* BO30OHOBJIEHHE PAOOT MO PEKOHCTPYKIMHU U MEPeOOOPYIOBAHUIO TIPO-
MBIIIJICHHBIX TPEANPUSTAN COBPEMEHHBIM MPOU3BOJICTBEHHBIM 000pPY/I0BaHHUEM;

* YCTPOMCTBO 3(P(PEKTUBHBIX JTUBHEBBIX KAHATU3ALMOHHBIX CHCTEM B
HACEJICHHBIX MTyHKTaXx;

* pa3paboTKa KOMIUIEKCHBIX MPOTPaMM [0 MOJECPHHU3AIUHU U CO3TAHUIO
CPEZICTB y4eTa Ha BOJONPOBOJHBIX COOPYKEHUSIX Uy aDOHEHTOB;

* MEPBI IO OTPAHUYEHUIO JIMIMUTOB BOJOIOJIB30BaHUS CLEIBIO COXpa-
HEHUS BOJHOU 9KOCUCTEMBI.

HayuHast 3HaUMMOCTb HCCIEIYEMOTO BOIIPOCA — B TOM, YTO pallMOHAIIb-
HO€ BOJIOTOJIb30BAHME MPUOOPETAET MEPBOOYEPEIHOE 3HAYCHHUE U SIBISETCS
OJTHUM U3 HanOoJiee BaKHBIX BOMPOCOB i1 00eCTeueHUs SKOJIOTMUECKOM U CO-
[IUAJIbHOM 0€30I1aCHOCTH, CTAOMIIBHOTO Pa3BUTHS SKOHOMHUKHU 00JIacTH.
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ranck: BHY nm. [ans, 2008. — C. 190-193. 6. Ciepcrkuii Jonets: Bogawmii Ta
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3auuenxo JI.B., Boicmasnas [O.1O.
2. Xapvkos, Ykpauna

"KN3HEHHBIN IUKJI 1 IKOJOI'NMYECKAA BE3OIIACHOCTb
BUHHOMU NPOAYKIHNH

N3ydeHbl nporiecchl NPOU3BOJACTBA U HICTOYHUKHU TOCTYTICHUS TSAKEIBIX
METaJUIOB B BUHO (Ha mpumepe [llapnoHe yKpanHCKOro MpOU3BOJACTBA), KOTO-
pBIC BIMSIOT HA DKOJOTHYECKYIO 0€30MacCHOCTh MPOMYKIMH. Pe3ynbTaThl 0TOO-
paXEHBI Ha CXEMATHUUYECKOM OIMMCAHUU KU3HEHHOTO 1uKIIa BuHa [1lapaone.

Kntoueswie cnosa: sxU3HEHHBINA UK, TSXKEIbIE METAJUIbI, SKOJIOTUYEC-
Kas 6e30macHOCTh, BUHHAs npoaykius, [llapaone.
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OO1Me NPUHLMIIBI aHAJIU3a U OLUEHKH 3KOJIOTHYECKOr0 >KM3HEHHOTO
nukita npoaykiuu (Life Cycle Assessment) pazpabotansr B 70-X Togax mpo-
[IUIOrO BEKa MPUMEHSIIMCh B Pa3BUTHIX cTpaHax. OgHAKO NIMPOKOE MPUMEHE-
HUE€ JTAaHHOTO MOJXO0J/la HAa4YaJIOCh IMOCJE BBIXOJIa MEXIYHAPOJHBIX CTaHIap-
toB ISO cepun 14040. B Hem yka3zaHO, UTO METOJ OIIEHKH IKOJIOTHUYECKOTO
KU3HEHHOTO IMKJIA MPOJYKIHUH HNPUMEHSETCS Ul YIy4IIEeHUs 3KOJIOTHYeC-
KHUX aCIleKTOB MPOAYKIIUU B PA3IMYHBIE MOMEHTHI €€ KU3HEHHOTO 1MKJIa, HO,
KaK MpaBUIIO, HE KACAETCs COIIMANBbHBIX M 9KOHOMHUYECKHUX aCIEeKTOB [2].

