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EKOJIOT'O-EKOHOMIYHI TPOBJEMM YTHJII3ALII
TBEPAUX TMOBYTOBHUX BIAXOJIIB

Posrmsimyro Meromu yrmmizamii TBepAMX NOOYTOBHUX BIiOXOAiB. 3 ypaxyBaHHSAM EKOHOMIYHOL
JIOLIJIBHOCTI Ta €KOJIOTiYHOI Oe3MeKH PEKOMEHIOBAHO METO CYXOT0 Mipoi3y

KiouoBi cioBa:ekosoriuna Oesneka, €KOHOMiYHA JOIIJIBHICTb, TBEpHAi MOOYTOBI Biaxoaw,
KaIliTaJbHi BUTPATH, TEPMiH OKYIHOCTI

Beryn. B cydacHHX ymMoBax pO3BHTKY €KOHOMIKH MpOOJIEMH, IOB’S3aHi 3
yTumizalielo Ta MepepoOKOI0 TBEpAMX MNOOYTOBMX BIAXOMIB, a Takoxk i3
HETATMBHUM BIUIMBOM IIOJNITOHIB TBepAux noOyroBux Bimxoxie (TIIB) nHa
HaBKOJIMIITHE CEPEIOBHUILE € aKTyaJIbHUMHI.

AHaJi3 OCHOBHUX JOCATHEeHb i Jireparypu. HaykoBui Ta imxeHepw, ski

MPAIOIOTh HaJl BUPIIIEHHSM [UX MPOOJIeM MOCTIIHO IIyKaloTh HOBI TEXHOJIOTIYHI
pilleHHS, KOHIEMIi, HampaBlIeHI Ha CTBOPEHHSI CHCTEMH palliOHAIEHOTO
yopaBimiHHsA yrwiizamieto TIIB. Taka yBara mo maHOi mpoOieMu 3yMOBICHA
MOCTIHHOIO €KOJIOTTYHOI0 HEeOEe3MEeKOI0 BiJl 3pOCTaHHS Ta HAKONMWYEHHS 00’eMiB
BiXOiB, CKIAQJHICTIO BHIUICHHS, OONAIITYBaHHA Ta HAKONMUYEHHSI 00’eMiB
BIIXONiB, CKIAIHICTIO BHUAUICHHA Ta OOJAIITYBaHHI HOBUX MiCIb U1 IX
CKJIaJlyBaHHs, 3pOCTaHHs BHUTpAaT Ha TPAHCIOPTYBaHHA Ta 3axopoHeHHs TIIB.
[Mopsia 3 uuM TBepai NOOYTOBI Biixoau — OaraTe JHKEpeno BTOPUHHUX PECYPCiB, y
TOMY YHCIIi YOPHHUX, KOJHOPOBHX, PIAKICHUX METaJiB, a TaKOXX CHPOBHHA JUIS
[aJIMBHOI EHEPIeTUKU.
IlepeBaxkna Oumbiricts TIIB y CBiTI MOKH IO CKIAAA€THCS HA CMITTEBUX
3BaNMIIAX, CTUXIHHUX a0o0 CIeMiallbHO OPTraHi30BaHWX Y BUTISAAI «CMITTEBHX
nonironiBy. OmHak 1e HaiiMeHm edekTuBHUA crocid 6opotedm 3 TIIB, Tak sk
CMITTEBI 3BaJIMIIIA MICTSATh BUCOKY KOHLEHTpAL[IIO BYTJICII0 B TAKUX MaTtepianax siK
narip, TOJIieTWIEH, IIAcTHK, JepeBo, TyMa. BoHM WacTo ropsTh, 3a0pynHIOIOUH
HaBKOJIMIITHE CEPENIOBHUINE MIKIMBUMH TazaMH. CMITTEBI 3BaJMINA € JHKEPEIIOM
3a0pyAHEHHS fK IMOBEPXHEBHX, TAaK 1 MiA3€MHHX BOJ 3a PaXyHOK IpPEHaXy iX
aTMOC(epHUMU OTaJjaMH.

