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Jucepraniero € pyKomuc.

Po6ora BukoHana B IBaHO-DpaHKiBCBKOMY HalliOHA i ‘;Scu'reri
HaTH i rasy MinicrepcTsa ocBiTi i Haykn Ykpainu.

HayxoBuii kepiBHMK: KaHAUIAT TeXHIYHUX HayK,
Tepmax Boraan AnapiiioBnt;.
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3axuct Bigbyzerscs " A€ rpyoas 2016 p. o 10 roauHi Ha 3acigaHHi
cnenianizoBasoi BueHoi pamu [ 20.052.02 mpu IBaHO-®paHKiBCEKOMY HalliOHANIEHOMY
TexXHiYHOMy YyHiBepcuTeTi HadTH i rasy 3a ajpecoro: 76019, Vkpaina, M. IBaHo-
®paHkiBCBK, Byl Kaprnatceka, 15.

3 muceprani€lo MOXHa O3HaOMHMTHCh Y HAayKOBO-TeXHiuHii G6iGmioreni IBaHo-
®DpaHKiBCBKOr0 HALIOHANBHOIO TEXHIYHOro yHiBepcHTeTy HadTH i rasy 3a agpecolo:
76019, Vkpaina, M. IBano-®PpankiBchK, ByJ1. KapnaTceka, 15.

Astopedepar posicrannii " 497 sucronaza 2016 p.

Vdenuit cexperap creuianizoBaHoi BY4EHOI pajy,

KaHIMAAT TEXHIYHKUX HAYK, JOLEHT &% I.M. Kos6aciok
>



HTb
IOHTYHI

an2621 eMH. YkpaiHa HaNeKWTh N0 eHeprofeiMTHMX KpaiH, IO

- «eme-riBHO-EHEPFETHYHI NOTPEOY 32 PAXYHOK BNACHHX PECYPCiB MEHLUE,

Hixx Ha 50 %. ToMy ZOCATHEHHS MaKCHMAILHO MOJIMBOrO piHa 3abe3neueHocTi LMMH

pecypcamH € OJiHHM i3 NPUODPITETHMX 3aBJaHb HawWoi KpaiHH, Ge3 BHUPIMIEHHA AKOrO

HEMOKJIMBA CTablILHICTD EKOHOMIYHOTO Ta COLIIBHOTO PO3BUTKY CYCHIBCTEA,
36epexeH s eHePreTHYHO! GenekH i AepKaBHOT He3aJIEKHOCTI.

XapaktepHoto ocobmupicTioO HadTOBHX 1 rasoBMX poaopHm Kapnarcekoro
HaTonpoMHCaoBOro pafiony, 3okpema BopHcnaBcbkoro HaTONPOMHCAOBOrO paioHy
(BHIIP), 3nebinbmoro reorpadiuHo po3TALIOBAHMX Y PEKPEaUiifHHX 30Hax, € 3HayHa
BHCHAKCHICTL Ta BHPOGIeHicTs OCHOBHMX 3amaciB BYrneBoiHis. [Topansiue OypiHHs B
perioni MOMXAMBE JHMIIE 32 YMOBM po3poOneHHA i 3acTOCYBaHHA MeTonis i 3acobis, ski
BiNOBINAIOTE BUMOraM ChOTOAeHHs. Oco6MuBO BaIHBaA POsb TYT HaneXuTh GypOBHM
TMPOMHBAJIbHHM | TEXHOJOTMHMM piJIAHaM, 34aTHHM 3a0€3NeYnTH BMCOKY SKICTh
PO3KPHTTS MACTIB Ta ekonoriuny Oesrieky BHKOHaHHA OypoBux pobiT, Tomy pospobnenus
HOBHX TUIIIB MPOMHBATBHUX PifiHH, MO 336€3NeUyIOTE BUCOKY SKICTE PO3KPUTTS NJACTIB
Ta eKOTIOriuHy Gesneky BHKOHaHHA BypoBUX pobiT, € axTyanbHOW MpobnemMo.

3HaunH BHECOK Y BHBYEHHA NpobneMu Ta po3pobiieHHS HOBHX THINE i peLentyp
NPOMMBANTBHHX PidHH I NEPBHHHOTO PO3KPUTTA NPOAYKTHBHHMX TNAacTiB 3pobmim
BiTYM3HAHI | 3apybixwi BueHi, cepen axux Asernco A.I'., Aurenonyno O.K., AHapycak
AM,, Beiizuk O.C., boiixo B.C., Bynaro A.lL, Bacumsuenko A.O., l'opoanos B.JL,
Hopomenxo B.M., 3apy6in 10.0., XKyxoeuupkuii C.10., Kanironos B.O., Kicrep AT,
Konapar P.M., Kowenes B.H., Kpeuyn B.B.,, Kpunoe B.L, Kpyrmuusknii M.M.,
Kynuwik A.B., Jlyban 0.B., Mipzanxanzane H.X., Mirensman B.I, Mucmok M.A.,
Opunuak M., TlenskoB A.l, Pabokonr C.O., Pazanos 5.A., Tepmak Bb.A.,
Spemiiiuyk P.C., Ipeii JLk.P., Japni I'.C.I'., Pomxkepc B.®. Ta iHmi.

JIs nEpBMHHOTO PO3KPUTTS NPOAYKTHBHHX IUIACTIB Y BITUW3HaHINA Ta 3apyGixuii
NpPaKTHUI 3 Ppi3HUM YyCmiXoMm 31ebibImoro 3acTocOoBYIOTh OE3TNIMHHCTI MOMMEpHI,
1HriOy10ul, cosieHacHYeHi Ta eMynbCiiai SypoBi MPOMHBANbLHI PIAHHH.

3acTOCyBaHHS THMOBHX COJICHACHYEHMX Ta IHTi0OBAHMX TNMPOMHBAJLHUAX DiAMH B
ymosax ponosuwy BHIIP, ax npaBuno, npH3BOAWTL HO MOPYLIEHHS LiNICHOCTI CTIHOK
CBEPANIOBHH, HaOyXaHHA MaTepHHCBKHX TJIMH, AKi BXOAATH IO JHTOJIOrIHHOTO CKAany
TIPCBKHX TOpiN, Ta CYTTEBOTO 3HIKEHHA NPOHMKHOCTI MPOLYKTHBHHX rOPHIOHTIB. 3a
JaHHMH aHai3y, KoeiLliEHT BIAHOBJIEHHS NPOHUKHOCT] KepHa He nepeeniye 0,6 —0,7.

BearnuuucTi nosniMepHi PiZMHM BOMOAIIOTL HH3BKMAMH MOKAa3HMKaMH (inerpani,
OIHAK ¥y UHMX CHCTEMAX IS TIOHHKCHHS NOKa3HMKa BineTpalii 3acToCOBYIOTECH | XiMiyHi
peareHTH Ha OCHOBI aKpPUNOBMX NoniMepis i BonopozynHHUX edipis uemonosu (Finnpol,
Finnfix, Celnol, Tylose, POLYPAC Ttomo) Ta noporux imnopranx Giomonimepie-
CTPYKTYPOYTBOPIOBaYiB KCAHTAaHOBOrO THIY (ayoBi3, ¢nogis, Giokap, Giokap-komnayHx
TOWO), CXMIBHUX 00 OaxTepHuuaHOi AECTPYKLil, mo oOMexye iX 3acToCyBaHHA B
pekpeauiiiHux 30Hax.

Bucokoro koediuienra BigHoBNeHHs npoHukHocTi kepHa (0,95 - 1,0) nocarnyro Ha
ponoenwax BHITP npu  poskputti nnacTie 3 BHKOPHCTAHHAM  eMYJIbCIHHHX
NpOMUBaNsHUX pifinH. OfHaK, BPAxOBYIOUH T€, IO 4acTHHa HadroBux ponosuw BHITP
pO3TAIOBAHA B PEKPEaniiiHMX 30HAX Ta 30HAX TPAHCKOPHOHHOTO cHiBpOGiTHMITBA, B
SKHX Jep)KaBHMM 3aKOHOJABCTBOM 3a0OPOHEHO 3aCTOCYBaHHSA NPH  CMOPYIKEHHI
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CBepANIOBHH Ha(TOBHX BYIJIEBOXHIB, MOMUIMBICTb BHUKOPHCTAHHS TakMX CHCTEM
obMexeHa,

Topaneimi po3urok OypoBux poGiT y pekpeauliifHHX 30HaX MOXIHBHH IMiue 3a
YMOBH pPO3pOOIIeHHs Cy4acHHX cHCTeM OypoBHX mnpomuBaibhux pigud (BIIP), sxi
BINMNOBIAAIOTE OCOOHMBOCTAM 3aCTOCY BAHHSL.

30kpeMa, CKJIAJHICTh FiPHAYO-TCONOTIYHMX YMOB  HadITOra’oBMX  POAOBHMII
Bopucnascekoro HITP Ta ocobnmeocri X reorpadiyHoro posramyBaHHA NOTpedywTh
po3pobsieHHs BHCOKOAKICHHX T4 €KOJOTiYHO-0e3NeYHHX FMPOMHBATBHHX piIHMH  JUIA
NEPBUHHOTO PO3KPUTTA NPOAYKTHBHMX IUIACTIB, IO ¥ poOHTE aKTyansHOW npobieMy
JIOCTIIKEHHS.

3B'930K POGOTH 3 HAYKOBMMH POTPAMAMH, NIAHAMM T2 TEMAMH.

Jlucepranifina poGota BinmoBinae HaykoBoMy HanpaMy HaykoBo-gociigHoro i
npoexraoro incrutyty (HIIID) HAT "Vikpradra" i € cKianoBorO HacTHHOK HAyKOBHX
JOCHikeHb, BHKOHAHMX 33 Hapsg-3aMoBieHrHsMH Ne 831812 "PospobnenHs HOBHX
CHCTEM TPOMHMBAILHUX PiJHH 3 BHKOPHCTAHHSM CYYacHHX PEArcHTiB JUI# NEPBHHHOTO
PO3KPUTTA i 3aKiH4yBaHHA cBepAnosuH Ha popoeuwmax [1AT "Vkpuadra" ta Ne 101832
"AHaniz CBITOBOTO JOCBINY 3aKiHYYBaHHA CBEpLIOBMH OypiHHsM Ta po3poOka HOBHX
CHCTEM IPOMMBAJIFHUX PigMH 3 ananTauieo 1o ymoB GypinHg i 3aKiHYyBaHHSA CBEPANOBHH
Ha poporuiax /IHinposo-JloHenrkoi 3ananunn (J1113) ta [pukapnarrs'.

Mera i 3agaui gocuimkenns.

Merta pobotu — po3pobiieHns 6ypoBHX NPOMHBANLHHX PiIuH, 3AaTHEX 3a0e3neunTi
AKICHE NEePBHHHE PO3KPHTTA MPOLYKTHBHUX TUTACTIR MiJ Yac CHOPYIKEHHS CBEPAJIOBHH Y
CKJIA/HUX FiPHUYO-TEONOriYHMX yMOBaX Ha popoepuuiax bopucnascexoro HITP i
PONOBHILAX, PO3TAIOBAHUX Y PEKpealliiHAX 30HaX.

JIOCATHEHHIO METH CUPHANIO BHPIIIEHHA TAKUX OCHOBHUX 3aliay JOCTIIKEHHS:

1. BukoHaty ananis eeKTHBHOCT 3aCTOCYBaHHA GYpOBHX NPOMHBATIBHHX PLIMH i1l
Yac TIEPBHHHOTO PO3KPUTTA HPOAYKTHBHHMX MUIAcTiB Ha PONOBUINEX BOPHCIABCLKOrO
Hp.

