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Cmamms po3nogidae npo memoou 6i0H06-
JIeHHSI A8MOMPAKMOPHUX WUH, NOKA3YE edek-
muenicmo oxpemux cnoco6ie ma nedouinvricmo
iHWUX, PO3KPUBAE 0COBIUBOCMI MEXHOI0214IH0-
20 npouecy exono2iuno desneunux memooie 6i0-
HOGJIEHNA 2YMOMEXHIUHUX 6UPODi6

Knrouosi caosa: aemompaxmopmi wunu,
nuponis, napisxka, nasapxa, opoéenns
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Cmamvs pacckasvieaem o memooax 60ccma-
HOGJIEHUSL ABMOMPAKMOPHBIX WUH, NOKA3bL-
eaem 3pdexmuenocmo omoenvHvIx cnNOco60s
u Heyenecoobpasnocmv Opyeux, packpoiéa-
em 0CO0eHHOCIMU MEXHOI02UMEeCK020 NPOUecca
aKoN02UMeCKU Ge30NaACHbIX Memo008 eoccma-
HO6JIeHUSL PE3UHOMEXHUMECKUX U30eUll

Knrouesvie cnosa: asmompaxmophovie wubt,
nupoaus, napesxa, nasapxa, opodaenue
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The article tells about the methods of autot-
ractor tires recovery, shows the effectiveness of
some methods and inappropriate of others, rev-
eals the features of the environmentally friendly
process methods of restoration rubber products

Keywords: autotractor tire pyrolysis, slici-
ng, welding, fragmentation
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1. Beryn

OCHOBHUM HalibGinblll MAaCOBUM BUJOM BiJIXOAIB Cy-
CIIiJIBHOTO CIIOKUBAHHSI € aMOPTU30BaHi MUHU. Y CBIiTi
Ha BUPOOGHUI[TBO aBTOMOOIJIBHUX IIUH BUTPAYAETHCS
noJoBMHa BUpOOJeHux Kayuyki (Oiapm 15 MaH T y
pix) [1], i B ocTaTOYHOMY MiZACYMKY BCi BUPOOGIEH] ITNHI
yepe3 MeBHUH Yac MomazaoTh y Bigxoau. Pazom 3 Tum
BUKOPUCTAHI aBTOMIMHU MICTSATH y 001 KOUITOBHY CHPO-
BUHY: Kay4yK, MeTaJl i TEKCTUJIbHUN KOP/L.

[li maTepiasm B mpoleci ekcnayarailii B OCHOBHO-
My He MIiHSAIOTb MEPBICHUX BJIACTUBOCTEH 1 MOXYTb
3HAUTH caMe IMWPOKe 3aCTOCYBAaHHI NPU BTOPUHHIN
nepepooii.

IIpo6aema mepepoOKM 3HOMEHUX aBTOMOOITbHUX
IIUH i TUX, 1[0 BUNUTIINX 3 eKCIJIyaTalii ryMOTeXHIYHUX
BUPOOIB Ma€ BeJIMKe €KOJIOTIUHE il EKOHOMIUHE 3HAUEHH ST
JUTST BCiX PO3BUHEHMX KPaiH CBiTY. A HETIOTIOBHIOBAHICTH
npupoaHoi HapTOBOI CHUPOBUHU AMKTYE HEOOXiAHICTH
BUKOPUCTAHHS BTOPUHHUX PECYPCiB 3 MaKCUMaJbHOIO
edeKkTUBHICTIO.

MerTo1o 1aHOi cTATTi € MONIyK e(heKTUBHUX Ta €KOJIO-
riuno 6e3meYHUX METOMIIB BiIHOBJEHHSI aBTOTPAKTOP-
HUX HINH 115 eKOHOMIKM YKpaiHu.

