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Ilooatomecs pe3ynomamu meopemuyHux ma J1aOOPAMOpHUX O0CHi-
02iCEHb CMOCOBHO MOINCTUBOCTI SUKOPUCTNAHHS HEBY21e600He8UX 2a316 O/
inmencughixayii npoyecy oecopoyii memany 3 no8epxHi nopoou nio 4ac pos-
POOKU po008UWY NPUPOOHUX 24318 3 HU3LKONPOHUKHUMU KOJLEKmopamu. 3a
pe3yibmamamu  CmamucmuyHo20 00poONeHHs pe3yIbmamié Npo8eoeHUx
eKCNePUMEHMANbHUX OO0CTIONCEHb OMPUMAHO MAMEMAMUYHY MOOelb, AKA
NOEOHYE KLNbKICMb adcopbdosanozo 2aszy, muck, memnepamypy ma npoHUK-
Hicmb Konekmopa. Excnepumenmanvrum winaxom 6u3HaueHo 8iOHOCHY ao-
COpOYIHY 30aMHICMb YWIIbHEHUX NICKOBUKIB 011 MEMAHy, azomy ma O0ioK-
cudy eyeneyro. OOIPYHMOBAHO HANPSAMKU NOOANLUUX OOCTIONCEHb ma 3P00-
JIeHO 8I0N0BIOHI BUCHOBKMU.

Knrwouoei cnosa: oecopbyis, meman, azom, 0ioKCUO 8yenieyio, yujiibHe-
HI NICKOBUKU.

Beryn

PonoBuma npupoanux rasiB YkpaiHM NpeACTaBi€HI, B OCHOBHOMY,
IUTACTaMH BUCOKOI 1 CepefHbOl MPOHUKHOCTI. BijblmicTh 3 HUX yBidILIa B
CTaJII0 CHagHOTO BUAOOYTKY raszy. Y JaHiid CHUTyalil MOXKJIMBUAM HAIpsMOM
crabimizamii 1 301IBIIEHHS BIACHOTO BUIOOYTKY razy B YKpaiHi € OCBOEHHS
HETPaIUIIHHUX POAOBHUIL MPUPOJAHUX Tra3iB 3 HU3bKONPOHUKHHUMU IJIacTa-
Mu. BoHM BKJIIO4aOTh ra3 yHIUIbHEHUX MOPiJ, CIaHIIEBUN ra3 i METaH BYTi-
JBHUX TUTACTIB. I3 301MbIIEHHSAM ITMOMH OypiHHS CBEPUIOBHH TaKOX 3pOC-
TaTUME€ KUIBKICTh POJOBHUII 3 HU3BKONPOHUKHUMH KOJIEKTOpamH. Bimomi
TEXHOJIOT1] BUAOOYBaHHS Ta3y 3 HU3bKOINPOHUKHUX IUIACTIB XapaKTepU3y-
I0TBCS TIOPIBHSIHO HEBHCOKMMHU TOYATKOBUMU Je0ITaMU CBEPJJIOBHH, SIKi
IIBUJIKO 3HMDKYIOTBHCS B TIPOIIECT pO3POOKH POJIOBUIIN, 1 HU3bKUMHU KIHIIEBH-
MU KoeQillieHTaMu ra3oBuiIy4YeHHsA. ToMmy po3poOieHHs Oiibi eheKTUBHUX
TEXHOJIOT1M BHJIOOYBaHHS Tra3y 3 HHU3bKONPOHUKHHX TOPIJI-KOJIEKTOPIB €
HA/I3BUYANHO aKTyalbHUM 3aBIAHHSAM. YBEIEHHS B PO3pOOKY HETpaauiliii-
HUX POJOBHIL MPUPOJAHUX ra3iB J03BOJIUTH MIABUIIUTH BIACHUN BUI00YTOK
ra3y B YKpaiHi.
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Orasp JiTepaTypHHX JuKepes