2. JocnipmtH iHriCyouy Al0 AHCHEPCIHHOrO CepejoBMINA NPOMHMBANBHMX PIIMH i3
CTINLHAM BHKOPHCTAHHSM HEOPTaHiuHUX 1 opragiydmx iHribitopis.

3. Po3po0uTH pelenTypy MaTMOINIMHKCTOT eMYIBCIHOT TIPOMHBANbHOI PilHHM 3
NiIBUHICHAMH iHrGYIOYHMH BIACTHBOCTAMH 1 €KOJOTTYHOK Oe3MEeYHICTIO OO0 BILIMBY
Ha JOBKiJUI.

4. BUKOHaTH IIPOMHCIIOBO-TOCHINHI  BuIpoOyBaHHs  po3pobnenHx  penentyp
TIPOMHBATBPHAX PilMH I Yac CHOPYIKEHHS CBEPMIOBMH Ha podoBHmax bopucaascskoro
HITP Ta pofoBHinax 3 aHAIOIIYHAME YMOBAMH 3aCTOCYBaHHA.

06'exmom docnioxcens € GYpOBI NPOMHBAJILHI PIMHM Ta peareHTH-MoMdikaTopH
TEXHOJOTIIHHX | CHeLjanbHIX BIaCTHROCTCH,

TIpedmem docnidxcenns € OCHOBHI TEXHOJOTIYHI BIACTUBOCTI [IPOMMBANEHOT PiMHY
Ta BIMB pearenTiB-MoandIKaTOpiB Ha Wi BIACTHBOCTI.

Meroan pochnigxenns. KoMNOHEHTHHIT ckjaj Ta PpeUentypy MaJorIHHHCTO!
eMynbCiifHOT  TIPOMHMBAIBHOI  DIIMHE  OOIDYHTOB2HO  34CTOCYBAHHAM  CyMacHUX
AHANITHYHHX T2 EKCHEepUMEHTANbHMX METONIB AOCHIIKEHHs 3 BHKOPMCTAHHAM HOBITHIX
METOJMK, MPHIAAIB i eKONOriyHO Ge3NeYHNX MaTepialis.
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Haykoba HoBH3Ha oXep/KaHHX Pe3yJIbLTATIE.

1. Onepxann nopanbmMi  PO3BUTOK  ROCHIAKEHHA CHILHOrO  3aCTOCYBAaHHS
HEOpraHiYHWX 1 opraHiuHMX iHriGiTopiB y cKnagi MAanOrAMHHUCTHX €MYJBCIHHHX
TIPOMHBANLHAX PIOMH.

2. Bnepumie pospobneHo OypoBy NpoMuBaibHY pPiMHY, SKa BiANOBiZac BHMOTaM
AKICHOTO PO3KPHTTA NPOOYKTUBHUX J1IACTIB Ta eKonoriyHol 6esrexu GypiHHA CBepAIOBHH
Ha POJIOBHINEX, PO3TALIOBAHUX Y PEKpealliliHuX 30Hax.

3. Bnepuie nokazaHo epeKTHBHICTh 3aCTOCYBAHHA B CkJiaai SypoBoi MpoMUBANLHOT
pia¥HKM KOMIIOHEHTIB Ha OCHOBi BYTICBOJHIB POCIHHHOTO NOXOKEHHS.

TlpakTHyHe 3HAYEHHA OIePKAHHX Pe3yILTATIR,

1. Po3poGiieHo  peuenTypy, TEXHONOLI0 TIPHIOTYBaHHs Ta  3aCTOCYBAHHA
MAaNIOTIIMHUCTOI eMyJibCIHHOI MPOMMBANBLHOI PiAMHK, BHKODHCTaHHA KOl 3a6e€3neunsio
AKiCHE PO3IKPUTIA MNPOAYKTHBHHX IUIACTIB Ta OZEPHAAHHA 3HAYHOIO TEXHOJOTIYHOro
edexty B yMmoBax poaopuul bBopucnascexoro HITP Ta CxigHo-PeiernskiBcbkoro
pomoBuma [TAT "Vkpradra".

2. Briepiue niaTBepIKEHO MOMKIKBICTH e(DEKTHBHOIO 3aCTOCYBAHHA MAOIIMHHCTON
eMYNbCIifHOT  NPOMMBANBHOI  PiAMHM NI 4ac  BiJIHOBNEHHS  CBEPIJIOBHHM
318 Jonuncexoro poaosua [TAT "Ykpunadra" 6ypinusam apyroro croedypa.

3. PospobneHo Ta ycmiiuHo anpofoBaHo mmix uac Oypinns npyroro croBGypa
ceepanopuny 318 JIonMHCEKOTO poAOBHILA EKONOTiYHO Ge3neudi XiMiuHi peareHTH
POC/IMHHOTO NOXOMKEHHA — opraHokonoix "TIpemike O" Ta nivoracHux "Ipemike D" ax
nobagku 1o 6ypoBOi NPOMHBAJILHOI PiAMHH.

Ocobucrnii BHeCOK 3106yBaya.

FlocTanoBka 2an2ui JOCHIIKEHE HANeXKHUTH HAVKOBOMY KEPIBHHUKY K.T.H., JONLEHTY
Tepwaky B.A. [7, 9]. OcoGUCTO aBTOPOM MNPOBENEHO OTJIsA JiTEpPaTypHHX JOKEpen Ta
aHami3 MPOMHUCIIOBOrO Marepiany 3 NEPBUHHONO POKPHTTA MPOAYKTHBHUX [LNACTIB,
NPOAHANI30BAHO TIPHUHO-reoNioriuly OYIOBY, MTOJMOTIYHHH CKIal NOPIN-KONEKTOpIB
poxnoswig Bopucnasckkoro HIIP Ta TUNH NPOMHBANBEHHX PIMH, WO 3aCTOCORYIOTHCH 1T
NEPBHHHOTO PO3KPHUTTA nponykTeBHuX nnactie [2, 3, 4, 8]. IIpoBeaeHo aHamiTHuHi Ta
eKCTICpUMEHTANIBHI JIOCTIJDKEHHS BAACTHBOCTEH NHOMBIMHOIHTIOOBAHUX MAaNOTAMHUCTHX
eMyNIbCifiHHX TpoMuBATEHHNX pizimH [S, 10], po3pobneHo MeTonuKy i pexoMeHaauii 3
TNIPOBENIEHHs IPOMHUCIIOBHX BHIpoOyBaHs HaykoBMX pospobok [1, 6, 11, 12]. Crinsno 3
daxisigmu [IAT "Vkpuadra" yTOUHEHO peuenTypH po3pobleHHX NPOMHUBANEHUX PiIAMH
I8 MEPBHHHOTO PO3KPUTTA TIPOUYKTHBHMX TUIAcTiB Ta MPOBEACHO TPOMMCIOBI
BunpoOyRanHs po3pobnenux cucrem Ha ceepwioBuHi 83  Crapo-CamBipcbkoro
ponoBuula, ceepanosuHi 301 Cxigno-PewerHskiBcbkoro pozoBHma Ta mig yac GypiHHA
apyroro cros0ypa mia ekcniyaTalliiiHy KOJIOHY NPH BiZHOBNCHHI ceepiyioBuHH 318
JonMHCEKOTrO porosuiLa.

AnpoGauin pesyabraTtiB auceprauii. OCHOBHI pe3ynbTaTH Ta MONOKEHHA
JuCepTaLiiiHOl poGOTH peACTaBIeHo Ha: MixkHApOAHiN HaykoBO-TeXHi4HiHA KoH(epeHmil
"InHoBaLiiHI TexHONOTIT Oypisna cBepAIOBUH, BHAOOYBaHH: HadTH i rasy Ta miAroToBKH
daxisuis ana wadrorazoBoi ramysi" (m. Ipano-@®pankisebk, 2012 p.); Mixnapoauiit
HayKoBO-TexHiuHiii kondepenuii "Hadrorazosa eneprermka — 2013" (M. Imano-
®pankisebk, 2013 p.); XVII i XVIII MixHapoaHHX HayKOBO-TEXHIMHHX KOH{EpEHLiaX
"[opoAopaspylIaouHi 1 MeTaIuioo0padaThiBaIOIMHA HHCTPYMEHT —~ TEXHHKA, TEXHONOMHA
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ero W3roToBjicHMs  npuMmedenus” (M. Tpyckaseus, 2014 p. i 2015 p.), Mixkanapoaniii
HayKoBO-TexHiuHii koH(pepenuii "Hedrs u raz 3anannoii Cubupn’, npucesucHii 535-
piuuio TioMHI'Y (M. Tiomens, 2011 p.), Misknaponiii HaykoBo-TexHiuHili koHbepenuii
"Hadrorasosa oceita Ta Hayka: CTaH Ta MNePCTIeKTMBM”, TIpMcBAvediit 70-piguro
razonadronpomuciororo gakynsrery (M. Isao-®pankiscek, 2014 p.).

V nosHoMy ofcasi auceprauiifny poGoTy npeacrtasieHo i oBTOBOPEHO Ha 3acidaHHi
POILIUPEHOTO HAYKOBOTO CeMiHapy IBaHO-(MPaHKIBCHKOrO HAUIOHAALHOrO TEXHIYHOro
yHiBepcuTeTy HadTy i rasy "22" yepsHs 2016 p.

My6aikanii. OcHOBHI MHONOXEHHA Ta pe3VIsTaTH JAMCepTauiiiHoi  poboru
ony6nikoBano B 12 HayKoBUX IpalAX, cepell #KHWX 7 craTeH y ¢axoBMX HayKOBHX
pupannax (y T.4. 1 cTarra, Wo ingekcyeTses y 6asi maHux Scopus), 4 Te3n gonosinelt y
30ipHEKax npaik MikHaponHHX koHbepennii, 1 nateHT YKpaiHi Ha KOPHCHY MOJENb.

O6esir § CrpykTypa awcepranii. JIuceprauiiina pofora CKIaNAa€TLCs 3i BTNy,
OCHOBHOI 4aCTMHH (N'STHOX PO3NiAiB), BUCHOBKIB, 5 HONATKiB, CIHMCKY BHKOPHCTAHOL
nitepatypu (120 wHaiimenypane). Marepianu aucepraiii BuknafeHo Ha 175 cropinkax,
MmicTare 57 rabmuup, 16 pucyHkie.

ABTOp aMceprTaiii BHCJIOBMIOE IMPY BAAYHICTH HAYKOBOMY KEPIBHUKY KaHmuiary
TEXHIMHNX Hayk, noueHty Tepuwaky Boraany Anupifiopuuy 3a moctifiny nonomory Ta
yBary TpH BHKOHaHHI poGOTH, 4 TAKOXK HAYAIBHMKY TPYNH TexHonoriuuux pinun H/II
TTAT "Yxpuadra" Anapycsky A.M., KepiBHHUTBY Ta  iHXKEHEPHO-TEXHIYHHM
npanieankam Haykoso-gocnianoro i npoexrHoro inetatyty (HAIH), pukapnarcrkoro i
Mpunyuskoro ynpasnins 6yposux pobit TIAT "YkpHadTa" 3a cnpHsaHHA, CIIyLIHI NOpanH,
METOAMUHY | TPAKTUYHY [ONOMOTY THJ 4Yac BHKOHAHHA JOCHUDKEHbL i NpOBENEHHS
DOCIIHO-NPOMHCIIOBHX BUNPOOYBaHb.

OcHosHul 3micT poboTn

Y Beryni OOrpyHTOBaHO alﬂyanbmcn o0paHoi TemM Jucepranifinoi pobory,
COpMYNLOBAHO METOAM, METa | 3ajaui JOCiDKeHH#, BiaoOpaweHO HaykoBe Ta
NPaKTHYHC 3HAYCHHA OTpHMAHHX peaynm*ama.