2. Teopernunuii aHai3 NPodIEMU

[Ipobiemoto yTuisaiii 3HOMEHUX IMUH Ta MONUIYKOM
KOPHCHUX Ta €KOJOTTYHUX MIISXiB MIepepoOKH ryMoTex-
HiuHUX BUPOOIB 3aiimMasocs 6GaraTo BITUM3HIHUX Ta PO-
citicbkux Buenux. Hacammepen T'opoymos H.I., Moruma
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V c¢BiTi 3acTOCOBYIOTH pi3Hi TexHOJIOrIT 3 IEpepOOKU
Ta yTUJIi3a1lii 3HOMEHUX aBTOMOOIIBHUX IIHH - BUKOPH-
CTAHHS IIJUX 3HOIIEHUX IIWH, CIAJIOBAHHSI, TUPOJi3,
3APIOHIOBAHHS [IWH JUISL OJePKAHHSI TYMOBOI KPUXTH,
HOPOIIKY Ta pereHepary. 3actocyBanHs Tiel abo im0l
TEXHOJIOTii BU3HAYAETHCI PAJOM TMOKasHUKiIB. OCHOB-
HUM [TOKa3HUKOM JIOIIJIbHOCTI BUTATY PeCypciB 3 yTHU-
JII30BaHUX IIUH € BUTPATH HA IleHl mpoliec, HOPiBHAHHI 3
edekTOM, OTPUMAHUM Bif yrumisamii. Taki po3paxyHku
MMOBUHHI NPOBOJUTUCS [IJISI KOJKHOTO KOHKPETHOTO TeX-
HOJIOTTYHOTO MPOIleCy, BUXO/SAUH 3 KOH'TOHKTYPH PUHKY.
Onnak eKOHOMiYHa OIliHKa IIUX TIPOIECiB He 3aBXK/IU €
BU3HAYAJIbHOIO.

O6csiru iepepo6K U it BUKOPUCTAHHST 3HOMEHUX [ITH
3a KOPJOHOM KOJIMBaOThest Bifg 87% y SInowii 1o 20...30%
y CHIA i1 6inpmocti kpain 3axianoi €sponu (y Himeu-
qnni - 50,5%). 3a pozpaxynkamu dhaxisiis, 3 1 T yTuan-
30BaHUX TYMOTEXHIUHUX BUPOGIB MOKHa oxepxkaTu 400
g HadTu, 135 g rasy, 140 xr crazesoro apory [1].

OnpuuM i3 caMuX BiJOMHX 1 TpaAUIiHHUX METOMIB €
MUPOJi3, IPU SAKOMY BUKOPHUCTAaHI aBTOINOKPUINKN IIiJ
BIIJIUBOM TeIlJia TIPU BiJICYTHOCTI KUCHIO PO3/ITSIIOTHCSA
Ha TBepai, piaki i razononi6Hi pedyoBunu. ¥ 1ell yac 3a
TEXHOJIOTI€I0 MUPOJIi3a MOKJIUBO Hepepobustu 1 MiH
HIT. IETKOBUX IIMH MOPIUHO, 0/1epKYyI0un 3 1 T MOKPUIITOK
6iapmr 600 1 ausesbHOTO MacTHJa, 227 KI TeXHIYHOTO
ByrJelio Bucokoro ratynky ta 130..180 kr craseBoro
apory [1].

OpnHak, MPOAYKILisl, OTPUMaHa B pe3yJbTaTi Iepe-
pPOOKM NIMH METOZOM NUPOoJiza (MMPOTi3HEe MACI0, caka



il cTasib), Ma€ HU3bKY SIKICTb 1 He MOsKe Oy TH BUTIIHO pe-
anizoBana Ha puHKY. [Ipn mupomisi uepe3 TemmeparypHi
KOJIMBAHHS, 1110 TPU3BOJATH /10 HEIIOBHOTO MPOTiKAaHHS
peakIiii, BUHUKAOTh TaKi OTPYHHI PEYOBUHHU, SK MiOK-
cuH i pypam.

Bracaigox BumesragaHnx TeXHIYHUX 1| EKOHOMIYHUX
MPUYWH MUPOJIi3 CbOTOAHI TIepebyBa€ B CTaAii pO3BUTKY.
Tomy HalibAMKUYUM YaCOM NUPOJIi3 He Oyjle EKOHOMIYHO
peHTabeIbHOIO AJIbTEPHATHBOIO IHIIMM BHaM epepos-
KM BUKOPUCTAHUX MUH. TiJbKY IPU HASABHOCTI MBUIKO
3pOCTAOYNX I11iH HA IEPBUHHY CUPOBUHY I MOJIIIIIECHHI
TEXHOJIOTI TMTUPOJI3HOTO PeakTopa MOKJIWBI B MailOyT-
HbOMY CIIPUSTIIUBI IIePeyMOBH JIS1 PO3BUTKY Ta 3aCTO-
CyBaHHS I[bOTO METO/Y.