BuHO — 0IMH U3 caMbIX paclpOCTpaHEHHBIX HANMMTKOB B Mupe. BunHas
NPOMBILUIEHHOCTh B YKpanHEe JOCTaTOYHO pa3BuTa. CornacHo naHHbM CTtaTthc-
THUUYECKOTO €KEro/IHUKa MPOU3BOICTBO BUHA B YKPAaWHE €XKETOJHO YBEITUYNBACT-
ca, k mnpumepy, ¢ 2007 rogma mo 2010 ono Bo3pocino c¢ 194,67 no
296,11 miH. /rox [4]. Ho B YkpanHe OTCYTCTBYeT CHCTEMa 3allUThl ayTeHTHY-
HOCTH U ITPOMCXOXICHUS BHH, U IO3TOMY YKPaHHCKUE BUHA HE KOHKYPEHTOCIIO-
cobnsie Ha EBponeiickoM peiHke. CoBceM HenaBHO ObLIo moamnucaHo Coraiiie-
Hue 00 accormanuu ¢ EBponelickum Coro30M, COracHO KOTOPOMY IUTAHUPYETCS
CO3JIaHUE 30HBI CBOOOTHOM TOProBiM [S]. OTO 00yCIaBIMBAET BAXKHOCTh CO3/1a-
HUS TAaKOM CHCTEMBI M TaCT BO3MOXHOCTh YKPaMHCKOMY BHHY IONacTh Ha EBpo-
NENUCKUN PBIHOK. J[J1s1 3TOro HEOOXOIUMO OIPENENIUTh BEUIECTBA, COTNIACHO KO-
TOPBIM MOKHO KJIACCH(PUIIMPOBATH BUHO TIO T€ppyapaM. ITO MOTYT OBITh TskKe-
JIbIE METAJUIbI, TAK KAK OHU SIBJISIFOTCSl YCTOMYHMBBIMU U COXPAHSIIOTCS HA TIPOTSI-
YKEHHH BCETO ’KU3HEHHOTO LIMKJIa BUHHOM MPpoXyKIMK. Ho conep:kanue TsKebIX
METAJUIOB B HEW 3aBUCUT HE TOJIBKO OT CTENEHU 3arpsi3HEHUS] MU OKPY KaroIEeh
Cpelibl, TJI€ BBIPALIMBAECTCS BUHOIPA/l, HO U TEXHOJIOTMU ITPOU3BOACTBA U XPaHE-
HUS TpoayKuuu. M ToJIbKO Mocie U3y4YeHUs WX TMOCTYIUICHHUSI Ha BCEX CTaJIUsX
YKU3HEHHOT'O 1IMKJIa BUHA MOKHO OYyJIET CyIUTh 00 WX MOKA3aTEIbHOCTH.

B ornnune ot EBponeiickux cTpaH, TIaBHBIM KPUTEPUEM AJs TPO-
M3BOJUTENIEN B YKpPAUHE BBICTYNAET BOBCE HE Ka4€CTBO BUHHOM MPOAY-
KI[UH, HE UX DKOJIOTHYEeCcKasi 0€301acHOCTb, a TOJbKO MX NMpuObLIb. Hop-
Mbl 0€3011aCHOCTH, KOTOPbIE€ JOJIKHBI COJIEPKAThCA B TOCYJAAapCTBEHHBIX
CTaHJapTax OCTAIOTCS HEM3MEHHBIMH YK€ AJIUTEIbHOE BPEMS U TPEOYIOT
oOHoByeHHs. Bece 3T0 npoucxoaut Ha (oHE CylIeCTBOBAHUS JOCTATOYHO
Pa3BUTOM CUCTEMBl CTAHAAPTU3AIMU, METPOJIOTHH U CepTUPUKAIUU U
HAJIUYHS COOTBETCTBYIOIIUX KAJAPOB.

N3yueHne KM3HEHHOTO IMKJa BUHHOW MPOAYKIHMH M KaK pe3yJbTar,
co3/1aHue KJacCU(UKallUU ee MO TeppyapaM MO3BOJUT MOBBICUTH €€ 3KOJIO-
THYECKYI0 O€30MacHOCTb.