Y nepuwoMy po3iisi BHKOHAHO aHanNi3 BiIOMWX METONIB NEPBHHHOIO PO3KPUTTA
NPOAYKTHBHUX IUIACTIE NpH CHOPYIOKEHHI CBEpJIOBUH Ha pojosuilax bopucnascbkoro
HaTONPOMHCIOBOro paitoHy Ta ponosuin JHinposo-JloHenskol 3ananuuu, IS SKHX
XapakTepHi: CKjiazHa reonoriuda Oyaoea, NPHCYTHICTB Di3HOHANipHHX IOKNAAiB,
2QHOMANbLHO HHM3BKHX TUIACTOBHX THCKIB Ta MOKMAZiB, CKJAJEHUX MajONPOHHKHHMH,
HM3BKOMOPUCTUMH moOpojaMu. TiApocTaTWuHMH Ta rifpomsHaMiynuit THCK nin wac
PO3KPUTTA NNAcTiB, fK npasuno, Ha 50 — 80 % nepesnmiye nnacTOBHMA, MO CTBOPIOE
TIEPElYMOBM 110 3HIDKEHHA NPOHMKHOCTI MOpiA-konekropiB. ¥V 3B’SM3Ky 31 CKIAAHOK
reoforivHo0 GYOBOK HE 3ACTOCOBYHOTHCA MeToau OypiHHA Ha piBHOBasi THCKIB, a
KOHCTPYKUii TpUBUOIAHOT 30HM HE IIOBHOKO MipOI0 BpaxOBYIOTh XapaKTepHCTHKY
NPOAYKTHBHMX TNACTiB, THNY NJACTOBOr0 (ioiay, HaTOHACHYEHOCTI Ta YMOB
nofanbinol  excruyatauii  cBepaioBMH. JlironoriyHa HEOAHODINHICTE  KONEKTOPiB
MPONYKTHBHHX TOPH3OHTIB YCKNAMHIOE NOCATHEHHS AKICHOTO PO3KPHTTA NPOAYKTHBHHX
T1JJaCTiB.



TepuropianeHo 4yacTHHa  pojoBHll, Hacammepe)  bopucnaschkoro  HIIP,
pO3TaIOBAHA B PEKpealifiHUX 30HAX, B AKUX NIIOYHMH OEPKABHHMH HOPMATHBHHMM
nOKyMeHTamH 3a00pPOHEHO 3aCTOCYBaHHsi €KOMOTriudo HelelneyHux Matepianie i
TEXHONOTiH, MO CTABUTH OCOGANBI BUMOTH 110 CHOPY IXKEHHA CBEPIIOBHH.

HezanexHo BiR iCHYIOUMX METONIB NEPBHHHOrO PO3KPHTTSA NPOAYKTUBHUX ILIACTiB
BU3Ha4adbHa poib y 3abe3neuycHHi HOTO AKoCTI HanekHTh OYypOBHM IPOMHMBANBHHM
piauHaM.

Ha ocHOBi aHamisy crany NEpPBMHHOrO PO3KPHUTTA MNpPONYKTHBHHX TNIacTie Ha
pornosumax bopucnascrxoro HITP BunineHo taxki npobneMHi nutaHus, Sk 3abe3neyeHus
oOMexeHHA rimpatamii rIMHUCTHX MiHepamie poz0yproBaHMX nopin Ta 3anobiraHHs
BOAAHOI eMyNbCiliHOl Gn0KaaM NOPOBOrO MPOCTOPY, MOMEPEIKEHHs KONbMATalil nopis-
KONIEKTOPiB KOMMOHEHTaM¥ TBepaol (asd KONOIZHOI aMchepcHocTi Ta 3abesneveHHs
JOTPUMAHHSA BUMOTI €KONOTIYHOT Be3neKy.

BcranoBneHo, 1m0 BenWuMHa koe(illicATa BiIHOBACGHHA NPOHHKHOCTI nopin-
KOJIEKTODIB 3aNeKMTh, HAacaMIepeld, BiX THNY i BJACTMBOCTEH NPOMMBANLHOT PiAMHH.
OcKinbKH NPOHHKHICTH nopin-konextopis poaosHny bopucnaeschkoro HITP 3sHaxoamrhes
B Mexax Bia 5107 10 20-107 MM’ i Ans GiNBUIOCT] 3 HUX HE XAPaKTEPHA TPILUMHHICTD, TO
COPHYHMHIOBAYEM KOABMATauUil € came (inbrpar npoMuBaibHOl pianHu. B upoMy pasi
HailibinbILy yBary 3sepTaloTh Ha #oro i3Hko-XiMiYHI XapaKTCPUCTHKH.

Tomy MEPCTICKTHEHUM  HANPAMOM MiBULIEHHSA SKOCTI MEPBUHHOTO  POIKPHTTS
NPONYKTHBHUX NNacTiB 3 HU3GKAMM TUTACTOBUMH THCKAMH 1 BMICTOM TJIMHHCTUX
MiHEpasiB € 3aCTOCYBAaHHN BHUCOKOIHTIOOBAHMX MANONIMHUCTHX NPOMHBAIBHUX PiIMH
(MEIIP) Ta npoMHBANBHHX PiJiHH, K0 KOMIIOHEHTHOTO CKJady SKHX BXOAWTH €KOJOFiYHO
Oesneuna BYrieBoAHERa (ha3a POCIAMHHOTO NOXOMKeHHA, Bucokuii crynise inriGyBanHs
MOXHa 320e3MeynTH HUIAXOM cniabHOro goxaBavus a0 MEJTP weopraniuamx (KCl,
CaCl;) Ta opraniunux (acacon, nonieruiedraikoni) inridiropie.

JApyrnii po3ain npHCBAYEHO AOCHIAKEHHIO MEeXaHi3My iHriyBaHHS NPOMUBANLHAX
pinuH. IHriGyloui sractusocri BITP 3yMoBRiotors it 3aaTHicTs 4o oOMexeHHs nepexony
BHOypenoi ropoam 210 ckiady TBepnoi ¢asy, a TakokK 34aTHICTh QinbTpaTy NPOMHUBANIBLHOI
pinMHy nonepepKyBatH HaOpAKaHHA CXWILHHX OO TiApaTauil KOMITOHEHTIB mopin, 1o
dopmyrots noposuii npoctip. OOMexeHHs riaparauii NpPCEKHX MOPiA 3HAYHOI MIPOO €
3aXO0I0M i3 3abe3TieyeH s LiiCHOCTI CTIHOK CBEpANIOBHHH. BHacniAOK NPOHHKHEHHS BOJK
y MbxuwiapoBuii npocrip nopoad oOMiHHI iOHM 3 BiAKPHTOI MOBEPXHI IUIACTHHOK TJIHH
OWCOUiIOI0Th, a cami riMHK HaOyBalOTh NO3HTMBHOro 3apsny. [lucnepryioounce y BIIP,
BOHH MOXYTh azmcopOyBatH #AK BOAY, TaK i XiMpeareHTH, AkuMH OOpoONAIOTHCA
NpPOMHBaTEHI PINMHK, WO TPHUIBOAMTL A0 CYTTEBOro 30iNBIIEHHA NMOBEPXHI TTHHHMCTHX
YaCTHHOK i YTBOPERHS HEBMOPARKOBAHMX JOBINBHHX CTPYKTYP, 3POCTaHHA CTPYKTYpHO-
peonoriunnx Bnactupocteii BITP, konsMaTyBanHs NOPUCTOro CEPEAOBKINA TOLIO.

Jnst zanobiranns upoMy 27iHCHIOOTH iHriGyBanHs wnsxom 36inblleHna y iX cknani
BMicTy coneh-enektponitis, Tiapatauii rMH 3ano6iraloTe BHCOKOIO KOHLICHTPALLEID
OJHOBANIEHTHHX IOHMIB 400 BiHHOCHO MEHIHOK KOHUEHTPAL€ID NOMIBANCHTHMX iOHIB.
ToMy, Hanpukiaan, iOHH Kaniio Yd aMOHII0, MaloMH MEHIN pamiycH i riapaTHi o50MOHKH
NOPIBHAHO 3 iHIWMMH, TMOLIE POHUKAIOTHL Y TOHKI NOPH.

Pazom 3 TEM, mig yac po30ypiOBaHHA IUIACTHYHMX MOPIA TOPH A LMX iOHIB
HEJOCTYNHi, 1 HaBiTh Mpu 36iAbIeHAI KonnenTpauii edekr ix aii nocrabneHui.
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Mexaniam AT Heopragiuumx iHriGitopis, Do akux Hanexartk coni-enexrponiti (KCl,
NaCl, CaCl, 7a inmi), nonarac B TOMy, WO IX NpHUCYTHICTh 3abe3neyye yLITLHEHHS
FiIpaTHHX LIapiB HABKONO TBEPAMX YACTMHOK y AMCHEPCHIN cHcTeMi Ta monepemxye 1X
nucneprysaHdsa. bararouncensHi eKCHEpAMEHTa/lbHi Jadi BKa3ylOTh Ha iCHYBaHHA Ha
TBEpHiHl MOBEPXHi IPaHMYHMX LNApIB PiIMHM, IUO 32 TOBIIMHON | NPOTAKHICTIO 3HAYHO
NEPERUILYIOTh TOBUIMHY MOHOWIAPY BOJM, HA CTPYKTYPHI BiAMIHHOCTI BOIHM IPaHHYHOTO
mapy i o6'eMHOi BOZY, Ha 3aNEXKHICTL NPOTHKHOCTI | TOBIUMHM rpaHMYHUX LUApIB BiN
BEAHYHHM i APODIILHOCTI.

Mixurapoenii 1 MDKTpIIMHHHI MPOCTIp TOPIA € pesepeyapoM, B SKOMY
aKyMYJIIOEThCA TUCK Y BOJIHHX mpoinapkax. Haeite y MOHONTHUX KPHCTANIYHHX MOpO&ax
NPOARIAIOTLCA FOPHIOHTANLHI HANpy>KeHHd, fKi MOXYTh y 10 — 20 pasiB neperuimyBaTu
Hanpy»KeHHd Bill ripchkKOro THCKY, CTBOPEHOTO BHUIC3ASIralOUUMH NopoiaMi. MexaHism
BHHUKHEHHA TAKHX HaJBHCOKHX HAMPYXeHb MAE (PisMKO-XiMiuHy fpHpony.

Honasanns conefi-iHriGiTopiB rajbMye npoHec 3pocTaHHs HalpyXeHb, | AHHaMiKa
WLOroO [poHeCy MOB'A3aHa 3 npupoaoto conef. Y Ginswocri simomux cknagis BITP sk
iHFiGiTOp BMKOPHCTOBYIOTH XJIOPHA Kalilo, MEXaHizM Ail AKOro Hojsrac B 3amiHi iOHIB
HaTpilo (ab0 kaneuilo) ioHaMmM Harpilc Ha nopoai. CnaGoriapaToBaHuii ioH Kanito BibHO
NIPOHHKAE B MIKTINOWMHHHI NPOCTIP FMIMHUCTHX MiHEpasmiB i 3SMEHLUIye BMICT KaTiOHiB
0OMIHHOTO KOMILIEKCY.

