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[inTBepaikeHO BIVIMB MArHiTHOrO mojsi Ha (izuko-ximiuHi
BJACTHBOCTI BYIJeBOJHeBUX MNaauB. BcraHoBieHO 3B’fA30K
(izuKo-xiMiYHHUX Ta eKOJOTiYHHMX BJIACTHBOCTEll BYIJIeBOJHEBHX
nagus. IIpoBeseHo AocHifKeHHsl BIUIMBY MArHiTHOrO MoJis Ha
eKxoJIoriyHi Ta ¢isuko-xiMiuHi BJACTHBOCTI BYIJIEBOJHEBHX
najuB (0eH3MH aBTOMOOUILHM, AU3e/IbHE NMAJIUBO, NAJIUBO IS
peakTuBHux aABuryHiB PT). Bu3zHaueno, mo yHiBepcajbHOro
MArHiTHOI0 aKTHBATOpa JJs BCiX BHIIB BYIJICBOJAHEBHX IAINB
He icHYE.

Knrouosi cnosa: maznimna akmueauia 6yz2neeo0Heeux nanue,
OeH3uHU, Ou3envHi nanea, nanueo 0nsa peakmugnux osuzymnie PT,
eKoN02iuni enacmugocmi nanue, YizuKo-ximiuni NOKa3HUKuU.

.  BCTVYII

Y Mipy pO3BUTKY Teopii Ta NPaKTHUKH eKCIUTyaTarii
TpaHCTIOpTHOI TexHiKM Oyia chopMmyiaboBaHa mnpobiema
KOMIUIEKCHOTO TiJIXOJy /10 BHPIIIEHHS 3aBAaHb IOJIIMIICHHS
mmapaMeTpiB i XapaKTEpPUCTHK TEIUIOBMX ABHUTYHIB. BaxinBe
MiCIle y BHpINICHHI IUX 3aBIaHb 3aiiMae y3TOJKCHHS
rapaMeTpiB i XapaKTEepPUCTHUK TEIUIOBUX JBHUTYHIB i (izuko-
XIMIYHUX BJIACTUBOCTEH BUKOPHCTOBYBAaHMX IaiuB. Po3poOka
i CTBOpEHHS €(EKTHBHUX CIIOCOOIB MOJiMmeHHs (i3uKo-
XIMIYHUX Ta EKOJIOTIYHMX BJIACTUBOCTEH BYTJIEBOJHEBUX

namuB ~ MoXke 3a0e3neudTH  HalOuIblly — e(eKTHBHICTDH
BUKOPHCTAHHS TPAHCIIOPTHOI TEXHIKH.
ABTOMOOITBHUH TPaHCIOPT € OJHHUM 3 HaWOUIBII

IHTEHCHBHUX JKepel 3a0pyIHeHHs aTMOC(epHOro MOBITps B
MicTtax. Big HpOro B armMocepy HaAXOOUTH BEJMKA KUTBKICTh
LIKI[UIMBUX peyoBUH. TOMy OJHHMM 3 BaXXJIMBUX 3aBJaHb B
rajly3i eKOJOTi4HOi Oe3MeKW € 3MEHIICHHS BUKHUIIB B
aTMoc(epHe MOoBITPs B/l aBTOTPAHCIIOPTY.

ABTOMOOIT cnpuunHOIOTE A0 40 % 3abpynHeHb
atMocepn BenMKUX MicT, Takux sK KwuiB. 3a mgaHumun
cratuctTuyHoi cimyx6u, B Kuesi B 1965 p. Oymo 10
aBTOMOOLTIB Ha Tucs4uy xwuteniB, y 2000 p. — 150. 3a
po3paxyHKaMH pO3pOoOHMKIB TeHIiaHy 3a0ynoBu Kuesa, B
2020 p. Ha KOXHY THCSYYy KuAH mnpunazatame 300
aBroMoOinis [1].

3a iadopmamiecro AUTO-Consulting Ha mouatoxk 2016
POKy cepenHs KiibKicTh aBToMoOUmiB Ha 1000 xwurenis B

VYkpaini Briepiie nepeBuinmia no3aadxy B 200 oguaATs (202
aBTomo0Ous1). B 2017 pomi 3adikcoBano, mo B Kuesi va 1000
xuTeniB npunaaae 353 apromo6ini [2].

Il.  AKTYAJIBHICTb

Jlo OCHOBHHX €KOJIOTIYHHX BJIACTHBOCTEH BYTJIEBOIHEBUX
NajJiB MOXKHA BIMHECTH:  TOKCHYHICTh, KaHIIEPOTCHHICTD,
0i0aKyMyIIAIlisl, BUIIAPOBYBAHICTE A TaKOX BJIACTHUBOCTI,
noB’si3aHi 3 0e3MocepeqHbOI0 HEOE3MEKOK I KHBHX
OpPraHi3MiB Ta HAaBKOJHUITHHOTO MPHUPOJHOTO CEpEeIOBHUINA
(BorHe- Ta BUOYXOHEOE3MeKo, cTablIbHICT MpU 30epiraHHi,
TPaHCIIOPTYBAHHI Ta BUKOPHCTAHHI MMAJIUB).

Tak K, OJHO3HAYHOI METOJMKH CTOCOBHO JIOCIIIIKEHHS
EKOJIOTIYHUX  BJIACTUBOCTEH BYIJICBOJHEBHX IajWB Ta
BCTAHOBJICHHS 1X SKICHOI OLIHKM (3MiHa BJIACTUBOCTEU
BYTJICBOAHEBHX ITAJIMB i/ Ji€I0 MarHITHOTO TOJS) HE iCHYE,
MH IiAXOAMMO JI0 I[OTO MUTAaHHS KOMILIEKCHO 3a PaxyHOK
BH3HAYCHHS 3MiHH iX ()i3MKO-XIMIYHUX MOKA3HHKIB, TAKUX 5K
GbpakmiiHuil CKiax, KUCIOTHICTh, TEIJIOTA 3TOPAHHS, BMICT
(haKTUYHUX CMOJ 1 T.JI.

I1l. METOJIUKA [TPOBEJIEHHS I PE3VJILTATU
JOCJIJDKEHD

Posrnmspatoun nit0 MarHiTHOI OOpOOKH Ha BIIACTHBOCTI
BYIJIEBOJIHEBOTO MaJBa BUJHO, 110 B MOMEHT IEPETHHY
MAarHiTHUX CHJIOBHX JIiHIH NPpH IpoKayyBaHHI MaJINBa y HHOTO
3MIHIOETBCSI CTPYKTYpa 1 BIIACTHUBOCTI: 3HMKYIOTHCS CHIIH
ITOBEPXHEBOTO HATATY, 30UIBIIYETHCS PO3YMHHICTH KHUCHIO B
MajuBi, 3pocTae sjiepHa MoJsIpu3allis (0cOOIMBO BOJHIO),
3MIHIOIOTBCSI KOHCTaHTH IIBUAKOCTI XIMIYHOI peakii TopiHHs
(BUAKICTE TOpiHHSA 30UThINyeThCs). [li BIUIMBOM CHIBHHX
MarHiTHUX TIOJIiB CKJIQJHI MOJIEKYJIM IajiBa 3MiHIOIOTH CBOI
CTPYKTYPH 1 BIIACTHBOCTi, 30KpEMa, YaCTKOBO JIPOOJATHCS 1
1OHI3YIOTBCS, PYXAalOUUCh B HANPSIMKY MPOTHIC)KHOMY
HAIPSAMKY 30BHIIIHBOTO MarHiTHOro nouis [3-4].

IIpoBexneni Ha 6a3i maboparopii HHIEE HAY ta IbOHX
HAHY ekcniepuMeHTallbHI JOCTIHKEHHS BIUIMBY MarHiTHOTO
MoJisi Ha BIIACTUBOCTI BYIJIEBOJHEBUX MAalMB MiATBEPAMIN
¢akT  B3aeMOJil  CHJIOBOTO  MAarHiTHOrO  TOJNsA  Ta
BYTJIEBOJHEBOTO TainBa. B poOOTI BCTaHOBIIEHO, IO TIpH
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aKkTHBalil ManMBa MAarHiTHUM II0JIEeM HOTO CTPYKTypa
3MIHIOETBCS, TPO IO CBigYaTh IOCTIHKCHHS: pe3yIbTaTh
xpomarorpadivHoro aHaiuizy (puc. 1-2), ¢ppakuiiiHoro ckiary
MaiyBa, TeMmIeparypu cnoaimaxy, OUY, HomHoro umcima Ta
KHCJIOTHOCTI, ()aKTUYIHUX CMOJL.
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Puc.2. 3mina ximiyHoro ckiany OeH3uny A-95 mij Ai€r0 MarHiTHOTO MOJIs

AHaN3YI09M OTPUMaHI PE3YNIbTaTH XpOMaTOrpadiqHOro
JIOCHI/DKEHHST aBTOMOOIJIbHOTO O€H3MHY Ta MajuBa JUIs
PEaKTUBHHUX JIBUTYHIB PT, CriocTepiraeThes Ta
MATBEPXKYETBCSL Il MarHiTHOrO TIOJisi Ha BJIAaCTHBOCTI
BYTJICBOJIHEBOTO T1aJIMBA.

ExcriepumeHTanbue BUIIPOOYBaHHS AKTHBOBAHOTO
MAarHITHIM TOJIeM aBTOMOOUTEHOTO OeH3uHy Ha JIB3 3 wacom
penakcarfii 7 IHIB, TaKOX MIATBEPIKYE TOH (hakT, II0 IpU
00po0Ii MarHiTHAM TIOJIeM BYTJICBOJHEBHX TMAlWB  iX
€KOJIOTIYHI Ta (PI3UKO-XIMIUHI BJIACTUBOCTI 3MIHIOIOTHCS 1
3aJekaTh BiJ 4acy 0OpoOKH Ta 4acy perakcarii.

ABTOMOOLTbHUI OeH3uH, Ha BiaMinHy Big PT ta I, micus
00pOOKM MarHiTHHM TOJeM Ta perakcamnii (7 THIB), MTOKa3aB
pi3kmit picT BMICT (AKTHYHHX CMOJ, I TIOSCHIOETHCS
MIPUCYTHICTIO B aBTOMOOUILHOMY OC€H3MHI BENMKOi KiIBKOCTI
Jerkux (ppakiii ByrJIeBOAHIB — MarHiTHE MOJIE i€ Ha TOJISIPHI
MOJIEKYJIM TIaJIMBa, CTBOPIOIOYM 3MIiHM B CIA0OKMX CHIIOBHX
3B'SI3KaX, aKTUBYIOUH [TPOXO/KEHHS MPOLIECIB OKUCHEHHSI, 110
B NpU TPHUBAJIOMY 4daci pellakcamii NPHU3BOAMUTH IO
PECTPYKTYpH3aIlil MOJIEKYJI i 301IbIIEHHSIM (HaKTHIHUX CMOJ.

IV. BHUCHOBKU

BcTaHOBNIEHO 1 €KCIIEPUMEHTAIbHO MiATBEPIHKEHO, 110 3a
niepiof] penakcanii nanusa (7 AHIB) micis 00poOKM MarHiTHUM
MojeM Yy TaJMBl MOTIPHIYIOTBCS #Horo  Qi3uKo-xiMiyHi
MOKAa3HUKH. JIIs  OIIHKKM  CKOJIOTIYHHX  BJIACTHBOCTCH
o0Opobnenoro manuBa Oyna BHKopucTana merommka IBOHX
HAHY, mo ©0a3yeTrscsi Ha OWIHII 3MIiHH BHPOOJICHOI
eIIEKTPOCHEPTIi Py 3ropsHHI ManuBa (OCH3WHOBHIA TeHEPATOP
eIIEKTPOCHEePTIi).

ExcriepuMeHTanbHO MiATBEPAKEHO, IO KOPOTKOYacHa
00po0OKa MarHiTHHUM IIOJIEM BYTJICBOJHEBHX NalMB Iepen
MIPOLIECOM 3TOPSHHS IOKpaiye psaj  (i3UKO-XIMIYHHX Ta
eKCIITyaTallifHUX BIACTMBOCTEH MAJIMB, B T.4. HOKPAIIYIOTHCS
ITyCKOBI ~ BJIACTHBOCTI  JBHIYHa, 3MCEHIIYETbCSI  BMICT
(aKTHYHUX CMOJI, MiJBHLIYETHCS TEMIEparypa crajaxy B
3aKPUTOMY THIJII, IO CIIPHSAE MOXIIMBOCTI IIOBHOTO 3TOPSTHHS
TIAJTUB 1 HOKPAIIEHHIO X €KOJIOTIYHMX BIACTUBOCTEH.

ExcriepuMeHTanbHi  DOCHI/DKEHHS ~ MOKa3adW, 10
aKTHMBAII0  BYIJICBOAHEBMX IaJIMB MAarHITHAM  IOJIEM
HEOOXiHO TPOBOAWTH OE3MOCEPEeIHBO TEpe] KaMeporo
sropanHs /IB3. AkTuBOBaHE BYIVIEBOAHEBE NaAJIWBO HE
NpUJaTHE JUIi KOPOTKOCTPOKOBOTO Ta JIOBFOCTPOKOBOTO
30epiraHHs, TaK sIK €KOJIOT1YHI Ta (Gi3UKO-XIMIYHI BIaCTHBOCTI
BYTJICBOJAHEBUX MAJIUB ITOTiPUIYIOTHCS.

