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Modern plastics — a complex composite formation,
which meet various requirements (strength, durability, color,
light, temperature softening, longevity, or conversely, the
ability to biodegradable, elasticity, hygienic and organoleptic
properties, the tendency to accumulate static electricity and
etc.). Most of these indicators is regulated and determined by
metal compounds.

Our research has shown that polymer compositions
really contain metals of various groups and varying
degrees of toxicity (Table 1).

Polymeric materials are the main source of danger
during a fire because of the formation of toxic products of
combustion.

The range of chemicals that migrate into the en-
vironment is very diverse. Our research has shown that
products of combustion polymeric materials are contain
heavy metals (HM), which are part of the air in the form
of solids (high concentration) and vapor (low
concentration).

Migration of heavy metals is possible through:

1) formation of ash residue, which largely consists of
metal compounds which are in the most labile and
reactive form.

2) formation of aerosol phase (smoke), which consists
of the condensed parts of the polymer residue.

3) formation of volatile chlorides because of the
presence of halogen compounds, especially organic
halogen compounds (at first, polyvinyl chloride) during
combustion. Almost all chlorides of heavy metals have a
lower sublimation point than the boiling point. Thus, Ty
(ZnCly) = 732 °C and sublimation takes place at 350 °C,
Tsub. AICI; — 180 °C, TiCly — 136 °C.

4) formation of metal carbonyl (Ni(CO),, Fe(CO)s,
Mn,(CO);p, Cr(CO)s) due to interaction with carbon
monoxide (carbon monoxide), which is formed during
combustion in a lack of oxygen . Carbonyl formation
occurs at 50-60 °C. However, most of them are not stable:
carbonyl molecules break up if it enters the hot zone of
the flame. Metal atoms contained in them, find
themselves in the atmosphere in the form of a metal
vapor.
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TI'opinna nonimeprnux mamepianie enocumv icmomuuil
6HECOK 'y 3a0pyOHEeHHA  HAGKOIUUWIHBO20  CePedosula
sadickumu memanamu. 3a0pyOHeHHA 6i00ysaemuvca nio uac
nosicesic, npu Cnanio8anHi nonimepuux 6ioxoois. /locnioiiceno
emicm memanie y nonimepax. Ilpogedeno ananiz oixcepen ma
MexanizmMie Mizpayii 6arxcKux memanie.

KrouoBi cioBa — noniMepHi Marepiany, BaXKi MeTauy,
HABKOJIUIIHE CEPEIOBHIIIE, TEPMOAECTPYKILSL, TOKCHIHICTb.

l. BcTtyn

CydacHi mojriMepHi BUpOOU — Iie CKJIaIHI KOMIIO3UTHI
YTBOPEHHS, SK TPABWIO, HEOMHOPIAHOTO CKIATy, IO
3aJIOBOJILHAIOTh HAWPI3HOMAHITHIIIMM BHMOraMm  (Mill-
HICTh, 3HOCOCTIHKICTh, 3a0apBIICHHS, CBITJIOCTIHKICTB,
TeMIepaTypa MOM'SKIICHHS, TOBI'OBIYHICTh 200, HABIIAKH,
3aTHICT, IO OIOpO3KJIamy 1 CaMOYTHITI3allii, elacTHd-
HICTB, TITi€HIYHI T4 OPTAaHOJIENTHUYHI MOKA3HUKH, CXUJIb-
HICTh IO HAKOIHUYCHHS CTATHYHOI EJICKTPUKH 1 T.I.).
3HayHa YaCTHHA IMX TOKA3HUKIB PErYIIOEThCS 1 BU3HA-
Ya€eThCS CIIOJIyKaMu MeTamiB [1, 2].

[I. Baxxki meTanm
y cknagi noniMepHux matepianis

3rifiHO 3 JiTepaTYpHUMH JaHUMHU, JUII BUTOTOBJICHHS
TepMocTabinizaTopiB  moniMepHux MatepianiBs  (IIM)
BUKOpHCTOBYIOTH 10% BHAoOyTOro B CBIiTI KaaMifo,
oineIre 3,5% CBITOBOro BHIOOYTKY 0J10Ba, 14% CBUHIIIO.
Cnig 3asHaumtd, mo 1ie 10% BUIOOYTOrO CBHHIIIO
BHUKOPHCTOBYETHCS JJIsl BUTOTOBJICHHS MIrMEHTIB, Gap0 i
KOMITayH/IiB, SIKI TaKOXX BUKOPHCTOBYIOTBCS B SIKOCTI
KOMIIOHCHTIB MTOJIIMEPHUX MaTepiaiis [3].

[lpoBeneni HamMu JOCTIDKEHHS IOKa3ad, WO B
TIOJTIMEPHHUX KOMIIO3MUIIISIX JIMCHO TIPUCYTHI METAH Pi3HHX
TPy i pi3HOro cTyreHs TokcnaHocTi (Tadmmis).