Po3poOka HeTpaauIiiiHUX POAOBUIL IPUPOAHUX Ta3iB Bce Lie nepedy-
Ba€ Ha cTajli craHOBJIEHHS. ToMy Ha JJaHOMY eTanl Ha/3BHYaliHO aKTyajlb-
HUMH 3aJIUIIAIOTHCS MUTaHHSA BJOCKOHAJICHHS TEXHOJIOTIT MiBUILIEHHS CTY-
IIEeHs1 BUJIyUYEHHS a3y B)K€ Ha MMOYATKOBIN cTajil po3poOKU. SIK BCTaHOBIIEHO
3a pe3yJbTaTaMH JOCTiIHO-IPOMHUCIOBUX POOIT Ta HAOyTHUM MPOMHUCIOBUM
JIOCBIZIOM, YaCTHHA Ta3y HETPAAMIIIIHUX POJIOBUII MiepedyBae B ajcopboBa-
Homy craHi [1, 2, 3]. Tomy mocnimkeHHs, OB’ s3aHl 3 BUBYCHHSIM aJIcOpO-
L1HHO-1eCOPOLIMHUX MPOLECIB Y HU3bKONOPUCTUX HU3BKOMPOHUKHUX PO-
JIOBUIIAX MPUPOJHUX Ta3iB, MOXKYTh CTaTHU KJIFOYOBUMH JUIi 3a0e3MedYeHHs
BHUCOKHX KOE(]IIIEHTIB BYIJIEBOJHEBIIIYYEHHS Ta IOTOYHUX B1A0OPIB rasy.

OpHuM 13 METOJIB MiABUIIEHHS KOoedillieHTa Ta30BHIIy4YEHHS 31 CllaH-
LIEBUX, BYTUIbHUX Ta YUIUIbHEHUX HU3bKOIPOHUKHUX IUIACTIB € 1HTEHCU]I-
Kallisl mpoiiecy AecopOIiii MpUpoIHOTOo razy. Y CBITOBiM MPaKTHII BiAOMITaKi
MeToau iHTeHcudikarii qecopOii [4]:

1) 3HMKEHHS THCKY;

2) BUTICHEHHSI aJICOPOOBAHOTO a3y 1HEPTHUM I'a30M;

3) TepmanibHa gecopoiis;

4)3aminryBajibHa 1ecOpOIis.

OpHUM 3 METO/IB BUIYYEHHs aIcOPOOBAHOIO Ta3y € 3HWKEHHs Iulac-
TOBOTO THUCKY. Lleii MeTo € mpocTuM 1 Mano3aTpatHuM. Buxoasan 3 xapak-
Tepy 130TepMHU aACOPOLIi sl BUITyYSHHS aJIcCOPOOBAHOrO razy OJHOTIO JIUIIIE
3HWKCHHS TIACTOBOTO THCKY HE JOCTAaTHBO. 30KpeMa, MPH 3HWKEHHI TUCKY
y 8-10 pa3iB MOpIBHSAHO 3 MOYAaTKOBHUM IUIACTOBUM THCKOM JAECOPOYETHCA
Tk 0sn3bK0 30-40% rasy BiJ BCHOTO 00’ €My IMOYaTKOBO aCcOpPOOBAHOTO
rasy. A mpu 3Ha4HOMY 3HMXKEHI IJIACTOBOIO THUCKY IMOJAJIbIIa po3podKa po-
JIOBUIIIA CTA€ €KOHOMIYHO HEpEeHTaOeIbHOI0 Yepe3 HU3bKI JeOiTH CBEpIJIO-
BUH. B paHiii cutyarii HEOOXiZIHO 3aCTOCOBYBAaTH METOJW IHTCHCH(]IKaIii
necopOiii razy 6e3 3HKEHHS TIaCTOBOTO THCKY.

MexaHi3M BUTICHEHHS aJICOPOOBAHOTO ra3y IHEPTHUM T'a30M TIOJIATAE Y
3HWKEHHI MapLiaTbHOTO TUCKY aIcOPOOBAHOIO KOMIOHEHTY IIJISIXOM HarHi-
TaHHS Y IUIACT IHEPTHOTO ra3y 3 MEHIIOK aJCcopOIiiHOI0 3aaTHICTIO. [lanuii
METOJ] JOUUTBHO BUKOPHUCTOBYBATH, KOJHM CHJIa 3B’SI3Ky MK aacopOaTroMm i
a7ICOPOTUBOM € MOPIBHSIHO MaJioto [4].