Onuparodnch Ha OTPUMaHI pe3yJIbTaTH B XOJi BUKOHAHHS
JOCITI/DKEHHSI BU3HAYEHO, IO YHIBEPCAJIbHOIO MAarHiTHOTO
aKTHBATOpa Ul BCIX BHU[IB BYIJICBOJIHEBUX IAJIMB HE ICHYE.
3amaHi mapaMeTpy MarHiTHOTO IIOJISI IPUCTPOIO JUIS aKTHBALI]
BIUIMBAIOTH Ha (PI3UKO-XIMIYHI BIIACTHBOCTI BYTJICBOIHEBUX
MTAJTAB TIO Pi3HOMY.

Momudikaris Ta aKTHBaIis MAIAB 3 METOIO IiIBAIICHHS 1X
eKOJIOTIYHMX  Ta  CHEPreTUYHHX  BJIACTUBOCTEH €
NEepPCIIEKTUBHUM T4 aKTyaJlbHAM HalpsMKOM HayKOBO-
NPUKJIAJHUX JOCIIKEeHb, Pe3yJIbTaTh SIKOi, Ha HAIly TYMKY,
JI03BOJISITh 3MEHILUTH HeraTUBHE AHTPOTIOTEHHE
HaBaHTAXXEHHsI HA JOBKIJLJIA.
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V. Bcryn

VYkpaiHa BXOIMTH JO CEMH IPOBIJHUX aBiallifHUX AepKaB
CBITY, sIKI MalOTh 3aMKHYTHH (TIOBHHMil) LIMKJI BUTOTOBJICHHS
JMTaKiB — Big IX TPOSKTYBaHHA JO 3alyCKy B cepiifHe
BUPOOHUITBO[1].

ToMy Ha JaHMHl Yac aKTyaJbHHM € IUTaHHS BUBYCHHS
OLIHKM BIUIMBY Ha HAaBKOJIMIIHE CEpPENOBHUINE aBialiidiHOl
MIPOMHUCIIOBOCTI.

VI. TIOCTAHOBKA ITPOBJIEMU

Ha mianpuemcTBax aBialiifHOi MPOMHCIIOBOCTI € BeJHKa
KIIBKICTE HeOe3NMeYHUX IUISHOK, SKI YHHATh HEraTHUBHUUN
BIUIMB Ha JOBKULII Ta HacelneHHs. Jlo HHMX Hauexarb
ralbBaHiYHI, TEPMIYHI [EXH, IEXH MEXaHiyHOi 00poOKH
MeTaliB, AUISHKKM  ¢apOyBaHHs Ta  NpHIagoOyIiBHI
MATPUEMCTBA, KOTPi 3a0€31eUyI0Th aBialliifHy POMHUCIIOBICT
HaBirauiiHUMH, pagioNOKAIMHUMU Ta  iHpOpMaLiHHUMU
KOMIIIIEKCaMH.

VIlI. OCHOBHA YACTUHA

JluHaMiqHUH pO3BUTOK Taiy3i aBianepeBe3eHb, 3POCTAHHS
00’eMy aBialliifHUX TEPEBE3CHb Ta BIPOBADKCHHS KOHIICIIIIT
ynpaBiiHHA TOBiTpsHUM pyxoMm «Free Flight» cnpuumioe
MOSIBY TOTPeOM B YUIUIBHEHHI IOTOKY aBiaTpaHCIOPTY, LIO0
MOTEHIIIHHO MO>KEe TIPU3BECTH JI0 3HIDKEHHS O€3MEeKH MOJILOTIB
32 paxyHOK 3iTKHEHHS MOBITPSHUX CyIEH INPH KPUTHYHIN
OIUTBHOCTI  aBiaTpaHCNIOPTY B TMOBITPSHOMY  MPOCTOPI.
[TinBumeHHs1 O0e3neKy MONBOTIB, B I[bOMY BHIIAJIKy, MOXKJIMBE
3a paxyHOK Mi/IBUIIEHHS TOYHOCTI BU3HAYCHHS KOOpAWHAT
MOBITPSTHOTO Cy/AHAa 1 TIPOTHO3YBaHHSA TPAEKTOPIl pyXy
MOBITPSHUX CyAHa Ha HaWOmokumii bac [4]. Amxamni3
TPAaEKTOpid PyXy BCIX TOBITPSHUX CYIEH JIO3BOJIUTH
3MIACHIOBATH TIPOIEC KEpYyBaHHS IMOBITPSHOTO pyXy Ta
3abe3neuyBaTy Oe3neyHEe PO3BEACHHS IOBITPSIHUX CYAEH B
MIOBITPSTHOMY TIpOCTOpi. TakuM YMHOM BHHHUKA€E TOTpeda y

BJIOCKOHAJICHHI 1CHYHOUHX a00 po3poO0Ili HOBOTO METOAY
BusHaueHHs1 koopauHat [1C, 106 3a0e3meqnTy MiABUIICHHS
TOYHOCTI 1X BUMIproBaHHs. OcoOJMBO  BaXJIMBUM €
MIBUICHAS TOYHOCTI BHUMiptoBaHHS Koopauaat [IC B
JIOKAJIbHO OOMEKEHHX 30HaX.

Ho migmpueMcTB aBiaOymiBHOTO KOHIEpHY “‘ABiamis

VYkpainu” BigHOCATBCSA: ABialifiHUIT HAyKOBO-TEXHIYHUIA
KOMIIIEKC 1M. AHTOHOBa;, KWuiBCBKHH aBialliiHMil 3aBOJI
«ABianTy»; 3aBom Ne410 mnuBinbHOI aBiarii; XapKiBCbKe

JepkaBHE aBiamiiHe BHpoOHWYe miampuemctso; JIT HII
«bypan»; JII «XapkiBcbKe arperatHe KOHCTPYKTOPCBHKE
Oropo»; XapkiBChbKUHM MamuHOOyHiBHHNA 3aBojy «DE][»;
3amopizpke mammHOOYAiBHE KB «IIporpecy» iM. akamemika
IBuenkay; JIIT «Hosatopy; [AI1 «PaxioBUMiproBau».

VIIl. BUCHOBKU
3abe3neueHHs €KOJIOTIYHOT Oe3nexku aBialliiHIX
MAMPUEMCTB ~ TOBHHHE  3IIMCHIOBAaTHCh HAa  OCHOBI:
OpraHi3alifHO-TeXHIYHUX pimreHs, paIioHaITFHOTO

NPUPOJOKOPUCTYBAHHS, 3aCTOCYBaHHS HOBHUX TEXHOJIOTIH,
NPOTPECUBHOI OpraHizaifii MaJOBIAXOAHHX Ta OE3BIAXOIHHUX
BUPOOHMITB, BIIPOBADKEHHS €HEpro30epiraroumx 3axoiB,
YIOCKOHAJIEHHS BHPOOHMYMX TMOTYXHOCTEH, 3amiHM abo
MOJIepHi3aIlii 04rcHOTO 00naaHaHHs [2].

JocmimkeHo 1m0 i3 3aCTOCYBaHHAM HAMPSMKIB Ta IIISIXIB
eKoJIori3allii MOKHA 3HAYHO 3MEHIIMTH HEraTUBHUN BIUIMB
aBiallilHUX  TIANPUEMCTB HA  HABKOJMIIHE  TIPUPOJTHE
cepenoBuie [5]. BrupoBamkeHHs Mano- Ta O€3BiIXOTHHX
TEXHOJIOTIH MO3BOJIMTh HE BUTPAYATH IOJATKOBI KOINTH Ha
YTUII3AIiI0 Ta TMepepoOKy BimxoiB. OuucHe oOJIaIHAHHS
JIONIOMOJKE€ 3MEHIINTH KIJIBKICTh JOMIIIOK Ta IIKIIJIMBUX
PCUOBHH y IPOMHKCJIOBUX CTOKAX Ta Y MHJIO-Ta30BUX CyMIIIax.

[lepenava BigXOAiB MiJNPHUEMCTB Yy CYMDKHI Traiysi,
JIO3BOJINTH 3MEHIIUTH 00’€MH BUIOOYTKY HOBOI NPHPOAHOI
CHPOBHMHHU Ta 3MEHIIUTH PiBHI BHTpAT Ha iX BHAOOyTOK [3].
BukopHcTaHHS albTepHATHBHUX JDKEPEN eHeprii 3abe3neunTsh
30epeXeHHs BHKONHHMX NAJIMBHUX pecypciB (rasy, HadTH,
BYTIJUI), Ta 3MEHIINUTh OOCSATH BHIUIEHHS OKCHIB CIpKH,
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a30Ty, KapOOHy, BaXXKMX METaJiB, HPOJYKTIB HEIOBHOTO
3rOpSIHHS NAJIUBA y aTMOCc(epHe MOBITPSI.

Takum  9WHOM, TIpOLIECH  eKoJoTi3amii  aBiamiitHOl
MPOMHUCIOBOCTI € BaXJIMBUMH [UIsi TIOKPAIEHHS CTaHy
HaBKOJIUIIHLEOIO MPUPOTHOTO cepeoBHINa Ta
pecypco30epeKeHHsL.
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Anomayia — po0doTa NpHUCBAYEHA OWIHII MOKJIMBOCTEM
CHPOBHHM /1/Is1 BUPOOHULTBA TBEpP/AOro dionaausa.

I Beryn

B cyuacHux ymoBax VYkpaiHa BHMKOPHCTOBYE OJH3BKO
50MITH TOH Ha(TOMPOYKTIB Yy PiK, 3 SIKUX JUIIE 5-8 MIH TOH
no0yBalOTh 13 BJAaCHUX JpKeped. ToMmy onHe 13 3aBAaHb
CBOTO/ICHHS - BBEACHHA B CHEPreTHUHMH OanmaHc YKpaiHu
O10JIOTIYHMX BUJIIB IaJHBa, SKi 332 CBOEK IPUPOJIOID €
MIOHOBJTIOBAHNMH pECypCaMH, aKyMyJIbOBaHUMH COHSYHOIO

eHepriero. BoHM IMOBIpHO JalOTh 3MOTY  3MCHIIUTH
BUKOPHCTAHHS HE [OHOBIIOBAJbHUX JDKEpeNl eHepril Ta
3MEHIIIUTH 3a0pyAHCHHS MPUPOTHOTO cepeoBuILa

TOKCUYHHUMHU PCUHOBUHAMMU.

Croronni OioeHepreTnka (GopMye OJIU3BKO MOJOBHHU
PHHKY BiITHOBIIOBAJIBEHHX JDKEped €Heprii Ta ga€ 3MOry
3a0e3neunTH MUIBHOHM poOodYnX Micup, SIKI 3amisHi y Il

cepi.
Il. TloctanoBka mpobiemu

[Ipobnema HamaroMKeHHs 1 oprafizamii BHUPOOHHUIITBA
OiomanuBa HaOyBae OUIBIIOrO 3HAYEHHS JJISI SHEPreTHYHOT
O0e3nexkn kpainu. [lepeBara OiomanuBa HajJ TpPagUIiHUMHU
BUJIaMH  [AJIMBa, € MOXUJIUBICTh HOr0  MPHPOIHHOTO
noHoBieHHss. Ha croroguimigiii neHp OiomaauBO € JIMIIE
aNbTepHATHBA I TPAIUIINHOrO majuBa. PuHOK Giomanusa
3HaXO/MTKLCS Ha eTalll 3aPOKCHHS.

I1l. OcHoBHa yacTHHA

VYkpaiHa Mae 3HayHi 3eMeNbHI pecypcu i  CIpHUSATIUBI
YMOBH [UIsl BUPOLIYBaHHS CLIBCHKOTOCIIONAPCHKUX KYJIBTYP
(paricy, col, KyKypy/A3H, COHSIIHUKA 1 T1.), B IKOCTI CHPOBHHH
s BUpoOHHMITBA OiomamuBa. KpiMm Toro VYkpaina wmae
MEePCIEKTHBH TPOMHCIIOBO BUPOOHHIITBA MAIMBHOIO €TAHOIY,
TOMY 1110 JJa€ MO>KJIUBICTH BUPOOJICHHS] XapuOBOT'O CIIUPTY.

OmHuM 13 He 3amisiHUX PEeCcypCiB € 3alUIIKH COJIOMHU
3epHOBUX KYJBTYp, JIYIIIHHHS COHSIIHUKY Ta BiIXOIU
KYKypYJI3H sIKi MOKYTh OyTH mepepoOiieH] Ha TBepe HaluBoO.
Bono Moxe OyTH BHUKOPHUCTAHO Y (DepMEpPCHKHX 1 CIITbCBKUX
TOCIIOIAPCTB 1 TAKMM YHHOM 3aMIHUTH TpaauIliiiHe TaJHBO,
0 BHKOPHCTOBYETHCS Ui 3abe3medeHHs motped. Llinum Ha
TaKe MaJuBO HE 3aJIeXkKaTh Bijl 3pOCTAaHHS I[iH HA BUKOIHI BUIN
[aJIMBAa 1 Ha MiABMILEHHS €KOJOITYHUX OAATKIB.

\\

CupoBHHOIO 1UIi BUPOOHMITBA TBEPAOTo OiomaivBa
MOXYTh OyTH pi3HI JepeB’sHi BIIXOOM SK KYCKOBi (pewKw,
CTPYUYKH), M’sIKi (THpCa).

