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BUOPA3JIAI'TAEMBIE KOMIIO3UTbI HA OCHOBE NCKOITAEMBbIX
BUAOB CBIPbS. YACTD 1I: IPOLUECC BUOJAEI'PAJJALIMU (OB30OP)

E. B. BOPOBBEBAY, A. A. TIOIIOB%®

Tomenbckuii rocyapcTBeHHbIi yHuBepcuTeT uMenn ®. Ckopunsl, yi1. Coserckas, 104, 246019, r. [omens, Benapychb
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B uacmu I 0630pa (Ne 2, 2022) bviiu paccmompenvi cmpameuu ROLYYEeHUs. OUOPA3IA2AeMbIX KOMNO-
3UMo8 ¢ mMampuyell U3 UCKONAeMbIX 8UO08 CbIPbsl, XAPAKMEPHbIE CBOUCMEA IMUX KOMNOZUMOE, MEHOEeHYUU
Pazeumus peliKa OUOpaznazaemvix Mamepuaios.

B yacmu 11 0630pa uznosicenvl ocHoswl npoyecca buodezpadayu ROIUMEPHBLIX KOMNOZUMOS, YKA3AHb
gaxmopul, erusowue Ha dPHEKMUBHOCHb NPOMEKANUs AOUOMUYECKOU U OUOMUYECKOU CMAauil pazioice-
Hust mamepuanog. OcobenHHoe GHUMaHUe YOeleHO OUOMUYECKOl Cmadul OKUCTEHUs, OMMeUeHa OOMUHUDY-
HOUas poitb MUKPOOP2AHUIMO8 68 NPOYECccax OUOPA3IoNCeHUs NAACMUKO8, KOMOPAs B03MOMMCHA KAK 8 a3poD-
HBIX, MAK U 8 aHA3pobHbIX ycaosusax. Ilpueedenvl OanHble 00 UOEHMUPUYUPOBAHHBIX MUKDPOOPLAHUIMAX,
Pa3nazarnuux HecuopoIu3yemble NOAUMEPbL (WU MAMPuybl KOMNO3UMO8) HA OCHO8E UCKONAEMbIX 8UO08 Cbl-
Db, YKA3AHbL OCHOGHYBIE 2PYNNbL (PepMEHMOos, CHOCOOHbIE OUCCUMUTUPOBAMb MAKPOMOLEK)YIbl, 0COOEHHOCU
UX CMpoeHus u mMexamusmvl. B cmamve ykazanvi anvmepHamugHvle cnocobwvl buodespadayuil ROIUMEPHbIX
MAmepuanog: 8edeHuUe H3UMO8 6 NOIUMEPHYIO MAmpuyy uiu Qepmenmamuenas KOHGepcus NiACmuKd;
Ouonocuyeckue mMemoovl YMUiuzayuy noIumMepos ¢ y4acmuem iHcueblx opeanuzmos. Ommeuensvt npooiemvl
UCNONBb308ANUS ONUCAHHBIX CNOCOD08 OU00e2padayuy NOTUMEPHBIX KOMNOIUMOG.

Ioxazano, umo npu OUOPA3NONCEHUU NOIUMEPHBIX KOMHOZUMOS BO3HUKAION HOBbIE IKONOSUYECKUE
npobnembl, CéA3aHHbIE C HANUYUEM 8 UX COCMABEe MOKCUYHBIX OP2AHUYECKUX 000a80K (MOOupuramopos no-
JUMEPHBIX MAMEPUALO8) U MANCENbIX MEMALI08 (KOMNOHEHMbl OKCO-000a60K). B cmambe npuseden yenviil
PO Memo008 OYeHKU CmeneHu OUOIO2UYeCKUX pa3pyuleHull NiIACMuKd, 00cyicoeHa ux o0beKmueHOCmy U
HadesxcHocmy, OmmeyeHo, Umo npuHamole 8 NOCIeOHUe 200bl 20CyoapcmeenHvle cmanoapmul P omuocu-
MeNbHO OUOPA3NALAEMbIX NOIUMEPOS ONUPAIOMCS HA OAHHbIE PECRUPOMEMPUYECKUX MeCnos.

KiroueBble cji0Ba: MOMMMEPHBIT  KOMIIO3UT, a0WOTHYecKas W OHOTHYECKas CTaJAWH, MHHEpAIH3alus,
TUCCAMWIBALNS, OmoMmacca, KOMIIOCTHPOBAaHWE, THIPOJHU3HPYEMBIE H HETHAPOIH3HPYEMBIC
MOJIIMEPBI, MHUKPOOPTaHU3MBL, (PepMEHTHI, KO(aKTOp, HHKAICYIHMPOBAHUE, OMOIOTUICCKUN
METOJ], TOCY1apCTBEHHBIA CTaHIaPT.

BIODEGRADABLE COMPOSITES BASED ON FOSSIL TYPES OF RAW
MATERIALS. PART II: THE PROCESS OF BIODEGRADATION
(REVIEW)
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In part | of the review (No. 2, 2022), strategies for obtaining biodegradable composites with a matrix
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from fossil raw materials, the characteristic properties of these composites, and trends in the development of
the biodegradable materials market were considered.

Part 1l of the review outlines the fundamentals of the process of biodegradation of polymer
composites, indicates the factors that affect the efficiency of the abiotic and biotic stages of material
decomposition. Particular attention is paid to the biotic stage of oxidation, the dominant role of
microorganisms in the processes of biodegradation of plastics, which is possible both under aerobic and
anaerobic conditions, is noted. Data on identified microorganisms that decompose non-hydrolyzable
polymers (or composite matrices) based on fossil raw materials are presented, the main groups of enzymes
capable of dissimilating macromolecules, their structural features and mechanisms are indicated. The
article indicates alternative methods for the biodegradation of polymeric materials: the introduction of
enzymes into the polymer matrix or the enzymatic conversion of plastic; biological methods of polymer
utilization with the participation of living organisms. The problems of using the described methods for the
biodegradation of polymer composites are noted.

It is shown that the biodegradation of polymer composites gives rise to new environmental problems
associated with the presence of toxic organic additives (modifiers of polymeric materials) and heavy metals
(components of oxo additives) in their composition. The article presents a number of methods for assessing
the degree of biological destruction of plastic, discusses their objectivity and reliability. It is noted that the
state standards of the Republic of Belarus regarding biodegradable polymers adopted in recent years are
based on the data of respirometric tests.

Keywords: polymer composite, abiotic and biotic stages, mineralization, dissimilation, biomass, composting, hy-
drolysable and non-hydrolysable polymers, microorganisms, enzymes, cofactor, encapsulation, biologi-
cal method, state standard.
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