BuroHaHMMM JOCHHIDKEHHAMH BCTaHOBNeHO, o iuriGyroua ais KCl 6Giasi
BUpAKEHa 33 Temneparypy a0 60 °C i tucky zo 50 Mlla, Toai sk 3a BREX Temneparyp i
THCKIB TlocHMeThea iHriGyroua aisn CaCl,. Bpaxoeyioum cxias niacTOBHX 803 i
$inbTpaTy TAMINOHAKHMX CUCTEM, SKI BUKOPHCTOBYIOTHCS [UIS  LEMEHTYBaHHA
ceepanosuH, BUkopucrands CaCly 3a BHCOKMX Temmeparyp AOLinbHillle, Tak HK NpH
1LOMY CTBOPIOIOTBCS CNPUATIMBI YMOBHM /I KaNibLMHYBAHHA IJIMH, 3HIDKEHHA ix
4YTAHBOCTI 70 rigparauil i 3sonoxenHs dinsrpatom BITP.

AncopOuiiiHO  aKTHBHI  opradiudi  CHONYKHM, 30KpeMa  oOpradiui  coni,
MOHOMOJIIEKYNIAPHI CITOAYKH, 0 AKHX Hanexath ITAP, 3aatHi 40 4acTkoBoi abo MoBHOV
rigpododizauil noBepXHi ripcbKMX Topia. 3a NpUCyTHOCTI opraHiuHol (BYIJIEBOIHEBON)
dasn cucrema HabyBac BNAacTHBOCTEH KOJIOIQHO-eMYAbCiHOT pimuun. YacTkoa
aacopOuis BYrneBoAHiB cnpuuuHAE rifpodobizauiio noeepxni TRepnoi $asu i ranesMmye
nipouiec i aucneprysadHa. EdexTHBHICTS iHribyBaHHS MOCHMIOETHCH, AKUIO OQHOYACHO
NIPOBOJMTH EMYJIBI'YBaHHs ByTNIEBOAHEROT (Pasn, yoMmy cnpusiots [1AP.

Ak iuribiTopy OpraHiYHOrO NOXOMKEHHA HaM¥ AOCHIHKEHO NOMETHIEHNIIKOM
(IET) BiTum3HAHOrO BHpOOHUUTBA, BUPOOHHLUTRO AKMX HANArOKEHO HAa 3aBOJI TOHKOIO
opraniusoro cuHTesy "Bapea” (M. IBano-OpaHKiBCchK), 3 MONEKYIAPHOK Macor xo 6000
BYIJICBOJHEBAX OAuHULL (B.0.), a came TTET-400, TIEI-1500, ITET-2000, ITET-4000 Ta
TIET-6000,

JocnikeHHAMH BCTaHOBNEHO, o niepesarowy 1IET-400 nopiBHAHO 3 iHIUHMH €
HM3bKA KiHeMaTHuHa B'A3KicTs npu 100 °C (v = 5.8 MMY/c), 100 % posunuHicTs y Boxi
nipy Temnepatypi 25 °C, NOpiBHAHO HA3BKA BapTiCTh, TOMY OyJHM NIPOBeNEH] DOCI IKEHHS
cymicHocti TIEI-400 3 wHeopraniummmu iHriGiropaMu i BIUMBY Ha BNacTHBOCTI
NMPOMUBANBHHX PifHH.

JocnigikenHs BOnyBy coneii-enektponitie Ha BractHBocti 2 % posunHy TTE-400
(Tabn.1) nokazanu, mo 36inbwenHsa KonueHtpauii KCl Ta NH,Cl B pozumui ITIET-400
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NPH3BOIMTE JO HE3HAYHO! 3MiHH KiHEMaTW4HO! B'3KOCTi, a 30iNBIIEHHS KOHUEHTPALl
CaCl, Bin 0,1 % no 1,0 % npakTHyHO He BILIMBAE Ha LieH 10Ka3HUK. BeHuMHa TMTOMOTo
Onopy B YCiX AOCHIHKYBAHMX pO3uMHaX npu 3GiIBLIEHHI BMICTY cCONeil 3MEHUIYETHCS
Maiiie B 1Ba pasu, ofnak y pasi gonasanns CaCl, Bosa B m’ats pasie Buiua, Hixk 3 KClta
NH,Cl. BusisneHo rakox ocobnusicts yTBopeHHs acouiatis Bomu y HEI 3a npucyTHoCTi
CaCl; i yTBOpeHHA MiUHMX BOJHEBHMX 3B'A3KIB MIDX MOJIEKYAMM i FiAPOKCHILHMMH
Tpynamu.

Tabanua 1 - Xapakrepuctiky po3untis TEI-400 3 noMiwkamu pisHHx coneit

Cknaz po3uHHy v, MM'/C D, OM-M
2 % IIEI-400 + 0,5 % KC1 1,10 2,38
2 % ITET-400 + 1,0 % KC1 1,07 1,38
2 % IIEI-400 + 3,0 % KC1 1,02 0,82
2 % MET-400 + 5,0 % KC1 0,998 0,70
2 % IIEI-400 + 0,5 % NH,C1 1,11 1,0
2 % IIET-400 + 1 % NB,C1 1,05 0,75
2 % NEr-400 + 3 % NH,C1 1,02 0,6
2 % HEI'-400 + 5 % NH,C1 1,02 0,62
2 % IIEI-400 + 0,1 % CaCl, 1,04 11,0
2 % ITET-400 + 0,3 % CaCl, 1,08 8,25
2 % IIET-400 + 0,5 % CaCl, 1,06 6,0 -
2 % MET-400 + 1 % CaCl, 1,05 . 5,25

CriifbHe BUKOPUCTaHHS HEOPraHidHHX i opraniudmx iHRiGITOpiR y peuentypHomy
ckjani 3 NiABUIIEHAMH IHTIGYIOUHMH BIIGCTMBOCTSIMH NOSHTHBHO NTO3HAYMAOCH HE TillbKH
Ha oOMexeHH riaparauii nopix Ta miABMLOCHHI CTilikocTi cToBOYpa CBEpAIOBHHHY, ane H
Ha 3HWKeHHI QINBTpauii, NOKPaIIEHH PEOJIONriUHHX | MACTHIIBHHX XapaKTepPHCTHK Ta
dinbTpaLifHHX BIACTHBOCTEN NOPiA-KONEKTOPIB.

MexaHisM Aii  opraHiuHuX iHII0iTOpiB monsrae B OOMEKCHHI NPOHHUKHEHHS
dineTpary BIIP y mopucTe cepefouuie i 3anobiraHHi po3sMiLHEHHIO MOpiA 3aBAAKH
yacTkoOBil amcopbiii Ha x noBepxHi i 3anoBHEHHI TpilmMHHOro 1/abo BUCOKOMOPUCTOTO
cepeNoBUILA.

Hocnimkennsamy aupamiky GinbTpauii Mogeneil pinuH 3 pizHHMM KOMOiHaUisMM
iHribiTopis (puc. 1) BcraHOBNEHO, WO MiCA NPOKAYYBaHHSA Yepe3 KepH PiJHH BIIPOJIOBK
TPHOX roznuH o0'em QiNETpaTy pilHH 3 OPraHiyHHMH iHriGITOPAMH 3HAYHO MEHLUMH, HiX
PiAWH 3 HEOpraHiYHUMHU iHribiTOpamy.

3a ymoBM TX CHiNBHOTO BHKOPHCTAaHHS [OCATAIOTh OOMexenHs (insTpauii (puc.l,
kpuBi 5, 6, 7), wo cBiguuth, 3 oaHoro OOKy, Mpo CHOBiNbHEHHS GOpPMYBaHHA
auTudinETpaliifHol Kipkd Hic/is oOpobIeHHA IIMHKUCTOT CYCITEH3iT XJI0pHaOM Kaliio, 3 3
iHworo OOKY — NpO CNPHAHHA YTBOPEHHIO i 3MEHLIEHHIO MPOHMKHOCTI KipKH 3
oaHo4acHolo nobaskoio KCl i opraniuHoro isribitopa (TTET-400, acacony).



* ) 1 — craBinizopana riMHMCTa cycnieHsis (¢/c)
. / 2 clc+5%KCl
/ 3 —c/c + 2 % IEI-400

20 4 - c/c +2 % acacon
3 . 5~ c/c+ 5 %KCl + 2 % acdacon
E I 1 6-c/lc+5%KCl+2%TIET-400

/ 7 - clo+ 5 % KCI + 2 % TIET-400 + 2 % acacon

g 10 !

L

Pucynok 1 — 3mina 06’emy inbTpaTy Nia 4ac npoxavyBaHHSA JOCTiXKYBAHHX
po3unHiB Yepe3 KepH

Tpy D0naTKOBOMY BBEACHHI B CHCTEMY MPOMMBANGHO! PIIIMHH Byr/eBoxHerol dazu
(nadty, npHpomHHX a0 CHHTETHYHHX OJHB, MACTH/IBHHMX PEarcHTiB) CTBOPHOKOTHCS
NEPCAYMOBH i1 OACP)KaHHA  MajOrNIMHUCTHX  eMYNBCIHHMX — cucTeM 3
HCEBAONNACTHUHHUMH BAACTHBOCTAMH, NOBEMIHKY SKHX OMHCYIOTEH pisHgHHasAM OcTBanbia.
Taki nNPOMHBANBHI PIMMHM 3 NOKa3HHKOM HeEMiHiHHOCTI n < 1 XapakTepH3yiOThCA
MiHIMIBHMMH BTpaTaMH TUCKY MiJ 4Yac NPOMMBAHHA CBEPANOBUHH, 3a0e3medyioTh
edextupHe 30epexkeHHs GinbTpauifiHuX BNacTHBOCTEMH KOIEKTOPIB.

Tperiii posain npucesueHo po3pobNIEHHIO KOMIIOHEHTHOTO CKITay MANOTJIHHHCTHX
eMyNsCIHHUX TNPOMMBANLHHX PiIMH | pery/lloBaHHIO iX BIACTHBOCTEH Ta ONMMCaHHIO
XapaKTePHCTUK (PYHKLIOHATLHOTO MPU3IHAYSHHS CKJIa0BUX KOMIIOHEHTIB.

iz vac nNaHyBaHHS EKCICPUMEHTAIBHUX  NOCHIIDKEHb 3  HPOEKTYBaHHS
KOMIOHEHTHOro ckjaay Oazooi MEIIP  Oyjo BUKODHCTaHO MeETOZ JIATHHCHKOIO
KBajapary, AKHH [O3BONAE TpPH MiHIMaIbHIA KUILKOCTI E€KCHEPUMEHTIB OAEPXKaTH
indopmaLLilo Mpo BaroMicTk BIVIMBY TOTO Y iHILOro (akTopa Ha noCHiKyBaHuii npouec.
Jna oLHIOBaHHS AKOCTI POMHBAJIBHOI PIIVHHA, Y Pa3i HEMOXUIHBOCTI BHAITHTH €IHHUH
XapaKTepHuii NIOKa3HHK, BUKOPUCTaHO MeToll dyHKUil 6akaHOCTI, CyTh SIKOrO FIONSrac B
ToMY, M0 ouiHka Gaxanocti D BCboro kommnekcy noka3HUKIB BU3HAYAECTbCA K CEPEAHA
reomeTpudHa SaxanicTs d, OKpEeMHUX NOKA3HHUKIE.