B nanmit gac 3’sBUBCS iHTEpeCc A0 BHPOOHHIITBA TBEPIOTO
OiomanuBa y 3B’SI3Ky 3 MOJOPOXKYaHHSAM Ta3y. IcHye OaraTto
MeTOIiB TepepoOku OioMacw IUii OTpPUMaHHS TMeJeT |
OpUKETIB.

[IpuBaObmuBiCTH TMeNeT, B SAKOCTI IANKBa, IOJITAE Yy
BUCOKIi TEIUIOTBOpHIM 37aTHOCTI, eKoJoriyHid Oe3mewi Ta
eKoHOMIuHil Buromi. OmHa i3 HaWBaXIUBIIAX MepeBar —
BHCOKA, IMOCTifHA, HACHIIHA MIIbHICTh, IO JO3BOJISIE JIETKO
MEpeBO3UTH 1X Ha Benwki BifgcraHi. CIIOXWUBaHHS IMiJeT
3poCTaEe 3 KOXHHUM POKOM. AJle Hakalb 3apa3 YKpaiHChKHI
PHHOK TeJeT Haranye «0asap», TOMy INO IeNeTH SKi
HPOIIOHYIOTh ISl TPOJIAXKy He cepTHU(iKOBaHO BiIMOBIAHO 10
€BpOICHCHKUX CTaHAapTiB. L{UBiNi30BaHMI PUHOK MeneT B

VYkpaiHi  HEOoOXiTHO  CTBOpIOBAaTH,  CIHPAIOYNCh  HA
€BPOIEUChKUN JIOCBIN Ta €BPOIICHCBKY CUCTEMY
CTaHIAapTHU3AIlii.

OcraHHIM yacoMm Uil BUPOOHHUIITBA TBEPJOro OiomauBa
BUKOPUCTOBYIOTh 0iOoMacy y BHIJIAII ONANoro JIUCTS Iepes,
BOHO €()EKTUBHHMM DILICHHIM yTUIII3allii OMaIoro JIUCTSI.

3acTocyBaHHs TAKOro 0ioNajrBa MOXeE IOIOMOITH Y
BUPIIICHHI PS/y €KOJIOTIYHHUX MPo0JIeM MOB’I3aHHX 3
3a0pyIHEHHSM LIKiJIMBUMU PEYOBHHAMH BUXJIOITHHX Ta
JIUMOBHUX Ta3iB.

IV. BucHoBok

OuiHOYM  Cy4acHMH CTaH rajy3i  BHUPOOHHMLTBA
OiomanuBa MOXHA KOHCTATyBaTH, [0 II€dl PUHOK Maibke
HEPO3BUHCHUH, a/Ke Yepe3 Mi3epHHiA 00csAr 1 Oe3cucTeMHUI

MAXi  HEMOXIWBO  CKJIACTH  IHOBY  KOHKYPEHIIIIO
BHPOOHHUKAM TPAAHLIHHOTO TTAJIBO
BupoOHuITBO 0i0OMAaTMBO IMOBHHHO CTaTH  BEIHKOIO

JIEp’)KaBHOIO CIIpaBoro. AJle ISl I[bOTO TMOTpiOHA cucTeMa —
peryiboBaHa, KOHTPOJBbOBaHA, CIPSIMOBaHA JICPIKABOIO.
Timekn  Tomi  Oyme  pe3yapTaT  SKHA  JIOCSTAETHCSA
BIIPOBAaPKCHHSIM 1IHHOBAIIIH.

Criucok BUKOPUCTAHO] JIiTepaTypu

1. bioenepris B Ykpaini / [[lyoposin B.O., MenxpHuuyk
M. ., Mensauk 10.®.]- K.: HYBill Ykpainun, 2009

2. biomaimmo / [Hy6posin B.O., KopueBnuit M.O.,
Macno L.IT].-K.: Enepretuka i enexrpucikaris, 2004
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Y  poboti po3rasgaerbesi  npodiaema  HeoOXiaHOCTI
MiABUILEHHs PiBHA eKOJIOrivHOi 0e3NeKHu MmiI3eMHHX pe3epByapiB
IJ1 30epiraHHs MajJMBa HA aBTO3aNPaBHUX cTaHuisx. B podori
3aIPONOHOBAHO MeTOAM MiIBUILEHHS €KOJOriYHOCTI pPodoTH
A3C.

Knwuoei cnosa —  niozemni  pesepeyapu,
asmo3anpaeni cmanyii, exonoziuna de3nexa.

nanueo,

IX. BcTvI

Sx Bimomo, 3abpymmenHs Ha A3C IpyHTY, HOBITpA,
MiJ3EMHUX Ta T[OBEPXHEBHX BOJ TIOB'I3aHE 3 BHUTOKOM
BYIJICBOJHIB TMANMBa, Ta IHMHUX TOKCHYHUX 1 XIMIYHHX
npoaykriB. I1IBUAKMIA pO3BUTOK IIPOMHUCIOBOCTI Ta TEXHOJIOTIH
y CBITI 301JIbLIY€E KiJIBKICTh TPAHCIIOPTHHUX 3aCO0IB, sIKi B CBOIO
4epry  TATHYTH 3a  co0Or0  30iMBIIEHHS  KUTBKOCTI
0OCIIyroBylOUMX Ta aBTO3allpaBHUX craHuiid. HaiiOinbury
HeOe3neKy Uil JIIoed Ta HAaBKOJIHMIIHBOTO HPHPOIHBOTO
cepelloBHIlA CTAHOBJIATh BUMIAPOBYBAHHS, PO3JIMBH Ta BUTOKH
maymBa i3 pezepByapiB. ToMy, 3 TOUKH €KOJIOTIYHOT OE3MEeKH Ta
palioHaIbHOTO BHUKOPHCTAHHS Micis Ha A3C
BUKOPUCTOBYIOTh  MiJ3eMHI  pe3epByapu. IIpore, BOHH
moTpeOyroTh 10 cebe MiABUINEHOI yBard Ui 3amo0iraHHs
BHTOKIB Ta aBapiHmX curyanid [1]. 3okpema, Mepexa
aBTO3alpaBHUX CTaHIii POOUTH CBii BHECOK y (hopMyBaHHS
MICBKOTO (OHOBOTO 3a0pyAHEHHS, y 30OUIBIICHHS BMICTY
JIOMIIIIOK Ha 3HAYHINA BIZICTAHI BiJ JpKepes 3a0pyAHEHHs i 10
riro0aNbHUX 3MiH Y CKJIaJli aTMocdepH, o MOXe MPUBECTH 10
0araTh0X HEOAKAHWX HACIIAKIB, B TOMY YHUCII W 10 3MiHH
KITIiMary.

X. TIOCTAHOBKA ITPOBJIEMI

Hacroromni mms 30epiranHs HapTH Ta Ha(TONPOIYKTIB B
YChOMY CBiTi BUKOPHUCTOBYIOTBCS y BENHKiH KUIBKOCTI pi3Hi
THUIN pe3epByapHUX EMKOCTEH, SIK Mi3eMHI TaK i1 Ha3eMHi. Yci
BOHM  CTaHOBJIATh  HeOe3lmeKky Uil  HaBKOJMIIHBOTO
CepeNloBHIIA Yepe3 MOJKIIMBI PO3JNMBH Ta BHUIIAPOBYBaHHS
HadTOonpoayKTiB. Hanpukian, maidwBHI MiJA3€MHI CXOBHUINA B
Cnonyuenux Illtarax ckmagaioTh NpHOMU3HO 3 MUIbHOHM
OJIMHUIIb, 1 38 EKCIEePTHUMHU OLiHKaMHu Onm3bko 10% 3 HUX
MOXYTb MAaTH BUTOKH. [epMeTHuHi BHUIPOOyBaHHS B
NAIMBHUX MiA3eMHUX pe3epByapax Micta Can-lIlaymy
MOKa3yIoTh, Mo npubimm3Ho 80% 3 HUX MalTh MEBHHUMA THI
BUTOKY B JiHII BCMOKTYBaHHA ab0 B caMOMy pe3epByapi.
Haii6Ginpm  momupeHi NPUYMHA BHTOKIB  TOB's3aHi 3

CTPYKTYPHUMH HEJOJIKaMH, TOJIOBHUM YHHOM, PE3yJIbTaTOM
HEBI/IMIOBIIHOTO BCTAHOBJICHHs pe3epByapiB s 30epiraHHs
najuBa Ta KOpo3il IX BHYTpIIIHBOI Ta/abo 30BHIIIHBOT
obmmBky. Y bBpaswnii OCHOBHOIO IPUYHMHOIO BUTOKIB
BBQKAETBCSI KOPO3isl pe3epByapHUX €MKOCTEH, OCKUIBKU
OibLIICTh pe3epByapiB ajsi 30epiraHHs IajuBa HE MaloTh
3aX¥CHOI 30BHINIHB0] OOIIMBKH Ta BUKOPHUCTOBYIOTHCS OLITBIIIE
20 poxiB [2]. Y OumpmiocTi MiA3EMHHX —pe3epBYyapiB
30epiratoTp O€H3WH, SUH CKIagaeTbes 3 OuThbin HK 70
BYTJICBOMHIB, BKJIIOYAIOYN alipaTH4HI BYTICBOIHI, TaKi K
MeHTaH Ta OyTaH, a TaKOXK apOMAaTHYHI BYTJICBOIHI, Taki sK
0eH30J1, TOJIyoN Ta KCWJIOA. B ymMoBax BUTOKY IIi MpPOIYKTH
MOXYTh 3a0pyInHIOBaTH TPYHT 1 min3eMHi Boau, abo B
HecTaOUIbHIN (GopMi B arMocdepi BOHH MOXYTh CTaHOBHTH
PU3MK JUIS HaBKOJIMIIHBOTO cepenoBumia. IlamuBo s
30epiraHHs MiI3eMHUX pe3epByapiB sIBJIIE€ COOOIO MOTEHIIHE
JoKepesio  3a0py/lHEeHHs, B SKOMY pIiBeHb 1 THI PHU3UKY
3aJeXarh TaKoX B XapaKTEpPUCTHKN JaHAMA(Ty MiChKOI
TepuTopii, 1e BoHU €. JlocBix €Bponu MoKa3aB, MO MiI3eMHi
pe3epByapu s 30epiraHHs OCH3MHY MOXYTb MaTd
TIOUIKO/KEHHSI Ta MaTH BUTOKH B CEPEAHBOMY MpoTsroMm 20
POKiB Ticisl BCTAaHOBJIEHHS. Y 0araTbOX BHmHajgkax depe3 15
POKiB, SIKIIO BOHM HE MAarOTh KaTOZHOTO 3axucTy. [loBesneHo,
o 71% mig3eMHUX pe3epByapiB i 30epiraHHs razy MarTh
TpitpHu uepe3 10 pokiB micias iX BcTaHoBIeHHs. Jlns
IIBUIIICHHS PiBHS €KOJIOTIYHOT O€3MeKH HEOOX1THO MOCHUITUTH
BUMOTH JIO CHCTEM YJIOBJIIOBaHHS Ta KOHTPOJIO BHTOKIB,
NPOBOIUTU 000B’A3KOBI TEXHIUHI JIarHOCTHKH 00JIaIHAHHS Ta
pe3epByapiB. PesepByapu 3 TOIBIHHOI CTIHKOW IS
ITi13€MHOTO 30epiraHHs CBITIIMX HadTONPORYKTIB,
BUTOTOBIIIOThC  3riqHO JICTY 78 Vkpaimm 260.001-93.
KoHcTpykuisi cydacHMX pe3epByapiB  JIO3BOJISIE  3HAYHO
posmuputH  chepy  iX  3aCTOCYBaHHS.  IX  MoOHA
BCTAaHOBJIIOBATH SIK HAJI 3eMJICIO, TaK 1 ITif] 3eMJICI0, B CyXOMY 1
MOKpoMy IpyHTI. Ilig3emHi pe3epByapu HiAgaroTbCs 3HAYHO
OimpIIiN il pi3HWX 30BHINIHIX YHHHHKIB, 10 YCHOTO iHIIOTO,
iX TMPOCTO HEMOXIJIHMBO pErylspHO orisgaTd. Tomy
BHTOTOBJICHHSI BUMarae 0COOJIMBOI PETENBHOCTI 1 JOTPUMAHHS
ycix TexHomorid. B gxocTi MaTepiasy Ui TiI3EMHHX
MICTKOCTEl BHKOPHCTOBYETBCSA MeETal, HepyKapifoda CTanb i
METaJIOIIACTHK. CyuacHi TEXHOJIOTIT JI03BOJISIIOTH
3a0e3nedyBaTd TEpPMiH MPHUIATHOCTI ITiI3EMHHUX pe3epByapiB B
cepeaHboMy O0n3bko 50 pokis [4].
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3abe3neueHHs Oe3NeKn 1 NpaBUILHOCTI 30€piraHHs piJuH
B TiI3eMHOMY pe3epByapi MOXJIHMBO TIIPH yCTaHOBII
CHELiaJIbHOTO  KOHTPOJIIOIOYOTO  YCTAaTKyBaHHS: JaTYUKIB
TEeMIEpaTypH 1 piBHA PiAWH, JaTYHUKIB 3JHMBY i IepeTUBaHHS B
CYMDXKHI €MHOCTI, a TaKOX JAaTYHUKIB PO3repMETH3AIlli OHI€T
i3 criHok. JIBoCTiHHHMH pe3epByap CKIAaaeThCs 3 IBOX
OIHOCTIHHMX €MKOCTEH, SIKi pO3TalloBaHi OIHA YCEpeauHI
iHmoi. OcoOIMBICTIO TaKOTO pe3epByapy € Te, IO HPOCTip
MDK CTIHKaMHM Ma€ OyTH 3allOBHEHHUH DPiJUHOI0 a0 a30TOM.
o crocyeTbest MKCTIHHOL PiAWHM, TO B 11 SIKOCTI AOMTYCTHMO
BUKOPHCTaTH PEYOBMHM, IO BIANOBIJAIOTH OCOOJIMBHUM
BUMOraM. BoHa IOBHHHA 1O T'YCTHHI IIEPEBHIYBATH I'YCTHHY
najMBa, IpH LBOMY, TeMIlepaTypa 3aiiMaHHs abo crajaxy el
piauHu He Mae OyTH HIKYa BCTAHOBJCHOI, TOOTO HIDKYE cTa
rpaayciB 3a Llenbciem. PiauHa, 1Mo 3amoBHIOE MIKCTIHHUN
npocTip, HE IOBMHHA BCTYNaTH B peaxuuo i3 CcTiHKamu
pesepByapy i caMHM HamMBoM. Y SKOCTi Takoi plILI/IHI/I TUTST
JIBOCTIHHUX pe3epByapiB 4acTO 3aCTOCOBYETHCS CTHIITIIIKOJIb
abo azoT. JIBoCcTiHHI  pe3epByapd MarOTh JIEKiJbKa
OesnepeyHuX nepeBar. Y BUNAKY SIKIO MDKCTIHHUE MPOCTip
3aIIOBHEHUH a30TOM, 1€ 3HAYHO 30UIBIIYE TOXKEKHY Oe3IeKy i
BH6yx06e3nequCTL pH eKcrmyaTaui'l' IIpu  piskomy
TNOHIKEHH] THCKY a30Ty B MDKCTIHHOMY HpOCTOpl MO>KHa
JIETKO BUSIBUTH po3repMeT1/13auno pesepByapy i monagaHHs
HaTONPOAYKTIB a0 iHIIOI PIMHHU B MPOCTIp MiXK CTIHKaMH
MicTkocTi. TakiuM YMHOM, ABOCTIHHMH pe3epByap 3a0e3neynTh
IIe i eKOJIOTIUHICTh 30epiraHas HeOe3MeTHNX PiIiH.