3aKOpAOHHUI HOCBIJ TIOKa3ye, 0 panioHaIbHa opraHizauis nepepooku TIIB
JTa€ MOKJIMBICTh BUKOpHCTATH 10 90% mpoayKTiB yTuii3arii B OyaiBenbHINA ramysi
B SIKOCTI 3aIIOBHIOBa4a 0ETOHY. Y PO3BHHEHHUX KpaiHaX IpH CHAIOBAaHHI BiJIXOMIB
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icHye 3akoHO/IaBUE 0OMeskeHHs Ha BMicT B 1 M3 mumoBoro rasy ue Ginbmie 0,1+ 10
% r nBookuCy a30Ty i QpypaHis. Ile 0OMesKkeHHs 30008’ A3yI0Th LIYKATH HOBI IIUIAXH
3HewKkokeHHd TIIB 3 HaliMeHIIMM HEraTWUBHMM BIUIMBOM HAa HaBKOJIMIIHE
CepeIoBHUILE.

Mera nmocmimkeHHsl. MeTOIO IOCHI/DKEHHS € aHaNi3 Cy4acHHX METOJIB
yramizamii TIIB, ix exoymoro - eKOHOMi4HA OIiHKAa Ta PEKOMEHMAIlis HaiOiibIn
MEPCIEKTHBHOTO 3 HHX.

Marepianu pgociimkeHHsi. Y CBITOBIM TpakTHI M yTWi3amii Ta
3HemKopkeHHsT TIIB BUKOPUCTOBYIOTH TEpMidHi, XiMiuHi, O6iomoriuni Ta (i3uKo-
XIMIYHI METOIM.

Jlo TepMiYyHMX METOMIB BiJHOCATH CHANIOBAaHHS, Tasudikaiis Ta Mipodi3.
CrnanroBaHHA — HaWOINBII TOMMpPEHWA METOA VYTWii3amii BigXoMdiB, SKUi
3IIHCHIOETHCSI B TIeYax pi3HUX KOHCTPYKILIK npu Temneparypi He MeHme 1473 K. B
pe3ynabTaTi  3rOpPaHHS OPraHiuHOI YACTHHM BIAXOIB YTBOPIOIOTHCS IIOKCHH
BYIJICIIO, TTApU BOJH, OKCHIH a30Ty, CIpKU Ta iHme. 30714, SKa MICTHTh HEPYXOMY
(hopMy BaXKHX MeTajiB, HAKOMUYYETHCS B HIDKHIM YaCTHHI IEYi Ta TEPiOJIMIHO
BUBO3UTHCSl Ha TOJITOHM Ul 3aXOPOHEHHs, a00 YacCTKOBO BHKOPHCTOBYETHCS Y
BUPOOHMITBI [IEMEHTY.

lasudikamis nependavae nepepoOKy BiIX0MdiB Y BUXPOBHUX Iedax, abo meuax
3 KUIUISIYUM IIapoM npu  Temneparypax 873-1373K B atmocdepi razudikyrodoro
areHty (IOBITps, KHCEHb, BOJSHA Mapa, IIOKCHH BYIJEIo abo ix cymim). B
pe3ysibTaTi peakmii yTBOPIOETHCS CHHTE3-Ta3, SIKMA BHKOPHUCTOBYETHCS B
KaTaJITHYHOMY MPOLECi CHHTE3y METHJIOBOTO CIMPTY. 30J1a, IO 3aJIHIIAETHCS
micas rasudikarii, micyisi mepeBipkM Ha BiJCYTHICTh O€H30MipeHa, MIOKCHHIB 1
B)XKHX METAJIIB BiAMPABISETHCS HA 3aXOPOHEHHS.

