHATN3NPOBAHHBIX IPOIYKTOB IS OMOMETH-
[MHEI, T7Ie TPeOYIOTCs YHUKAILHOE COYeTaHNne OMOCOBMECTIMOCTH, OaphepPHBIX CBOWCTB U CTEPHIIU3YEMOCTH.
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Abstract
This article presents a detailed analysis of modern modification strategies for butyl rubbers (BR) and halobutyl rubbers
(HBR), aimed at overcoming their traditional limitations and significantly improving their processing and performance
properties. The study covers two main areas of modernization: targeted modification of the polymerization process and
subsequent chemical modification of the finished polymers.

The first approach examines in detail innovative changes in synthesis, such as the use of alternative comonomers.
A key example is the use of p-methylstyrene to create brominated copolymers, commercially available under the
Exxpro™ brand, which combine high barrier properties with improved compatibility with fillers. Methods for varying
the level of unsaturation in the backbone and the development of star-shaped branched architectures (such as those from
Exxon) are also analyzed, allowing for optimization of the rheological properties, processability, and dynamic endurance
of the material. The second area focuses on functionalization methods, specifically the creation of ionomeric forms of
BR and HBR by introducing ionogenic groups. This modification leads to the formation of additional physical bonds in
the polymer matrix, which significantly increases the mechanical strength, adhesive properties, and thermal stability of
the materials. Furthermore, new, more environmentally friendly vulcanization routes are being opened up, including
peroxide systems, which is critical for the production of "clean" medical and pharmaceutical products.

This review convincingly demonstrates that targeted modification of BR and HBR opens up new high-tech
applications for these traditional elastomers. Potential applications include the production of improved tubeless tires
with increased air tightness, high-strength rubber products, and specialized biomedical products that require a unique
combination of biocompatibility, barrier properties, and sterilizability.
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