Ile ogHUM JKEPEIIOM IIiIBUIICHHS €KOJOTIYHOT Ta MOXKEKHOT
HeOe3mekn cydacHuX 00’eKTiB 30epiraHHs Ta peaizallii maJuB
€ BHKHAM BYTJICBOJHEBOI MapH Ha()TONPOIYKTIB BHACIHIIOK
BUIIApOBYBaHHA. [l BHUpilIeHHs  mpoOieMu  BTpar
BYIJIEBOJIHEBOI TapH, y AaHWH 4yac iCHye BeJHMKa KUIbKICTh
YCTQHOBOK CHCTEM YJIOBIIOBAHHS JIETKHX (pakiii 3 pizHUM
KOHCTPYKTUBHMM BUKOHAHHSM 1 NpHHUUNaMu poboTtH. Tum
HE MEHIIe, MUTaHHSI PO3pOOKH 3acO0IB 3MCHIICHHS BHUKHIIB
napiB HaTONpOayKTIB mpu iX 30epiraHHi Ha ckinaaax [IMM
Ta HAIMBaHHI HA €CTaKaJax IPH BHPIMIEHHI KOHKPETHOI
3aja4l 3aJMIIAETbCA BIAKPUTHM. BipHuii BuHOIp cucTremu
VIIOBJIFOBAaHHS JIETKUX (PPaKIliii JO3BOJISE IOBHICTIO BUPIIIIATH
mpobieMy 3 BUKHAAMHU Iapu OeH3UHY, 0 OyJae KOHKPETHHUM
3aX0I0OM  IOAO  MOKPAIIEHHA  SIKOCTI  TOBITPSHOTO
cepenoBuia. Aje, A po3poOJICHHS PEKOMEHAAI 1070
BHOOPY ONTHMAIBEHOTO 3ac00y 3amo0iraHHs BTpaTaM MaliBa
BiJI BHUIAPOBYBaHHS, HEOOXiJHO MaTH TOYHI JaHHI IOJ0
KiJIbKICHUX TTOKa3HHWKIB BUKHU/IIB BYIJIEBOAHEBOI IIapH IajKBa
3 pe3epByapy TOro, UM iHILIOTO THITY.

Xl.  OCHOBHA YACTHUHA

Hacboronni i BupimieHHS NpoOieMH BTpaTH IiHHOI
BYIJIEBOJHEBOI ~CHPOBMHH MOTOPDHHX MHalMB IiJ 4ac
30epiraHHs MOXYTb OYTH BHMKOpPHCTaHI CydyacHi 3aXoIu Ta
3acobu. Cepex TH, IO TOCUTH MIMPOKIIO BUKOPUCTOBYIOTHCS Y
CBITi € cucTemu yioBoBaHHsA neTkux ¢paxuiii (CYJID). Ix
MOYaJH PO3pOOIIATH 3a KOPJIOHOM, JIeé BOHH OTPHUMalN Has3By
«vapour recovery systems, ToOTO cHCTeMa OBEPTAHHS MapH.
ABTOpaMu naHOi po3poOku [3] Oyio 3ampornoOHOBaHO Take
Bm3HaueHHS CVYJI® — 1me CyKymHICTh TEXHOJOTi9HOTO
oOnajHaHHA, IO 3a0e3redye BifOip Ta YTHII3ALII0 JIETKHX
¢dpaxuiii HahTH Ta HAPTONMPOIYKTIB 3 MIIBUIICHHSIM THCKY Y

ra3oBOMY MPOCTOPI €MKOCTEH 10 TOro, K BigOyIayTbes iX
BUKHIN y atMmocdepy. Ilix yrmmizamiero y mpoMy BHUIAIKY
po3yMitoTh ab0 Harpoma/pKeHHs MapoOIOBITPSHOI CyMimmi 3
METO0 11 TOBEPTaHHSA y Ta30BUI MPOCTIp €EMKOCTI, BUIAJICHHS
BYIJICBO/IHIB BiJ MapoNOBITPsIHOT cyMimni abo peanizamis i€l
MApOTOBITPAHOT  cymimni. 3a0e3neueHHs  YIIOBIIIOBAHHS
MaJMBHOI Tapy, IO YTBOPIOETbCSA IIiJ dYac 30epiraHHs 1
MMOANTBIIIOTO  PO3MOIIICHHS HAPTONPOAYKTY B OIIBIIOCTI
kpain €Bpomnu i CIIIA Bxke noHaj 15 pokiB € 3aKOHOJaBUYOIO
HopMo10. Jlo BBEJECHHS TaKMX HOPM BUKHIM 10 aTtMmochepu
nmapu Ha(TONPOAYKTIB OLIHIOBAJIMCS NPHOIU3HO Yy 3 MIH
T/pik. Hacroromni B VkpaiHi mpoOnemMa NPHUPOIHIX BTpat
Ha(TONPOAYKTIB, y TOMY YHCII B BiJl BUIAPOBYBAHHS, [10CTAE
JIOCUTH ToCcTpo. [y 3MeHmIeH s 3a0pyAHEHHS aTMOC(HEPHOTO

noBiTpst Ha cranii mnpoektyBaHHs A3C moOBHMHHI OyTH
nepe0avyeHi Taki TEXHOJIOTIYHI PillIeHHS:
- obmamnamas A3C  pesepByapamMu ansd  30epiraHHS

HaTONPONYKTIB 1  3’€AHYIOYMMH  KOMYHIKaLlisIMH 3
NOAPIHHUMH CTiHKaMH, a TaKOX arnapaTyporo Ui KOHTPOIIIO
32 MOJIJIMBMM BHUTIKaHHSM Ha(TONPOAYKTIB B MK CTIHHHA

TIPOCTIp;

- ofbmasHaHHS  pe3epByapiB  aBTOMAaTHU30BaHMMH  NpHU
OPUCTPOSMH  JUI TIPUIMHECHHS 3QJIMBAHHSA TaluBa IPH
JOCSITHEHH]  BIZIMITKM T'PaHWYHO JIONYCTHMOTO pIiBHS 1

IIBUIKOPO3’ €EMHUMH My(pTaMH I TEPMETUIHOTO 3JINBAHHS
HAQTOMPOIYKTY 3 IIUCTCPHH MATUBOBO3A;
- BIPOBAUKCHHS ~ CHCTCMH  YIOBITIOBAHHS BHKHIIB i3
pe3epByapa mpu HOro 3amoBHEHHI Ha(bTonpo,uyKTOM [UITXOM
BUTHUCKaHHA TMAapiB HAPTONPONYKTY B 3BUIBHCHHWHA 00°€M
ABTOIMCTEPH-TIAIMBOBO3A.
XIl.  BHUCHOBKU

OTxe, Ha ChOTOAHI B YKpaiHi iCHye HarajibHa MOTpeda B
NOKpAIlIeHHI  JepXKaBHOI  MOJNITHKH, CHOPSMOBaHOI  Ha
€KOJIOTIYHE TUIAHYBaHHS, BIOCKOHAJICHHS MPAaBHJI Ta 3aKOHIB,
II0 CTOCYIOThCS KOHTPOJIO Ta 3amoOiraHHs BHTOKIB 3
HiI3EMHUX pe3epByapiB 30epiraHHs TmajiuBa, pPO3POOKU
CHUCTEMH  MOHITOPHHTY  BTpaT  BYIJICBOAHEBOI  mapu
HAQTOMPOAYKTIB i3 pe3epByapHHX €MKOCTEH, a TaKOX Ha
HEOOXIHICTh O3HAHOMJICHHS TPOMAJICHEKOCTI 3 IMpoOiIeMaMu
HABKOJIMITHROTO CEpPEIOBUIA Ta PH3UKAMH, SIKi MOXYTh
cupuuuHutt  A3C. ILle, y cBow depry, CHpUSTUME
MIBUICHHIO PIiBHSA EKOJOTiYHOI Oe3MeKd CydacHH 00’ €KTIiB
peastizaiii MOTOPHHX ITaJIUB.
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Abstract— In this scientific work we consider the issues of
waste situation and management which should be spread in the
Ukraine, analysis problems of waste treatment and given
proposals for father activity with waste.
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XIIl.  INTRODUCTION

One of the major problems in Ukraine on the way to the so-
called green economy is considered to be the waste
management In Ukraine, seven percent of the country's
territory is occupied by garbage dumps. On their cumulative
area, Denmark would be located. It is more than 43 thousand
square Kilometers.

According to the data of the organization "Ukraine without
garbage", annually the population of our country "produces"
14 million tons of household waste, and another 434 million
tons of enterprises generate. Only 5.6% of the household
rubbish is placed, and another 1.4% is burned at the Kyiv
Energy Plant, the only company in the country to utilize
waste. The remaining 93% are exported to legal and illegal
landfills.

XIV. WASTE MANAGEMENT FETURES IN UKRAINE

In the country, according to the information provided by
the Ministry of Ecology, there are 22 sorting lines: in Kiev,
Vinnitsa, Dnipro, Zaporizhzhia, Chernivtsi, Pereyaslav-
Khmelnitsky, Chervonograd, Chuguev, Bila Tserkva, Buchi,
Plebanovka villages of the Ternopil region, Pogrebki of the
Kyiv region, Elikhovichi of the Lviv region, Abrikosov and
Dobrozhanov Odessa region. There they choose from the
garbage what can go for recycling: glass, plastic bottles, paper,
cardboard, iron cans, and more.

There are also processing plants of another type: they
allow the extraction of energy from the garbage. Near Kyiv,
Brovary, Boryspil, Mariupol, Mykolaiv, Ivano-Frankivsk and
Vinnitsa waste biogas is extracted from biogas, which
converts to electricity [1].

But, in Ukraine, only 4% of household waste is recycled
in waste incineration plants generating positive energy. First,
there is no built-up infrastructure for the separate collection,
sorting and utilization of solid household wastes. In 2014,
96.4% of solid household waste was buried at landfills.

Secondly, problems in the legislation related to the treatment
of domestic wastes. In general, Ukraine does not have a
national strategy for solving the problem of clogging.

At the same time, four bills have been registered in the
parliament, which are called to introduce new rules for the use
of waste. Among them, the draft Waste Act (No. 4838), the
draft amendments to some laws of Ukraine on the promotion
of the use of household wastes as an alternative source of
energy (No. 4835), on amendments to the Tax Code
(regarding taxation of household waste) (No. 4836).

In Ukraine the problem of waste management is extremely
urgent. According to official data [2] Ukraine produces about
45 million m3 of waste annually, which is buried on 6.7
thousand dumps and landfills with a total area of more than 10
ha. Footprint of municipal solid waste landfills is up to over
1000 ha in some regions of Ukraine.

W vore than 1000 ha
I rrom 500 101000 ha
B rrom 100 to 500 ha
[ wi00ha

Fig.1 Ukraine: the footprint of municipal solid waste
landfills
On September 10, 2016, a fire occurred at the largest
cemetery in Odessa - the "Western". Burned garbage and dry
grass. September 5 managed to eliminate the fire at the landfill
of solid household waste near the village of Svydivok in
Cherkassy region. At the end of August this year a landfill
burned in the Ternopil region. The area of the fire was 500
square meters. In July 2016 in Lviv there was a fire on
Gribovitsky landfill. As a result of gunfire ruin during the fire,
three rescuers and an ecologist died. Criminal proceedings
were opened on the fact of collapse.
And also important - the problem is that the utility tariffs
can only be set by those licensed. And according to the laws of
the licensing of waste processing plants in Ukraine is not
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provided. It is forbidden to recycle garbage because there are
no clearly defined tariffs. No rates because there is no license.
But there is no license, because there is no law required [3].