[ipomiz — cmoci® mepepoOku BigxonmiB mpu Temmepatypi 873-1073K 3
BaKyyMYBaHHSIM DPEaKTOpy. 3a CTYNEHEM TeMIIEPaTypPHOrO BIUIMBY Ha PEYOBUHY
CMITTSI MIpOJI3, SK IMPOIEC, YMOBHO TOAUIAIOTH Ha HHU3bKOTEMIEpaTypHHH (10
900°C) i BucoxoTemneparypHuii miponiz (monax900°C ). Ilpu wpomy mporec
mipoJi3y noOyTOBHX BiXOJIB Ma€ KiJbKa BapiaHTIB: MipoJi3 OpraHiqyHol YacTHHU
BIZXOJIIB Mif Ii€I0 TEMIIEpaTypHu y BiZICYTHOCTI MOBITPSI; MipoJi3 3 BAKOPUCTAHHIM
KUCHIO ISl OJAEpXKaHHS OUIBII BHCOKOI TeMIlepaTypu 3TOpaHHS; IMipomi3 y
BIZICYyTHOCTI TOBITps, IO 3a0e3ledye HENOBHE 3TOpPaHHS BiAXOIIB MpHU
Temnepatypi  760°C; niposis 6e3 mojiny BifXoAiB Ha OpraHiuHy i HeOpraHiuHy
¢pakuii mpu Temneparypi 850°C Ta in.

Biomoriuni Meronu 3HemkokeHHs TIIB ocTaHHIM 4acoM 3HaxXOISTh BCE
OimpII IIMPOKE 3aCTOCYBaHHSA B YKpaiHi Ta 0coOIMBO 3a KOpAOHOM. Bonm
0a3yloThCs Ha 3[aTHOCTI PpI3HMX IITaMiB MIKpOOpraHi3MiB B  mpoIieci
KUTTEMISIIBHOCTI PO3KIAJaTH Ta 3aCBOIOBATH B CBOiM 0iomaci pi3HOMaHiTHI
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opraniuHi 3a0pyaHroBadi. [Ipu oOpoOui ocaziB B mepury 4epry BUKOPHCTOBYIOTh
IpoIiecH aHepOOHOTO OPONIIHHS OCa/IKiB B METAHTCHKAX 3 OTPUMAHHSAM MaINBHOTO
rasy, J00pHB Ta TyMycCy.

XiMiYHI METOJY 3HEIIKOKCHHS BIIXOMIIB MOJSATAIOTh Y JOJaBaHHI XiMIYHIX
peareHTiB 10 MacH BigxoniB. MeToam ympaBJiHHS OKHCHO-BiTHOBHOKO PEaKIi€I0
CepeOBHUINA JO3BOJIAIOTH MEPEBOAUTH CIIONYKH BaKKUX METANIB 1 pajiOHyKIiIiB
CIOYaTKy B PO3YMHHUI CTaH, a IOTIM INEPEBOJUTH Y Ba)KKOPO3YHMHHI Y BOAI
rizpokcuan. Kpim TOoro, B mHMX yMOBax pyHWHYIOTbCA IliaHiAW, HITPATH,
TETPaxXJIOPUIN Ta IHIII XJOpopraHiuHi cmomyku. I[Ipomec cympoBOmKYyeThCS
PO3KJIaJaHHsIM OPraHiKH.

®i3uKo-XIMiYHI METOIM YTBOPIOIOTH HAHOLIBII 3HAYYyLly TPYIMy CIIOCO0IB
3aemkokeHHA TIIB. Ilpu cTBOpeHH! (i3MYHMX MONIB B IIOPUCTUX CEPEIOBHUINAX
nportikae  psin (Qi3UKO-XiMIuHMX  mporeciB. [lepcrnekTMBHMM €  MeToau
HaJKPUTHYHOI eKCTPaKLii BYyTJIEKUCIMM I'a30M OpPraHidYHuX 3a0pyIHEHb 3 OCaJKiB,
a TaKOX OKHCJICHHSI KNCHEM IOBITPS MPH HAIKPUTHYHOMY CTaHi BOIH.

