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The object of the study is the content of antioxidants and the in-
duction period of accelerated oxidation under simulated conditions
of the lipid component of the emulsion system. The way to solve the
problem of developing compositions of oxidation-stable emulsion
systems based on nutritionally valuable oils, in particular hemp oil,
by adding natural physiologically active antioxidants is considered.
The research is relevant in the context of finding effective storage
methods and extending the shelf life of products using hemp oil. The

feature of the work lies in determining the influence of the composi-

tion of emulsion systems based on hemp oil on chemical oxidation
during storage. The content of stabilizers in the hemp oil emulsion
system (lecithin — 0.8...1.0 %; xanthan gum - 0.0..0.1 %) is pro-
posed, which is effective in the inhibition of oxidative spoilage. The
content range of B-carotene (0.012 %) in model emulsion systems
is outlined, the addition of which increases the induction period of
accelerated lipid oxidation by 1.58...2.08 times. The peroxide value
of the lipid component of the emulsion system during storage at
different temperature conditions (0...15°C) and during different
storage periods (15...60 days) was studied.

The results of the study confirm the significant influence of the
composition of emulsion systems on the chemical oxidation of the
lipid component, which is important for ensuring the quality and
stability of food, pharmaceutical and cosmetic products. An applied
aspect of the obtained scientific result is the possibility of model-
ing the composition of emulsion systems based on valuable hemp
oil depending on the ratio of polyfunctional antioxidants of the oil
component.

Keywords: hemp oil, emulsion system, lecithin, xanthan gum,
B-carotene, oxidation products.
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The object of the study is the process of sunflower oil oxidation
under conditions of increased temperature.

Sunflower oil is one of the most common oils and is used in the
chemical, food and other industries. The main type of oil spoilage
is oxidation, which is accelerated under the influence of radiation,
elevated temperatures, long-term storage with oxygen access. Oxi-
dation products prevent the effective use of oil in chemical reactions
and technological processes. An important task is to develop and
improve methods for increasing the oxidative stability of sunflower
oil using antioxidants.

The oxidation process of refined deodorized frozen sunflower oil
according to DSTU 4492 (CAS Number 8001-21-6) was studied by
the method of differential scanning calorimetry. The simultaneous
effect of synthetic antioxidants (tert-butylhydroquinone, butylhy-



droxyanisole, butylhydroxytoluene) in different ratios on the oil

induction period at a temperature of 110 °C was determined. The
total concentration of the antioxidant mixture in each experiment
was 0.02 %. The initial oil induction period is 270.61 min. Rational
ratios of antioxidants were determined: tert-butylhydroquinone:
butylhydroxyanisole: butylhydroxytoluene (16.67:66.67:16.67) %;
tert-butylhydroquinone: butylhydroxyanisole: butylhydroxytoluene
(33.33:33.33:33.33) %. The corresponding oil induction periods were
382.56 min. and 385.87 min.

The effect of citric acid (0.005 %) and defoamer (polydimethyl-
siloxane, 0.0002 %)) on the induction period of oil with the addition
of antioxidant mixtures was determined. The corresponding oil
induction periods were 420.78 min. and 430.25 min.

The results of the study make it possible to increase the oxida-
tive stability of sunflower oil, which will contribute to the effective
use of oil in various areas.

Keywords: oxidative stability, synthetic antioxidants, sunflower
oil, induction period, triglyceride hydroperoxides.
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Kazakhstan’s crude oil contains significant amounts of heavy

hydrocarbons that solidify as wax at lower temperatures, leading to
reduced flow rates and potential blockages in pipelines. Paraffin, a
substantial component of crude oil, crystallizes below its pour point,
posing challenges for maintaining efficient crude oil transportation.
Addressing wax deposition is essential for optimizing oil flow and
meeting global energy demand. This article presents an innovative
method for forecasting paraffin deposition in Kazakh crude oil, using
its chemical composition and thermobaric conditions. The meth-
odology encompassed data analysis, ASTM-standard laboratory
tests, and computations employing modified equations for fusion
properties calculation. Outcomes comprise computed temperatures,
enthalpy, and heat capacity related to melting, along with revised
correlations for melting and pour points specific to Kazakh crude
oils. The melting point correlation was modified to fit the properties
of Kazakh crude oils, resulting in standard deviation of 0.55 %. Com-
puted pour points for hydrocarbons improved by 17 % respectively.
As a result of the research a novel software tool was developed and
evaluated, highlighting the project’s contribution in providing an
adjusted thermodynamic model for paraffin deposition forecasting.
Comparisons between the developed software, PVTSim, and field
data showed the wax appearance temperature (WAT) predictions
closely aligned, with 0.74 % of error. This numerical tool shows po-
tential in predicting wax deposition, thus aiding in the planning of
oil production and refining processes in Kazakhstan. The importance
of this work extends to its potential economic impact on companies
and the nation, as well as its environmental benefits by facilitating
eco-friendly planning of oil production facilities. Future research
could expand on these findings to further enhance predictive models
of paraffin precipitation across diverse conditions.