[Ipu cnantoBaHHI BUKOPUCTAHUX IIUH 3aBASAKU TOPiH-
HIO YTBOPIOETHCS €HEPTis, 10 JO3BOJSIE 3a01IAKYBATN
nepBUHHI ropiovi Matepiasu. CrajoBaHHs MUH Bigby-
BA€ETHCS B MEPIIy Yepry B IEMEeHTHi# MPOMUCIOBOCTI i
Ha TemJoesekTpoctannigax. [HIuuum BUKOpHCTOBYIOTHCS
TYT SK MaTepiaj-3aMiHHMK Byrijasg i mazyrty. OpHax
P I[bOMY B aTMochepy BUAITIEThCA BeInKa KiJTbKiCTh
HUHKY ¥ cipku. Y 3B’I3Ky 3 HEOOXiAHICTIO 3aXMCTy Ha-
BKOJIMIITHBOTO CEPEIOBUIINA TA BiZAMOBI IHMM U 1PABOBUMU
MPUIUCAMU YCTAHOBKHY JIJIS CIIAJI0BAHHS BUKOPUCTAHUX
MWH TOBUHHI OYyTH YKOMIJIEKTOBAHI JIOPOTUM yCTaT-
KYBaHHSIM, 1[0 OOMEXHUTH BUKW/{ IKiIJTUBUX PEUOBUH.
Ile BuMarae g 4boro Oijblni KamiTaJoBKAALEHH, 1[0
3HUKYE €KOHOMIUHY IIHHICTh aBTOMOKPHUIIKHU SIK eHep-
ronocis. Ileit MeToz 6e3mepcrneKTUBHUN TAKOXK 1 3 eHep-
TeTUYHOI TOUYKH 30PY: IPH CHAJIOBAHHI OJHIE] MNHN Bif
JIETKOBOTO aBTOMOOGI/IA KiJbKICTh eHeprii, 1mo Bumias-
€Tbecst, IPUOJIU3HO [IOPIBHIOE eHeprii, 0jepKyBaHOI Bij
crnanoBannsa 3 a1 HadgTH. 3a 1TaHUMHU BUTOTOBJIOBAYiB
[IVH, EHEPTisl, 0 BUTPAYAETHCSI HA BUPOOHUIITBO O HI€T
MWHY, TOPiBHIOE eHePTii, 0/lepKyBaHOI IPH CITATIOBaHHI
27..30 nmadrm [1].

TaxuMm 4MHOM, CHAJIOBAHHS IIUH € HEBUTIHUM CIIO-
cobom mepepobku. OmHak 3 METOO yTHi3arii muH, i
o/iepsKaHHS IIPU IIbOMY I0JIATKOBi i eHeprii y ¢BiTi HIIMPOKO
3aCTOCOBYETHCSI B OCHOBHOMY CIAJIIOBAHHS IIUH OCKiJIbKN
BiZICYTHI e(pEeKTUBHI TEXHOJIOIT KOMILJIEKCHOI TIepepoOKu
IIWH 3 OfIeP>KaHHSAM ITPOYKITii BUCOKOI SIKOCTI.

OnHuM 3 TepCleKTUBHUX HANPSMKIB BUKOPUCTAHHS
[IMH € IXHE BiHOBJICHHSI, 1P SIKOMY OOHOBJISIETHCS IIPO-
TEKTOP HIMHY 3 METOIO IIPOJIOBYKCHHS CTPOKY eKCIlIyaTaitii
ABTOTIOKPUIIKY. BiJIHOBJIIEHHSI € €KOJOriYHUM CII0COOOM,
MPU 1IbOMY TABUIYETHCS CTPOK eKCIIyaTtalii munu. 3
OIHOTrO OOKY, 11e Bejie /10 3MEHINeHHsI KiJbKOCTI BiZXOIiB,
3 iHmoro 60Ky - 10 ekoHoMii pecypcis. IIpobir BigHOBIE-
HUX muH cTanoBUTH 60..80% npobiry HOBUX, IPU I[BOMY
BapTicTh BijHOBIeHUX NpubM3HO B 10 pasiB HUKYE, HixkK
[[iHa HOBUX IIIWH, I iX eKcIlyaTalis jemesiie mpubansHo
na 50% [2].

