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1. B pucepTauiiiniil poboTi Ha OCHOBI aHaJIi3y 3aJIEXKHOCTI iHTErpajbHOrO NIOKa3HUKA O PEOJIOTiYHUX BJIACTUBOCTEN
Bif TemnepaTtypu T 0OI'DyHTOBAaHO METOIMKY OLiHKM Temrepatypu To oYaTKy pyidHYBaHHS BIOPSAKOBAHOI
CTPYKTYpH SIK KpUTEPil0 TEPMIUHOI CTIMKOCTi 6i0N0IiMEpHUX CUCTEM Ha OCHOBI KaMe/li KCaHTaHa, sIka BU3HAYa€eThCs
3a XxapaKTepHO 0cobuBicTio KpuBoi 0(T) 3MiHM iHTErpasbHOro NOKa3HMKA Bif] TeMIeparypy. BuBueHo TepmiuHy
CTilKiCTb HaMOiIbIl NOMMPEHUX OiONOIMEPHUX PEAreHTiB B CEPENOBUIL OGHOBAJIEHTHUX COJIEN. BCTaHOBIIEHO, IO
cepep DOCiIKyBaHUX 6i00iMepiB HalBULIMI PiBeHb TEPMiYHOI CTIKOCTI 3a6e3euye KaMmenb KCAaHTaHA B
cepenoBUlli po3unHiB popMiaTHUX coJieil. 3a/Ie>XKHO Bif cTyneHs MiHepanizalii ii TepMOCTifKiCTb MOXKe
nepesuiysatu 200 °C. JloBefieHO, 10 B Pe3yJIbTaTi B3aeMOo/Iii opMiaTHUX cojell i KaMe[li KCaHTaHa BilOyBaeThCs
YTBOPEHHSI Ta NIEPEPO3IOiJ BOJHEBUX 3B’13KiB MK CL/IJIIO i 6i0Mo1iMepoMm, a TaKOXK YTBOPEHHS MOJIIMEPHUX