OxpeMy Tpymy CKIQalOTh €JIEKTPOMArHiTHI METOIHW, OCHOBaHI Ha
TEepMiYHOMY e(eKTi, 1[0 BHHHMKAaE TIIPH B33aEMOAII  EJIEKTPOMArHiTHOIO
BUIIPOMIHIOBaHHsS 3 PEYOBHHOI0. B HaJIBHCOKOYACTOTHUX MOJSIX BiAOYBa€ThCS
IIBUJKE i PIBHOMIpPHE MPOTPiBaHHS BiAXOMIB, IPH I[OMY IPOTIKAIOTH IMPOIECH
Jerigparanii, qucouianii kKapOOHaTiB, OKICHEHHS Ta IJIaBJICHHS.

EdekTBHUM € TakoX METOAU i3 BHKOPHCTAaHHSM YIbTPadioieTOBOTO,
JIa3epHOTO BUIIPOMIHIOBAaHb Ta yIbTPa3ByKy. Bci po3rnsHyTi Meroam € 6a3o10 st
CTBOPCHHS  TeXHoJoTili 3HemkomkeHHs TIIB  abo cTBOpeHHS  HOBUX
TEXHOJIOTIYHUX TmpoueciB. ONTHUMalbHEe MOEJHAHHS PI3HUX METOMIB OYUCTKU
JIO3BOJISIE MIHIMI3YBaTH 3aTpaTd Ha 3HEMIKODKEHHS BIAXOJIB TpH HAaWMEHIIii
€KOJIOTIYHIN IKOI Ta OTPUMATH PUOYTOK.

Pesyabratu jpocaimkednHsi. Cepej  BIOMUX TEXHOJOTIYHHUX IIPOLECIB
nepepoOku  xBoctiB TIIB i3 BpaxyBaHHSIM CKOHOMIYHOI JOILUIBHOCTI Ta
EKOJIOTIYHOT Oe3MeKH HAHOINBIl MEepPCIIEKTUBHUM € TIPOLEC «CYXOTO MipOi3y»,
TOOTO TIpOLEC TEPMIYHOI JNECTPYyKIii XBOCTIB COPTYBaHHS 0€3 JIOCTYIy KHCHIO.
[Tpu oMY paxyroTh, IO HAKOLIBLIY EPCHEKTUBY Ma€ MPOLEC «CYXOTO MipoITi3y»
Ipu BUCOKUX TemmepaTypax Buime 1110°C y BigHopmoBanbHiii armocdepi B
npucyTHOCTI napiB Boau. [Ipy nux ymMoBax NOBMHHA IPOTIKaTH MOBHA JECTPYKILis
Bcix ckianoux TIIB 3 yTBOpeHHSIM BHCOKOSKICHOTO Ta30MOAiOHOTO TOPIOYOro,
NPUIATHOTO JUIS TPAHCIIOPTYBaHHS Ta BUKOPHCTAHHS B ra3oreHeparopax st
OTPHUMaHHS €JIEeKTPOCHEPTii.

Po3pobneHo nexinbka NPOMHCIOBHX TEXHOJOTIH, B SAKHX U1 IpOJIi3y
BUKOPUCTOBYIOTh BaKyyM-PEaKTOpPH pi3HO{ KOHCTpyKmii 3 pyxomMum mapom. B
SAKOCTI PpEaKkTOpiB MOXYTb BHKOPHCTaHi 00EpTOBI medi, POTOpHI Iedi TUIy
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faratoxonoBoi meui npu Temnepatypi 450°C. Ilpouec exonoriuno GesmeuHuit i
perTabenpHUNA. BinximHi ra3m yCcTaHOBOK MICTATh B COTHI pa3iB MEHIIE OKCHIIB
CIpKH, a30Ty, aepo30J0, JIETKUX BYIVICBOAHIB 1 JIOKCHHIB IOPIBHAHO i3
CMITTEBOCITAIIOBAILHIMH 32BOJIAMH.

B Tabn. HaBeIeHi €KOJIOTO-eKOHOMIYHI ITOKa3HUKH YCTAHOBOK ITiPOJIi3y.

