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AKOJTOMMYECKUE ACMNEKTbI NEPEPABOTKN OTXOAOB PE3UHbI
METOAOM TEPMOAECTPYKLUU

Paboma nocesuena evisgnenuio nusHus 8PEOHbIX PAKMOPOE HA OKPYHCAIOUIO CPEOY 6 VCI0GUSIX
NPOMBIUAEHHOU 0eSTMETbHOCU NPEONPUSIUSL O NEPEPAbOmKe Pe3UHOCOOEPHCAUUX OTNXO008 MEMOIOM
mepmoodecmpykyuu. IIpedcmasienvl 6u0bl nepepabamvli8aembix Omxo008 U 6blOPOCLL NPEeONPUSINUSL.

Knrwouesvie cnosa: omxoovl pesunnl, nepepadbomxa, mepmooOecmpykyus, 6bl0pOCsl, UCTHOYHUKU 3d-

2pA3HEeHUs, OKpYJcalouas cpeod.

IIpoGsiema M ee CBA3b ¢ HAYYHBIMH H
NpaKTHYeCKUMHU 3anayamu. B Hacrosiee
BpeMsl OJHUM U3 CaMbIX IUIAYEBHBIX pPe3YyIib-
TaTOB AHTPOIIOT€HHOM NIEATEIBHOCTH YelloBe-
Ka sBisiercs oOpa3oBaHUE OTXOJIOB, U, B
YaCTHOCTH, OTCIYKMBIIMX CBOH CPOK IOJIH-
MEpPHBIX U PE3UHOTEXHUUECKUX u3aenuit [1].

JIMHAMHYHBIM POCT mHapka aBTOMOOMIIEH
BO BCEX CTpaHax NMPUBOJUT K MOCTOSHHOMY
HAKOIUICHUIO W3HOIIEHHBIX aBTOMOOMJIBHBIX
muH. [lo 1aHHBIM €BpPONENCKON accoluanuu
nepepaboOTYMKOB IIMH, OOIIEMUPOBBIE 3a-
1achl U3HOUIEHHBIX MOKPBIIIEK OLIEHUBAIOTCS
B 25 MJIH TOHH IPHU €XKEroJHOM IPUPOCTE HE
MeHee 7 MuH TOHH. Ha eBpornelickue cTpaHsl
MPUXOAUTCA OKOJIO 2 MJIH TOHH. M3 3TOro
KOJIMYECTBAa B MHUPE TOJIbKO 23 % MOKpHIIEK
HaxoIAT TpuUMeHeHue, a octasimmecs 77 %
MOCTOSTHHO HakaruBaroTcs [2]. [Ipobrnema
nepepaboTKU M YTWIM3ALUU IIHH SIBIISIETCS
aKTyaJlbHOM U JuIs Hawel PecryOmuku.

Beimenmme u3 sKcrutyaTallM H3HOIIECH-
HbI€ aBTOLLUMHBI SBJISIOTCS MUCTOUHUKOM JUIH-
TEJIBHOTO 3arpsi3HEHUS] OKpY)Karollel cpeibl
110 MHOTHUM NpUYrHaM [3], a *MEHHO:

— He MoJBeprarTcs OHOJOTHYECKOMY pa3-
PYLIEHUIO (CPOK pa3jokKEHUS! MOKPBHIIIKU B
3emJie cocrasisieT Oosee 100 ner);

— OTHEOTaCHBI, B CIly4yae BO3TOpPaHUS BbI-
NeNA0T 00JbIIOE KOJUYECTBO BPEAHBIX TOK-
CUYHBIX BelIeCTB (IUPEH, (EHAHTPEH, aHTpa-
1eH (KaHmeporeH), (GayopaHTeH, a TaKke B
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3aBHCHMOCTH OT YCIIOBUH ropeHus — Hadra-
JIUH (KaHIeporeH), 2-meTmiHadTanus, oude-
HuJ, aneHadTwieH (kKaHieporeH), QuyopeH
(kaHmeporen), areHadTeH (KaHIEPOTEH),
OeH3aHTpalleH, XpU3eH (KaHIeporeH), OeH3a-
nupeH (0cob0 onacHbId KaHIEPOTeH), IUOeH-
3aHTpaneH). [loxkapoonmacHOCTh XapakTepH-
3yeTcsi IMPOJOJKUTEIBHOCTBIO, TPYAHOCTHIO
TYIICHHS, CHJIBHOW 3arps3HEHHOCTHIO aTMO-
cepHOro BO3yxa, M0YB, FPYHTOBBIX BOJI;