acoujiaTiB Ta HOBUX BUJB 3B'SI3Ky — MDKMOJIEKYJISIDHUX i BHYTPIIIHbO-MOJIEKYJISIPHUX, SIKi CIIPUSIIOTH IiIBULIIEHHIO



TEPMIYHOI CTIMKOCTI i peoJIOTriYHUX BIAaCTUBOCTEN KaMe/li KCaHTaHa. BCTaHOBJIEHO, IO MIPY CITIJIBHOMY
3aCTOCYyBaHHI popMiaTy KaJiio i HaTpilo criocTepiraeTbCsl CHHEpreTUYHe MilBUIIEeHHS TEPMOCTIKOCTI Kamei
KcaHTaHa. [locJlipKeHo BILIMB COJIel MypallXHOi KUCJIOTU Ha TEPMOCTINKICTh peareHTiB-cTabinizaTopiB Ha OCHOBI
KpoxmMatio Ta eQipis nemoao3u. ITokasaHo, o KapOOKCUMMETUJIKPOXMaJlb Y HaNO1IbIIIN Mipi BiiOBifae BUMOram
IO BUCOKOTEMIIepaTypHOT0 peareHTa-crabisiizaropa 6iornosyiMmepHux crucTeM Ha OCHOBI popMiaTiB Kasilo Ta HaTpiio
i MO>ke 3acTocoByBaTuCs 1o Temreparypu 175 °C. Ha nifcrasi fociifpkeHb po3po0JieHO peLenTypy 6ionosiMepHoi
cucremu biokap-T® 1151 6ypiHHS CBEPJJIOBUMH B yMOBaX BUCOKUX IIJIACTOBUX TUCKIB i TEMIIEPATYP, SIKA I'PYHTYETHCS
Ha 3[JaTHOCTi BUCOKOPO3YMHHUX (POPMIaTHUX COJI€H MiABUILYBaTA TEPMIYHY CTiIMKiCTb MTOJliCaXapUAHUX PEAreHTiB i
3abe3nevyyBaTy I'yCTUHY [IPOMUBAJIbHOI piguHu Ha piBHi 1700 kr/m®. BuzHauyeHo, 1110 NpU CIiJIbBHOMY 3aCTOCYBaHHi
¢dopmiarTiB KaJilo Ta HATPilO BiIOyBa€TbCS CUHEPreTUYHE MiICUJIEHHS CIIibHOI iHribyio4oi aii ioHiB Ko Ta Nao.
JJoxaszaHo, o TeMIlepaTypa He MOCabIoe iHribylouy Ailo coslei-iHribiTopiB Ha rauHKUCTI nopoau. IlokasaHo, 1o
aHIOHM OpraHiYHMX COJIEN BATOMO IE€PEBAXKAIOTh HEOPraHiuyHi aHIOH!U 3a BIUIMBOM Ha CTIMKIiCTb ITIMHUCTHX IOPig,.
lle 3HauHO mizBuULIye iX poJjb B IIpoliecax iHribyBaHHs Ta 3a6e3rnedye epeBaru OpraHidvHux coJiei Hafl
TpaAuLiiHUMU HEOpPraHiYHUMHU iHribiTopamu. BcTaHOB/IEHO, 110 32 BIVIMBOM Ha IJIMHUCTI NOPOAY 6ioNoJliMepHi
CHACTEMU Ha OCHOBI (pOpMiaTiB KaJlilo i HATPil0 GJIN3bKi IO CUCTEM HA BYIJIEBOJHEBil OCHOBI i MOXXYTb
BHUKOPHCTOBYBATUCS Y CKJIaJHUX FiPHUYOreosIoTiYHNX yMoBax. [TokazaHo, mo ¢gopmiatu HaTpilo i KaJio
3a0€31e4yI0Th HU3bKi TPUOOMETPUYHI BJIACTUBOCTI 6ionosimepHoi cucremu biokap-T®, siki HabmmXaThCs 10
PiBHS CHCTEM Ha BYIJIEBOJHEBIN OCHOBI 6€3 3aCTOCYBaHHSI CIeljalbHMX MAaCTUIIbHUX 4,00aBOK. JJOCIiIKeHO
PEOJIOTIuHI i CTPYKTypHO-MexXaHiyHi Bl1acTuBOCTi 6ionosimepHoi cuctemu biokap-T® 3asekHO Bif KOHIEHTpaLill
KCaHTaHOBOI KaMe[li, Kpoxmatio Ta ¢popmiaTy Kasito Ipu Temneparypax 25 - 170 °C, a Takox ¢inpTpaliiisi
BJIACTMBOCTI i IPOHUKHICTb CHOPMOBaHO] (PinbTpaLifiHO] KipKU 3aJI€5KHO BiJl KOHLEHTpallill peareHTiB, 3MiHI
TeMIIepaTyp, Iepenany TUCKY Ta IPOHUKHOCTI KepaMiuHoro QinbTpa. Ha 0CHOBI fOCTiIXeHb T06YL0BAaHO
PerpeciiHi 3aJ1e>KHOCTI B KJIacCi MOJIiHOMIaIbBHUX MOZEJIEN IPYTroro NOPSAIKY 171 TOKa3HUKIB PEOJIOTIYHUX,
CTPYKTYPHO-MEXaHIYHUX i QinbTpalilHuX BIaCTUBOCTEH, SIKi € iHpopMalLiliHUM 3abe3ledeHHsIM 3a1a4i BU6opy
onTUMasnbHOI peuentypu cucreMu biokap-T® 115 KOHKPETHUX FiPHAYOre0JI0TiYHNX YMOB OypiHHS CBEPJIOBUHU.
[TpoBeneno mpomucioBi BUunpobyBaHHs 6ionosimepHoi cuctemu Biokap-T® Ha cBepasioBuHax 43
CemupenkiBcbkoro I'KP i 11 Onedipiscbkoro 6s10ky CemupenkiBebkoro I'KP, sskumu nifTBeprkKeHO BUCOKY TEPMIUHY
CTIMKiCTh CUCTEMU Ta AOCTOBIPHICTH ii BU3HAYEHHS 32 METOAMKOIO, PO3POOJIEHOI0 B JUCEPTALifiHii po6OTi.
BcTaHOBJIEHO TpUBaly CTA0LIBHICTh TEXHOJIOTIYHMX [TAPAMETPIB, iHriOyI04y A1il0 Ha IJIMHUCTI IOPOAU Ta BUCOKY
SKiCTb PO3KPUTTS NPOAYKTUBHYX FOPU30OHTIB B yMOBax TeMriepatyp g0 170 °C. locnigKeHHsIMU Ha KepHax
BCTaHOBJIEHO, 1110 6ionosiiMmepHa cucrema biokap-T® 3a6e3nedye miHimanbHe 3a0pyIHEHHS IJ1aCTiB, €(PeKTHUBHE
BMKOPHMCTAHHSI KMCJIOTHUX OOPOOOK i 3a SIKICTIO IEPBUHHOTO PO3KPUTTSI € €KOJIOTIYHOIO aJIbTEPHATHBOIO
[IPOMUMBAJIbHUM CHCTEMaM Ha BYIJIeBOIHEBill OCHOBI. [TokaszaHo, mo 6ionosimepHa cuctema biokap-T® Bosozie
BHCOKOIO CTIilKiCTIO 10 (hepPMEHTAaTUBHOTO PO3KJIAJJaHHS Ta CTabisIbHICTIO TEXHOJIOTIYHUX BJIACTUBOCTEM NPH ii

TpUBaJIOMYy 36epiraHHi AJ11 TIOBTOPHOT'O BUKOPUCTAHHA Hd HACTYIIHUX CBEPAJIOBUHAX.