TepmanbHa gecopOIlis MOJIATaE Yy MiBUIICHH] TeMIIepaTypH aJcopOeH-
Ty, 110 3yMOBIIIO€ 3HMKEHHS Horo aacopOuiiHoi 31aTHocTi. Bukopucranus
JTAHOTO METOJy B IUIACTOBHUX YMOBAaxX BHMAarae reHepyBaHHS Yy IUIACTi BHCO-
Kux Temieparyp [4].

[Tpu 3amintyBanbHii gecopOuii aacopOOBaHMit Ta3 3aMIIIYETHCS Ta30M
3 BUIIOIO aJICOPOIIIIHOO 3JaTHICTIO.

bepyun 1o yBaru oco01MBOCTI po3pOOKH POJOBHIL MPUPOTHUX Tra3iB 3
HU3bKOIIOPUCTUMH HU3bKOIIPOHUKHUMH KOJIEKTOpaMH, HalHOUIbII OOIpyHTO-
BaHUMH € JOCIII/DKEHHS II0A0 BUTICHEHHSI METaHy 1HEPTHUM ra3oM Ta 3aMi-
I1yBabHOT 1ecopOrii.
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VY pobotax [1, 2, 5] mocnipKy€eMO NUTaHHS BUKOPUCTAHHS HEBYIJIEBO-
JTHEBUX Ta3iB Il iHTeHCUiKallii gecopOIii MpUPOIHOro ra3y 3 METO0 Mif-
BUIIEHHS KOe(ILIEHTY Tra3oBUiIy4YeHHS. JIOCHIIHMKM BKa3aJId MOXJIMBI
LUISAXU MiIBUIIEHHS Ta30BUIIYUYEHHS 3 POJIOBHIL BYTUJIbHOIO METaHy Ta cia-
HIEBOTO Ta3y — HarHiTaHHsS IIOKCUIY BYIJIELIO, a30Ty Ta IXHIX CyMillIeH.
[Ipote, B ixpoboTax He ITOCHIAKEHO BIUIMB Yacy Ta THCKY 3allOMIIOBYBaHHS
3aMilyBaJIbHOIO areHTy Ha KOe(ili€HT ra3oBWIy4YeHHA. TakoXX He MOBHIC-
TIO JOCJIIJDKEHHO 1HTeHCU(DIKaLiI0 JecopOLii MeTaHy 3 pOJOBHUII IPUPOTHUX
ra3iB 3 YUIUIbHEHMMH KOJIEKTOpaMH, 30Kpema IickoBUKamH. IIpoBeneHHs
TaKuX JOCII/DKeHb Ta ajanTallisi BiIOMHUX TEXHOJIOTiH J0 YMOB POJOBHIL
VYkpaiHu € 0JJHUM 13 HallaKTyaJIbHIIINX MUTaHb HAIIOi Ha()TOra30Boi IPOMHU-
CJIOBOCTI.

OcHoBHMI MaTepiaJ J0C/IiIKeHHA

Jl1st KiTbKiCHOT OIIHKU a/ICOPOIIiHO-EeCOPOLIHUX MPOLIECIiB IPU PO-
3po0Ii POJOBUI MPUPOJHHMX Ta3iB 3 HU3BKOIMPOHUKHUMHU KOJEKTOpaMHU
IIpOBeECHO Ja0OpaTOpHI JOCHIUKEHHSI Ha HAaCUIHIA MoJelni IacTta (pak-
mifinnM cxkmagom: 0,127 mm, 0,2 mm, 0,5 MM, 1 MM, 2 MM 1 3 MM, JIOBXKHHOIO
450 mm Ta niamerpoM 40 mm. IIpoHUKHICTP HACHUITHOT MOJENi CTaHOBUIA
9,1 M1, mopucticte — 27,99 %. I[lpuHnunoBa cxema Ta 3arajJbHU BUTJIIST
1a00paTOpHOT YCTAaHOBKHU 300pakeHO Ha puc. 1.