Keywords: forecasted model, paraffin deposition, pour point,
melting point, PVT, multisolid model.
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The development of oil and gas deposits in compacted rocks is a
promising area of development in the oil and gas industry. The object
of research in this paper is the filtration properties of compacted
rocks. To develop such deposits, special extraction technologies are
required. Compacted carbonate rocks are easily dissolved by most
acids, but for effective use, it is necessary that working solutions have
very low viscosity and surface tension coefficient. Special filtration
equipment has been developed for the research, which allows pump-
ing various liquids and gases through rock samples and measuring
permeability at pressures up to 1,000 bar.

To determine the effectiveness of the acid solution, three groups of
samples were studied: silty sandstone with clay-carbonate cement with
a permeability of 0.2-0.95 mD, compacted organogenic-detrital light
gray limestone with a permeability of 0.001-0.004 mD, and organogen-
ic-detrital gray limestone with a permeability of 0.04-0.06 mD. In the
course of the study, the stimulation fluid was pumped through the
samples at a pressure of 200—300 bar and a temperature of 120 °C.
The efficiency was determined by the change in nitrogen perme-
ability of the samples before and after the experiments. In general,
the studied stimulation fluid allowed increasing the permeability of
rocks up to 3-7 times, depending on the rock and research condi-
tions. The solution retains its reactivity for a long time and, due to its
low viscosity and surface tension, penetrates deeply into the rock and
significantly increases the well treatment radius compared to conven-
tional acid treatments. The use of the developed acid solution for well
stimulation will increase the efficiency of hydrocarbon production
from compacted reservoirs without the use of hydraulic fracturing.

Keywords: carbonate reservoirs, compacted rocks, well stimula-
tion, improved acid treatment of wells.
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This paper investigates the dependence of operating param-
eters of a gas sensor based on zinc oxide obtained by the method of
direct current magnetron sputtering. The production of gas sensor
films was carried out using a VUP-5M vacuum unit with an origi-
nal material-saving magnetron. The study of the dependence of the
working parameters of the gas sensor was carried out under stan-
dard conditions. It was found that with increasing humidity, the
electrical resistance of the gas sensor decreases and, accordingly,
the sensitivity to the target gas decreases. A significant reaction of
the gas sensor to an increase in humidity was observed in the range
of 65-80 % relative humidity. The mechanism of influence of rela-
tive humidity on the sensitivity of a gas sensor based on ZnO was
investigated. The change in resistance of the gas sensor is caused
by trapped electrons on adsorbed oxygen molecules on the surface
of the sensitive layer. The capture of electrons from the conduction
zone leads to bending of the conduction zone and an increase in
the space charge zone, respectively, to a change in the resistance of
the sensitive layer of the gas sensor. In the atmosphere, when O,
molecules are adsorbed on the ZnO surface, they remove an elec-
tron from the conduction band. The reaction of oxygen adsorbed
on the ZnO surface with reducing gases and the replacement of
adsorbed oxygen with other molecules changes the bending of the
conduction band and reduces the area of space charge. Adsorption
of water on the surface of zinc oxide occurs according to the dis-
sociation mechanism, which consists in the adsorption of steam
molecules or hydroxyl groups with the subsequent displacement
of previously adsorbed oxygen and free electrons and, accord-
ingly, leads to a decrease in the sensitivity of the gas sensor. In
addition, the adsorption of water vapor (HyO) molecules leads
to less chemisorption of oxygen species on the ZnO surface due
to the reduction of the surface area, which is responsible for the
sensor response. Approaches to reduce the influence of relative
humidity on the sensitivity of a gas sensor based on zinc oxide
have been proposed.