TakuMu crnocobaMu BiIHOBJAKWOTHCS IUHU IS
CIIeIMAIIWH Ta TPAKTOPiB, SAKi 3HAYHOIO MipoOi0 MPOIO0-
BXKYIOTb TEPMiH IXHBOTO BUKOPUCTAHHSI.

Onuanm i3 MeToiB € MeTox Hapi3ku. CyTh 1aHOTO Me-
TONy — HOrIUOJIEHHS ICHYI0YOro MallOHKY [POTEKTOPA,
KoJin GOKOBa 0piKKa 3HOIIeHa 110 3-4 mM. [ mponeaypa
3a HEBEJIMKY BapTiCTb MPOJOBKYE TEPMiH IIPUJATHOCTI
HIVHU, PU [bOMY rapanTye Gesmnexy ii ekciryaramii.
[lepeBaru B miani ekoHOMii He BUKJIMKAIOTh CYMHIBIB.
Hapiska nossosse 36iapmuty npobir munu na 20-30%
(B 3a71€;KHOCTI Biff cTaHY MWHY 1 KAacudikaiii Hapisxkan-

ka). Ha cTiJibKu 5K 3HUIKYIOTHCSI BUTPATU HA OOHOBJIEH-
ng mun. Hapizka 103BoJIsI€ TAKOK €KOHOMUTH HAJIUBO,
OCKiJIbKM micys i1 3[iiCHeHHS IIMHA Ma€ JAOCTAaTHBO
HU3BKHUI OTip KOYEHHS.

OnHuM i3 1i€BUX CIOCO6IB POXOBKUTH PECYPC MIMHU
€ i1 Bi/IHOBJIEHHST HaBapKOI0. B ycboMy CBIiTi BiZTHOBJIEHHIO
ITUH TPUAiJASIOTh 3HAYHY yBary. binbpmie Toro, B eKOHO-
MiUHO PO3BHHEHUX KpaiHaX BaHTaXKHI MAlINHU, IPUIEIIH,
TPAaKTOPH i CHEITEXHiKa, 0 3HAXOASAThCS B eKCIIyaTailii,
na 40-70% KoMILIEKTYIOTh BigHoBienumu muxamu. Cra-
tuctryni gani csigyars: B CIIIA ta Kanaai Bignosieni
MUHYA cTaHOBJISATD Gisbine 50%, y CkaHquHaBCbKUX Kpai-
Hax — 6ausbko 60%, y Yexii — 70%, Himeuunni — 50% Bix
BCHOTO MAPKY TPY30BUTX Ta BEJIUKOTaGAPUTHUX IIUH JJIs1
CIIeITeXHIKU.

Y cBiTOBiTl TpaKTHIII BiZIOMi 1Bi OCHOBHi T€XHOJIOTii
BIJIHOBJIEHHS IIWH — Tapsuuii Ta XOJOAHUU crocobu,
abo 1mo-iHmomMy — aBa MeToau pecrtaBpauii mwun. Big-
HOBJICHHS IMWHU K XOJOJHUM TaK i raps4uM MeTO/l0M
MPOXOAUTH TiJl CYBOPUM BUKOHAHHAM BCiX IIPaBUJI,
BiZI0YBAETHCS AHAJI3 TEXHIYHOTO CTaHY MIMHY HAa KOXK-
HOMY eTali BilHOBJeHH4. PeTenbHuil i mpuckinanBuii
TMi/Xi/1 0 Tpoliecy, BUKOPUCTAHHS HOBITHIX TEXHOJIOTIH
Ta MaTepiajiB 103BOJSIOTH OTPUMATH IMUHY BiJMOBiTHY
abCOIOTHO BCIT BUMOTaM, 110 IPE ABAAIOTHCH 10 HOBUX
HINH.