The experience of developed countries shows that
incineration as a method of disposal is very expensive, not
only in the amount of costs incurred for the construction of
incinerators, but also in terms of operating in compliance with
all hygiene standards. In addition, it harms the environment.
Therefore, the advanced countries of Europe are moving away
from the practice of burning household waste using modern
resource-and energy-saving technologies, alternative energy
sources and re-use of raw materials (recycling) as a method to
save resources and protect the environment.

The main disadvantage is the lack of companies with an
integrated approach to waste recycles. But, nevertheless, the
work in this direction is underway, and some of the steps
cannot but rejoice Ukrainian government. Disposal of garbage
in our country has become a real environmental collapse.
Mountains of waste of human activity infest not only the small
towns and villages, but also millionaire cities. Industrial waste
is a special kind of garbage that requires increased safety
measures, and in compliance with TB, not only during
disposal or recycling, but also in the assembly and
transportation. Industrial waste processing needs special
equipment, for example, particularly strong sealed containers
that are able to withstand shocks during transportation and
harmful effects of waste materials [4].

Today, Ukraine is the leader in terms of waste generation
and accumulation. The practice of solid waste management in
Ukraine shows a lack of protection of the population and the
environment from their negative influence. This situation is
typical for almost all regions of Ukraine and is a national
problem that must be solved immediately. The experience of
developed countries shows that incineration as a method of
disposal is very expensive, not only in the amount of costs
incurred for the construction of incinerators, but also in terms
of operating in compliance with all hygiene standards. In
addition, it harms the environment. Therefore, the advanced
countries of Europe are moving away from the practice of

burning household waste using modern resource-and energy-
saving technologies, alternative energy sources and re-use of
raw materials (recycling) as a method to save resources and
protect the environment.

XV. CONCLUSION

Thus, the situation with rubbish in Ukraine is uncontrolled.
To solve these problems in the field of recovery and recycling
of household waste in Ukraine we should carry out the
following tasks:

. analyze the problems of the municipal solid waste
(MSW) recycling;
. make the analysis of some household waste treatment
technologies;
. formulate the ways of improving the administrative
and legislative waste management in order to improve its
recycling

Waste disposal specialists, in turn, claim that

recycling system in Ukraine will be working, if we change the
mentality of people.
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Anomauia — [OCJHIAKEHO 3MiHH €HepPreTH4YHoOro CTaHy
MOTOPHOI OJIMBH, L0 3HAXOAUTHLCHA Mil Ai€l0 MardHiTHOro moJis,
IIIXOM MPONYCKAHHS 4epe3 Hei mpoMeHsi Oijoro cBiTiaa i
BH3HAYEHHSI €HEPreTHYHHX ACMEeKTiB B3a€MoOdii OJUBH 3
MArHiTHUM noJieM. Bu3HayeHo eHepreTH4Hi acmeKTH B3aeMOMil
OJIMBH 3 MATHITHUM 10J1€M; BCTAHOBJIEHO BIUIMB eHeprii (poToHy
HAa piBeHb 3HOLIYBAHHS; BH3HAYEHO ONTHMAJIbHI MapamMeTpu
BIUIMBY MArHiTHOro Tmojs Ha MOTOPHY OJHMBY Ta Ha
monudikoBani 100aBKH MACTHJIBbHOIO0 CepeloBHINA s
3HUKEHHS iIHTEHCHBHOCTI 3HOIIYBAHHS MOBEPXHi TEPTS.

Kniouosi cnoéa —  momopna  onuea, HPOMU3HOCHI
enacmueocmi, MazHimhe noje, eHepZEMUYHA  63AEMOOIs,
iHmMeHCUBHICIb 3HOULYBAHH L.

XVI. Bcrvn

IokpalieHHsT eKCIUTyaTal[ifHUX BJIACTHBOCTCH MAaCTHIBHUX
CEPEeIOBHUIIl BHACTIIOK PI3KOT0 MMOJOPOKAHHS MPHPOTHUX
pecypciB cTae aKTyaabHOI HAyYKOBO-TEXHIYHOIO MPOOIEMOIO.
CTBOpEHHsSI CYYacHUX, BHCOKOS(PEKTHBHHX Ta EKOJOTIYHO

Oe3meyHnX yMOB  poOOTH  MeXaHi3MiB 1o  00poOri
BYIJIEBOJIHEBUX  CEPEJOBHUI IMOTPEOYIOTh PO3POOKK  Ta
3alpOBa/DKCHHS HOBHX TEXHOIOTIM Juii  iHTEHCH}iIKaIil

XIMIKO-TEXHOJIOT1YHHUX IMPOIECIB i BMIOCKOHAICHHS 3aXO0/IiB 110
pecypco- Ta eneproszoepexenHo. OIHUM 3 TEPCIEKTUBHUX
JOKepeN eHeprii JJisl TepeHeceHHs Marepiany 3 poOo4oro
cepe/loBHIIa Ha TIOBEpXHIO TepTs € MarHitHe mnosie (MIT). MIT
ICTOTHO 3MiHIO€ ITapaMeTpH POOOUHX CepeIOBHII] IPU TEePTi, B
yMOBaX HECTaOlIbHOTO CTaHy, NUITXOM BIUIMBY Ha MaTepiaiH,
110 BOJIOJIIOTH PI3HOIO MAarHiTHOI CKJIanoBoto (dpepo-, mia- i
napaMarHeTHku). ToMy TNHWTaHHS MIONO  MiJBUINCHHS
eKCIITyaTallifHUX BJIACTUBOCTEH pOOOYMX PIIUH, Y TOMY
YUCJII MAarHiTHUM TIOJIEM € OJHI€I0 13 CKJIQJOBHX IIpH
pO3MIISIaHHI  HANpPSMKIB  MIJBHIICHHS  EKCIUTyaTalliiHMX
XapaKTEepPUCTUK MACTHIBHUX CEPEOBHILL.

XVII. TTIOCTAHOBKA ITPOBJIEMU

Y KOMITIEKCi 3aX0MiB MO E€KOHOMii MAaCTHJIBHHX CIOJyK
(MC) BaxmBe Micue 3aiiMalOTh: MPOJOBXKEHHS CTPOKY ix
ciyx0u, BigHOBIEeHHS sxkocti MC y mpomeci ekciuryararii,
YBEJICHHSI B IIOBTOPHE BHUKOPHCTAHHS BIANPAl[bOBAHUX
MaCTHUJIbHUX OCHOB, $IKI IPOMIUIM OYMCTKY B MiCIIsIX
CHOXKMBaHHS 13 3aCTOCYBaHHSIM IPOCTUX TEXHOJIOTIYHHX
NPOLIECiB, a TaKOX pereHepauis maces. CydacHi BUMOTH 10
OJIMB, BU3HAYAIOTh HEOOXIAHICTD MiZABUIIEHHS TPHOOXIMIYHUX
BJIACTMBOCTEH  ICHYIOWMX MarepiajiB, IIOIIYKy HOBHUX

HanpsAMiB i MeToniB ctBopeHHS MC Ay By3JIiB TepTs MaIllvH i
MexaHi3MiB. ToMy mHUTaHHS MPOJOBKEHHS CTPOKY CIIY>KOHM Ta
MIBUIICHHS EKCIUTyaTalliiHux BiactuBocTed MC € omHHM 3
NPIOPUTETHUX HANpsIMIB 3a0e3NedeHHs HaJiHHOCTI poOOTH
TEXHOJIOTIYHOTO 00JIaIHAHHS 1 3HAXOAATH CBOE BiIOOpaXKeHHS
B JIepKaBHUX MPOTrpaMax 1o Pecypco- Ta eHepro30epeKeHHIO.

XVIIl. OCHOBHA YACTUHA

OmHuM 3 HanpsAMKIB  TOJOBXEHHS  CTPOKY
eKCITyaTalii Ta  BCTAaHOBICHHS  TPUOOCHPSIKEHb €
TpuOOMOmUQiKaIlii  MOBEPXOHb  TEPTI 32  PaxyHOK
(hopMyBaHHS METAIOBMICHHUX IUTIBOK, IIUIIXOM BUKOPHCTaHHS
MacCTHJIBHHX MaTepiamiB, IO 3HAXOIATBCA TiX  Ji€l0
MarHiTHoro ot (MIT).

Sk BiZOMO, MacTWIBHI Marepiaiy, 0OOpoOJeHi
MarHITHUMUA TIOJISIMH, BOJIOJIIIOTh BUCOKHUMU
AQHTU(QPUKIIHHIMHU Ta 3HOCOCTIHKMMHU BIACTHBOCTSMH, TOMY
BUKOPHUCTOBYIOTHCS JUIst 3MalllyBaHHs MarHiTHUX
i IITUITHAKIB, 3y0uacTux nepemad [1].

Jocute BeNWKy yBary HpUAUIAIOTH JOCITIDKEHHIM
Moaudikanii MOTOPHHX OJHUB OOpOOKOK Horo ¢Gi3MIHHMH
nonsimu[2 — 4].

[MpoBoanmn 1010 piil
CIIEKTPOMArHiTHOTO TOJNS Ha aBialiifHe TaiuBO 00
30UTBIIUTH CTPOK CIIY’)KOM  MiANIUITHAKIB ~KOYEHHS Ha
JaT4dKaXx BUTpPAaTOMipa TajbHOrO. BCTaHOBIIEHO —BIUIMB
€JIEKTPOMArHiTHOI OOpOOKM Ha TMPOTHU3HOCHI BIIACTHBOCTI
BYIJIEBOAHEBUX 3B s13KiB. OCOONUBICTIO XIMIYHUX CHPSIKEHb B
OpPraHIYHHX CIIONyKaX € MPOCTOPOBA OPi€HTALlis, A€ MOJIEKyJIa
HaOyBa€ BH3HAUYEHOI TEOMETPHYHOI CTPYKTYypH, XiMidHi
3B’S3KM B Hii MalOTh KOBAJEHTHUH XapakTep i IMOPIBHAHO
JETKO TMOJSIPU3YIOThCS. 3CyB €JEKTPOHIB Yy MOJIEKyJax,
BIUIMBAE Ha (i3UKO-XIMIUHI BIACTHBOCTI BYTJICBO/IHIB.

KBaHTOBa MeXxaHiKa TOBOPUTH, IO YHM OibIIe
4acTOTa CBITJIOBOTO IOTOKY, UM HOTO 3MiHa BiJl Y€pPBOHOTO 110
(ioneToBOro KoIbOpy, TUM Oinblie Horo eHeprisi. MoxHa
CTBEP/DKYBATH 110 3MiHa KOJILOPY PEUYOBUHH € €HEPreTHYHUM
MOKa3HUKOM y  (OpMyBaHHI  BHYTPIIHBOTO  CTaHy
BYIJIEBOJIHUX MACTHJIbHUX CIIOJYK, SIKAH MOXJIHMBO 3MIHUTH
30BHIIHIM BIUTMBOM Mar"iTHOTO ToJisi[5].

Juis mpoBemeHHS Ta PpO3YMIHHS EKCIEPHUMEHTIB,
HEOOXiHO 3HATH JENI0 3 Teopil MarHeTH3My: Mar”iT — Iie
NocTiiiHe jKepeno (oToHIB; GOTOH — 1€ PyXOME JHCKPETHE

TIOCITKEHHS
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HOTIepeyHe €JIeKTPOMAarHiTHe OOYpEeHHs, IO CKIIANAEThCS 13
KBaHTa EJICKTPUYHOIO 1 KBaHTa MAarHiTHOTO IIOTOKIB 1 SIBIISIE
coboro 30ymxeHnit craH moma. DoTOH, AKHH PYXaeThCH,
YTBOPIOE TApIiaNbHI EIeKTPOMATHITHI XBHWNI, SKi, 3TiTHO
npuHIMy [IofireHca, 3a paxyHOK iHTepdepeHIii He
BHIIPOMIHIOIOTECS, @ PYXAIOThCS pa3oM i3 (OoTOHOM SIK OmHE
IIiJte, MPEACTABIIOYH TaKeT MaplialbHAX XBWIb y BHIIIAII
XBWIBOBHX IOTOKIB. SIKIIO CKIAacTH ABa TakMX KBaHTa, TO
oTpuMaeMo KBaHT mnoxaBidHOT eneprii (E = h-2), sxui
Ha3uBalOTh PoTOHOM. YuM Oinblie KBaHTIB y (OTOHI, TUM BiH
MOTYXHIMINH, OCKUIBKM (OTOH CKJIAJaeThes 13 BEIUKO]
KIJIBKOCTI MiHIMaNbHUX Topuii eHeprii. doToHM X04 1 He
MaroTh MacH, ajleé MaloTh Pi3Hy eHeprito. SKumo mMu 6adumMo
YEepBOHMH NMPOMIHB CBITJIa — 1€ 3HAYMTh, IO (OTOHH, 3 SIKUX
BiH CKJIaJIa€THCs, MAIOTh €Heprito Ha piBHi 1,68 — 1,98 eB.