BmicT Baxkkux mertaiis
y 3pa3Kax noJjiMepHHuX MaTepiajiB, Mr/Kr

Haiivenysariot |, g | g | Al | sb | Pb
3paskis [IM
[onotHo
HETKaHe 930,7 | 253 8,75 | 107,5 | 255,7 | 2952
OI'HETEKC-A
Cxommactuk | 331,6 | 4,63 3,11 | 1406,2 | 620,0 | 243
Baronka [IBX | 58,5 36,9 850 |1163,0| 76,7 | 3579
Crens3yTrst 2198 | 9,70 5,07 83,5 10,6 | 1834
BBomstrist [IBX
DANVIL CI 165,7 | 7,74 0,70 | 988,8 | 58,53 | 8458,2
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TIpoooeorcenns

Haiivenysariot |, g | gy | Al | sb | Pb
3pazkis [IM

Oo6omonka [IBX

DANVILCS | 301,5 | 1,19 3,73 | 109,7 | 399,7 | 7590,8
7207

Binimicuikipa | 224,8 | 246,8 | 34,86 | 831,3 |9221,6| 1746
Oo6oroHKa

kabemo AMP | 46,6 0,32 7,06 | 5829 | 16,6 252

NETCONNECT

CONFill 6205

HanoBHioBau | 1289 | 0,75 736 | 1691 | 63,8 97,1
Ka0emo

[ll. TepmoaecTpykKUis nosliMepHUx
MaTepianiB gk gkepeno 3abpyaHeHHs
BaXXKMMM MeTanamu

IIM npencTaBisitoTh TOJIOBHE JPKEPENO HeOe3NeKH IpH
MOKEeKAX 32 pPaxyHOK YTBOPEHHS TOKCHYHHX TPOJIYKTIB
TEPMOOKHUCITIOBAIIBHOI  IeCTpyKILi 1 mipomizy [4]. Crektp
XIMIYHHMX PEUOBHH, III0 MITPYIOT, IY>KE Pi3HOMaHITHUH [5-8].
Hammi  mocnmimpkeHHS TIOKa3aaM, IO IEH CIIGKTp BKIIOYAE
TakoXX Bakki Meranmu (BM), siki BUSBISIOTBCS B TIOBITPI
y CKJIaJi TBEpAMX KOMIIOHEHTIB (OUTblla YacTWHA) 1 TapH
(B ICTOTHO OLTBIIT HU3BKHX KOHIICHTPAITISX ).

Mirpauis BM B HaBKOJHMIIHE CEPENOBHIIEC CTaE
MOXITUBOIO 3aBJISIKH:

1) YTBOpEHHIO 30JIFHOTO 3aJIMIIKY, SIKUA B 3HAYHIN
MIpi CKJIaZa€ThCsl 13 CIOJTYK METaliB, KOTPi 3HAXOMITHCS
B HaHOLIBII JIAOUTBHIH 1 peakiiHHOCTIPOMOXKHIN (hopmi.

2) YTBOpEHHIO aepo30ibHOi a3y (IuMy), siKa CKIa-
JIAETBCS 3 KOHJIEHCOBAHHMX YaCTHH 3aJIMILKY MOJIMEpY.

3) YTBOPEHHIO JIETKUX XJIOPHUIIB y pa3i MPUCYTHOCTI B
ocepe/iKy TOpiHHS TaJIOTEHBMICHUX PEYOBHH, B IIEPUIY
Yyepry OpraHigyHMX XJIOPIOXigHuX (B nepury uepry, [1BX).
Maiixe anst Beix xnopuzis BM temneparypa cyOsiimarii
HaOaraTto HIDKYe 3a Temmeparypy kumiHHS. Tak, T
(ZnCly) = 732 °C, a nomiTHa cyOJimMallis ClloCTePIraeThest
Bxe mpu 350 °C, Ty AlCL; — 180 °C, TiCl, — 136 °C.

4) yreopennto kapOoHitiB MeTaniB (Ni(CO),, Fe(CO)s,
Mn,(CO);9, Cr(CO)s) 3aBasku B3a€MOJIi 3 MOHOOKCHIOM
ByIJIEII0 (YaJHUM Ta30M), SIKHH YTBODIOETBCS NpPHU
TOpiHHI B YMOBax HENIOJIKY KHCHIO. YTBOpEHHs KapOo-
HiniB BinOyBaeTbes Bxke npu 50-60 °C. Tlpore, OGinbliicth
3 HUX HE CTiHMKi: IIpH MOMaIaHHI B 30HY Iapsidoro moiaym's
MOJIEKYJIU KapOOHITY pO3MagaroThCs, aTOMH METaiy, 10
IIPU [[bOMY MICTSTHCS B HHUX, ONUHSIOTHCS B aTMocepi y
BUTJISIII MeETaJeBOi MapH, IO IPEACTABISE BEIHKY
HeOe3IeKy i3-3a BUCOKOI TOKCUYHOCTI MeTaiB [9].

BucHoBOK

[Ipouecn ropiHHS NONIMEPHUX MaTepialiB BHOCSATH
CBill BHECOK /10 3a0pyAHEHHS OTOYYIOUOrO CepeJOBHINA
BOKKAMH MeETaJaMHi Ta MOTPEOYIOTh  IMOAAJIBIIOTO
BHBYEHHSI.
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