1 — Mozens; 2 — ra3oBi OaNOHM [T METaHy Ta a30Ty (MIOKCHAY BYTJIEHIO);
3 — nomaTKoOBa EMHICTh; 4 — MAaHOMETPH; 5 — MaHidoIban; 6 — BXiTHA 3aCyBKa;
7 — BUXiZHA 3aCyBKa; 8 — BaKyyMHHI Hacoc; 9 — razoBuil niuminsHUK; 10 — Tepmo-
crat; 11 — naBau Temneparypu; 12 — naBay KOHIIEHTpalii MeTany; 13 — BonpT™MeTep
Puc. 1. [lpuHiunoBa cxema Ta 3arajibHHI BHUTJIAL JIAOOpATOPHOI yCTa-
HOBKH JIJISl TOCITI/KCHHS aJCOPOIIHO-1eCOPOIIIHIX MPOIIECIB Y MOPUCTUX
CepenoBUILIIAX

s 3a0e3medeHHsT JTOCTOBIPHOCTI PE3yJIbTATIB E€KCIEPUMEHTATBHUX
JOCIIJIKeHb HEOOXiJTHO 3a0e3MeYnTH BUKOHAHHS YMOB MOIIOHOCTI OCHOB-
HUX XapaKTEPUCTHK JOCIIHKYBAaHUX MPOLIECiB. AHAII3 pe3ybTaTiB BIIOMHUX
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JIOCITIDKEHB aJICOPOIITHO-eCOpOIIIMHUX MPOIIECIB TTOKA3YE, M0 BU3HAYAIb-
HUMU MapaMeTpaMu € PO3Mipu MOAEI, il MOPUCTICTh Ta MPOHUKHICTD, a Ta-
KOX TepMOoOapuyHi YMOBH. 3 OISy HA 1€, OCHOBHUMH KPUTEPISIMU MO10-
HOCTI, 5Kl IOBUHHI 3a0€3Me4yBaTUCh 3 METOI0 OTPUMAaHHS JOCTOBIPHUX pe-
3yJbTaTiB, €
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1€ 7, — CHIBBLAHOIIEHHS MK TiAPOJUHAMIYHUMHU 1 KallJIIPHUMHU CHJIaMHU,
SIK1 IIFOTh Y TIOB3/IOBKHBOMY HAITPSIMi;
7T, — CHIBBIJHOIIEHHS MK I'paJl€HTaMM TIAPOJMHAMIYHUX Ta Kalllasap-

HHUX CHUI;
7T, — CHIBBIJHOIIEHHS MK KallUIAPHUMH 1 TpaBITallliHUMH CUJIaMU;

7;; — CHIBBIIHOIIEHHS MK KalJIIPHUMU CHJIAMHU, SIK1 J1I0Th Y Momepey-

HOMY HampsiMmi, 1 TIAPOJAMHAMIYHUMH CHJIAMH, SIKI JIFOTh Y TOB3J0BKHBOMY
HanpsMi;

7T, — CIIBBIJHOUICHHS JIIHIHHUX PO3MIPiB MOJEJi OPUCTOrO CEPEeIOBU-
ma;

71, — KOe(ILI€HT BIIKPUTOI HOPUCTOCTI.

k, m, h — BIINOBIAHO KOE(IIEHTH aOCOIIOTHOI MPOHUKHOCTI, BIAKpHU-
TOI MOPUCTOCTI 1 TOBIIMHA MOJIENII BUCOKOTIPOHUKHOTO (HU3bKOIIPOHUKHOTO)
miacTa;

O — TIOBEPXHEBUH HATAT Ha MEXi PO3/LTY ,,BO1a-ra3”’;

L, h — niHiiiHi po3Mipu MOJENI TIacTa: JAOBXKUHA 1 TOBIIMHA BiJIMOBiA-
HO;

P,, P, — BIANOBIJHO MOYATKOBUM 1 KIHIIEBHH IIACTOBI TUCKU B MOJEII
T1acTa,

AP — nepenaj T1IpoJUHAMIYHOTO THCKY I10 JTOBXHHI MOJIEIIi;

grad P — TpaslieHT TiIpOJMHAMIYHOTO TUCKY .