Keywords: gas sensor, zinc oxide, magnetron sputtering, relative
humidity, standard conditions.
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BU3HAYEHHS BILIUBY CKJAIY EMYJIbCIMHUX CUCTEM HA OCHOBI KOHOILISTHOT OJITi HA BMICT
NPOAYKTIB OKMCHEHH: ITPU 3BEPITAHHI (c. 6-13)

K. B. Kynung, M. O. ITonos, T. B. Fourap, C. B. Crankesuy, 1. B. 3a6poaina, I'. B. Crenanbkosa, O. O. 3oaoryxina, O. M. Dinenko,
T. b. HoBoskuioBa, /I. I. Heunnopenko

OG6’€KTOM TOCTIIKEHHS € BMICT aHTHOKCHIAHTIB 1 epiofl iIHAyKIlil TPUCKOPEHOTO OKUCHEHHST 32 MOJETOBAHNX YMOB JIITTHOI CKIaI0BOT
eMyJIbCiiTHOT crcTeMu. PO3IVISIHYTO MUISIX BUPIIIEHHsT TPOOIeMi pO3POOKH KOMITO3HILiii CTabiIbHUX 10 OKMCHEHHSI eMYJIbCIHHIX CHCTEM Ha
OCHOBI I[IHHUX B Xap4OBOMY CEHCI 0JIifl, 30KpeMa KOHOIIJIHOI, 32 PaXyHOK J0/[aBaHHs TPUPOAHUX (Pi3ioT0TIUHO aKTUBHNX aHTHOKCHIAAHTIB.
Jloc/ipKeHHS € akTyaJlbHUM Y KOHTEKCTI TIONIYKY e(heKTUBHIX METO/AIB 30epiraHHs Ta TPOOBKEHH TepPMiHy TPUAATHOCTI TPOAYKTIB 3 BU-
KOPHUCTaHHSM KOHOILIAHOI 0J1ii. OcobumBicTh pobOTH 10JIsATaE Y BUSHAYCHHI BIUIMBY CKJIA/Ly eMYJILCIHUX CHCTEM HA OCHOBI KOHOILISHOT 0J1i1
Ha XiMiuHe OKUCHEeHHsI npu 36epiranii. 3anponoHoBano eGpeKTUBHUI 3 TOYKH 30py TaJbMyBaHHsI OKMCHOTO NCyBaHHs BMicT crabijgizatopis
B eMyJIbCiiiHiil crcTemi Ha ocHOBI KoHomistHoI ol (srenmtun — 0,8...1,0 %; kcanranosa kamias — 0,0...0,1 %). Oxpeciieno gianason BMicty B
MOJIETBHIX eMyJIbCiiHuX cucremax B-kaporuny (0,012 %), mpu fogaBanHi SIKOTO Mepiofl iHAYKIL MPHCKOPEHOTO OKMCHEHHS JITi/iB 3611b-
myerbest B 1,58...2,08 pasis. J[OC/IIZKEHO BETNUMHY TIEPOKCUIHOTO YUCIIa JIIIHOT CKIa0BOI eMyJIbCiiiHOT crcTeMu 11pu 36epiranHi 3a pisHux
temreparypuux ymMoB (0...15 °C) i mporsirom pisuux tepminis 36epiranus (15...60 1i6).

PesyusraTit 1oc/1ipKeHHA TATBEP/KYIOTh 3HAUHUIT BIUIUB CKJIAZy eMYJbCIHHUX CUCTEM Ha XiMiuHe OKUCHEHHS JIIHOI CKJIa0BOi, 110
€ BaXJIMBUM JIUIsT 3a0€3MeYeHHsT SIKOCTI Ta cTabiTbHOCTI XapyoBuX, (hapMareBTUIHNX Ta KOCMETHIHIX MPOAYKTIB. [IpUKIagHIM acrekToMm
BUKOPHUCTAHHS OTPUMAHOIO HAYKOBOTO PE3YJBTATy € MOXKIMBICTD MOJEIOBAHHS CKJIAJLy eMyJIbCIHIX cHCTEeM Ha OCHOBI I[IHHOI KOHOILISHOL
0JTii B 3aJ7I€5KHOCTI BiJ[ CITiBBiTHOIIEHD MO (DYHKITIOHAIBHIX AHTHOKCHIAHTIB OTIHOI CKJIA/I0BOI.