Tabauns —Exooro-ekoOHOMIYHI TOKA3HUKU YCTAHOBOK IiPOITi3y

HaiimenyBa | . OuncTtka
HHSI S 2 £
YCTAaHOBKU = 3 -8 o x =
= ¥ = X -;" ) E o
E A H A o I3y = =
2 E o 5 E = 8 o) £ S
2 = L2 8 & ES8 | €& a 3 E a8
X o = = 8, = E B = 2 o''E
e & (=] E B o >R = = =
=TS S 5 38 S = o' ol X5 Ho 2=
= . M 5 X ¥ = H o &l mAam m S m o=
ITiu
mipotisa MEHIIIE HE HE
P 2,50 50-70 | 147 2
(Alfa raK 3HEUIKOJ| | 3HEIIKOJ
Laval)
ITiu
miporiza MEHIIIE HE HE
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mipostiza 0,05 - 125 2-3 TIIK swemkox | semxon
(Pocis)

3rigHo Tabm. — HaWMEHIIy TPOAYKTUBHICTE Mae TiponmizHa mid Pocil.
KamitanpHi BKIaJeHHS Ha 75 NOJ./T HAXKYI Bl KamiTadbHUX BKIAJICHb YCTAHOBKH
Himewyunnu. TepMiH OKyHHOCTI pOCIHCBKOI YCTaHOBKHM B 2 pa3u MEHIIUH Bif
TEpMiHA OKYIHOCTI HiMerpkoi mipomizHoi medi. Cepex TphOX pPi3HOBHIIB
miponi3Hol medi 3achnyroBye yBarm miponizna miu  (Alfa Laval). Bona
XapaKTePU3YETHCS [Qhidiis BHCOKOIO MPOAYKTUBHICTIO, HE3HAYHUMH
KalliTaloOBKIIQJICHHSMH, HU3BKUM pIBHEM TEpMiHYy OKyHHocTi. BapTicTh
3HEMIKO/DKEHHST 1T TBepauX NOOYTOBHX BIIXOMIB HAaXOOWTHCS Ha piBHI
BiJIMTOBIHOTO TIOKa3HUKA Mipoi3Hoi meui Himedunnm.

BucHoBkn. IIpoBeneni IOCITIKEHHS MOKa3alu, o METOJ,
BHCOKOTEMIIEPAaTypHOI'O CYXOro Mipoii3y mnpH 3HemkomkeHHI TIIB orpumye Bce
OiNpIIe TMONIUPEHHSI 1 SBISETHCS OJHUM 13 CaMHX IIEPCIIEKTUBHUX CIIOCOOIB
YTHIII3aIi]l TBEpAUX OPTaHiYHUX BiIXOMIiB Ha CYYaCHOMY eTali pO3BUTKY HAYKH Ta
TexHikd. [lipoii3y MOBHHHI MiJIaBaTUCh CHEMiaJbHO IMiArOTOBJICHI BIAXOIH Ta
MAaTH BiTHOCHO CTaOUIbHUI XIMIYHUI 1 (paKmiiHUI CKIaI.

56 ISSN 2079-0767. Bichux HTY «XIIl». 2013. Ne 66 (1039)




Cnucox Jaireparypu:l. [punvosa B.M.Canyn M.M. Oprauisauis BupoGHuura. Hasu.moci6. /
I'punvosa B.M., Canyn M.M. I -X.: BJ] «Inxex», 2005 2. I'nyxos B.B., Jlicouxina T.B., Hekpacosa T.I1.
Exonomiuni ocHoBu ekoiorii. Ilinpyunuk .CroemiansHa nitepartypa. /Iyxoe B.B., Jlicoukina T.B.,
Hexpacosa T.II. // -1995 3. [lepepsa I1.I., I'aspucy O.M., Ilocopenos M.I. ExoHOMiKa i MapKeTHHT
BUPOHHUYO-TIAPHEMHHLBKOT AistibHOCTI. Hapu.nioci6. / Ilepepsa 111, I'aspucy O.M., Ilocopenos M.1.
/I -Xapkis HTY «XI1l», 2004