— SIBJIAIOTCSL MJICATbHBIM MECTOM JUISL pa3-
MHOJKEHHSI KPOBOCOCYIIMX HACEKOMBIX, TPHI-
3YHOB U CITy’KaT HCTOYHHUKOM WHQEKITHOHHBIX
3a00JIEBaHHUI;

— KOHTAKT aBTOIOKPHIIMIEK C MPHUPOTHBIMHU
OCaJIKaMH ¥ TPYHTOBBIMH BOJAMH COTIPOBOK-
JaeTCsl BEIMBIBAHUEM psila TOKCHYHBIX Opra-
HUYECKUX COCNWHEHM: MU(ECHUIaMHUHA, -
Oyruidranarta, peHaHTpEHA U JPYTUX, KOTO-
pBIe MOMAJAl0T B TOYBY M MUTPHUPYIOT 110 BO-
JIOTOKaM Ha OOJIBIINE PACCTOSHHUSL.

Heabio ganHOW pabOTHI SBISIETCS IKOJIO-
THYECKasi OICHKA BIUSHHS HAa OKPYKAIOUIYIO
cpeny MpeAnpusITHS 10 TIepepadoTKe PEe3HUHO-
COZIEpKAIUX OTXOJOB METOJIOM TepMO/Ie-
CTPYKIIUH.

OO0beKT Hccie 0BaHUsL — JIEATEIBHOCTD
npeanpustusi OO0 «Ykppocpecypch» 10
nepepabOTKe N3HOMIEHHBIX aBTOITOKPHIIIEK.

IIpeaver ucciegoBaHUsi — DKOJOTHYE-
CKHIl aHaiH3 TpoIliecca mepepadoTKH PEe3HHBI
METOJIOM TePMOJIECTPYKIINH.
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Metoauka wucciaeqoBaHusi. AHaTUTHYC-
CKO€ YCTAaHOBJICHHWE BIUSHUS WCTOYHUKOB
o0Opa3oBaHUs BPEIHBIX (PAKTOPOB TPEIAIPHSI-
THa «YKppocpecypebl» Mo nepepaboTke aB-
TOMOOWJIBHBIX IIIMH HA OKPYXKAOIIYIO CPEy.

N3no0:xeHune MaTrepuaia U ero pe3yJbra-
Thl. [Ipemmpustue OO0  «Yxppocpecyp-
cel» [4] Havano cBoro padboty B 2015 1. OHO
HAaXOJHTCS B FOrO-BOCTOYHOM 4acty T. Jlyran-
cka (puc. 1) u rpaHUYUT B CEBEPHOMN YaCTH C
MIPOU3BOJICTBEHHBIMU TEPPUTOPHUSMH, B BO-
CTOYHOM YacTH CO CKJIaJlaMH, C [ora U 3amaja
co crpoutenbHOM 0Oazort Ne 5. bnwxkaitmme
JKUJIbIE JJOMa Haxoarcs Ha paccrositauu 700 m
OT TPAHHMIIBI TEPPUTOPUHN TIPS TPHUSITHSL.

00O «Yxppocpecypcbl» 3aHUMAETCS TIe-
pepaboTKOM PE3MHOTEXHUYECKUX OTXOJOB, a
UMEHHO OTCIYXHUBIIUX CBOM CpPOK aBTOMO-
OMJIBHBIX TTOKPHIIIICK.