O0BEeKTBI U METOAbI

Obwvexmor. J1711 JaHHOTO HCCIIEAOBAaHUS OBIIM KMCIIOJIB30BaHEI JaH-
HbIe, TTOJy4YEHHBIC B XOJ€ MOHUTOPHHIA BUHOTpaJHUKA Ha tore Kpeima B

20122013 romax [3].
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OOBbeKTaMU HCCIEAOBAHKS CTATM BEPXHUI CJI0H MOYBbI BUHOTPAIHHKA Bo3ye Ce-
Bacrornosist, KpbIM, sIro/ibl BUHOTPA/Ia, BBIPAIICHHOTO HA 3TOM BHHOIPATHHKE, COK TIEPBOIO
XOJIOTHOTO OTKMMA 1 MOJIOZIOE BUHO TOCIIE CITPTOBOTO OporkeHus yposkast 2012 roza.

Memoowi. TTpoObl BUHOTPATHOTO COKA M BHHA aHAIM3UPOBAMICH HAa COZIEP-
»kanre TsoKenbiXx MeTawioB: Cr, Cu, Ni, Pb, Zn — ¢ moMoIipro aToMHO-9MHCCHOHHOM
cnexktpomerpun (AES) ¢ unaykTrBHO-cBs1i3aHHOM 1asmoit (ICP) B ceptuduimpo-
BaHHOM naboparopun UHctuTyra MonokpuctauioB HAH VYkpauna (r. XapbkoB).
OO0pa3Libl He POXOIIM MPEIBAPUTEIHLHOM 00pabOTKU 1 pazdasieHus [3].

[TpoObI MOYBKI U AT0]] BUHOTPaa ObUTH MPOAHATIU3UPOBAHBI C TTIOMOIIBIO
FA AAS (aTomMHO-21COPOIIMOHHOTO METO/1a) C BO3IYIIIHO-AIIUTEIICHOBUM I1JIa-
MeHeM, npu temrieparype okoio 2300 C myist moiaydeHusl JaHHBIX O COAEpKa-
Huu Cu, Pb u Zn B maboparopun HBII «Hukutckuit 6otannueckuit caa». Ana-
3 coaepxanust Ni v Cr OblJI0O HEBO3MOKHO BBULY OTCYTCTBUS J1a0OPATOPHBIX
MatepuanoB s FA AAS B ananmutudeckoii taboparopuu [3].

JInst u3ydeHus: TEXHOJOTMUYECKUX TMPOIIECCOB U 3TaroB MPOU3BOJICTBA Oe-
JIBIX CYXHX BUH METOJIOM JIMTEPATypHOTO aHasM3a ObLIN U3Y4€Hbl OCHOBHBIE Mpa-
BUJIA, TEXHOJIOTMYECKUE MHCTPYKIIMM M HOPMATUBHBIE MATEPUAITBI TIO TIPOU3BO/IC-
TBY BUHOJIETIBUECKOU MTPOAyKImu [ 1].

PesyabTartsl:

B pesynbpTaTe aHanm3a mo4Bbl OBLIO OMPENENICHO COJIepKaHUE ITUHKA,
cBuHIIa U Meau. KoHueHTparusi HUKes Oblla HUDKE Tpejiesia BBISBICHHUS
(< 0,001 mr/m). Coneprkanue CBUHIA OJM3KO K (POHY ¥ HCTOUHHKAMH €T0 IO~
CTYIUICHHUS B TIOYBY MOTYT OBITh BEIOPOCHI aBTOTPAHCIIOPTA U UCIIOJIH30BAHUE
3arpsi3HEHOW BOJIbI Jyist oporeHusi. Coaepikanue IMHKa ObIJI0 OOHAPYKEHO C
npeBbilieHreM B 4 % HaJl perHOHATIBLHBIM (POHOM. ITO MOXKET OBITh CBSI3aHO
C UCIOJIb30BaHUEM HAa BUHOTPAIHUKAX ITUHK-COJIepKaUX GYyHTUIIUIO0B [3].