30epexeHHs BIIMOBIIHUX MMapaMeTpiB J03BOJIMIO OTPUMATH JOCTOBIp-
HI pe3yJbTaTH B XOM1 JOCTIIHKEHb. 30KpeMa, 1€ CTaJI0 MOXKJIMBHUM 3aBJISIKU
BUKOPUCTAHHIO MPUPOJHOIO razy sk poOo4yoro rasy. 3rifHO 3 HaclopTOM
sIKOCT1 pupoiHoro ra3y Ha BianosinHicTs JCTY I'OCT 27577:2005 BmicT
MeTtany — 97%, rekcany + Bui — 0,004%, HEBYTJI€BOJHEBUX KOMIIOHEHT-
TiB — 6mm3bko 0,8%. BigHocHa ryctuna razy — 0,574, temmnepaTypa TOUYKH
pocu — minyc 35,5°C. Ha puc. 2 HaBeZleHO 130TepMuU aacopOLii MeTaHy s
PI3HUX 3HAa4YeHb TEMIIEpATYpH Ta MPOHUKHOCTI Mozeil. JleTaapHIMi onuc
pe3yNbTaTiB JaHUX AOCHTIIKEHb HABEACHO B [6].
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1, 2 — i3oTepmu aacopOLii st Moeli NpoHUKHICTIO 9,7M/] 3a Temnepatypu 40°C
ta 60°C BiamoBigHO; 3, 4 — i30TepMH aacopOITil AT MOAEII TPOHUKHICTIO 29M/] 3a
temnepatypu 40°C ta 60°C BignosigHo; 5, 6 — i30Tepma aacopOuii 1y Moeni
nponukHicTio 93 M/] 3a Temneparypu 40°C ta 60°C BiamoBixHO

Puc. 2. I'padiuni 3a1€KHOCTI KITBKOCTI aIcCOPOOBAHOTO Ta3y BiJl TUCKY
(i3oTepma ancopOuii) A Mojeneil 3 pi3HOI MPOHUKHICTIO 33 PI3HUX 3HA-
YeHb TEMIIEpaTypHu

JUis IpakTUYHOTO BUKOPUCTAHHS OJIEPKAHMX PE3yJbTaTiB MPOBEJIECHO
TEOPETUYHI JOCIIIKEHHS 3 METOI OTPUMAaHHS MaTeMaTUYHOI MOJENl, sKa
06U 1oB’s3yBana Mk COOOI0 MPOHUKHICTh, TEMIEPATypy, TUCK Ta KUIbKICTh
azcopOOBaHOTO Tazy.

Jlis moOy1oBH Takoi MOJieNl BUKOPUCTAHO MAKET CTaTUCTUYHOTO aHai-
3y mannx GeneXproTools 5.0.3883 [7]. Cepen unHHUKIB, SIK1 BIUTMBAIOTHh Ha
KUIBKICTh aJICOPOOBAHOIO y X0 €KCIIEPUMEHTY ra3y, BUOpaHO: THUCK, TEM-
nepaTypy Ta IPOHHUKHICTh Mojeni. OTpUMaHO MaTeMaTHYHY MOJIENb 3B’ SA3KY
KUTBKOCTI a7IcOPOOBAHOr0 ra3y 3aJIe)KHO BiJ NPOHUKHOCTI KOJIEKTOpa Ta
TEPMOOAPUYHHUX YMOB:

y _20,23-(9,7+P)+(1—P)2+e’1‘34(’ L, 2-(P-3,2)
aoc Tr
k-(t-17,1) 2 e (0,696—k)-(k+5’373+1j
SREN()