Jlng mocnmiDKeHHs BIMBY BMicTy aominiok 6enrtonity, KCCB, CaCl,, ITEI'-400 na
pnactueocti METIP BHKkOpHCTaHO CiM napaMeTpiB: ryCTHHA, YMOBHA B'A3KiCTh, CTaTHUHE
HanpyKeHHs 3cyBy 3a 1 1 10 xB, nokassuk ¢inprpauii, ToBuinHa dinbTpauifiHoi Kipku Ta
BOJHEBUH NOKa3HHK. Bynn npuiiHari oOMexeHHA Ta iHTEpBanyd 3MIHM LMX NOKAa3HMKIB
BIAMOBIAHO 1O po3pobHEHHX KpUTEpilE OLIHKM SKOCTI MPOMHBANLHOI  PIAMHM.
3acrocysannsm nporpamu MathCad BcTaHoBnieno cniBeinHomeHHs QakTopis A
KOXKHOTo 3 25 nocxiais.
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3a pesynbTaTaMy po3paxyHKiB 3 OLIHKHA AKOCTI Noka3HuKis MEITP BCTaHORNEHO, MO
Hai6ineI NpUAHATHIM € KOMIIOHEHTHHI CKIIaA 3a peuenTypoto: 6enTonit — 5 %; KCCh —
2,25 %; KMLL - 0,35 %, CaCl, — 0,3 %; IEI-400 — 1,25 % METIP Takoro cknamy
XapaKTepH3yBanack TAKHMH TapaMeTpaMH: rycruta — 1160 kr/m’; YMOBHa B'A3KiCTh — 54
C; cTaTHuHe HanpyxeHHa cyey 3a 1 i 10 xB — 42/76 dlla; noxasunk inerpanii — 3,5
cM’/30 XB; TOBLIHHA (]Jmmpamﬁﬂol kipku — 0,5 Mmm; BopHeBuii nokazsumk — 9,35.

V nopaneuroMy ONTHMi3alilo KOMIIOHEHTHOrO ckaany Gazosoi METIP nposoaunm 3
BpaxyBaHHAM TIEONOrO-TEXHIYHHX YMOB OypinHs, YMOBHOIO NOZNiJy pO3pi3y TipCBKHX
NopiJ, 3 HasBHICTIO MNACTHYHHX | HENJIACTMYMUX TIIMH, TUIACTOBUX THCKIB, KONEKTOPCHKHX
BIIACTUBOCTEH Ta iH. B paMKax OfHi€l CHCTEMH KOMIIOHEHTH NOBHHHI NONOBHIOBATH ONMH
omsoro i miscumoBaTH edekT cTabiNizyiouoi il Ta NOKpalHEHHS TEXHOJOTIMHUX
BnacTuBocTeH BITP.

lono npuiinsTol TexHonorii pozpobnexnns peuentypsn METIP cnip 3ayBaxutH, Wo
3aBAaHHA MOWYKOBMX [OCHIZKEHh TIOJIAran0 y HeoOXiAHOCTI KOHTPONEOBAHOTO
PEryJHOBaHHA pEONOTiuHMX 1 (IALTPaUifiHMX BIACTMBOCTEH 338 YMOBH OOMEXKCHHA
KOHHEHTpanil rHHKMCTOT (a3 AK CTPYKTYpPOYTBODIOWYOro arexra. [lna 3abe3neuchus
crifikocti cToBOypa cBepANOBHHM i 36epexenns GiNsTpauilinMx BIACTHBOCTEH nopin-
KOJIEKTOPiB BHKOPHCTOBYKOTh BHCOKOIHIiOOBaHi MpOMHBanbHi PIIMHH 3 OFHOYACHHM
PerynioBaHHAM peareHTamMu-cralinizaropamu HoKa3HUKIB ¢inkTpauii, peomorii.

Ilpy pospobnenHi GazoBoi peuerrrypn MEIP 3 niguiicHuMyu  idriSyrounmu
BJIACTUBOCTAMH /I BHM3HA4YEHHA KOMTIOHEHTHOTO CKJIAJy BPAXOBYBAIM e(EKTH CHHEpri3Mmy,
ceHcuOinizaLii 3a OITHMANBHOTO CMIBBINHOWIEHHS IHIPEMIEHTIB CHCTEMW. DBHKOHaHO
JOCHKeHHs BIUMBY Ha BiactuBocri  METIP  emicTy  GeHTOHITOBOrO — MOpOLIKY,
nirHocyMboHaTHIX | uemonossux pearentis (KCCB, KMLY), neopraniunmx (KCl, CaClL) i
opraniunpx  (TIET-400, acipacon) inriGitopis, ITAP (xupuHoKkc, caenon), GiononiMepHux
TIOJICAXAPHLIB, ByITIEBOOHERHX croNnyK (Hadita), MacTiBHMX siomituox (CBP, na6pykon) Ta iH.

Konuentpauis ramHucrol cycnenzii Oyna BuGpaHa 3a pe3ynbTaTaMy JOCHIIKEHE
BIVIMBY BMICTy IJIHHH Ha TyCTHHY, YMOBHY B'A3KiCTh, KoeillieHT koarynsuifiHoro
CTPYKTYPOYTBOPEHHSA Ta PeosioriuHi DOKa3HMKH Cycnensil. BcraHoslieHo, 1o JoCTaTHA
CTPYKTYypOBaHICTh MpPOMMBANBLHOI pPIOMHM Jocsaracteea nppn 4 %  KOHUEHTpauii
PIIMHONIOPOUIKY, TOAI #K 3 MIZBHIIEHHAM KOHUEHTpauil 10 7 % cnocrepiracTecsa piske
3pOCTaHHA B'A3KICHHX XapaKTepHCTHK (YMOBHA B's3kicTh "kanae"). OuTUMANBHOW CHIl
BBaXaTH OEHTORITOBY CycrieHsito 5 % KoHueHTpaLi, npy AKi ymosHa B's3kicte T = 52 ¢,
CTaTHYHE HANPYKeHHA 3cyBY 3a 11 10 xB ©y14= 28/70 dlla i xoediuieHT koarynsuiiinoro
cTpyKTypoyTBOpeHHs (Ty/n) K. = 1,9

O6pobnennsa rauuuctoi cycnewsii T1AP 3 riapodinsso-rinpodoGuum Hanancom,
TeHIEHLIIHHO CKEpOBaHNUM Ha MiABHLUEHHS riApodoGHOCTI, 0 AKHX HANEXKHTE SKMPHHOKC,
CIpHAE EMYJIBTYBAHHIO BYTNIEBOAHEBOI ¢asn. 36insmenHs BMicTy xupHHokcy 3 0,2 % no
0,5 % npH3BOAMTE ZI0 HE3HAYHOIO MOCHJICHHS MCEBNONNACTHYHHNX BIacTHROCTelH MEIIP
(nora3HHx HeniHiAHOCTI 3MeHmyerses 3 0,43 1o 0,34). V To# ke vac 36inbiueHHA BMiCTY
supHHOKCYy moHan 0,2 % mpakTHYHO He BRJMBAE Ha peonoriuHi xapaxrepuctukn MEITP.
3 migpumeHnsam Temmnepatypn 3 20 ao 80 °C npu emicti 8 MEIIP 0,2 % skupuHokcy
koeillieHT KoarynsauifiHoro cCrpykTypoyTBopeHns (To/M) 3poctae eianosiamo 3 6,3 zo
13,5, mo xapakTepusye BHCOKY BHHOCHY 3aatHicts MEITP.
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Pesyneratn mocnizkeds siactusocteit METIP nicns nopasanns 5 — 15 % nadru
MiATBEpANIM eexTHBHICTE emyasryBaHHa HadToBol dasu (K. > 1 Ta BiacyTHicTe 03HaK
BiaiapyBaHhs HaToBol hazu) i crabinbHICTL 3HA4EHs PEONOrTYHMX OKA3HUKIB.

Nocnimxenuss MEITP Ha riHoemHicTs ("npoGa wa Genronit') i Ha conectifikicrs
MiZTBEPAMNH BHCOKI iHTiGyloui BaacTuBOCTI npH 0Opo6ieHHi 1f MONiBaNeHTHUMH CONIMU
(CaCly). Toxkaznux dinsTpauii npoMusansHol piavnu npu 36inkmensi smicty CaCl, 3
0,2 % no 0,6 % 36epirca Ha pieti 4,5 cM*/30 XB Ny 36epexeHHI PEOSOriUHHX NOKAZHHKIB
(M =22 -24 mla-<c, To= 191 — 174 Jlla).

HocnimxenHa mnsaxoM TepmocrtaryBaHHs Oasoeoi MEIIP pmpn remnepatypi 80 °C
BRpoaosxk 7 Tof MiATBepAHIH CTabibRICTh DiNbTpaLifHHX, CTPYKTYPHO-PEOIOTIHHNX Ta
IHIIMX XapakTepUCTHK, W0 N03BOJSE 3pOGHTH BHCHOBOK NP0 MOMJIMBICTH PO3LIMPEHHS
TEMNEePaTyPHOTO Jiana3oHy ii 3aCTOCYBaHHA.

Bnnue METIP Ha BiAHOBREHHA NPOHAKHOCT] AOCHIKYBATH Ha KEPHOBOMY Marepiali
Crapo-Cambipcskoro poaoBumna. [liIrOTOBKY KepHa MPOBOLMIM 3a CTaHIAPTHOK
METOAMKOK 3 BMKOPHCTAHHAM ILU1aCTOROI BOAM 3 BMIiCTOM Ca™, Mg™, Na*, CO5", CI,
SO,”. Cyry MeronMkM nojAraia y BH3HAuYeHHI IUBMAKOCTI (QiNsTpyBaHHA PiAMH uepes
KepHH 3 ONM3BKHMH QiNbTPaLiiiHO-EMHICHIMH XapaKTEPHCTHKAMH.

Pe3ynsTaT HOCHDKEHE TOKa3anH, wo aoxasands no MEITP 2 % ITEI'-400 i cninbHe
nonasanns 2 % IIET-400 i 2 % achacony cripHse 3HIXeHHIO 06'eMiB NpOHVKHEHHS
dineTpaty METIP 3a piBai npomixkkn uacy. 3okpema, KoeiltieHT BiXHOBJIEHHA
npoHukHOcTI npu BukopuctanHi MEIIP 3 Bmictom 0,3 % neoprauiuxoro iHriGiropa CaCl,
cranoeue 0,54 %. onapanns a0 MEIIP 2 % TEI-400 ra cninsbo 2 % TTET-400 1 2 %
acthacosy NpH3BENO 0 YaCTKOBOTO 3MEHIIEHHA KoedillieHTa BiIHOBIEHHS MPOHUKHOCTI,
HIO C/if PO3LUIHIOBATH TIO3WTHBHO, OCKINBKY TIPOSBAAETLCA NiS THMUYACOBOTO €KPaHyBaHHs
TIOBEPXHI  KONEKTOpa opraHiMHuMM  iHribitopamu, sike cnpuse 30epeKeHHIO
GbinbTpauiiiHpaX BNACTHBOCTEA NOPIA-KONEKTOPIB Ta LiMCHOCTI CTIHOK CREP/JIOBMHU.
JebnokyBaHHa 3AIHCHIOETBCA BHUKOPHCTAHHAM TPaaMUiffHMX METOAiB, HanpwkJaz,
LIIAXOM CONSHO-KHCIOTHOTO 00pobnenns (B =0,875 %).

YerpepTuil po3ain NpUCBAYCHNH NOWIYKY TA 33CTOCYBAaHHIO AILTEPHATHBHHX HadrTi
BYFNEBO/IHIB © POCJHHHOTO MOXOMKEHHA. 3 YpaXyBaHHAM OCOOJHMBOCTeH BHKOHAHHSA
OypoBux pobir y pekpeauifHuX 30Hax, sxk  aNbTEpHATHBHUMM HadTi, NPOBEAEHO
nocnimpkedns METIP 3 BHKOPUCTaHHAM TakuX BYFJIEBOAHIE POCIHHHOIO MOXOMKEHHS, Ak
noGiuni npoaykTH BupoOHuurea Gioamsemio (Hapani Gionmmsens), PULIMHOBOI ONMBH,
APONYKTH BUPOOHHLTEA COHALIIHMKOBOL OJIHBH.