B momemieHnn 3ampoeKTHpPOBAaHO pa3Me-
IeHrue 00OpyIOBaHUS TIIABHOTO TepepadaThl-
BAIOIIETO MOYJIS 0 IepepadoOTKe PE3MHOBBIX
IIIMH — JIMHUH JIJIS JTIOOBIX THUTIOB IITUH aHAJIOT
JITTII-600, MIPOU3BOIUTEIIBHOCTHIO o
600 kr/4, MakcUMaJlbHbI BHYTPEHHHUI IHa-
MeTp nepepadarsiBaeMbix muH 1500 M.

B pesynpraTe paGoThl 000pyIOBaHMS IS
nepepadOTKH IIMH Ha BBIXOJE IOJydaeTcs
pEe3WHOBasT KPOIIKA, TEKCTHJIBHBIA W MeETa-
nuyeckuit kopn (tadm. 1).
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Pucynok 1 Kapta-cxema paiiona pacmonoxenust OOO «YKppocpecypchi»
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CocraB oOopynoBaHus uis 1epepabOTKH
[IMH ¥ TIPOU3BOJICTBA KPOUITKH BKITFOUACT:

1. I'pynity uzmenpueHus:

— CTaHOK JUIsl yJlaieHus OOpPTOBOTO KOJIblla
(BBIpE3aTenb MOCaA0YHOTO KOJIbIIA);

— CTaHOK, O0ecleyuBaroluii Hape3Ky Io-
J0c (pa3pesaTelib KOJIblla Ha JICHTHI);

— CTaHOK, 0OecIeYrBaIoONINi Hape3Ky 3a-
rOTOBOK (YMIICOB) (Hape3areib JICHTHI Ha 3a-
TOTOBKH);

— CTaHOK, OOECHeunBaOIUNA OTIEIEeHNE
METaJUIOKOpJa (BBDKAMATENh T0CAJ0YHOTO
KOJIbIIA);

— U3MEJIbYNTENb (OCHOBHOW HMCTHPAIOIIMMA
arperat BaJIbIIbl WJIA LIPEAEP).

2. I'pynty cenapanuu:

— MarHUTHBINA cemaparop (B COCTaBe UCTH-
patoriero Komiuiekca). YUucrora OYMCTKHU:
99-99.,8 %;

— KOMIDIEKC TTHEBMOCETIApAIlH, COCTOSIIIHIA
U3 ITHEBMOCEMAPAIOHHOW MAalIWHbI, IUKIOHA,
BEHTWJISITOpA BBICOKOTO JaBJICHHS, (QHIBTPA,
CHCTEMBI TTHEBMOTPAHCIIOPTHPOBKU H ITYJIbTA
yIpaBJieHUs (BO3IYIIHBIN cernaparop);

— BUOpoCcHUTO TpyOOil OUMCTKHU (B cOCTaBe
HCTHUPAIOIIETO KOMIUIEKCA);

— BUOPOCUTO TOHKOW OYMCTKU (B COCTaBe
HCTUPAOLET0 KOMILIEKCA).

3. I'pynny TpaHCHOPTUPOBAHUS:

— JICHTOYHBIA TpaHCHopTep (TpaHCHOpTEp
BO3BpaTa HeKOHIUIIMOHHOHN KPOIIIKH);

— KOBILIOBBIN TpaHcropTep (TpaHCIOPTEp
M0JIa4X KPOIITKH Ha MAarHUTHBIA cenapaTop);

— ITHEKOBBIN TpaHCIoOpTep (TpaHCIOPTEp
TOTOBOM MTPOIYKITHHN).

