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1. ITligBuimenHst eeKTUBHOCTI XiMiKO-TEXHOJIOTIYHOIO ITPOLIECy KOMILJIEKCHOI BOAHEBOI TepM0OOapOoXiMidHOI
TexHoJIorii iHTeHcudikalii BULOOYTKYy BYIJI€BOJHIB

2. Increasing the effectiveness of the chemical-technological process used in the complex hydrogen thermobaric-
chemical technology for stimulation hydrocarbon production

Pedepar:

1. Incepranist npucBsYeHa NiiBUILIEHHIO ePEeKTUBHOCTI XiIMIKO-TEXHOJIOT{YHOTO NPOLeCy KOMILJIEKCHOI BOJHEBOI
TepMOOapOXiMiYHOI TeXHOOTrIi iHTeHcndikalii BUI0OyTKy ByTJ€BOLHIB, B OCHOBY SIKOTO MOKJIAZIEHO iHTErpOBaHe
BUKOPUCTaHHS aHOMaJIbHUX BJIACTUBOCTEN BOJHIO SIK aKTUBATOPa NpoLeciB audyaii Ta dpinbrpanii. s
IOCJIiIKeHHS KIHeTUKY TepMO0bOapOXiMiuHMX ITpo1eciB Ta Pi3NYHOro MOJEII0BaHHS KOMIJIEKCHOTO BILJIMBY, B TOMY
4uCJIi BOOHEBOro, Ha 3MiHYy PinbTpalifiHO-€MHICHUX XapaKTEPUCTUK Ta IPOHUKHOCTI TiPChKOI IOPOAY CTBOPEHO
€KCIIepUMEHTAJIbHUM KOMILJIEKC, SIKUM T03BOJISIE BiITBOPIOBATU TEXHOJIOTIYHI OCOOGIMBOCTI 3[IiICHEHHS XiMiKO-
TEXHOJIOTIYHOrO IIPOLIeCy, 3abe3eyye HOro MPOTiKaHHS B YMOBaX, MAKCMMaJIbHO HaBJIMXEHUX [0 peajlbHuX

M1acTOBUX. EKCIIeprMeHTasIbHO IOBEIEHO, 1[0 NUISIXOM JTOJaBaHHs g0 6a30BUX TEXHOJIOTIYHUX PiivH



rizpopearylo4ymx pe4oBMH Ha OCHOBI ajllOMiHiI0 Ta CUHTE30BaHOI'O 3a YAO0CKOHAJIIEHOIO TEXHOJIOTIEI0 NOJIIMEPHOTO
HITpUJIy NapalliaHy sIK aKTUBAaTOPY OPiHHS, MOKHA BIJIMBATH Ha XapaKTep NPOTiKaHHS BOJHEBUX CTaLil XiMiKo-
TEXHOJIOTIYHOro nIpouecy. Po3po6s1eHO METOAMKY eKCIIEPUMEHTAIbHOIO BU3HAUEHHS! Halbibill e(peKTUBHOTO 32
XapaKTEPOM IPOTiKaHHS XiMIKO-TEXHOJIOTTYHOTO [IPOLEeCy 111 BAKOPMCTAaHHS Ha CBEPJJIOBUHAX 3 Pi3HUMU
[IPUYMHAMU 3MEHIIEHHS POAYKTUBHOCTI. YIOCKOHAaIeHO KoMITIoTepHy 3D Mozenb 6araTocTafiiiHoro npouecy
BOJIHEBOTO TepMOOAPOXiMiYHOTO BIJIUBY Ha ITPOAYKTUBHI FTOPU30HTU CBEPAJIOBUH, B SKill ypaxOBYIOTbCSI
Pe3yJIbTaTU €KCIIEPUMEHTAIbHUX AOCIIIKEHD. Pe3ybTaTy JOC/iIHO-TIPOMUCIIOBUX BIIPOBAI)KEHb TEXHOJIOTI]
KOMIIJIEKCHOTO BOJHEBOTO TEPMOOAPOXiMIYHOrO BIIJIMBY B YKPaiHi Ta 3aKOPAOHOM MiATBEPAUIN BUCOKY

ePeKTUBHICTb YJOCKOHAJIEHNX Ta BUKOPUCTAHUX XiMIKO-TEXHOJIOTIYHUX [TPOLIECiB.

2. The dissertation is dedicated to solving a topical scientific-and-practical problem of increasing the effectiveness
of the chemical-technological process for intensifying hydrocarbon production, which is based on an integrated
usage of anomalous properties of hydrogen as an activator of diffusion and filtration processes. An experimental
complex was developed to study the kinetics of thermobaric-chemical processes and for physical modelling of the
integral effect, including the hydrogen one, on the change of flow properties and permeability of the rock. The
complex recreates the technological features of the chemical-technological process and ensures its flow in
conditions utmost close to those in real formation ones. Methods were suggested for affecting the character of
flow of the multistage thermobaric-chemical process and increasing its effectiveness, in particular, its hydrogen
stages. Experiments have proved that adding hydroreacting substances based on aluminium and sodium to basic
process fluids helps produce hydrogen at the low-temperature stage of the process. Hydrogen acts as an activator
of diffusion and filtration of the fluid in the rock. Using 0,7-0,95% of a polymer nitrile paracyanogen synthesised to
a refined technology as an activator of the combustion process increases the temperature and duration of the
high-temperature stage of the chemical-technological process. This is done to a level at which, with the presence
of activated hydrogen, processes of partial hydrocracking of heavy hydrocarbons occur directly in the formation. A
technique was developed for determining the most effective chemical-technological process for the technology of
integrated hydrogen thermobaric-chemical effect. It is based on a comparative analysis of the results of action of
chemical-technological processes, differing in nature, on the recovery of the permeability of colmataged rock
cores. The computer 3D model of the multistage process of the hydrogen thermobaric-chemical effect on
production horizons of wells was refined. Its refinement method accounted for the results of experimental study
of the unsteady process of recovery of rock permeability due to the integrated hydrogen thermobaric-chemical
action. The refined and verified model describes with high accuracy the flow of filtration-diffusion and heat-and-
mass transfer processes in actual chemical-technological processes during the treatment of productive
formations, enabling to make prognostic evaluations about treatment results. The algorithm developed for
preparing to implement the technology with account of the results of physical and mathematical simulation was
used in exploratory-industrial introductions of the technology at wells in Ukraine, India, Georgia, and Turkey. The
results have confirmed the high effectiveness of the refined and used chemical-technological processes in both
vertical and horizontal wells.
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