Bceranoeneo, wo QineTpauiiini, CTpyKTYpHO-peOnoTiuHi, iHrifyoui Ta MacTWIbHI
snactuBocti MEITP 3 pisHMMU 33 nOXOMKeHHAM ByriesonueBumyu ¢azamn (Tabn.2)
cniscTaBuMi. BHABNIEHO, 10 BaXUIHBOIO TEXHOJOTIUHOIO NIEPEBaro PUIIHHOBOL OJIHBH € 1T
3AATHICTE 3MilIyBaTHCA Yy OyJB-fKHX CHIBBIOHOWIEHHAX i3 GiABIACTIO OpraHiuHmx
PO3MHMHHHUKIB (rekcad, OeH30jl, AHX/IOpETaH Ta iH.), WO NOACHIOETLCH 1I HH3BKOK
nonApHicTio. JliesieKTpiuHa TPOHHKHICTE PHMUMHOBOT ONMBU NOPIBHAHO 3 IHWIKWMH
OJIMBaM¥ POCIIMHHOTO NOXOMKEeHHA HafiBHila i cknanae 4,7 (nporu 3,0 — 3,2 ans iHmux).
Takox BOHA BOJOMIC  AHTHCHIHIOIOUHMH TA4 AHTHOKCHAAHTHMMH BJIACTHBOCTAMM,
eKoNoriuyHo He3neyna y BHKOPHCTaHHI.
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Tabnuus 2 — Bractusocri METIP 3 piznoio Byrnesonseroro dasono

Ilocnm&ygarlll;)pmuna Noxasuuxknu

Ho- : ;‘7 AHHaM- lropinMHal

MEP | rin- MOBH YHE | TOKA3HHK | .. .

noc- | nucra BYIJIEBONHEBA yn’mxic Ye- loHs, 10 "J,‘a"!’j'f*a Hanpy- | $inetpa- Q’LFBTP?' koetinli-

nRy | haza, daza b, T"/"ai o |® “?;lbf"’ Kenns | igif 3a 30 | UPNOT (CHT TEPTH

% o | K™ MmIla-c acyny, | xB, oM’ KipkH, | Kipku
dlla MM

1 2,0 Hagra 24 | 1020 1 9 3 9 0,5 0,15
2 30 Hadra 28 1030 | 1/36 12 13 9 0,5 0,07
3 40 HafTa 40 | 1040 | 18/54 17 25 55 0,5 0,052
4 5,0 Hafra 52 | 1040 | 28/70 18 49 S 0,5 0,048
5 7.0 Badira 116 | 1050 {137/186 2 71 5,5 i 0,035
6 2,0 0/14Ba PHIHHOBY 28 1020 3/4 13 10 9 0,5 0,19
7 3,0 ON}BA PHIHBOBA 34 1025 | 10/41 14 38 7.5 0,5 0,123
8 4.0 OIHBa PHOWHOBA 44 | 1030 | 18/54 16 58 5,5 1 0,052
9 5,0 OJIMBA PHIMHOBA 46 | 1040 | 32/67 19 67 4,5 1 0,035
10 70 O/1¥BA PHIHHOBA 156 | 1050 |143/204 22 73 5,5 i 0,035
11 2,0 |onnea consummukosa| 30 1020 1/5 13 6 8,5 0,5 0,136
12 3,0 | onusa cousuuKkosa | 16 1025 | 17/59 14 11 6 0,5 0,039
13 4,0 | onusa cowsmnukopa | 56 1040 | 47/104 16 23 55 0,5 0,035
14 5,0 {onnpa consmnmMkosa| 72 1050 [117/178 19 31 5.5 0,5 0,035
15 7.0 |onura consiunukona | 232 | 1060 |184/234 21 49 4 1 0,035

HocnifkeHHs BIIMBY BMicTy pHLHHOBOT onueH Big 1 % a0 10 % wa BnactusocTi
MEITP nokazan, 10 OTPHMAHA CHCTEMa XapaKTepH3YETheA CTabiNBHICTIO CTPYKTYpHO-
peonoOridHHX BIACTHROCTEH 3a pi3HMX KOHUEHTPALil pUUMHOROI onueh. Bpaxorywoun
OTpHMaHIi NI Yac AOC/IkeHb 3HaUeHHA TEXHONOMYHMX NapaMeTpiB, a TAKOX BapTiCHU
NOKa3HHK 33 ONTUMAaNbHHH BMICT NPUHAHATO KOHUEHTpaLiio 5 % PHIHHOBOT OIMBH.

Perymoanusa QinsTpanifivux snacresocreit MEITP 2aifichioBanu 3a 1omnoMorow
TpaanuiHHUX pearenTiB-crabimizatopie KMIl i KCCB. 3 pesymsrarise nocnimxens
BCTRHOBJICHO, IO HANHIKYMM Ta NOCTATHIM nmokazsukom ¢instpauil (4,5 cm’/30 xB)
xapakTepusyerbes METIP 3 microMm 0,2 — 0,3 % KMLLi 2 — 3 % KCCB nipy 20epexeHHi
3afIOBIILHUX  CTPYKTYPHO-DEONIOTIYHMX Ta MacTHAbHHUX BnacTHBocTel, KoepiuieHt
HesiHiFHOCTI 3HaxoauTeca B Mexax Bia 0,4 no 0,5, wo 3aceigyye MCeBAOUIACTHYHICTE
METIP.

Jocnimkenua ermupy [IEI-400 wa Bnactusocti MEINP nokazany, mo IpH
3binbileHni ioro Bmicty 3 1 % no 7 % crpykrypHo-peonioriuni Ta QinsTpauifisi
BIACTHBOCTI NPOMHBANBHOI pinHn Malxe He 3MiHIOIOTBCA, OnMak, IOPIBHAHO 3
snacrusoctamu MEITP Gez nobaeku ITET400 npu me3HauHOMYy BMICTi ocTaHHBOro (0
1,0 %), CYTTEBO 3HHIKYETHCS YMOBHA B'S3KICTL i AMHaMIiUHE HaNpYKeHHA 3cyBY Ha 25 % i
50 % BinnopigHo, KoedillicHT KOHCHCTEHTHOCTI — y 2,5 pasw, a BifHowmenHa Ty/m = 3,0.

O6saxuenns MEIIP 3 5 % BMicToM pHUHMHOBOI 0siMBH Kpeitnoro Bix 0 % no 50 %
zabeznedye 3a HeoOXigHOCTI MiuBMIIEHHA TYCTMHM NpoMuBanbHOI pinvuy  Bin 1040 mo
1310 kr/M’. TIpM UBOMY CHIOCTepiracThCsi 3HHKCHHA YMOBHOI B'sskocti Ha 50 %,
BeAMYHHH AMHAMIYHOFO HAIpPyXeHHA 3cyBy Ha 80 %, rokasHmKa dinkrpanii 1o 3,5 cM*/30
XB, TOAI AK BENMYMHA ILIACTHYHOI B'M3KOCTI Aemo 3pocrac. [Tpu 36epiranni o6BaxHeHOl
MEIIP y crani cnokoio Bnpoaosk 6 nxi6 ceaumentauji kpeiimm He BinBGysasnocs.
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Jocnimkenna, uusxoM Tepmoctatysanis MEITP npu temnepartypi 80 °C, nokasanu, mo
1l napamerpu sanMvianucs craGlibHMMHM  NPY  HE3HaYHOMY 3pOCTaHHI [OKa3HHKa
dinsTpauii (8ig 3,5 mo 4,0 cM*/30 xB).

3 ypaxyBaHHAM OCOGAMBOCTEH BHKOHaHHA GypoBHX pobiT y pekpeauifinkx 30Hax id
MEIIP 3  ByrieROAHEROK (ha30l0 pPOCIAMHHOFO TNOXOMKEHHS po3pobneHo XiMidwi
pearenT-MoauQikaTopd Ha OCHOBi KOMIOHEHTIB POCIMHHOTO MOXOMKEHHA, 30KpeMa
opranokonoin "TIpemikc O" sx 3aminHuk opraniaHoro HadToBMicHOro imribiropa
achaconty Ta ninoracuuk "TIpemixc D" 3amicts TpamuuiiHO BHKOPHCTOBYBAHOIO
pearenTty — [Tenrakc.

Hocmimxennss Bnactupocteii Gazosoi MEIIP i3 BmicToM puimHOBOI OAMBH Ta
NPOMUBANLHUX pinuH, BiniGpannx 3i ceepanosuH 59-Tommuuchka i 63-Tlepexoniscbka,
nokazanm, woe 3 mogasanusM 3 % "Tlpemikc O" 3abezneuyrorscs Bucoki iHriByrodi
BJIACTHBOCTI, CTPYKTYPHO-PEOJIOTiuHi T8 iHI NapaMeTpH, aHAIOriyHi, AK i y BHOAAKy
zacrocysanns 3 % acdacony. IMinoracauk "Tlpemikc D" y xonuenTpauisx sig 0,05 % no
0,3 % 3a edexTHEHICTIO NiHOraciuug nepeeuutye edeKTMBHICTH NiHoracHuka IlenTakc 3a
TAKHX e KOHUSHTpaLLiii.

TakHM YMHOM, pE3yJLTATAMH EKCIICPUMEHTANIBHUX JOC/iKEHh HMiATBEPKEHO
nouinbHicTe nozasanus o METIP 3 pmumsoBolo onueowo pearcurie "Ilpemikc O" i
"TIpemixc D" 3amicre nadroBMicHHX peareHtiB actacony i [lenrakca, umm
3abezneyyerhes exonorivAa desneqnicts METIP.

BcTaHOBNEHO, 110 NokpawmenHio emysrysands MEITP cnpustots sk aoGasku TIAP
(cyandonany), Tak i yapTpa3sykoBe AiAHHA. CHil 3a3HauWTH, WO y pa3si AonaBaHHA
"ITpemikc O" CTBOPICIOTHCA MEPEAYMOBH MM 3aN00iraHHA YTBOPEHHIO Y NpHBHOIAHIH
3081 BONOHADTOBAX eMYNBCIH, AKi YCKNAAHIOIOTE IPUNIHB HadTH y CBEPAIOBHHY.

Pesyneraty  jpochimkens pospobienoi MEIMP 3 BmicToM punuHOBOi OaMBH
MATBEPAMAM, DIO TIPOMHBANbHA pifMHa 3abe3nedye 30epemxenna  biabTpamifHMX
BNACTHBOCTEH TIOPiJ-KONEKTOPIB Y IKPOKOMY Aiana3oHi 3MiHH IX MPOHHKHOCTI. 30KpemMa
JIOCNIAKEHHS BMKOHAHO A4 HM3bKOnpoHukemx (2,5 1 7,0 mMkm>-107)  Ta
sucokonpouukaux (56,8 i 1374 mxm>10?) komexropis. IMouatkopnii Koeditient
BiJIHOBNICHHA NPOHMKHOCTI HU3LKOTIPOHHKHMX KEPHIB CK/IafaB, BiNoBiaHo, 0,475 ta 0,57,
IO CBiAYMTh NpO CTBOpeHHA e(eKTHBHOrO expaHyrouoro Oap’epy Min NONEpeKEHHS
GinbTpauii Ha TOpLi KepHa, TOAI AK MicNa 3pi3y TopuA KepHa Ha 1 MM 3HaueHHH
koedillieHTiB BIZHOBNEHHA NPOHMKHOCTI THABMmMmnck Mafbke ao 1,0. Tobro,
3aCTOCYBRHHAM TpaIMUiMHMX Merolis mnepopautii MOKHa 37ificHIOBATH edeKTHBHE
NEOMOKYBAHHA 30HHU eKpaHysaHHs. [ KepHig 3 BUCOKOI TIPOHHKHICTIO CIIOCTEpIracThes
edeKT NPaKTHYHO MOBHOTO BiZIHOBIEHHA NpoHuKHOCTI (a0 1,0) 6e3 3pisy Topus kepHa
(rabs. 3), mo nO3BONAE 33 HEOOXIAHOCTI BUKOPHCTaHHA CBEPUTIOBUHHIX (iNbTpiB.