A 3apas 3BepHEMO yBary Ha HaJAilHICTh BiIHOBIEHUX
muH. I3 goceiny ix ekcnayarauii caigye, mo 6pak cra-
noButh auiie 0,6%, aje 1e TiJAbKU Yepe3 pyHHyBaHHS
Kapkacy, OCKiabku 1eii gedexkt OyB MPONyIeHHUN Tpu
MIePBUHOMY OTJIAJI KoJjieca. MoHA CMiJIMBO KOHCTaH-
TyBaTU TOU (PakxT, 110 MPU YCTAHOBI[I HA BEAYy4YOMY MOCTI
aBTOMOOIJIS Ta Ha BiCsAX MOJyIpHUYela BiAHOBIEH] MUHE
npoxoasaTh 10 180-200 tuc. kM. IIpu nbomy 1nina muHu
JUia croskuBada ckuaagac 50-70% Bijg ninu HoBOI, a co-
6iBapricTh BigHOBJIEHHs1 — 15-25% Big BapTOCTi HOBOI
AQHAJOTIYHOI MOJIeJIi ITUHHU.

Y xpainax, e BifIlHOBJIE€HHS IMUH € TIOMYISIPHAM, i €K-
cIJIyaTaliHi miAnPUEMCTBA BMIIOTh EKOHOMUTHU KOIITH,
He iTHOPYIOUHU SKiCTh, BCTAHOBUJINCH HACTYIIHI BapiaHTH
BiZiOOpY Ta BIJHOBJIEHHSI HIMH: KYHYETHCS KOMIJIEKT
SIKICHUX HOBWX IIWH, i micas 3Hocy Ha 90-95% BimHOB-
Jo€eTbesd o m'saTu pasis. [lluuHi 3aBOAN BiMHOBIIOIOTH
Ha 3aMOBJICHHS IIWHU, KOTPI 3/1a10Th BJACHUKHU TPAaHC-
HOPTHUX 3ac006iB Ta crenTexHiku. BoHu 1al0Th rapaHTiio
Ha 100-120 tuc. kM npobiry abo 1 pik excrryarairii.

Yacrtka BiAHOBJIEHMX HIMH Yy Pi3HUX KpaiHax He-
oxnakoBa. Tak, manpukmiana, y Amnonii BiqHOBIIOETHCS
TiJIBKY KOJKHA jlecdTa muHa, y HiMeuunHi - KoskHa 1174,
y Hinepnannax - xoxxna tpetsa. Y Pocii Ta Ykpaini Biz-
HOBJICHHS IINH IIPAKTUYHO HE BEJETHCH.

OnHak 3 TEXHIYHOT TOUKH 30PY BiTHOBJIEHHS NMUHU He
MOJKe [TOBTOPIOBATHUCS CKIJIBKU 3aBTOJIHO Pa3iB 6e3 BILIN-
By Ha il sikicTbh 1 Ge3neKy exciryararii (4K HpaBuJIo, HIHa
MoOsKe OyTH BiJHOBJIEHa MaKCHUMaJbHO TiJbKU 2 pasi).
Kosxna BijiHOBJICHA NIMHA HEMUHYYE 11I€PETBOPIOETHCS B
sHomeHy. ToMy BiIHOBJIEHHSI sIBJIsI€ COOO0I0 TIJIbKKM THUM-
YACOBUU, a He KOMILJIEKCHUI PO3B’S130K IPOGIEME Y TUIIi-
3aI11ii BIJXO/iB.

Jlpobuennst (3ApiGHIOBAHH) 3HOMIEHNX IMUH BBaKa-
I0Th HaW6iAbII NpuBabANBUM METOIOM iX MepepoOKH,
OCKIiJIbKM NpPOAYKTH Tepepobku 30epiraiors (isuuni
BractuBocTi rymu. OCHOBHI NPOAYKTU 1pu APOGIEHH]
(3apibHIOBaHHI) - TYMOBa KPUXTa, IIOPOLIOK i pereHepar,