ABTOIIMHBI Pa3/IENIbIBAIOT HA KYCKU C TIOMO-
IIbI0 MEXaHMYECKOTO HMHCTPYMEHTa, IepeKa-
TBIBAIOT B KOP3WHBI JUIs TIHpoJi3a. B peakrop
MUPOJIM3a KOP3UHBI 3arPYKal0T Yepe3 BEPXHIO0
KPBIIIKY C TIOMOIIBIO KpaHa MOCTOBOTO JJICK-
TPUYECKOTO TIPU TEMIIEpaType B armapare He
Mmenee 75-100 °C. [ocne 3aKpbITHS YIITIOTHEHUS
KPBIIIKA PEAKTOpa TPOU3BOAUTCS KOHTPOJb
TepPMETHYHOCTH YCTaHOBKHU. Temrieparypa B arl-
rapare TOJIep)KHBAeTCS Ha YPOBHE, KOTOPBIA
oOecrieunBaer padOTy KOHIAEHCATOpA KHUIIKUX
MPOAYKTOB mHpoin3a Oe3 meperpy3ku. Jlms
OXJIAXKIECHUS XOJIOMIIbHUKA-KOHIEHCAaTOpa
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MIPeAyCMOTpEHa 3aMKHYyTasi 000pOTHAasi cUcTeMa
BOJIOCHAOXKEHHUSI C OXJIAKICHUEM Ha TpaJUpHE.
Jlns oxnakJaeHus annapara Mupojiu3a 10 TeM-
neparypsl 100 °C npousBoauTcs MpoayBKa Cu-
CTEMBI YIJIEKUCIIOTON ¢ OaJUIOHa, 1OCE YEro C
MIOMOLIbIO KpaHa BBIIPY)KAIOTCS KOP3UHBI C
TBEPJbIM OCTaTKOM TPOJIYKTOB IHPOJIM3A.
Kuaxue mpomykTel NMHUPOJIN3a NEPENarTcs B
eMKocTh xpaHeHus. K mocromHcTBam pazpabo-
TAHHOW YCTAHOBKHM MOKHO OTHECTH IPOCTOTY U
HAJIS)KHOCTh KOHCTPYKIMH, a TAKOKEe IKOJIOTHYe-
CKYI0 YHUCTOTy TexHojoruu. ['azoBasg ¢aza u
TBEP/bIl OCTATOK HCIOJB3YIOTCS B TOIKAX Iie-
yell U1 CcOo3JaHMs TeMIlepaTypbl, a >KUJKas
(dbpakiys, MpecTaBysromas coboil cMech yriie-
BOJIOPOJIOB, MO0 CBOMM CBOMCTBaM MOET OBITH
JIOBEJICHA JI0 Pa3IMuHbIX TOBAPHBIX IPOIYKTOB.
TBepable OTXO0/pI, KOTOPbIE NMPEACTaBIISAIOT CO-
0011 MEeXaHMYECKUE 3arps3HEHUSI 10CTIEe YUCTKU
IIVH U YTOJIbHYIO 30J1y U3 TOIIOK ITe4eil, 110 Mepe
HaKOIUICHHUS BBIBO3SIT HA MOJIMTOHBIL.

[Ipouecc nuponusa 1Mo3BOJSET KOHTPOIH-
pOBaTh BBIXOJ I'a30BOM, XKUIKOW M TBEpPIOU
(ha3bl ”BMEHEHUEM TEMIIEPATYpBhI.

Buapr otx010B, 0Opa3syromiuecs: npu pado-
T€ IpeIIpUITHSI, IPUBEAEHBI B Ta0nuLe 1.

IloTeHnmmaaLHBIMU MCTOYHUKAMH BO3JIEH-
CTBUSI Ha OKPYXKAIOLIYIO CPENy SIBJISIOTCS BbI-
OpOCHI 3arps3HSIONIMX BEIIECTB B aTMOChepy
1 oTX0Jbl mpou3BojcTBa. K oObekTam Hera-
THBHOT'O BO3JIEHCTBUSI OTHOCSTCS: aTMocdep-
HBIM BO3yX, 3arpsi3HEHHE KOTOPOIO pacrpo-
CTpaHsIeTCS Ha BCE KOMIIOHEHTbl M 3Hauu-
TeJbHbIE PACCTOSHUS, TOBEPXHOCTHBIE U MO~
3eMHbI€ BOJIbl, TIOYBbI, PACTUTEIbHBIA U KH-
BOTHBIN MU, HACEJICHNUE.