B pe3ynbraTte aHanmmza sirof1 BuHOTrpana copta [llapaoHe Obu10 0OHapyKeHO
KOHIICHTparuio Meau 1,7 mr/kr, uaka — 0,7 mr/kr, cBuHIa — 0,2 MIVKT U BBISIBIICHO
BJIMSTHUE XUMHYECKOTO COCTaBa IMOYBbI HA HAKOIJICHUE METAJIJIOB B sirojiax [3].

B pesynbrare aHanm3a coka NMepBOro OTKMMA, U3 KOTOPOTO HAYMHAETCS
npoiiecc npousBojcTBa BuHa [llapmone, HaOMOIATOCh COKpAIICHUE KOHIICHT-
paruit Cu u Zn 1o CpaBHEHUIO C COJECPKAHUEM UX B SITOJ[aX, UTO MOXKET ObITh
CBSI3aHO C HAUOOJIBIINM COJICP’)KAaHUEM ATHUX BEIIECTB B IIKYPKAaX U CEMEHHU TI0
CpaBHEHUIO C MSAKOTBIO ATOJBI. B mporiecce mpon3BoacTBa OENBIX BUH 9TH Yac-
TH SITOZBI YIAISIFOTCS Cpa3y JKe Mociie JpoOJeHHe BUHOTPaIa, YTOObI N30eKaTh
KOHTaKTa ¢ HIMU ¥ 00ECIICYHUTh BHICOKOE Ka4eCTBO OCIbIX BUH [1].

B pesynbrare anamiza BuHa copta [llapioHe Ob110 0OHAPYKEHO yBENMYEHHE
koH1eHTpatmu Zn ot 0,10 mr/n B BuHOrpagHoMm coke a0 0,40 Mr/i B BUHE, TOTHATHE
conepxkanus Cu ot 0,02 mr/n B coke 10 0,33 M1/ B BUHE. BayKHO Takke OTMETHTh,
YTO B IMPOIIECCE MPOU3BOCTBA BUHA, €TO HA PA3IMUHBIX CTaIusIX Cyibpupytot [1]. B
pe3ybTare 3TOro IMpoLECca, a TAKKE B PE3yNbTaTe ASITEIBHOCTU JIPOOKEH, KOTO-
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pble MPOM3BOIAT CEPOBOIOPO/T, BO3MOYKHO 00Pa30BaHME COSAMHEHUH CEPhI C MEIBIO,
YTO MOXKET MPUBECTH K MOHIKEHHUIO €€ KOHIICHTPAIMI Ha OT/IENbHBIX dTarax Mpou3-
BozicTBa. T0, YTO B KOHEUHOM MPOAYKTE HAOIIOACTCS TOBBIIICHUE KOHIICHTPAIIUH
ME/IM U IIMHKA, CBUJICTEIILCTBYET O TOM, YTO B TIPOM3BOJICTBE UCIIONB3YIOT MarepHa-
JIBI, M3TOTOBJICHHBIC 3 MenH, Opor3el (CU + Sn) wmm matyau (CU + Zn). [Ipu okuc-
JICHUM MaTEePUAJIOB BO3MOKHO IOTA/TAHME UX B BUHHYIO IPOAYKIIUIO [6].

B pe3ynbrare ObUT MOCTPOEH JKU3HEHHBIM 1K1 BuHA [1lapnone ykpanHcko-
TO TPOW3BOJICTBA, OMHCHIBAIOIIMN WCTOYHHWKY TIOCTYIUICHUS TSDKEIIBIX METAIOB
(puc. 1). DKOIOTMUECKH OPUEHTUPOBAHHBIN MOIXOM K OLICHKE KM3HEHHOTO IHKJIA
MPOAYKIMH TIO/Ipa3yMeBaeT KOMIUIEKCHBIM U IIMPOKUIA aHAIM3, HAUMHAs C BbIpaIIU-
BaHUsI BUHOTPaJa, €ro cOopa, TPaHCTIOPTUPOBKK U BCEX TIOCIEMYIOIIUX CTA/INiA TpO-
W3BOJICTBA M XPAHEHUSI, BILIOTH J0 MONAIaHus IPOTYKTa Ha CTOJI OTpeduTes [2].