ne V0. — KUIBKICTB afIcOpOOBAHOTO Ta3y, M /T;
P — ninmactoBuii tuck, Mlla;
{ — macToBa Temneparypa, °C;
k — mpoHMKHICTH KoJlekTopa, M/1.
3a OTPHUMaHOIO 3aJIEKHICTIO MOKJIMBO ONEPATUBHO MiIpaxyBaTH Kilb-
KicTh aJcOpOOBAHOTO ra3y B POAOBHUILI 0€3 IMPOBEIEHHS EKCIEPUMEHTAb-
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HUX JOCIIJDKEHb Yy miama3oHi 3minu tucky 0,1-15 MIla, 3a Temmnepatypu —
20-60°C Ta npoHUKHOCTI KoJekTopa — 9,7-93 m/l.

AJIeKBaTHICTh MOJIEII MepeBipeHo 3a kputepiem dimepa, CyTh SKOTo
MOJISAITA€ MOPIBHAHHI MOMWIKU BIIXUJIEHHS MOJENI BiJl €KCIEPUMEHTAIBHUX
JTaHUX 3 OXUOKOI0 eKcriepuMeHTy. B Tabin. 1 HaBeneHo pe3ynbTaTtu cTaThc-
TUYHOTO aHaJli3y, IEPEBIPKU aJI€KBATHOCTI Ta 301KHOCTI MOJIENI.

Tabnung 1. Pe3ynapTat cTaTUCTUYHOTO aHAJI3Y Ta MEPEBIPKU aJIeKBa-
THOCTI MOAE1

Mapametp 3HayeHHs
napameTpy

IPo3mip BubipKu Sample Size 149
KoedimieHT nerepminariii R-square 0.9742
KoedimienT kopensitii Correlation Coefficient - CC 0.987
Cepennii KBagpaT NOXHOKH Mean Squared Error - MSE 0.00373
CepenarokBanparndna moxuoka |Root Mean Squared Error -RMSE 0.061
IBigrocHa abcomotHa moxuOka  |Relative Absolute Error - RAE 0.18388
Cepenne abcomoTHe BigxwieHHs: |Mean Absolute Error - MAE 0.05
BimHocHa kBanpatnyna moxuOka |Relative Squared Error - RSE 0.03071
IBigrocHa moxnOKa Root Relative Squared Error - RRSE| 0.17524
301KHICTD PE3yJIbTaTIB Up/Down Accuracy 97.92%
[Toxnbxa xopensmii Up/Down Error 2.08%
IF-cratuctuka (kpurepiii @imepa) |F-Statistic 4.13

SAx BuaHO 3 Tabu. 1, B aianma3oHi MpOBEIEHUX AOCIIHKEHb PO3paxyH-
KOBI pe3yJIbTaTH JIOCHTH JOOPE KOPEIOIThCS 3 (DAKTHUYHUMHU, IO CBiTYUTH
PO MO>XKJIUBICTh MOTEPEAHBOI HAOIMKEHOI OIIIHKU KIJTLKOCTI acopOOBaHO-
0 Tazy 3 BAKOPUCTAHHIM OTPUMAHOI MaTeMaTHYHOI MOJIEIII.

[Ipote, 3 MeTOI0 TIMOOKOrO aHaji3y B3aEMO3AJIEKHOCTI JOCIIHKYyBa-
HUX YHHHHUKIB BUKOPUCTAaHO aBTOMATU30BaHI HEWPOHHI Mepexi Tumy “Oara-
TONIAPOBUN TepHenTpoH” Ta “pamianpHa OazucHa ¢yHkiis”. TyqHi HE-
pOMeEpexi € eNeKTPOHHUMH MOJAEISIMH HEHPOHHOI CTPYKTYpH MO3KY, SIKHIi
31€0LTBIIIOTO HABYAETHCS 3 ocBiay [8, 9]. IlpupoaHuii aHanoOr CBITYUTH, IO
MHOXKMHA TpoOIeM, sIKi TMOKM [0 HE IMiJBIaJHI PO3B’S3yBAaHHIO HAsBHUMHU
KOMIT FOTEPaMH, MOXKYTh OyTH €(heKTUBHO BUPIIICHI OJIOKaMH HEUPOMEPEIK.