SKi MOJKJIMBO 3aCTOCOBYBATH B PI3HUX 00JIACTAX MPO-
MUCTOBOCTI (Y MOPOXKHIX MOKPUTTAX, Y TYMOBUX CYMi-
max pi3HOTro HANPAMKY /IS BATOTOBJICHHS CIIOPTUBHUX
MOKPUTTIB, NUTUX BUPOOIB, HpoTekTOpiB i T.4.). Hanpu-
KJlaJl, 1P BUKOPHMCTAHHI I'yMOBOI KPUXTHU B JIOPOKHIX
MOKPUTTAX 3HAYHO MiJIBUIYETHCA 3HOCOCTIHKICTD TyMu
i1 3BMEHIIYETHCS NIYMOCTBOPEHHS, 3pOCTAE MOPO3OCTii-
KicTb, B 3 pasu 30iJablIyeThCss TePMiH cayxkOU, 3MEH-
mMyeTbcd ranpMiBHUN magx. OgHak, mian Ha acdaabT,
mo Mictuth rymy, Ha 10...100% Buine 1nin 3BM4aitHOTO
acaubry. HesBakatouu Ha 11e, y 6aratbox KpaiHax Horo
HIMPOKE 3aCTOCOBAHHSA MiJTPUMYETHCS BiAIOBIIHUMUI
3aKOHaMM.

3acTocyBaHHS T'YMOBOI KPUXTH IIPU BUTOTOBJICH-
Hi mUH Pi3HOI KOHCTPYKIii (MakcuMaJjbHa KiJbKiCTh
kpuxtu 5...10%), He3BakalouW Ha 3HUKEHHS IEIKUX
BJIACTUBOCTEN IWH, [03BOJIsIE 3aomajxkysaru 17...24
MuH goua. CIIA y BUPOGHUIITBI JIEFKOBUX MOKPUIIOK i
19...31 mmu gon. CHIA - BanTaxuaux [1].

Y VYxpaini mopiyHo BUXOAMUTH 13 eKcIJyaTalii
61u3bKk0 400 THC. T WKH. A, HanpukJazi, B Pocii — 1 MuH.
T HIUH, IPUYOMY TiJIbKU B MOCKBI H[OPOKY BUXOAUTD 13
excnayaranii 10 60 Tuc. T aBTOMOOIJBHUX MOKPUIIOK.
OnHax mepepobasieThes i3 1boro 06csATy YeXoBChKUM

pereHepaTHuM 3aBozoM Tinpku 10...12 Tuc. T [3], a pemra
BUSIBJISIETHCSI HA CMITHUKAX i B sipax, 00 TSIKYI0UH €KOJIO-
riuny 0o6CTAHOBKY.

OcHoBHa npo6Jema B yTuaisanii mun B YKpaini He
Tizbku 36ip i mepepobKa, a B OCHOBHOMY BiJCyTHICTb
PUHKY 30y Ty HPOAYKTIB epepoOKHU.

3. BucHoBok

BusnavaspaOi0 yMOBOIO, 32 SIKOTO MOXKHA JIIKBiyBa-
THU MePEenIKoau, Mo iCHYIOTh A YTUIi3allil 3HOMEHUX
IIMH, - eKOHOMiuHa e(EeKTUBHICTh BUKOPUCTOBYBAHUX
TEXHOJIOTII epepoOKU i BUKOPUCTAHHS OEPIKYBAHUX
npu 1boMy HpoAYyKTiB. Pospsizaru mpobiemy mepe-
poOKM il BUKOPUCTAHHS 3HOIIEHUX IMUH MOXKHa, 00’el-
HABIIU 3yCUJIJIS BCIX BiANOBiIaAbHUX CTOPiH: 1EPePOb-
HUKIB, CIIOKUBA4YiB, MUHHUKIB, ePKaBHUX 1 MiCIIeBUX
BUKOHABYMUX OpraHiB. Tifibku HASBHICTH BiJIIOBiTHOTO
3aKOHO/IAaBCTBA IIPO YTUJi3allil0 BUKOPUCTAHUX IIUH
BIIKPUBAE HOBI PMHKHU IJsI TEXHOJOTIH mepepobku ii
3aCTOCYBaHHS OTPUMaHMX NPOAYKTiB. [lus 1mboro 1o-
BuHHa OyTH po3pobiieHa cucTeMa CTUMYJIIOBaHHS, IO i €
METOIO0 HACTYITHUX JIOCJiIKEHb.
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