Komo4oBi ciioBa: KOHOIUISAHA OJTis, eMyJIbCiiiHA CUCTeMa, JICIIUTHH, KCAHTAHOBA KaMi/lb, P-KapOTUH, IIPOYKTH OKUCHEHHS.
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BCTAHOBJIEHHA BIIVINBY CYMIIII CUHTETUYHNX AHTHNOKCHUJIAHTIB HA OKHCJ/IIOBAJIbHY
CTABLIBHICTb COHANTHUKOBOI OJIIT (c. 14-20)

H. C. Crapocenncoka, I'. O. Bipra, A. M. Illocts, H. B. JleBomko, C. B. Copokina, B. O. Akmen, B. B. Koxecnuk, H. M. Ilenkina,
B. B. /luBak, B. M. Crenp

OO6’€KTOM JIOCIIIPKEHHST € MPOLEC OKUCJICHHST COHSIITHUKOBOI OJIii 32 yMOB ITI/IBUIIEHHS TEMIIEPATYPU.

CoHSIHKUKOBA OJIisl € OJAHIEI0 3 HaWGIIbII PO3MOBCIOUKEHUX OJIIH Ta 3aCTOCOBYETHCS y XiMiuHil, XapyoBiii Ta iHIIMX Tamyssx
rpomMucsaoBocTi. OCHOBHUM BHJIOM IICYBaHHSI OJIii € OKHCJIEHHS, $IKe HPUCKOPIOETHCS IIiJi BIUIMBOM BHUIIPOMIHIOBAHHS, ITi/IBUIIEHIX
TeMIlepaTyp, TPHUBATOro 30epiraHus i3 A0CTYmoM KucHiO. I[IpOAYKTH OKHCIEHHS TEpENTKOKAIOTh e(heKTHBHOMY 3aCTOCYBAHHIO OJii B
XIMIYHUX PeaKIlisx Ta TEXHOJOTTYHUX IIpoliecaX. Bak/MBUM 3aBIaHHAM € po3poOKa Ta YIOCKOHAJIEHHST METO/IIB MiZIBUIEHHS OKUCTIOBAJIbHOL
cTabiTbHOCTI COHSITITHUKOBOI OJTii 3 BAKOPUCTAHHSIM aHTHOKCU/IAHTIB.

JlocmiizkeHo TIpolleC OKUCJEHHST OJlil COHAIHUKOBOI padiHoBaHOi Ae30m0poBaHoi BuMopokenoi 3a JICTY 4492 (CAS Number
8001-21-6) mertomom mudepeHIliiinoi CKaHylo4oi KaJopuMeTpii. BusHnaueHo OXHOYACHWII BIUINB CHHTETHYHUX AaHTHOKCHIAHTIB (TpeT-
Gy THIITI APOXIHOH, Gy THIITI IPOKCHAHIZ0.T, Oy TUIITIIPOKCUTOIIYO) Y PI3HUX CIIIBBIHONIEHHSAX Ha Iepio/ iHAyKILi ouii 3a Temneparypu 110 °C.
CymapHa KOHI[eHTPAILisl CyMillli aHTHOKCHIAHTIB y KoxkHOMY socaizi cranosuia 0,02 %. Ilepion inayxkiii moyarkosoi ouii cxkinanae 270,61 xB.
BeranossieHo paiioHasibHi  CHIBBIZAHOIIEHHS AHTHOKCHUAAHTIB: TPeT-OyTHATIAPOXIHOH: OYTUITIAPOKCUAHIZ0M: OYTHITIAPOKCUTOLYOJ
(16,67:66,67:16,67) %; TpeT-OyTHITiAPOXiHOH: GYTHITIAPOKCHAHI30M: OyTiriapokcuroryon (33,33:33,33:33,33) %. Bimmosinni mepioan
inykiii o cxoram 382,56 xB. Ta 385,87 xB.

Bceranosneno BB smmonHoi kucsotu (0,005 %) Tta minoracnuka (momianMernicniokcan, 0,0002 %)) wa nepiox imaykmii osii 3
JIOJIaBAaHHSIM CyMilliell aHTuOoKCcuaHTiB. Biamosiaui nepioan inaykiii ouii ckianu 420,78 xB. Ta 430,25 xB.

PesysbraTu JOCHIUKEHb [03BOJISIOTH 30LIBIINTH CTIHKICT COHSIIIHMKOBOI OJIi 70 OKHMCJEHHs, 1O CHpUsATHMEe eheKTUBHOMY
BUKOPHUCTAHHIO OJ1ii 32 PI3HIUMU HATIPSIMKAMI.