KBanroBa rimoresa Ilnanka momdrama y Tomy, IO
Ul €IEMEHTApPHUX YacTOK, OyZb-sfKa CHEpris MOTJIHMHAETHCS
Y BUITYCKA€THCSA TUTBKH AUCKPETHUMH mopmismu. Li moprii
CKIIaMAlOThCS 13 IUIOr0 4YHCIa KBAaHTIB 3 EHEPTi€lo,
MPONOPUIHHOI YacTOTi VvV 3 KOe]imi€eHTOM MPOMOPIIHHOCTI,
110 BU3HAYa€eThes 3a popmyiioro: , ne h — mocriiiHa [Tnanka.
TakuM 4YMHOM, 3MiHa KOJIOPY CBITJIOBOI'O MOTOKY 1 € 3MiHOIO
eHeprii poTtoHa.

Kounip onvBY 1pu MPOXOJPKEHHI Yepe3 HhOTO CBIT/IA B
MII 3MiHIOETbCS Yy CTOPOHY 301IBIIEHHS YaCTOTH (110 KOJIBOPY
BiJl JKOBTOTO JO 3€JICHOTO), YacToTa 30imbmryeTbes Bim 510
TI'L, a 3HauuTh, 3OUTBIIYETBCA eEHEprist (QOTOHY, SKHI
MPOXOIWTh YEpe3 OJIMBY 1 THM CaMHM IiABHIIYE HOTO
AKTHUBALIIO.

Y mpucyrHocti MII kBaHTOBa YacTWHa, sSKa Mae
CIIHOBMH MAarHiTHMH MOMEHT, OTPUMY€E JOJAaTKOBY EHEpriio,
npornopiiiiHy #ioro mMarnitHomy MomeHty (Edekrt 3eemana).
ExcriepuMeHTanbpHO JIOBE/ICHO, 110 KBaHTH
€JIEKTPOMArHITHOTO TOTOKY BUIPOMIHEHHSI MalOTh CTPYKTYpY
noJs, TOOTO CKJIAaJaloThCsl 3 ENeKTPUYHUX 1 MAarHiTHUX
MOTOKIB 1, BIANOBIJHO, HAa HHUX PO3MOBCIOKYIOThCS BCI
3aKOHHU €JIEKTPOJAMHAMIKH. 32 3aKOHAMHU EJIEKTPOJAMHAMIKH, Y
CJIEKTPOMATHITHI XBWJII €HEpris eJNeKTPUYHOTO IIOTOKY
3aBXIM JOPIBHIOE €HEprii MarHiTHOro IoToKy. B ymoBax
¢izuko-ximMigHNX B3aemomii MC 3 MOBEpXHEI0 METally IpH
TEpTi, OKPIM JOAaBaHHs XiMivyHHX mpemapatiB 1o MC, Bigomi
¢izmgri  MeTomm  HWoro  OOpOOKM  3BYKOBHMH 1
YIBTPa3BYKOBUMH XBIJISIMH Pi3HOI JOBXHMHHU XBWII Ta iH.[6].

Bupueno BB MII Ha pigwHHI cepefoBHINa SKi
BH3HAUYaAIOTh BIUIMB 30BHIIIHLOT0 MII Ha mporecu nepeHocy B
depocycniensisix. Takuéi MOTYKHUH BIUIMB MOSICHIOETHCS
CTPYKTYPOYTBOPEHHSIM y DiIUHHO-IWHAMIYHIN cHcTeMi Yy

pe3ynbrari JMTIOJb-AUIOIBHOT B3aEMOJIT 4acTOK
(epoMarHeTuka i Opi€HTaLil €JIEMEHTIB CTPYKTYpH B3JIOBXK
cumoBux JiHi# MII. Ha mnpomecm mepeHocy BIUIHBaE
reomeTpis Ta BenmmanHa MII, KOHIIEHTpAIIis 1 PO3MipH YaCTOK,
iX MarHiTHi BIAacTHBOCTI Ta iHm dQakrtopu. Haiikparme
3MIHIOIOTBCSL ~ PEOJIOTIYHI  BIIACTHBOCTI  (epocycIeH3in
(TmacTU4HICT Ta eQeKTHBHA B’S3KICTH). Takox, y poOoTi
y3aralbHEHO pe3yNbTaTH JOCHIAIB MarHiTOPEOJOTigHOTO
eeKTy — pi3ka 3MiHa MEXaHIYHHX BIACTUBOCTEH (B’S3KOCTI,
IUIACTUYHOCTI, mpykHocti) mixg aiero MII. [lokaszano, 1o
3HAYHO 3MIHIOETBCS €JIEKTPO- 1 MarHiTHa MPOHHUKHICTD PiIKUX
cepenoBuIL[6].

XIX. BHUCHOBKM

Otxe, MiABUIIEHHAM eHeprii (OTOHY piBEHb 3HOIIYBAaHHSI
3HIDKYETBCS, IO JO3BOJSIE DETYJIIOBAaTH  IHTCHCHBHICTb
3HOIIIYBAaHHS IIOBEPXOHb TEPTSA B CEPENOBHUIIAX, OOPOOICHHX
MarHiTHUM ToyieM. YuM OibIre 9acToTa, THM OLTbIIe €HepTis
aKTUBAIii OJMBH, BiAMOBITHO 3OUIBIIYETHCSA JOCTOBIPHICTH
B3a€MOJIli ONMBU 3 TOBEPXHEK TEpTs, SKa y CBOK 4Yepry
TaKOXX aKTHBOBaHa B TOYKaX (PAKTHYHOTO KOHTAKTY.

Jns 3HWKEHHS IHTEHCUBHOCTI 3HOLIYBaHHS ITOBEPXHI
TEpTs, BUKOPUCTOBYIOTh MOIU(]IKOBaHi J00aBKH, L0 Ja€

MOXJIMBICTh ~3HaYHO MIJABUIIUTH PECYpPCHI  MOKAa3HUKU
TEXHIKH.
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Rising global challenges of energy generation,
sustainability, cost, environmental concerns among others have
triggered immense research on alternative energy sources and
technologies in the recent past. This paper focuses on a method of
organic waste treatment.

According to the latest estimates, about 35 million tons of
municipal solid waste is accumulated annually in Ukraine. And the
pace of accumulation is increasing as the main technologies of
municipal solid waste management in our country are landfills and
scavenging. By the level of impact of landfills on the environment,
Ukraine occupies the first place in Europe.

At the present stage of development of the agro-industrial
complex both in our country and abroad, biogas plants are becoming
increasingly popular, which simultaneously solve a number of
environmental, socio-economic and energy problems.

Identification of the possibility of using as a source of biogas
distributed organic waste in order to further development of a set of
measures for their utilization and transformation into biogas
determines the actuality of the chosen topic of the research.

When reducing production and increasing the cost of
traditional fuels (coal, oil products, natural gas, etc.), the use of
organic waste, animal waste, plant residues of agricultural
production, municipal solid waste, if not completely, will at least
partially meet the needs of energy resources.

As a starting material for biogas production waste from
livestock farms and various plants, domestic organic waste of
settlements can be used. The production and composition of biogas is
determined by a significant number of factors, but mainly it depends
on the composition of the raw material.

Organo-mineral residues after obtaining biogas from waste
can be used as combined complex fertilizers for agriculture. In
addition, biomass is very much better than many other fertilizers
(native manure, litter, peat and chemical), [6-9]. Here are some of
these metrics:

Here are some of these factors:

absence of weed seeds;

absence of pathogenic microflora;

presence of active microflora, which promotes intensive plant
growth;

absence of adaptation period.
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It is well-known that in the world practice straw and maize
are widely used for biogas production, but the results of our
experiment showed that the output of biogas from fallen leaves
(63.13 m2 / t) is insignificantly different from the output of straw
(57.01 m3/t) and maize (81.81 m3/t), and the output of biogas from
potato peels was the highest (91.66 m3/t).

With 1 ton of potato we have 180-220 kg of peels. On
average, the potato yield is 15,000-20,000 kg / ha, and potato peels
from this mass is enough to get 300 m3 of biogas, according to V. I.
Karpenko, V. V. Kozlov, L.P. Holodok and O.V. Gorlinny this
volume of biogas is enough for cooking for 3 persons for a period of
one year.

Consequently, as a result of the research, it was found that
among the investigated organic wastes, potato peels (91.66 m3 / kg),
maze (81.81 m?/ kg) and fallen leaves (63.13 m3/ kg) were the most
productive in relation to the biogas output).

Fallen foliage can be used to produce biogas and then to be
used in boiler houses of the city. The theoretical output of biogas is
63.13 mé / t of dry biomass of fallen leaves. This method is suitable
for use, because it is environmentally friendly, and also contributes to
reducing the emission of greenhouse gases such as methane into the
atmosphere.

Getting biogas from organic household waste is a promising
way to solve an actual environmental problem - excessive amounts of
garbage.
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Anomayiss — poboTa TpHUCBSIYEHA PO3TIALY  XIMIYHOI
ctabutpHOCTI Oioam3ensHOro mamuBa B poGoTi 3ampomnoHOBaHO
Ccy4acHi METOJH MOKPAIIEHHS XIMIUYHOI CTa0UIbHOCTI.
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CTaOIBHICTB.

1.LBCTVII

OmauH 3  HAWOUTBII  PO3MOBCIOJKCHUX  3aMiHHHKIB

HaQTOBOrO TMamuBa — OiogW3enb, SKHH SBISE COOOK CyMill

METHIOBUX (€TWJIOBHX) €CTEPiB HACHYEHHX 1 HCHACHUCHHUX >KUPHHUX
KUCIIOT. Bioau3enbHe NanuBo MOXKHA BUKOPHCTOBYBATH B JIM3EIBHUX
JIBUTYHAX SIK CAMOCTiHHO, TaK 1 B CyMillli 3 TPaAULiHHAM IU3ETbHAM
MaJIUBOM.

biogmszens  BupoOysieThess 3 pimakoBoi (B €Bpori),
MaJbMOBOI, CO€BOi ONiH, BHUKOPUCTOBYIOTBCS KyJIHADHUHA Ta
TBapUHHHH JKHPH, @ TAKOK 0araTboX iHIIMX CHPOBHHHKX MaTepialiB.
106 cxopucTaTUCs LHUM HOBHM, EKOJIOTIYHO YHCTUM JDKEPEIOM
NIU3ENTFHOTO TIaJIMBa, YUCICHHI BUPOOHHKH aBTOMOOIUTIB alanTyBajH
cBOi [JBUTYHH JIO BHKOPUCTAaHHS Oiomuszenmto. 31 3pOCTaHHAM
BUKOPUCTAHHS OiOAM3EIII0 3pOCTA€ aKIEHT Ha SKOCTI SIK TYHCTOTO
010IM3eTFHOTO TMaIKBa, TaK 1 HOro cymimel 3 HaQTOBUM TU3EITHLHUM
nasmuBom[1].

1. IMTOCTAHOBKA TTPOBJIEMH

XimiyHa CTaOUTBHICTH — BAXKJIMBUHM TOKa3HUK SIKOCTI
Oioxmsenro. Llelt moka3HUK XapaKkTepu3ye 3/1aTHICTh MaIUB 30epiraTu
CBOi BJACTUBOCTI 1 CKIaj MWix dYac TpuBaioro 30epiraHHs,
TepeKavyBaHHs, TPAHCIIOPTYBAHHA a0o TIiJ 9ac HarpiBaHHS BITYCKHOT
CHUCTEMH IBWTYHAa. XiMIUHI 3MIHM B TalWBi, IO BiZOyBalOThCS B
YMOBaX TPaHCHOPTYBAaHHS YW 30epiraHHs. TOB'SI3aHI 3 OKUCHEHHIM
BYTJICBO/IHIB, 1[0 BXOMSATH B HOTO CKiaf [2].

Biogu3ens OLMbII COPUAHATIMBUN 10 Aerpajaliii mia vac

30epiranHs, HiK HapTOBe JM3eibHE mMannBo. HeHacuveHi
KOMIIOHEHTH  OiOAM3eI0  ICTOTHO  3HMXKYIOTh  OKHCHIOBAIIbHY
cTifikicts mamuBa. OKHCHIOBAJBHUN PO3KIAM MPHU3BOAWTH 10

3aKyMoproBaHHS (IMBTPIB 1 YTBOPEHHS MYJIOBHX MONIMEpIB y BCid
nmanuBHIA cucteMi. Ha mpakTuili cTabinbHICTh 0i0IU3EII0 OXOTLIIOE
JIBI BaXXJIMBI XapaKTEPUCTHKHU: CTaOUIRHICTH Tix yac 30epiraHHs Ta
TEPMOOKUCHIOBAIIbHY ~cTaOUTbHICTh. Ha cTabimpHICT Mg Hac
30epiraHHsi BIUIMBAE BOJIOTICTh, COHSYHE CBITJIO, MIKPOOPTaHI3MH,
TeMIleparypa, KNCeHb y MOBITPi TOILIO .

TepMOOKHUCHIOBAIBHY CTa0UIBHICTE — II€ TCHICHIS 0
YTBOPEHHS CMOJIMCTHX Ta TBEPAMX BIJKIAJEHb 3a MiABUIICHNX
temreparyp [3]. st ancroro 6iogusento (B100), a Takox cymimiei,
oo MICTATh Oioan3enb, OOMIBI Il XapaKTEePUCTUKH HEOOXiTHO
BUMIPSTH 32 METOJIOM TIEPEBIPKH CTAOIIBHOCTI O OKUCHEHHS.