TMopisusaneni socnimxenHs nepebiry Gionectpyxuii 3paskis MEIIP 3 5 % BmicTom
HadTH | pUUMHOBOI ONMBM MOKA3aiH, IHO CHCTEMHM 3 JONABAHHAM PHUHMHOBOI ONMBY
PO3KJAAZAIOTHCA 3HAYHO Kpaule — 10 0,3 %, Toxi sk 3 HadrToro mme no 2 %.

IopiBusaneri  gociaiaxenns GITOTOKCHMHOCTI OypoBMX NpPOMHBANLHHX —PimuH
nokazany, wo MEIIP 3 pUIMHOBOIO O/IMBOIO, Ha BiIMiHY Bifi BiIOMHX, NPAKTHYHO HE
pusBiac (ITOTOKCHYHOI il HA TPOPOCTAHHA PEMNCY MOCIBHOrO, IO NiATBEpIKYE
exonoriyHy besneynicTs po3pobIeHOTo po3uHHY.
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Tabanna 3 — Pesynbrath nocnigkenns sy MEITP Ha koediuieHT BiaHOBneHHs

IIPOHHKHOCTI KEPHIB 3 Pi3HOK NPOHHKHICTIO i NOPHETICTIO
Tpoxauysax- BinHOBIEHHS NPOHHKHOCTI KepHa BiawoBIcHA TPOHHKHOCTI KepHa
HA plauHu nicns Horo 3pizy Ha 1 MM
Homep .
awanmsy | yoo | ogien, | uac, | °0™ v-107, uac, ‘:2:” v-107%,
ron, oM’ XB "°‘§’ eM/c B XB %’ cM/c B
oM oM
] 3,0 3,0 90 40 2,6-3,0 0,475 32 40 73-80 | =1,0
2 3,0 | 3,25 | 24,5 20 5,8-7,5-59 | 0,57 16 20 10-11,9 | 0,883
3 3,0 2,7 45 28,6 5-6-5,3 =],0 - - - -
4 3,0 33 15 20 7-12,5-10,8 | =1,0 - - - -

Pe3ynbTaTH BHKOHaHHWX JOCHIMKEHb HAIOTh IMIACTABH BBAXKATH, O 3aCTOCYBaHHA
puunHoBoi onmen B cxnani MEITP € edextuBHMM piweHHsaM npofsieMu y nourykax
UUIAXiB N JBKILEHHS eKOJOriyHO! Ge3nexy GypoBHX NPOMMBATBEHHX PiAHH.

Y n'stomy po3alai ONMCaHO pE3YNLTaTH JOCIiAHO-NPOMHMCHOBMX BHAPOGYBaHDL
METIP nim 4ac pO3KpHTTA NpPOAYKTHBHHX TuIacTiB y cBepmiosuHax R3 Crapo-
Cambipcrroro i 301 Cxiano-Pewernsxiscskoro ponosuuwi ta npd Oypinni apyroro
cToBOypa nij yac BianoBNeHHs cBepAIoBHHH 318 JIoAHHCLKOrO POAOBHINA.

Crapo-Cambipceke 1 Cxiuno-PeweTHskiBcbke pOIOBHIA PO3TAWIOBAHI Y PizHHX
reorpadiuHuX 30HaxX YKpaiHH, € THIIOBHMH Ta XapaKTEPH3YIOThCH aHOMANIBHO HH3LKHMH
NIaCTOBMMU THCKAMM, 38 NOPOAH-KONEKTOPH MANONIOPUCTI Ta HU3BKONPOHHKHI.

Jna posKpHTTS NpOXYKTHBHMX TmacTiB Oyno pospobiieHo i pexkoMeHIoBaHO
sukopucToByBatd MEIIP, nmo cknagy #KOi BXOZWIM Taki OCHOBHI KOMIIOHEHTH!
FTMHONIOPOIOK OEHTORITOBHE — 5 — 7 %; KMIL] — 0,5 %; KCCB — 3 — 5 %; KCI - 5 %;
CaCl, - 0,3 %; ByrneBonni — 8 ~ 15 %; INET-400 — 3 %. TectyBaHHa OPEACTABICHHX
npob, aHaii3 BAAcTHBOCTEH, 3a pe3yAbTaTaMM AKMX  po3pobisincs pexomeHpauil 3
obpobaenna MEIIP ximiunuMu peareHTamu, nNepeabaueHWMM TEXHIYHHM ITPOEKTOM,
soificaiosant B HITN TIAT "YkpHadra". 3asHaueni ceepanoBunu npobypeni Ges
YCKNaIHEHE [0 TPOEKTHOI rAMOMBEHM, KoedillieHT BIAHOBNEHHA TPOHUKHOCTI NOpin-
KOJIEKTOPIB 3HaxoAMBea y Mexax Bia 0,85 50 0,9.

Binnosnenna ceepanosuuu 318 JlonwHCRKOTO pONOBHINA Wsxom  Gypinusa
Gokosoro cronbypa NPOBEACHO 3 BUKOPHCTAHHAM noagiliHoiAriGoranoi MEIIP Takoro
KOMIIOHEHTHOTO ckiaay: raumHonopowok INIBMB, Na,CO;, KMLl, KCCB-MT, PB-CM,
NaOH, cynstonon, caeeHon, »upuHokc, yrneeoani, KCl, TIpemixc-O, Tlpemike D.
Obpaxnenns METIP no rycrham 1260 Kr/M’ NpoBeNieHO A0naBaHHAM Kpeiimn. Bypinxs
CBEPIVIOBHHH 3 €KCTUTyaTauiinol xononn niamerpom 146 mMm B iHtepBani 2410 — 2670 m
npoeeacHo Oe3 ycknanHeHs. JlocnigxeHHs BiZHOBIEHHA NPOHMKHOCTI KepHA michs
NpOKauyBaHHA TPOMMBANIEHOI PiAHHK, BiRiOpanoi mpu riubuni ceepanoBuHu 2542 M,
nokasany, 1o Ha Topui Kepra chopMyBaach eacTHIHA SKPAHYIOYa KipKa TOBIMHOW A0
1 mm. TTicna 3pizy Topus kepua va | mm i BuTpumyBanns 3paska 8 10 % pozuuni HCI
BIPOAORXK 16 rof NPOHUKHICTE KepHa BigHOBMMAca Maitbxe 1o 1,0.
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BHCHOBKH

Jlucepraiiia € 3aKiHYEHOI HayKOBO-LOCAINHOI poCoTolo, y aKid Ay skicHoro
AEepBUHHOIO  PO3KPUTTA TPOZYKTUBHMX TMJACTIB, CKJIAJACHMX  MAaJIOIIPOHHKHUMHA
KOJICKTOpaMHd 3 HM3BKMMH  TUCKaMM, OOIDYHTOBaHO  KOMINOHEHTHHMA  CKJaj,
BHCOKOiHMNOOBaHUX MANOTIIMHHUCTHX NPOMHBAIBHWX PiIUH i3 BMICTOM BYTJICBOJHEBOT
($ha3H pOCHIMHHOTO TOXOMKEHHS, WIO CTROPIOE eKONOTiYHO Oe3nedni yMOBH AnA
CHOPYIVKEHHS CBEPAIOBHH Ha PpOMOBHUILAX, pO3TAlliOBAHHX Y PeKpealifiHuX 30Hax
Bopucnaseskoro HITP. OcHoBHI pe3yibTaTh 3BOASTHCA O HACTYIHOTO.

1. TIpoaHanizoBaHo ripHHYO-TEONOTiYHI yMOBH OypiHHS, [EPBMHHOTO DPO3KPHTTA
mnacTiB Ta AOCBiA 3aCTOCYBaHHA OypOBMX [POMHBANLHMX PIAMH Ha POAOBHINAX
Bopucnaecekoro HITP, juis SKHX XapakrepHa CknagHa reojoridHa OyAoBa, JiTOAOriYHa
HEONHOPIAHICTS PO3pi3y, MPUCYTHICTL PI3HOHANIPHUX TIOKAANIB, AHOMANBHO HU3BKHX
MIaCTOBMX THCKIB Ta NOKNANiB, CKA3ACHMX MANONPOHAKHUMH, HH3bKOTIOPHCTUMHA
NOpoAaMH. YTOYHEHO BHMOTH A0 NPOMHBRILHMX PiAMH U1 PO3KPHTTS NPOLYKTUBHMX
TUIACTiB, SIKi TEPUTOPIAILHO PO3TAIIOBAHI B PpEKpealliiiHHX 30HAX.

2.3a pesynbraTaMH NPOBEAEHHX NOCHKEHh YTOMHEHO MeXaHi3M chijbHol Aii
HEOpraHiuHUX Ta OpraHiuHuX iHriGiTopie 3a pi3HUX TepMOGapHUHHX YMOB, BHABJIEHO
eheKT iX CHHepriaMy, WO CTBOPIOE NEPEAYMOBH AN oAepKaHHA GYpOBUX MPOMHMBAIBHHX
PiAMH 3 NIABHILCHHUMH iHri0YI04HMH BIACTUBOCTAMHU.

3. 3acTOCYBaHHAM MaTEeMaTHYHOTO IUTAHYBAHHA EKCMEPHMEHTIB 3 BHKOPHCTaHHAM
KOMIO3MLIi XiMiUHMX peareHTiR pospobnedo $a3oBy peuentypy ManoOrIMHHCTO!
€MYJIBCIHHOT MPOMUBANLHOL piRHHH.

4. Bnepumwe po3podneHO PpeuenTypy MaiOTJMHMCTOI MPOMMBANLHOT piWHR, B
KOMIOHEHTHOMY CKiagi KOl K BYFNEBOAHEBY a3y BUKOPUCTAHO PHUMHOBY OJIHBY, IHO €
NepeiyMoBoOtO 11 eKoJoriyHo Oe3neyHoro 3acTocyBaHHs B PeKpeallifHHX 30HAX
Bopucnaecekoro HTIP. [Mokazano, wo perymosanfs $insTpanifinix, iHribyiounx Tta
CTPYKTYPHO-PEONOTIYHUX  BJACTHBOCTEH PIiNMHE  MOXHA  3MIACHIOBATH  LIASXOM
3aCTOCYBAHHS BiJOMMX METOAIB, MaTepiajliB Ta peareHTiB.

5.Bnepme po3pobneHo Ta BNPOBAJUKEHO Nl 4ac OypiHHA CBEPANOBHHH, AK
ansTepHaTHRa 3apyOiKHUM AHAJIOraM, PEAreHTH POCIMHHOIO MOXOMKEeHHs — iHribiTop-
opranokonoia "Ilpemikc O" Ta niHorachuk "Ipemike D".

6. 3a pesynbratamu AOCHIAHO-IPOMUCIOBHX BunpoOyBaus pospobnenoi MEFIP min
qac cnopymxenns csepiiosnn 83 Crapo-CamGipebkoro i 301 Cxinno-PemeTnsikiBcbkoro
POAOBMLL Ta BigHOBNeHHI cepAnoBubM 318 JlonuHchbkoro poNOBMILA IiATBEPIKEHO
BUCOKA ©(EKTUBHICTH ii NMPOMMCIOBOrO BMKOPHCTaHHA NIl YaC TEPBWHHOTO POIKPHTTA
NPONYKTHRHHX JUIACTIS,
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AHOTALLIA

Koukynny €.51. Po3pobieHHs ManoOrAHHHCTOT eMYNBCifiHOI NPOMHBANLHOI pioMHK
AN PO3KPMTTA DPOAYKTHBHHX IUacTiB (Ha mnpMKiani pomoeuuy BopHenascsKoro
RadTONPOMHCIOBOTO paioHy). — Ha npaeax pykomucy.