Haoitiuwna oo peoxonezii 11.10.2013

YK 334.72
Exos0oro-ekonomiuHi npodjemu yruiaizaunii TBepaux nodyrosux Binxoais /J1.B.Kanan,
B.1IO.Beprorina// Bicank HTY «XIII». Cepis: Texmiunuii mporpec i edeKkTHBHICTH
BupobHuuTBa. — X.: HTY «XIII». — 2013. - Ne 66 (1039) —C. 53-56 Bi6miorp.: 3 Ha3s.

PaCCMOTpeHLI METOAbI YTHUIM3AIUU TBEPIABIX OBITOBBIX OTXO0B. C Y4€TOM 9KOHOMUYECKON
Le1eCO00Pa3HOCTU U IKOJIOTHYECKOIT 0€30MIaCHOCTH PEKOMEHIOBAH METO CyXOTr0 [THPOJIH3a.

KioueBble ¢JI0Ba:IKOJIOUYHAS 6630HaCHOCTb, OKOHOMHYECCKasA uenec006pazﬂocn, TBEPAbIC
OBITOBEIE OTXObI, KAaIIUTAJIbHBIE PACXOJBbI, CPOK OKYITa€MOCTH

The methods of utilization of hard domestic wastes are considered in the article. Taking into
account financial viability and ecological security the method of dry pyrolysis is recommended.

Keywords:ecological security, financial viability, hard domestic wastes, capital charges, term of
recoupmentg

YIK 658.14. 011

AJIL F'OPITHHYEHKO, act. X]IVXT, XapkiB

YHPABJIIHHA ®IHAHCOBUMHU PECYPCAMHU
HIJIITPUEMCTB PO3JIPIBHOI TOPT'IBJII HA OCHOBI
CUCTEMHOI'O TA TIPOLUECHOI'O NIAXOAIB

JlocnipKeHo opraHi3amilo cy4acHOI CHCTEMH Ta {0 MeXaHi3My yIpaBiiHHS (iHAHCOBUMH pecypcaMu
MiANPUEMCTB  po3ApiOHOI  TopriBii. BusBieHO HEOOXiAHICTh I1X BJOCKOHAJEHHS Ha OCHOBL
BUKOPHUCTAaHHS CHCTEMHOT'O Ta MPOIECHOTO MiJXOMIB A0 YNpaBiiHHSA. BU3HAYEHO TONOBHI MPHUHIMIIH,
CKJIaZIOBI €IE€MEHTH, omnepauii Ta (yHKIii CUCTEMH Ta MPOIECy yHpaBiliHHSA (iHAHCOBUMH pecypcaMu
TOPrOBEJIBHUX IiJIPUEMCTB 3 METOIO IiJBHINCHHS e(pEeKTHBHOCTI iX (OopMyBaHHS, PO3MOALTYy Ta
BUKOPHCTAHHSL.

Kuio4oBi ci10Ba: cuctema yrpasiiHHS, (iHAHCOBI PecypcH, MiANPHEMCTBO PO3IPiOHOI TOpTiBIIi,
CHCTEMHHH Ta NPOIECHHUHN ITiIXI.

Beryn. Yemimanit po3BUTOK Ta (GYHKIIIOHYBaHHS CYy9aCHOTO TOPTOBEIHHOTO
HIiANPUEMCTBA, K€ € CKJIQJIHOIO BiJJKPUTOIO COLiaJIbHO-€KOHOMIYHOIO CHCTEMOIO,
BU3HAYAETHCS C(QEKTUBHICTIO B3AEMOJII €JEMEHTIB CHUCTEMH  YNpPaBIiHHS
BCepeIrHI Cy0’eKTa rocTiojaproBaHHsl, a TAKOXK CaMOTO MiAMPUEMCTBA 13
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