Kmo4oBi cioBa: okucmoBanbHa cTablIbHICTh, CHHTETHYHI aHTHOKCUIAHTH, COHSIITHUKOBA OJIist, epiojl iHAYKILi, MiZpONepPOKCUAN TpuH
TITEPU/IiB.
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PO3POBKA ITPOrHO3HOI MOJEJII /TSI BU3HAYEHHS OCA/IKEHHSI IAPA®IHY B KA3AXCBKI CHPIIT
HA®DTI (c. 21-35)

Adel Sarsenova, Jamilyam Ismailova, Abdulakhat Ismailov, Dinara Delikesheva, Aigerim Kaidar

Kasaxcrancpka cipa HadTa MiCTUTh 3HAUHY KiTBKICTDh BKKUX BYTJIEBOIHIB, SIKi TBEPAIOTh Y BUTJIAAI Tapadiny IpH HU3BKIX TeMIlepa-
Typax, 10 NPU3BOANUTD JI0 3HUKEHHS IBUKOCTI OTOKY Ta MOTEHIIHHNX 3aKyOPOK y TpyOonposoaax. [lapadi, icToTHMIT KOMIIOHEHT CUPOT
HadTH, KPUCTATIBYETHCS HIKYE TEMIIEPATYPU 3aCTHTAHHS, [0 CTBOPIOE MPOOIEMH IS MATPUMKHN eheKTHBHOTO TPAHCIIOPTYBAHHS CUPOI
HadTu. Bupimenns npobGiemMu BigknaneHHs napabiny Mae BakJUBe 3HAUEHHS ISl ONTUMI3alil MOTOKY HA(TH Ta 3a/0BOJIEHHS TI00ATb-



HOTO TIONUTY Ha eHeprifo. Y Iiil cTaTTi 1pecTaBIeHo IHHOBAIIITHMIT METO/I IIPOrHO3YBaHHS OCA/KEHHsT Tapadiny B Ka3axCTaHCBKIll cupiit
HadTi 3 BUKOPUCTAHHAM 1i XIMIYHOTO CKJIaLy Ta TepMoOGapuuHuX YMOB. MeTo0IorisT BKI0Yaia aHal3 Janux, JabopaTopHi BUIIPOOYBaHHS
3a crangaproM ASTM Tta 06GYnC/IeHHS 3 BUKOPUCTAHHAM MOAMDIKOBAHNX PIBHSAHD /U1 PO3PAXYHKY BJIACTUBOCTEH IUIABJICHHS. PesybraTu
BKJIIOYAIOTH 00YMCIIEHT TEMITEPATYPH, EHTATIBIIIO Ta TEIVIOEMHICTD, TOB'SI3aH] 3 IIABJIEHHSIM, 8 TAKOXK [EPETJISTHY T KOPEJISII VTSI TEMIIEPaTyp
JIABJICHHS Ta 3aCTUTAHHSI, XapaKTEPHUX [ Ka3aXCTaHChKol cupoi HadTu. Kopessiio Toukn miasieHts 6ya0 MoandikoBaHO BiINOBIIHO
JI0 BJIACTHBOCTEN Ka3aXCTAHCHKOI cUPOi HadbTH, 10 TPHU3BEJIO 10 CTaHAapTHOrO Bifxmienus 0,55 %. O6unceri TOYKH 3aCTUTANHST [JIST BYTJTe-
BOJHIB TToKpammircs Ha 17 % Bianosiguo. Y pesysbrari 1oc/ipreHHs 0yio PO3pO06JIEHO Ta OIiHEHO HOBUI IIPOrpaMHUi IHCTPYMEHT, KUl
TKPECITIOE BHECOK MPOEKTY Y CTBOPEHHST CKOPUTOBAHOI TEPMOANHAMIYHOI MOJIEJ JI7Is1 TIPOTHO3YBaHH: oca/keHb mapadiny. IlopiBHIHHS
Mi’K po3pobJieHnM TIporpaMuKM 3abesiedentam, PVTSim, i moboBUMI JaHUMU [TOKa3a/10, 10 MPOTHO3U TeMitepatypH 1ostBu Bocky (WAT)
TicHO y3romkyiothest 3 0,74% noxuGkoio. Ileil uncenbHmMit iIHCTPYMEHT MOKA3y€ TMOTEHINAT y TIPOTHO3YBaHHI OCasKeHb Tapadiiy, TAKNM un-
HOM JIOTIOMAaralouu B IjianyBanii Bugo0yTKy HadTi Ta nporecis nepepodku B Kazaxcrani. Baxusicts 1iei po6oTu nomupioeThes Ha ii mo-
TEHITIITHIIT eKOHOMIYHII BITMB Ha KOMITaHii Ta HAIiIo, a TAKOJX Ii lepeBary s HaBKOJUIITHBOTO CEPEI0BUIIA Yepe3 CIIPUSAHHS eKOJIOTIITHOMY
MIaHyBaHHIO HabTOBUAOOYBHUX MOTYKHOCTENH. MailbyTHI AOCIIIZKEHHS MOKYTh PO3HIUPHTH 11i BUCHOBKH /IS MOJQJIBIIOTO BIOCKOHAJIEHHS
MIPOTHO3HUX MOJleJIelt BUaliHH napadity B PisHUX yMOBaX.