[Ticnsa anamizy OTpUMaHHMX Pe3yJibTaTiB MOOYIOBH Ta MEPEBIPKU HEH-
pOMEpPEK BCTAHOBJICHO, IO JJIA MOJENi OararomapoBuii nepuentpod MLP
3-7-1 (3 7-ma npuxoBaHUMHU HEHpOHAMU, 3-Ma BXiJTHUMHU BeTHMYUHAMHU (TIPO-
HUKHICTb, TEMIIEPATypa, TUCK) Ta 1-F0 BUXIIHOIO BEIUYHHOK (KUIBKICTh ajI-
copOOBaHOTO Ta3y)), Koe(illieHT KOPEeJslii s TECTOBOI Ta KOHTPOIBHOI
BUOIpok aocsrae 0,999. HaliBumuii piBeHb 3HAYYIIOCT] 3 BXIAHUX BEIUYUH
Mae€ MPOHUKHICTh, 3 HAMHIKYUHA — THCK, IO HIJTKOM y3TOJDKYETHCS 3 SKCIIe-
pPUMEHTAILHUMU pe3ysibTaTamMu. J[aHa Mozenbs Moxe OyTH BUKOpPHCTaHa IS
ONEPAaTUBHOTO BU3HAYEHHS KUIBKOCTI aJCcOpOOBAHOTO Ta3y 3aJIEKHO BiX
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TepMOOAPUIHUX YMOB Ta MPOHUKHOCTI T1acTa. JlociipkeHHs 3 ooy 108U Ta
00poOKH HelpoMepekeBoi MOJielTi MPOBOAMINCH 3 BUKOPUCTAHHIM HpPUKJIIa-
IHOI rmporpamu Statistica.

bepyun n0 yBaru ocoOJMBOCTI PO3pOOKM HHU3BKOIOPUCTUX HU3BKO-
MIPOHUKHUX KOJEKTOPIB, OyJI0 MPOBEAEHO MOCITIKCHHS IIOJ0 BUTICHEHHS
MeTaHy IHEpTHUM Ta30M Ta 3aMillyBajbHOI aecopOuii. JlaHi ekcriepuMeHTa-
JBbH1 JOCTIIKEHHS Oy MIPOBE/IEH] HAa HACUITHINA MOJIEN I1acTa 3 MOPUCTIC-
TI0 24,5%, abCOMOTHOO MPOHUKHICTIO — 41 M/l 3 BUKOPUCTAHHSAM METaHy
(CHy), azoty (N3) Ta miokcuny Byrierio (CO;). Ha puc. 3 HaBeneHi i3otep-
MU aJicopOLii AIOKCUAY BYIJICLI0, METaHy Ta a30Ty.
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Tuck, Mia
1 — giokcua ByIJIeNio; 2 — METaH; 3 — a30T
Puc. 3. 3anexxHOCTI KUJIbKOCTI a1cOPOOBAHOTrO Ia3y BiJl TUCKY 3a TEM-
nepatypu 40°C 1151 pi3HUX Ta3iB MPU IPOHUKHOCTI Moaeni — 41 m/]

AHaji3 eKCHepUMEHTAIIbHUX JaHUX JI03BOJIMB 3pPOOUTH MOMEPEIHIO
OIIIHKY BIJHOCHOI a/1cOpOIiitHOT 31aTHOCTI 3a anasnorieto 3 [10]. st Bu3Ha-
YEeHHs1 BITHOCHOI aJCcOpOLiNHHOI 31aTHOCTI BUKOPUCTAHO KOe(DIiLlI€HT 3aMmi-
nieHHs1 MeTtany Byriiekuciaum razom (CO,-CHy) Ta metany azotom (N»-CHy).
BigHocHa ancopOiiftHa 34aTHICTh BU3HAYAETHCS 32 (hOPMYJIOHO:

a _ I/L—zasy 'PL—CH4 ’ (2)

e VL—CH4 'PL—gazy
1V, s Vi ey, — BLUIOBIIHO 00’ €M JICHIMIOpa JUIs IOCIIKYBAHOTO rasy
Ta METaHy, M3/T;
P .isy> Bicy, — BIANMOBIAHO THCK JIeHIMIOpa JUIsl JOCII/DKYBAHOTO Tasy