JlanHble M0 BHIOPOCAM OT UCTOYHUKOB TOJTY-
YEeHbI pacyeTHbIM ITyTeM. Pacuernoe omnpenene-
HHUE TpeJoyiaraéMblX KOHUEHTpPALUI BPEIHBIX
BEIIECTB B NPHU3EMHOM CcJIO€ aTrMoc(epbl BbI-
noJiHeHs! B iporpamme «30JI-2002.

Boruncnenuss npoBoAWINCH JUIsI OpraHU30-
BAHHBIX MCTOYHHUKOB BHIOPOCOB 10 WMHIPEIU-
€HTaM W IpylIlaM CyMMalHi COTJIacHO pac-
yeTy 1enecooOpasHocTu. B pesynbrare ycra-
HOBJICHBl DPAaCcUYeTHBIE pa3Mepbl CaHUTAPHO-
3aIlIMTHOW 30HBI, IAPAMETPbl KOTOPOH IIpH-
BeJICHBI B TabnuLe 2.
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Tabruya 1
Bupr 006pa3yronmxcst 0TX070B
Knace O6bem
HaunmeHnoBanue orxona
OIACHOCTH |0TXOJI0B, T/TOJ
Merannokop HeoOpesuHeHHbIi 3511701 HEOIacHbIe 0,65
W3HoienHas crenoaexaa xjaomyaTooymaxuas 5820903 4-if Kmace 0,015
Otxonel (cMmer) oT yoopku Tepputopuit 9120800 4-i kmacc 3
OTx0/1bI MPOU3BOCTBA, MOI00OHBIC 0TX01aM Xxku3HeaesTenbHocTH 9120400 | HeomacHbIe 0,32
JIroMuHecIeHTHBIC JIaMITbI (3HEprocoeperatolpe) orpadorannbie 3532607 | 1-if kiacc 0,0034
JlromuHecnieHTHBIE TpyOKH oTpaboTanubie 3532604 1-it kacc 0,012
[3T-0yTbutkm 5711400 3-it xJacc 0,025
[Monmotrnen (nenka, oopeskn) 5712106 3-it kJacc 0,05
Otxozapl OyMaru u KapToHa OT jeronpon3BoacTsa 870601 4-i kmacc 0,025
OTX0/1pl YITAKOBOYHOTO KapToHa HezarpsisHeHHbIe 1870605 4-i kmacc 0,05
OTx0zbI YIakoBOUHOM Oymaru He3arpsisHeHHbIe 1870604 4-i kmacc 0,05
OTtx0zB!I YIakoBouHOro rodpokaprona HezarpsisHeHHbie 1870606 4-1 kmacc 0,05
Tabnuya 2
FpaHI/IIU)I CaHUTApPHO-3allIUTHBIX 30H
Hcrounuk Paccrosinue or
Hanpasnenue 3arps3HECHUS MCTOYHHUKA JI0 TPAHULIBI
aTMochepbl C33, m
Cesep (rpaHuIia y4acTka B CEBEpHOM HaIIPaBJICHHIH ) Uctounux 0006 32
CeBepo-BOCTOK (rpaHHIa yIacTKa B CEBEPO-BOCTOYHOM Hetousnk 0006 59
HaIpaBJIEHIH )
BocTtok (rpanuma yuyactka B BOCTOYHOM HaIlPaBJICHHUH ) Uctounux 0014 50
IOro-Boctok (rpanuiia yyacTka B 10r0-BOCTOYHOM Herounmk 0014 35
HaIpaBJICHIH)
IOr (rpanuniia ygactka B 10KHOM HaIlpaBJICHHH ) Uctounux 0014 69
IOro-3aman (rpanuiia ygacTka B I0r0-3amaHOM Herounmk 0001 67
HaIpaBJICHIH)
3anan (rpaHriia yqacTka B 3araJJHOM HalpaBJIeHUN) Nctounux 0001 6
CeBepo-3amnaf (TpaHuIla y9acTKa B CEBEpO-3araHoOM Hetousmk 0002 15
HaIpaBJICHIH)
[Ipu oueHKE CYIIECTBYIOIIETO COCTOSTHUS OCHOBHBIMH  HMCTOYHUKAMH  HETOCPE/-