2. In this dissertation, based on the analysis of the dependence of the integral index o of the rheological properties
on the temperature T, the methodology for estimating the destruction onset temperature of the ordered polymer
structure To as a criterion for the thermal stability of biopolymer systems based on xanthan gum, which is
determined by the characteristic feature of the curve o(T) of the change of the integral index on the temperature,
was substantiated. The thermal stability of the most common biopolymer agents in the environment of monovalent
salts was investigated. It was found that among the studied biopolymers, the highest level of thermal stability is
provided by xanthan gum in the environment of formate salts. Depending on the mineralization, its thermal
stability can exceed 200 °C. It was proved that the interaction of formate salts and xanthan gum results in the
formation and redistribution of hydrogen bonds between the salt and the biopolymer, as well as the formation of
new types of bonds - intermolecular and intramolecular, and polymeric associates, which contribute to the
increase in thermal stability and rheological properties of xanthan gum. It was established that the combined use
of potassium and sodium formate results in a synergistic increase in the thermal stability of xanthan gum. The
effect of formic acid salts on the thermal stability of stabilizing agents based on starch and cellulose esters was



studied. It was shown that carboxymethyl starch meets the requirements for a high-temperature stabilizer agent
for drilling muds based on potassium and sodium formate to the greatest extent and can be used up to a
temperature of 175 °C. Based on the conducted research, a formulation of the Biocar-TF biopolymer system for
drilling wells under high formation pressures and temperatures was developed. It is based on the ability of formate
salts to increase the thermal stability of polysaccharide agents, and due to their high solubility, to obtain a mud
density of 1700 kg/m?. It was determined that the combined use of potassium and sodium formates synergistically
enhances the joint inhibitory effect of Ko and Nao ions. It was proved that temperature does not weaken the
inhibitory effect of salts on clay rocks. It was found that organic salt anions significantly outweigh inorganic anions
in terms of their effect on the stability of clay rocks, which significantly increases their role in the inhibition
processes and provides advantages of organic salts over traditional inorganic salt inhibitors. It was established that
biopolymer systems based on potassium and sodium formate are similar to hydrocarbon-based drilling fluids in
terms of their effect on clay rocks and can be used in the most difficult mining and geological conditions. It was
established that sodium and potassium formates, especially their combined use, provide flushing systems with
extremely low tribometric properties. It was shown that, potassium and sodium formate provide low tribometric
properties of the Biocar-TF system, which are close to the level of oil-based systems without the use of special
lubricant additives. Rheological properties and gel strengths of the Biocar-TF biopolymer system depending on the
concentrations of xanthan gum, starch, and potassium formate at temperatures of 25 - 170 °C, as well as the
filtration properties and permeability of the formed mud cake depending on the concentrations of agents,
temperature changes, pressure drop, and permeability of the ceramic filter were studied. Based on the research,
regression dependencies in the class of second-order polynomial models were constructed for rheological, gel
strengths, and filtration properties, which provide information for the task of selecting the optimal formulation of
the Biocar-TF system for specific mining and geological drilling conditions. Industrial tests of the Biocar-TF system
at wells 43 of Semyrenkivske GCF and 11 of Olefirivske block of Semyrenkivske GCF were conducted. Tests
confirmed the high thermal stability of the Biocar-TF system and the reliability of its determination using the
methodology developed in this dissertation. Long-term stability of technological parameters, inhibitory effect on
clay rocks and high quality of initial exposure of productive horizons under temperatures up to 170 °C were
established. Studies on cores was established that the Biocar-TF biopolymer system ensures minimal formation
damage, allows for effective acid stimulation of the formation and is an environmentally friendly alternative to oil-
based muds weighted with barite in terms of the quality of initial exposure of productive horizons. The high
resistance to enzymatic decomposition and stability of technological properties of the Biocar-TF biopolymer
system during its long-term storage for further use in subsequent wells were shown.
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Cdepa yIIpaBJIiHHﬂ: MiHicTepcTBO OCBiTH i HayKU YKpaiHu

InenTudikarop ROR:

VIII. 3aKkJII04Hi BiZmoOMOCTi

BsiacHe IIpi3Buie Im'sa ITo-6aTbKOBI Kouzpar Onexkcanzip Pomanosid
rOJIOBH pajgu

BaacHe IlpizBume Im's I10-6aTbKOBI Konzpar Onexkcanzip Pomanosud
TOJIOBYIOYOTO Ha 3acCifiaHHi

BiagmoBizasibHUM 32 MiATOTOBKY JKomno6 Hasap Pomanosny

00JIiKOBHX JOKYMEHTIB

PeectpaTop YkpIHTEI



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

JisiIbHOCTI