Ta Mmetany, Ml1a.
3riiHoO 3 OTPUMAHUMH PEe3yJbTaTaMM BIAHOCHI aJcOpOLiiHI 31aTHOCTI
CTaHOBJIATH:
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0,576-2,127
a = 64
0 0,3344.2,23
0,187-2,127
a = 22 125
MamCa T 0,3344-0,947
_Lo6d_ 1,312.

a =—
CO,-N,
1,2

PesynbraTi mpoBeleHUX pO3paxyHKIB CBi4aTh, L0 Yy pa3i BUKOPHC-
TaHHS BYTJIEKUCIIOTO Ta3y SK 3aMilIyBaJIbHOTO areHTy MOXKHA BHIO0yTH
npubnuzno Ha 30% Oinbiie aacopOOBaHOrO rasy, HDK IMPU BUKOPUCTAHHI
a30Ty. 3BIJCH TAaKOX BUILIMBAE, 110 3aMillyBajbHa afcopOuis € Ouibil ede-
KTHUBHOIO MOPIBHSAHO 3 HATHITAaHHSIM 1HEPTHOTO Tazy.

BucnoBku

1. Briepiie npoBeeHO €KCIIepUMEHTaIbHI JOCIIKEHHS 100 BU3HA-
YEeHHsI BIUIMBY TEMIIEPATypH, THCKY Ta MPOHUKHOCTI YIIIIPHEHUX IiCKOBH-
KiB Ha TXHIO 3JIaTHICTH aJIcOpOYBAaTH METaH.

2. Ha ocHOBI1 cTaTUCTUYHOI OOPOOKH pe3yJIbTaTIB €KCIIEPUMEHTAIBHUX
JOCIIJKEHb OTPUMAHO MaTeMaTH4YHY MOJIeNb, KA JO3BOJISIE€ OLIHUTH Kilb-
KICThb aJIcCOPOOBAHOr0 ra3y 3ajJekKHO BlJ] IPOHUKHOCTI KOJIEKTOpPA, TUCKY Ta
TEMIIepaTypu.

3. Bnepiie mpoBeieHO eKCIIepuMEHTaIbH1 JOCTIIKEHHS Ta BU3HAYCHO
BITHOCHY aJICOPOLINHY 3AaTHICTh METaHy, a30Ty Ta JIOKCHJy BYIJICLIO Ha
MOBEPXHI YIIIIbHEHUX TICKOBUKIB.

4. OOrpyHTOBAaHO HANPSIMKH MiABUIIEHHS KOe(]illieHTa ra30BUIIyYEeHHS
3a paxyHOK iHTeHcuikalii BUAOOYTKY aJicOpOOBAHOIO Ha MOBEPXHI MOPO-
BOT'0 IIPOCTOPY Tazy.
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NON-HYDROCARBON GASES USAGE CAPABILITY
ASSESSMENT FOR METHANE DESORPTION ENHANCEMENT
DURING NATURAL GAS FIELDS DEVELOPMENT
WITH LOW PERMEABLE RESERVOIRS

N. M. Hedzyk
Ivano-Frankivsk National Technical University of Oil and Gas;
76019, Ivano-Frankivsk, Carpathians str., 15;
ph. +380 (3422) 4-21-95; e-mail: nazarii.hedzyk(@gmail.com

The article presents the results of theoretical and laboratory research
of the possibility of using non-hydrocarbon gases for enhance methane
desorption from the surface of rocks during the development of natural gas
fields with low permeable reservoirs. After statistical analysis of the
experimental results mathematical model that combines the number of
adsorbed gas, pressure, temperature and reservoir permeability was
obtained. Relative adsorption capacity of tight sands for methane, nitrogen
and carbon dioxide were determined experimentally. Directions for further
research was grounded and the correct conclusions was made.

Key words: desorption, methane, nitrogen, carbon dioxide, tight sands.
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