II.OCHOBHA YACTHUHA

OpmHUM i3 Ccrmoco0iB TOMNIMIIEHHS XiMIYHOI CTaOiMBbHOCTI
010AM3€NBbHOTO MalMBa € IMITyJbCHA OaraTo()akTOpHa EHEpreTHYHa
00poOka. SIKk eHepreTHYHUI BIUTMB BUKOPHCTOBYIOTHCS MEXaHIUHHM,
aKyCTHYHMH, €JEeKTPOMAarHiTHUH Ta TeIIoBHMH BrumBW. Jlis
3amo0iraHHs BUIIQJAHHS OCaJiB 3a IMIJBHUIIEHHX TEMIEpaTyp Yy
MajJuBa HA OCHOBI POCIMHHHMX OJiH PEKOMEHIYEThCS JOJaBaTH
MoaudikaTopy — JUCHEpPraTopH ,a TaKOX aHTHOKHCHIOBAIIbHI
npucaaku. Jnd migBUIIEHHS XiMi9HOI CTIMIKOCTI B MaiMBO IOJAIOThH
AQHTUOKHUCHHKH (IEpEeBHOCMOJIBHUM, AeTOHA]TA i iH.).

IV.BUCHOBOK

Bioauzens — 11e BUI CHHTETHYHOIO HaJIMBa SIKMM HaO1IbII
HAOMMKCHUH 3a CBOIMH (Di3UKO-XIMIYHUMH BJACTHBOCTSMH IO
Ha(TOBOrO IM3EIBHOTO NajKMBa. BUKopHcTaHHS 0i0JM3€I0 3HAYHO
PO3IIMPIOE CHPOBUHHY 0a3y IUIsi OTPHUMaHHS MOTOPHHMX MAaluB, i
3poOUTH i MPAKTUYHO HEBHUYEPIHOIO. BukopucranHs Oioamserno B
AKOCTI MOTOPDHOTO TAlMBa 3a0e3ledye 3HIKEHHS BHKHMIIB B
arMoc(epy BYIVIGKHUCIOTO Tasy, M0 BIHOCHUTBCS 10 TpPYHH
NapHUKOBUX Ta3iB, 3a paxyHOK [OIVIMHAHHS  BHUPOOJICHOTO
BYIJICKUCIIOTO Ta3y POCIMHAMH SIKI BHPOIIYIOTBCS IS OTPUMAHHS
6ioamsento [1-3].

XiMiqHa CTaOUIBHICTh XapaKTEPHU3Y€ETHCS CTIHKICTIO TaTBa
IO OKHCHIOBAHHS, CMOJIO- 1 HAarapoOyTBOPEHHS Ta IHIINX XiMIiYHHX
3MIH Tix dac 30epiraHHs, TpPaHCIIOPTYBaHHS Ta BUKOHAHHSA
TEXHOJIOTIYHMX Omepamii 3 mnaauBoM. I3 CydacHHMX METOiB
MIBUIIEHHS XiMIYHOT cTablIbHOCTI 010AU3€EILHOr0 NaJIMBa, Ha MO0
OYMKY, € HaWOUIbII  TEepCHeKTHBHUMU Ta  e(eKTUBHUMH
OararoakTopHa eHepreTMyHa OOpOOKa mMajuBa 1 JOJaBaHHS B
MAIMBO AaHTHOKUCITIOBAYiB (JI€PEBHOCMOJBHUI, eTOHA(TAT H iH.).

CrucoK sukopucmaHux oxcepen
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SKOHOMIYHE 3pOCTAHHSI».
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Abstract— In this scientific work we consider the innovative
methods of water purification which should be spread and
further developed in the World. The herbal defluoridation, toxin-
eating bacteria treatment and arsenic-removing system were
present but did not receive the appropriate attention.
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XX. INTRODUCTION

Clean drinking water is so widely available today that
many people take it for granted. In actuality, human beings
have taken extensive measures throughout history to produce
clean drinking water, and such efforts even date back to before
they discovered how to make fire by rubbing two sticks
together. In the ancient times, people determined the purity of
water by taste, and this method has been found to be incorrect
later on. Nonetheless, their continual efforts in obtaining clean
drinking water have led to the development of many
innovations that make water treatment more successful today.

According to a 2007 World Health Organization (WHO)
report, 1.1 billion people lack access to an improved drinking
water supply, 88% of the 4 billion annual cases of diarrheal
disease are attributed to unsafe water and inadequate sanitation
and hygiene, while 1.8 million people die from diarrheal
disease each year. The WHO estimates that 94% of these
diarrheal disease cases are preventable through modifications
to the environment, including access to safe water [1]. Simple
techniques for treating water at home, such as chlorination,
filters, and solar disinfection, and storing it in safe containers
could save a huge number of lives each year [2]. Reducing
deaths from waterborne diseases is a major public health goal
in developing countries.

XXI. HERBAL DEFLUORIDATION

In the U.S., water companies add a small amount of fluoride --
between 0.8 and 1.2 milligrams per liter -- to drinking water as
a way to protect teeth from decay. But in some parts of the
world, including India, the Middle East and some African
countries, water already has a lot of naturally-occurring
fluoride, and the levels can be so high that they're dangerous
to health. In one Indian village, for example, a naturally

occurring level of 5 to 23 milligrams (.00017 to .008 ounces)
per liter has caused residents to suffer severe anemia, stiff
joints, kidney failure and stained teeth [3].

Fortunately, Indian researchers offered a possible solution in a
March 2013 International Journal of Environmental
Engineering article. The researchers have developed a filter
system that uses a common medicinal herb, Tridax
procumbens, to absorb excess fluoride from drinking water.
The plant, which has also been used to extract toxic heavy
metals from water, attracts fluoride ions when water passes
through it at a temperature of about 27 degrees Celsius (80.6
degrees Fahrenheit). The filter potentially could provide an
inexpensive, easy-to-use way of making water safe in places
where the supply contains excessive fluoride. But it also may
be used by people in the U.S. and other countries who don't
like the idea of fluoride being added to their water.

XXIl. REMOVING ARSENIC WITH PLASTIC BOTTLES

Unfortunately, almost 100 million people in developing
countries today are exposed to dangerously high levels of
arsenic in their water, and they can't afford the complex,
expensive purification methods used in the U.S. to get rid of it.
However, a new technology may offer a solution. Monmouth
University (N. J.) chemistry professor Tsanangurayi
Tongesayi has developed an inexpensive arsenic-removing
system in which chopped-up pieces of ordinary plastic
beverage bottles are coated with cysteine, an amino acid.
When the plastic pieces are added to water, the cysteine binds
to the arsenic, removing it and rendering the water drinkable.
In tests, he's been able to take water containing dangerous
arsenic levels of 20 parts per billion, and reduce it to 0.2 parts
per billion, which meets the U.S. Environmental Protection
Agency's standard [4].

XXIIl. TOXIN-EATING BACTERIA

Many of us probably think of algae as that gross stuff that
we have to clean out of our fish tanks every now and then, but
they can be a serious threat to health as well. Blooms of blue-
green algae, called cyanobacteria, are found in both fresh and
salt water throughout the world. They produce toxins called
microcystins which are easily ingested by people who drink,
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swim or bathe in water that's contaminated with them. Once
microcystins get into your body, they can attack your liver
cells. That's obviously not something that you want to happen.

Unfortunately, conventional water treatment methods, such
as sand filtration and chlorination, don't get rid of these tiny
menaces. That's why a new purification method developed by
researchers at Scotland's Robert Gordon University has so
much promise. The researchers have identified more than 10
different strains of bacteria that like to have microcystins for
lunch, and are capable of metabolizing them so that they break
down into harmless, non-toxic materials. If the algae-killer
bacteria are introduced into water sources, they should be able
to get rid of the microcystins and make the water safe to drink
without using any potentially harmful chemicals [5].

XXIV. CONCLUSION

Water purification is the process of removing undesirable
chemicals, biological contaminants, suspended solids and gases
from water. The goal is to produce water fit for a specific
purpose. Most water is disinfected for human consumption
(drinking water), but water purification may also be designed
for a variety of other purposes, including fulfilling the
requirements of medical, pharmacological, chemical and
industrial applications.

The innovative methods of water purification help to
prevent many diseases and in the same time don’t be harmful
to the environment. These innovations were approved by the
world organizations, that does not make doubt in their
effectiveness. We recommended these methods for further
studying and development, in the Ukraine and in the World.
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Anomayia — PO3IVIAHYTO MOJIMBICTH 3aCTOCYBaHHS
NPHUPOIHHUX MiHEPaJbHUX COPOEHTIB 1151 04NCTKU HAGTOBMICHUX
crivaux Boa. IlpoananizoBaHo edexkTHBHiCTH Ta AOULIBHICTH
3acTocyBaHHA 3a:KOTiHCHKOr0 MIYHTITY Ta NPUPOAHOrO LEOJiTy B
SIKOCTi aJIbTEPHATHBHOI'0 3aBAHTAKyBa4a copouiiiHoro ¢ginbrpy.

Knwuoei cnosa — ouucmka cmiunux 600, Hagmoemichi
cmiuni 600u, npupooHi copbenmu, wiynzim, yeouim.

XXV. Bcryn

B pe3ynpraTi aHTpOMOTEHHOI MisTIBHOCTI y BOAOHMH
MOTpaIvisie BeNWKa KUIBKICTh PI3HUX 32 CBOIMH XIMIYHUMH
BJIACTHBOCTSMH  3a0pyaHIOIOYMX  pedoBHH.  OcoOnuBo
HeOe3MeYHUM B YMOBaX Cy4acHOTO PO3BHUTKY € 3a0pyJHEHHS
HApTOBMICHUMH CTI9YHUMH BOJAMH, OCKIJIBKH 3a0pyTHEHHS
HApTOI0 Ta HAPTOMPOAYKTAMH € OJHUM 3 HaWOUIBII
MacmTaOHIX 1 HeOS3MeYHNX BIUTUBIB JIFOMHA HA HABKOJIHIITHE
CepeloBHIIE.

Hadrta — crmagHa cymim i3 THCSY PI3HHUX OpPraHIYHUX
komroHeHTiB. [loBeniHka HapTH y BOJIOMMAax MiHJIMBA Ta
3aJICKUTh HE TIIBKH BiX i TWMy, ajie W BiJ TeMIepaTrypH, a
TaKoX I1HNKMX  (I3BUYHUX HapaMeTpiB  HaBKOJHMIIHBOTO
CepeIoBHUILA.

Crijx 3a3HAYUTH, IO IO CKIaTy HaQTH BXOIATH Pi3HI KIacH
BYIJIEBOAHIB: aiaruuHi (MeTaHOBi), UMKIIYHI HacH4YeHi
(HadTeHOBI1), IUKITIYHI HEHACHYeHI (apoMaTidHi). BoHa Moxe
nepeOyBaTH y pI3HUX MirpauiiHux ¢opMax: pO3YHHEHiH,
€MYJIbCOBaHIH, COPOOBaHIN Ta Y BUIIAI IDTIBKY 1 € TOKCHYHOIO
PEYOBUHOIO, OCOOIMBO ISl TIJPOSKOCHCTEM Ta TX MEIIKAHIIIB.

XXVI. ITOCTAHOBKA ITPOBJIEMU

30utbiieHHsT MacmTaOiB BUPOOHMIITBA Ta ITiJBHIIEHHS
BHUMOT JI0 SIKOCTi BOJHM CHPHUYUHSIOTH TIONIYK BCE OLUIBII
e(pCKTHBHUX METOJIB OYUILNCHHS BUPOOHUYMX CTIYHHX BOJ Ta
MTOBEPHEHHS OYHILIEHUX CTOKIB TUISL MTOBTOPHOT'O
BHUKOPHUCTAHHS.

Cepen BiIOMHX METOJIB OUYHWIICHHS BUPOOHHYUX CTIYHUX
Boa Jo0Ope 3apeKkoMeHIyBaiu ce0c Ta TIOKAa3aid BHCOKY
edexTuBHICTH COpOIIiitHI MeToan. BOHU Bi3HAYAIOTHCS PAIOM
mepeBar: MOXKIIMBICTIO BHIAJICHHS 3a0pyJHEHb HaJI3BHYAHO
IIMPOKOT TPHUPOTU W MPAKTUIHO 0 OYyAb-AKOI 3aIMIIKOBOL
KOHIICHTpAIlil HE3aJIe)KHO Bif iX XIMIYHOI  CTIHKOCTI,
BiJICYTHICTIO BTOPUHHHX 3a0pyJHEHB, KEPOBAHICTIO MPOIIECOM

[1].

B nmanwmit yac mpoBOJSTE MOCTIJDKEHHS 13 3aCTOCYBaHHS B
SIKOCTI COpPOEHTiB, KpiM aKTUBOBAHOTO BYTULIA, IHIINAX
ByIJICLeBUX MarepiaiiB. JOLIJBHOI 1 KOPUCHOK € OLliHKa
MOXJIMBOCTEH  3aCTOCYBaHHS B  SIKOCTI  aJCOpOCHTIB
BYIJICLIEBMICHUX ULIYHTITOBHX IIOPij, SKi HOEJHYIOTH B COOI
BIIACTUBOCTI MIHEPAIFHUX 1 CHHTETHYHHX COpOCHTIB Ta
NPUPOJHUX IICOJITIB, SKi BiTHOCSATHCSA JO HOBOTO MOKOJIHHS
CyJacHHUX (LIBTPYIOUUX MaTepiaiiB.