OKpYXKalolllel Cpeibl XapaKTepUCTUKE U aHa-
JU3Y HOJUIekKAIIN:

— IPUPOJIHbIE KOMIIOHEHTHl U OOBEKTHI,
BKJIIOYasi CYIIECTBYIOIIUMN YPOBEHb HX 3a-
IPA3HEHMUS;

— IPUPOJIHBIE Y MHBIE OTPAHUYECHUS B HC-
I10JIb30BaHUU 3€MEJIBHOTO y4acTKa;

— IPUPOJTHO-PECYPCHBIN MOTEHIMAN, MPH-
POJIOTI0JIb30BAHHUE;

— COLMAJIbHO-PKOHOMUYECKHE YCIIOBUSI, B
TOM YHCJIE 3/10POBbE HACEIICHUSL.
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CTBEHHOI'O BIIMSHHS Ha 4EJIOBEKa U OKpYXKa-
IOILYIO CPEeNy SIBIIFOTCS:

— TEXHOJIOTUYECKOE 000PY0BaHHUE;

— BEHTWJIALIMOHHOE 000PYAOBaHUE;

— aBTOMOOMJIBHBIM TPAaHCIOPT, TEPE/IBU-
TaroLUNCA [0 TEPPUTOPHH.

Kpurepuem cCyniecTBeHHOW 3HAYMMOCTH
TaKUX BO3JEUCTBUIl sABIsAEeTCS OE30MaCHOCTD
KU3HU U 3/10POBbSI YEJIOBEKA, COXPAHHOCTh
MPUPOJIHBIX IKOCUCTEM.
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[lo pesynmpTaraM MPOBEACHHBIX PACUYECTOB
paccerBaHUs 3arpsi3HAIONINX BEIIECTB B IPH-
3eMHOM cJI0€ atMOoc(EepHOro BO3AyXa, C yde-
TOM (POHOBBIX KOHIIEHTpAIUi U pO3bl BETPOB,
YCTaHOBJICHO, YTO Ha FPAHULIE KUJIOM 3aCTpOii-
KW KOHLCHTpAUHA 3arpsA3HAIOIINX BCIICCTB HE
IMPEBLIIIACT ypOBHeﬁ TUTUCHUYCCKOIO HOpMa-
THBa Ka4ecTBa aTMOC(EepHOTo BO3ayXa.

BbiBoabl U HampaBJ/ieHHe JajbHeHIIMX
ucciaenopanmit. Ilpennpustue no nepepa-
00TKE OTXOJOB PE3WHBI MO3BOJSET OTHOCHU-

Bubanorpagpuyeckuii cnucok

1. Ilepepabomra  pe3unHocoOeprcauux Omxo008 Memooom

TETbHO 0€30IaCHO yTUIIM3UPOBATH OTCIY-
YKUBIIIME CBOM CPOK PE3MHOCOJCPIKAIINE U3-
JIeNusi, HE HAHOCI CYIIECTBEHHOrO Bpea
OKpYKalollel cpee.

B nanbHeiieM npeanonaracTcsi BbIIOJIHUTD
OLICHKY BJIUSHHS TPOLECCA MEXAHUYECKOTO
M3MEJIbYEHUS] PE3MHOBBIX OTXOJOB Ha OKpY-
YKAIOLIYIO CPEly BBUAY UX BTOPUYHOIO BOBJIE-
YEHUS] B HW3TOTOBJICHUE PE3MHOTEXHUYECKHUX
W3JIETMA  METOJIOM BYJIKAaHW3ALMH, IOJTydae-
MBIX Ha OCHOBE KOMITIOHEHTOB ChIPOU PE3UHBI.
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ENVIRONMENTAL ASPECTS OF RUBBER WASTE RECYCLING BY
THERMODESTRUCTION METHOD

The paper is devoted to identifying the harmful factors influence on the environment in the condi-
tions of industrial activity of rubber recycling industries using thermal destruction technology. The
types of recyclable waste and emissions of the enterprise are presented.

Key words: rubber waste, processing, thermal destruction, emissions, pollution sources, environ-
ment.
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