Jns nanpHENIero u3ydeHus JAaHHOW TpoOJieMbl HEOOXOIUM JIeTalbHBIN
aHAIM3 Ha COJICPYKAHUE TSLKEIIBIX METAIIIOB TOCIIE KaKION MPOM3BOICTBEHHOM Olle-
paluH, TaKk Kak ObUIO OIMPEAENICHO, YTO CYILECTBYIOT JOMOJHUTENBHbBIC CTOYHUKH
MX TIOCTYIUICHHS Ha TPOU3BOJICTBE. ITO MO3BOJIUT OMPEICTUTh, MOYKHO JI OYJIET CO-
371aTh CUCTEMY KJIacCH(UKAIMK BUH TIO Teppyapam, KoTopas xapakrepHa st EBpo-
MEHCKUX BUH. DTO TPUBECT K MOBBIIICHUIO YKOJIOTHYECKON 0€3011aCHOCTH BUHHOM
MPOTYKIINH, CO3AHIIO MAPKUPOBKH, OTPAXKAIOIICH MPOUCXOK/ICHIE BUHA.

p

+Cu, Pb, Zn !
- Erip anrreaHere TpascmopTHpoBEa
IIpepoames u EHHOIpaga EHHOIpama
AHTD OO TEHHEIS L
HCOTOTHHERD
ITp oH3E0ICTESHHES IPOLSCCEL
+==Ph
JdpoGmxee -Cu
EMHOIpaza T aamesms Crczpamme
() EOCTO®WEEH EETEPDCDB oT
i WEFPOE TpaHCcIopTa
-
. -+
Hﬂ! IIpeccosaHae
CIIOOEZ0ESHES
MMETEDHATOE
e
+Cu, Zn OceeTaeHMe -Cu
Henonezoeamms CyCaa O DP‘!:DEEH'
S——— . 08 TIE ST
l CuS, CuaS
+Cu. Zn Eposerme
e
Henonezoeammsa cycaa
MMETEDHATOE l
+Cu, Zn OceeTaeHe
Moo ntoonarmms MOIO0ZOTO EFEHA
METSDHATOE = l
HpaseHas B
OV THIHp OEIHEe

Puc. 1 — J)Ku3HeHHBIN LUK, OTpaKarOIINUNA MOCTYIUIEHNE TSHKEIBIX METAJIOB B BU-
Ho Illapnone
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BriBoabI

Ha xauecTBO BHHHOW MPOAYKIHMH BIMSET KaK YCIOBHUSA, B KOTOPBIX
MpoM3pacTaeT BUHOTPAMA, TaK M OCOOCHHOCTH €e Mpom3BOACTBa. Vccienona-
Hue murpanuii Tsokenbix metamioB (Cr, Cu, Ni, Pb, Zn) nmokazano, 94to oHM
COXPaHSIOTCS Ha BCEX ATalax >KM3HEHHoro nukia. Jims 6oxee moapoOHOTO
M3Y4YCHUS JaHHOW TEMBbI HEOOXOIMMO MTPOBECTH aHAIHM3 KaKIOM CTaIuH TIPO-
M3BOJICTBA BHHA, YTO MO3BOJIUT JACTAIBHO MPOCICIUTh MUTPAIHIO DJIEMEHTOB
B IIpOIeCCce MPOU3BOICTBA.
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16.09.2014: http://zakon2.rada.gov.ua/laws/show/984 alllanja Kristl. The
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ENERGY RECOVERY FROM WASTE IN THE CONTEXT OF
SUSTAINABLE URBAN DEVELOPMENT

Facing challenges of global warming as well as seeking to increase
energy independence, one of the main EU policy goals is to achieve a low-
carbon economy. Improving energy efficiency in district heating systems,
which (together with cooling) represents more than half of total energy use, is
among of main priorities in the EU.

Municipal waste might be seen as a resource of thermal energy for
district heating, including the production of electricity. E.g. Poland
underutilizes its energy potential from municipal waste estimated at more
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