XXVII. OCHOBHA YACTUHA

CopOuiiiHa ouncTka BOIM JI03BOJIsiE  OOpoTHCS 31
OIKIATMBUMA ~ 3a0pyIOHEHHSMH 332 PaxyHOK  YHIKaJbHOI
TexHoyorii poOOTH, sKa 3aKIIOYaeThCcss B TOMY, LIO 3a
JOTIOMOTOX0  COpOMIMHMX MaTrepiaiiB IIKi[UIUBI  JOMIIIKA
BUAJSIFOTBCS 3 BOAM IICIS XIMIYHOT B3a€EMOIIT 3 MOJICKYIaMU
copOeHTiB.

lonoBHe B copOwifiHUX (iNBTpaX — aKTHBHA PEYOBHHA
copOeHTy. Y wLill SIKOCTI BHCTYNAlOTh Pi3HI PEYOBUHH, IO
BOJIOZIIFOTH BUCOKOKO COpPOIiifHOIO 3maTHicTIO. Halikpamie mis
OUX IUIeH TAXOASATh TBEPAI PEUYOBHHH 3  TOPUCTHM
MMOKPUTTAM. Be3yMOBHHM ITiiepoM cepel BCiX COpOIHHUX
PEUOBHH € aKTHBOBAaHE BYIULI, NMPOTE HOro JOpOXKHeua i
JIeQIIUTHICTE MPU3BOAUTH JO TPOBEICHHS NOCHTIDKEHb OO0
3aCTOCYBaHHS B SIKOCTI COpPOEHTIB IHIIMX MPUPOIHUX
MiHepaniB. TaKHMH € IIYHTIT Ta IEOJIT, SKi BXKE M0 OKPEMHUM
JIOCITIDKEHHSIM TTOKa3aJIid XOPOLIi pe3yabTaTH.

Hocmimkenns puennx B. O. Mocina Ta I. 1. Irrarosa [2]
MOKa3ai, 1[0 IIYHTIT MOXE PO3TJBIIATHCSA SK PUPOJHUI
MiHEpalbHUH COpOCHT, M0 IIUIKOM 3JaTHHUH CKIAcTd
KOHKYPEHIIII0 BCIM BIZIOMOMY 1 B)K€ JOCTaTHbO BUBUEHOMY
AKTUBOBAaHOMY BYTLJLIIO.

3a maHWMHU JIOCTiIKeHb, BUKOHAHUX y Bcepociiicbkomy
HayKOBO-JOCJIITHOMY IHCTUTYTI MiHepaJIbHOT cupoBHHU iM. H.
M. ®enopoBchkoro, 3a e(EeKTHBHICTIO NIYHTIT MpOrpae
aKTMBOBAHOMY BYTLLIIO JIMIIE Ha IepuiomMy erami QiapTpamii
(mpotsrom mepmmx 24 TOOWH), B MOAAIBIIOMY X IIYHTIT
MOYMHAE OYMIIATH BOJY 3 OUIBII BHCOKOIO 1 IOCTIHHOIO
WIBHKICTIO. 1]e MOSICHIOETBCSI KATAIITHYHUMHU BIIACTUBOCTSIMU
LIYHTITY, 3/aTHICTIO KaTaIiTUYHO OKHCIIIOBATH OpraHivHi
PEYOBHHH, 110 COPOYIOThCS Ha Horo moBepxHi [3].

HlynriToBi  copOuiiiHi  MaTtepianu  BHHpoOyBaHI B
MIPOMHUCIIOBUX YMOBax BHSIBHIIUCS JICUICBIIMMH 3a BYTLILIS,
MalOTh  BHCOKY €(EKTHUBHICTb, BHCTYHNAlOYM B  pOJIi
¢binpTpyrodoro eneMeHnra, copOeHTa, KaTajlizaTopa OKHCHO-
BIJTHOBHHX IIPOLECIB 1 0i10JIOTIYHOTO 3HE3apakeHHs. 30Kpema,
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B MockBi moOynoBaHi INYHTiTOBI (iIBTPH U OYMILECHHS
CTOKIB 3 MIHCBHKOI KiJIbIIeBOI aBTOMOOiTBHOI moporu (MKA/I)

[4].

BumiesasHaueHi SKOCTi JO3BOJAIOTH BHKOPHUCTOBYBATH
LIYHTIT K e()eKTUBHUM cCOpOiHMI MiHEpan B OCHOBI QUIbTPY
U1 OYMIICHHS  CTIYHMX BOJX  BiI  Opra”iyHUX i
XJIOPOPraHIYHMX pPEYOBHH. AKTyaJbHUM € BH3HAUCHHS
cOopOUifHOI 3MaTHOCTI Ta COPOWIHHNX MOIIMBOCTEH IIYHTITY
II0/I0 TAaKUX 3a0py/HIOBAUIB, sIK HadTa 1 HaQTOMPOAYKTH.

Pesympratt mpoBenmeHoro mocimimkeHHS [4] OUHMIIEHHS
CTIYHMX BOJ BiJi HAQTONPOAYKTIB 3a JOMNOMOTOIO IIYHTITY
CBiUaTh PO HOTO BUCOKI COPOIiifHI BIACTUBOCTI, SIKi HE
MOCTYMAIOTHCS aHAJOTIYHUM MMOKAa3HUKaM, 1110 JJOCSATAIOTHCS 32
JIOTIOMOTOI0  aKTHBOBAHOTO BYTUDIA. 3aBHSKH TOMY, IO
UIYHTIT BOJIOJIE€ aNIOMOCHJIIKATHUM KapkacoM 1 Ouibin
BHCOKOIO IHUTOMOIO Baror, BiH MOXe OyTH BHKOPHCTaHUI B
¢GUTBTpI MOABIHHOTO TPU3HAYCHHS IS OYHUINEHHS BOJ, IO
MICTATh BUIBHO IUIaBalo4i HaQTONPOAYKTH (> 2 Mr/m) — sK
HACHWITHUHM (iMBTp, IO 3aMiHIOE KBapIOBUH IMCOK, 1 SK
COPOLIHHUIA JJIs1 BUTyYESHHS! PO3YMHEHUX PEYOBUH.

Hocnimxenns BueHux AmnydpieBoi C. 1., IcaeBa B. I,
Jlocesa 10. H. i Kpuiosa 1. O. [1] ganu MoxuBicTh 3po0uTH
BXJIMBE Yy3arajbHEHHS, [0 MIYHTIT MOXHA e()EeKTHBHO
BUKOPUCTOBYBAaTH B SIKOCTI COpOIIMHOTO MaTepiany st
JTOOYHCTKU HA()TOBMiICHUX CTiYHHX Ta 3BOPOTHIX BOJ.

Sk edexTHBHHMH OYMIIyBad  IOKa3alH cebe B
EKCIEePUMEHTAIBHUX  JOCII/DKCHHSX OYMINEHHS CTOKIB 3
aBTOMOOUIBHUX JOpir 1 mpupoaHi ueositu [5]. HaiiBuma
IIBUIKICTh ouumeHHs (12,5 mr/mToxm) Oyma BH3Ha4YeHaA ISt
camol piOHOT ppakiii neomnity (He Oinpiie 1 MM) i B epuri 10
XB 00poOKkHu. MOXITHBO, 110 MBHUAKICTh BunareHHsS HIT miero
¢bpakmiero Oyma 1 Bume, i moBHe BuaaneHHs HII Oyno
OCATHYTO paHime mepmoro Bigbopy mpod — 10 xB. VY
JIuHaMili 00poOku mBuaAKicTs Bumanenns HIT rieomitamu BCix
¢pakmiii cTabiTbHO 3MEHIIyBaNacs, IO XapaKTepHO I
COpOIIHHOTO MEXaHI3My OYHMIICHHS, a MIBUIKICTh BUIAJICHHS
HIT rpaBifiHoto cymimmro bepe3 30 XB HaBiTh JAemio
M ABHUIUIACH MTOPIBHAHO 3 iepimMu 10 xB.

OTpuMmaHuMH  pe3ysibTaTaMH  OyJio  MiATBEPIKEHO
aIcOpOLIifHUI MeXaHi3M BHJAJICHHS] HAYTOIPOAYKTIB.

HaiiGinpmr  Ba)kKIIMBOIO  OCOOJMBICTIO  IIEOJNITIB, sKa
MIPAKTUYHO BU3HAYA€E CIIEIM(ivHI BIaCTUBOCTI X MiHEpaiB,
€ HasBHICTh CHCTEMH IYCTOT 1 KaHaliB B IX CTPYKTYpI,
3aHATUX KPYIMHUMH 10HAMH, 1 MOJIGKYJ BOIH, SIKi BiJIBHO
pyxatotbest [6]. Lle mnpu3BoguTh 10 iOHHOTO OOMIHY Ta
000poTHOI nerigpaTarii, mo csrae 10 50% 3araipHOr0 00CATY
MiHepalry 1 3yMOBIIIO€ IIiHHICTh LEOTITY sIK copOeHTa. BXiHi
OTBOPH 3 KaHAJIiB y MOPOKHUHI [IEONITIB YTBOPEHI KUIBISIMU 3
aTOMiB KHCHIO — HAlOiNbII By3bKi MicId KaHaIiB. Ix dopmoro
1 po3MipamMH BH3HAYalOThCS BEJIMYMHM 1OHIB 1 MOJIEKYI, SIKi
MOXYTh NPOHHKATH B TOPOXKHHMHY. Ha I1bOMy 3acHOBaHO
3aCTOCYBaHHS IIEOJIITIB SIK MOJEKyJspHHX cur. Ilopucra
CTPYKTypa TNPHUPOIAHHMX IIEOJIITIB MICTHTh aKTHBHI OOMiHHI
KaTiOHM 1 3yMOBIIIO€ YHIKaJIbHI aJcopOIiiiHi, KaTioOHOOOMiHHI
Ta KaTaJiTHYHI BJACTUBOCTI IIMX MiHEPAIiB.

OcraHHIM YacoM Bce OuLIbIIOI aKTyajabHOCTI HaOyBalOTh
aJbTepHATUBHI METOIH OYMINEHHS cTidHUX BoJ. Cepen HOBUX

TEXHOJIOTiH OYMILNEHHS BOAM JIOCHTH TEPCIEKTUBHUMH €
TEXHOJIOTII 3 BUKOPHUCTAHHSAM MiHEpaNIbHUX COpPOCHTIB.
BukopucraHHsT LIMX METOAIB JO3BOJSIE€ OTPHUMATH BHCOKY
e(QeKTHBHICTh OYMICHHS 3aBISKH CHHEPIeTUYHOMY BIUIMBY
Ha 3a0pyJQHEHHs, IIBUAKUN e(EeKT OYMIICHHS Ta HEBEIUKY
cOO0iBapTICTB.

OnHUM 3 BUCOKOC()EKTHBHUX METOJIB OYHMIECHHS CTIYHHX
BOJI € METOJI OYHIIEHHS 33 JOTTOMOTOIO PHPOTHIX MiHEpaiB.
Janmii MeTomx HE € peareHTHUM 1 TOMY €KOJIOTIYHO
Oe3meyHnii, COpOCHTH € IOUPOKO PO3MOBCIOHKEHI II0
TepuTopil YKpaiHi Ta CKOHOMIYHO BUTIIHUMHU. TaKkuM YHHOM,
aKTyaJbHUM € 3aCTOCYBaHHS OCHOB COPOLIHHOI TEXHOJOTIi,
siKa TOBMHHAa OyTH EKOHOMIYHO JOUIUIBHOIO, IIBHIKOIO B
3aCTOCYBaHHS Ta 3BOJUTH IO MIHIMyMY PH3UK 3a0pyTHECHHS
HaBKOJIMIIHBOTO CEPEAOBHIIIA.

[Mopanbuni  pocmipkeHHs  mependavaroTb  BU3HAYCHHS
e(EKTHUBHOCTI CHUTFHOI B3a€MOJil IIYHTITy Ta LEOJNITY I
OYUIICHHS HAPTOBMICHUX CTIYHHX BOJ.

XXVIIl.BUCHOBKU

B cydacHHMX TEXHOJIOTISIX BOIOOYHMIIEHHS TOJIOBHE MICIE
3aiiMaloTh Ipouecu ¢uibTpanii Ta QiIBTPYOYI MaTrepiaiu.
30inpLIeHAs 3a0pyIHEHb HABKOJMIIHBOTO CEPEIOBHIIA B
pe3ynpTaTi MOCTIHHOTO IiJBUINEHHS CYYacHOTO  PpiBHSA
PO3BUTKY HAayKH i TEXHIKH NPHU3BOIAMTH IO IOLIYKY HOBUX
(GUIPTPYIOUMX  €NIEMEHTIB, fAKi MaloTh OUTBII  BHCOKI
TEXHOJIOTIYHI Ta EKOJOTiYHI BUMOTH. J0 IOKOJIHHS TaKHX
HOBHX (ITPTPYIOUMX MaTepialiB BITHOCATHCS NIYHTIT Ta
HEONIIT — Marepianu, sKi BXe 3apeKOMeHIyBaiu cebe, sK
e(eKTUBHI PUPO/HI MiHEPaJIbHI COPOCHTH.

B pesympTaTi  mpOBeNEHOr0  aHaNi3y ~ BH3HAYeHA
e(EKTHBHICTh 3aCTOCYBaHHS NPHUPOTHUX COPOCHTIB HIYHTITY
Ta WEONiTy M8 OYHMIIEHHS CTiYHHUX BOJ, 3a0pyIHEHHX
HapTOIO Ta HAPTONMPOTYKTAMHU.
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