JucepTanis Ha 3100yTTA HayKOBOTO CTYHEHS KAHAMWAATAa TEXHIYHWX HayK 3a
cnenjaneHicTio 05.15.10 — Bypinns ceepanoBus. — IraHo-DpaHKIBCHKHI HALOHATLHUIH
TexniuHuii yHiBepcurer Hadytu i rady, IsaHo-®pankisenk, 2016.

Juceprauifina poGora npucBSNEHa pO3POONCHHIO MAaNOMIHHHCTOI eMynbeiHHOT
MPOMHBATIGHO] PilMHK IS PO3KPUTTS NMPOAYKTHUBHUX IJIACTIB 3 HU3BKMMH MIACTOBUMH
TUCKaMH, CKJIaJIeHHX HM3bKONIPOHHKHUMH KONEKTOPAMM 3 BMICTOM TJIHHUCTHX NOpIN, Ta
OypinHg CBepANOBHH, PO3TALIOBaHHX B PEKpealiHHMX 30HaX.

Po3pobneno KOMNOHeHTHHH CKIal i PEUENTYpYy MAJIOTJIMHMCTOI eMynbcifiHol
NPOMUBANILHOT PifAMHW 31 CHIIBHUM BUKOPHCTAHHAM HEOPraHiuyHMX | oprasivyHux
iribiTopie, o 3abe3neynno BHCOKY CTYMiHb IHriOyBaHHA.

Brepine oO6rpyHTOBaHO e(eKTHBHICTL 1 eKOMOTiuHy Oe3leKky MalormuHHCTO!
eMYNbCIliHOT NMPOMMBAIBHOI PilMHM 3 BHKOPHCTaHHAM B AKOCTI BYINEBOAHeROi dazu
PHMUMHOBOI OJIMBM 3amicTh Hagrry. JlOCHiDKEHHAMM NIATBEPIDKEHO BHCOKY SKICTh
NPOMUBANBHO! PiAHHH 3 BMICTOM PHIHHOBOI OJMBH Ta ekonoriuny OGesneky ii
3aCTOCYBaHHs Ha PONOBWILAX, PO3TAIIOBAHHX B PEKpeatiifHuX 30Hax.

Po3po0neHo MeTOAMKY NPHIOTYBAHHA 1 32CTOCYBaHHH MAalOTJIHHUCTOI emyfbcifiHol
npoMHBaNbHO! PiAKHHM, IPOBEAEHO NOCIIIHO-MPOMMCIOBI BHIIPOOYBAaHHA edeKkTHBHOCTI
BUKOPUCTAHHA [FIPOMUBILHOI PinMHW mpu  OypidHI  CBCPANOBMH HA  POHOBMINAX
HNpukapnarrs i JJHinpoBo-JoHelbxol 3anagrHH.

. Knwuogi eroBa: nopoan-KosieKTOpH, NPOMHBaNbHA piAWHA, BYrJeBoAHeBa dasa,
eKosioriuna Geanexa.

AHHOTAHNUA

Koukynuu E.f. Pazpaborka ManoriMHKCTON 3MYJIbCHOHHOW NPOMBIBOMHOM
KHAKOCTH AJi% BCKPHITHA NPOIYKTHBHBIX TNacTOB (Ha TIPUMEPE MECTOPOKACHUH
Bopucnasckoro Hedrenpomsicnororo pattona). — Ha npagax pykonuchu.

Luccepraiis Ha COMCKaHHE YHMEHOH CTeNeHM KaHOHMAATA TEXHHYECKHX HayK Mo
cneunanshoctd 05.15.10 — Bypenue ckBaxun. — HBaHo-DpaHKOBCKHMA HalMOHATBHBIH
TeXHH4YeckHii yauBepcurer HedT U rasa, Herano-®pankosck, 2016.

Juccepraunonnas pabora mocssilicHa pa3paboTke MalOTNMHMCTOH IMYALCHOHHON
TIPOMBIBOYHOM HHIKOCTH JUIS BCKPHITHS NPOXYKTHBHBIX MIACTOB ¢ HU3KHMHU MJIACTOBBIMH
AABICHHUAMHY, CIIOXKEHHBIX HHM3KONPOHHLIAEMBIMHA KO/UICKTOpaMH ¢ COACpXaHUEM
IIMHHCTBIX TIOPOA, a Takke Wi OypeHHA CKBaXHH, PACMONIOKEHHBIX B PEKPEealHOHHBIX
30Hax.
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Ha ocHoBaHMM aHalM3a TOPHO-TEOJOTHYECKMX  YCIIOBMiA MECTOPOXIEHHHA
bopucnasckoro HegrenpoMbliuieHHoro paiiona (BHIIP) paspaGoransl TpeSoBanus K
6ypoBsIM NPOMBIBOYHBIM KHAKOCTAM, NPEIHAZHAYSHHBIM LIS BCKPHITHA NPOLYKTHBHBIX
nnactoB. [ToxasaHo, 4To AId BCKPBITHS NPOLYKTHBHBIX TUIACTOB JOJLKHBI MCTIONB30BATHCH
XHIKOCTH, OTBEYAIOLIHE TAKHM TPEGOBAHUAM:

= TMJOTHOCTL NPOMBIBOYHOHN XHAKOCTH AOMKHA ObiTh TaKOM, YTOGEI BETHUHHA
FHAPOCTATHYECKOro NaBieHHA cToNGa xkuaxkocT 6blia 6nM3Ka K IUIaCTOBOMY;

— npenotspaluenne o6pazoBaAs BOAHOH M DMYJILCHOHHOH GloKaanl B mopax
KOIEKTOPa;

— OrpaHHYCHHEC NPOTOBKUTENBHOCTH KOHTAKTA IPOMBIBOYHOW >KHAKOCTH C
TUIACTOM;

~ ofecrieyenue BBINONHEHMs TpeGopanuii  3koaorMyeckoli  BezonacHoCTH,
MCNO/Mb3Ys B KOMIOHEHTHOM COCTABE  YITIEROAOPOJABI  PACTHTENLHOTO
NPOHCXOKACHNA,

OGocHoBaHO, uYTO I JOCTHXKEHHS KAUECTBEHHOTO RCKPBITHS MPOAYKTHBHBIX
npacros B ycnopuax  bBopucmasckoro  HITP  uenecoobpasHo — HCONBIoBaTh
MHTHOHPOBaHHBIE  MATOTIMHMCTBIE  SMYJbLCHOHHBIE TNPOMBIBOMHBIE HAKOCTH ¢
OBHOBpEMEHHOH n06aBKOl HEOPraHMueckMX W OpPraHM4ecKHX HHTHOMTOpOB. Bhicokoe
KAUeCTBO TAKMX IXKHIAKOCTEH TMOATBEPX/AEHO DE3YJIbTATAMH OKCHEPHMEHTANBHAIX M
NPOMBIC/IOBBIX HCCNEAOBAHHII.

YuuTeisas, Yro 4acTh MecTopoxaeHuit Bopucnasckoro HIIP pacrnonomens! B
KONOTHUECKHX 30HaX, A€ HCAOJB30BAHME NPOMLIBOUHBIX KHAKOCTEH C conepikaHneM
YTIEBOROPONOB Ha He(TIHOH OCHOBE 3ampeileHO, peuieHa 3agaya 1o paspabortke
3KOJIOFHYECKH B5e30NacHbIX KHAKOCTEH.

HMccnenosaHuaMu  yCTAHOBIEHO, UTO  3OMEKTHBHBIM  3aMeHMTENeM HedTH B
SMYJBLCHOHHBIX  KWIAKOCTAX ABIACTCA  KacTOPOBOE Macno, a BMecto acdacona
PEKOMEHJOBAHO MCTIONB30BaTL  pa3paboTaHHslii  opranokosmona  "Tlpemuke O" w
nexoracurens "TIpemuke D"

HcnbiTanns  BimAHMA  pa3paboTaHHON MPOMBIBOMHON S>KHMIKOCTH HAa H3MEHEHHE
NPOHHUAEMOCTH KEPHA TNOKA3IM, 4YTO BEIHYHHA KOXP(UIMEHTOR BOCCTAHOBNEHUA
NPOHMLIAEMOCTH KepHa konebnerca B npenenax 0,85 — 0,93, a B OTHeNbHBIX Cllydasx
nouTH 110 1,0.

HccnenobaHus 3KoNOruueckoii  Ge30nacHOCTH  MaNOTIMHHCTON  SMYJILCHOHHOMN
OPOMBIBOMHOM  JKMIAKOCTM € KAaCTOPOBEIM MAac/iOM IIOKa3aa, YTO MpOLUECC HX
Ouozerpanaliy MPOHCXOMMT dddexTHBHEE, YeM ¢ coaepxkanuem Hedn. TpombisouHas
KHIAKOCTE € COJEPKAHHEM KaCTOPOBOTO Macia NPAKTHYECKM He NposBasia
(PHTOTOKCHYECKOTO BO3EHCTEUA Ha TECT-00bEKT.

TIpoMBIBOYHAS OKMAKOCTh €  CONCPKAHMEM  YIJICBOOPONOB  PacTHTENLHOIO
NPOHCXOXIEHHS 3KONOTHHEeCKH 0e30iacHa ¥ PEKOMEHAOBAHA K HCNOML3OBAHUIO MPH
6ypeHHH CKBAXHH, PAcTIONOKEHHBIX B PEKPEAUMOHHBIX 30HaX.

OnbiTHO  MPOMBILLIEHHBIE  HCMBITAHMS  pa3pabOTAHHBEIX  MANONIMHHCTHIX
TPOMBIBOYHBIX AKHAKOCTEH NOATBEPAUNH >PPEKTHEHOCTE MX NPHMEHEHHA NPH BCKPHITHH
NPOAYKTHBHEIX BACTOB B CJIOKHBIX FOPHO-TEONOTHUECKUX YCIIOBHAX.

Knouennie ClIOBA. NOPOIbLI-KOJUICKTOPbI, NPOMbIBOYHAA JKHAKOCTD,
YrieBoaopoHas aza, SkoNorudecKan Ge301acHOCTD.



18
ABSTRACT

Kotskulych E.Y. Development of thin clay emulsive drilling fluid for drilling in
productive formations (on the model of oilfields of Bryslav region). — The Manuscript.

Thesis of the Candidate’s Technical Sciences degree in engineering according to
speciality 05.15.10 — Well drilling. — Ivano-Frankivsk National Technical University of
Oil and Gas, Ivanc-Frankivsk, 2016.

The thesis is devoted to the development of thin clay emulsive drlling fluid for
drilling in productive formations that have low formation pressure and consist of low-
permeability collectors with clay rocks. The thesis is also dedicated to the well drilling
into recreation area.

It has been developed complex approach to the recipe of thin clay emulsive drilling
fluid with usage of both non-organic and organic inhibitors. This recipe provided high
level of inhibiting.

Effectiveness and ecological safety of thin clay emulsive drilling fluid with addition
of castor oil instead of conventional oil as hydrocarbon phase has been proved for the first
time ever.

Methods of preparing and application of thin clay emulsive drilling fluid have been
developed. It were conducted experimental and industrial tests of effectiveness of drilling
fluid during well drilling at Pre-Carpathian and Dniprovo-Donetsk oilfields.

Keywords: container rock, drilling fluid, hydrocarbon phase, ecological safe.
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