KmiouoBi ciioBa: poruosoBaHa Mo/ieJib, OCJIKeHHs apadiny, TemrepaTypa 3acTUTaHHs, TeMIleparypa iasiaenss, PVT, myastursepia
MOJIETTh.
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NIABUIIEHHA EOEKTUBHOCTI IHTEHCUMIKAIIT VIIIIBHEHUX KAPBOHATHUX KOJIEKTOPIB
KHNCJOTHUMHU PO3YNHAMU HA OCHOBI METHUJIALIETATY (c. 36-43)

I. I. 3esekaio, O. JI. 3imin, I0. B. Jlaze6na

Po3pobka mokianiB HadTH i rasy B yHIJIBHEHUX TiPCHKUX MOPOAAX € MEPCIEeKTUBHUM HAMPSMOM DO3BUTKY Ha(TOrasoBoi rasysi.
O6’exTOM NOCITIKEHD Y POOOTI € (DibTpaIiiiHi BAACTHBOCTI YIIIbHEHUX TIPCHKUX TOPizL. [J1st po3poOKu MOKIa/iB TaKMX TTOPi/ HeoOXiaHe 3a-
CTOCYBaHHS CIIEIATbHUX TEXHOJIOTIN BUAOOYBaHHS. YIIL/IbHEH] KApOOHATHI MOPO/IH JIETKO PO3UNHSIIOTHCS OIIBITICTIO KUCIOT, ajie st edek-
TUBHOTO 3aCTOCYBaHHsI HeOOXiHO 11006 poOOUi PO3UMHN MU IysKe HU3bKY B'SI3KICTh Ta KOe(illieHT MoBepXHEeBOro HATsTY. st 1ociuKkenn
pospobuieHo crerianbie dinbrpaiiiine obaaHaHHA, AKe T03BOJISE MPOKAYyBaTH PISHOMAHITHI PIANHU Ta rasu Kpidb 3pasku NipchbKoi HOPOaN
Ta MPOBOANTH 3aMipH IIPOHUKHOCTI 1pu TrcKax 10 1000 Gap.

Jlnst BusHaueHHst epEKTUBHOCTI KMCJIOTHOTO PO3YKHY JIOCI/KYBAJIUCH TPU TPYIU 3Pa3KiB: aJleBPUTUCTUIN MTICKOBYK 3 IIIMHUCTO-Kap6o-
HATHUM 1ieMeHTOM TponukHicTio 0,2—0,95 M/l, yurispHeHnit OpraHOTeHHO-IeTPUTOBUI CBiTIO-cipuit BanHak nponukzicTio 0,001-0,004 m/]
Ta OPraHOTeHHO-IeTPUTOBMIT cipmii Barmisik mpouukHicTio 0,04—0,06 M/, Y mporieci gocizkerb Kpish 3pa3ku MPOKAYYBATACh PiIUHA iHTEH-
cudikartii npu trckax 200-300 Gap Ta remneparypi 120 °C. EdexrrBHicTh BU3HAYAIACS 32 3MIHOIO TPOHUKHOCTI 3Pa3KiB 110 a30TY /10 Ta MicJIst
eKcrepruMenTiB. B oMy gocmiaskyBanuii po3unt inrencudikaitii 103801B 301AbIINTH TPOHUKHICTD MOPiz 10 3—7 pasiB y 3a/esKHOCTI Bij
MOPO/IM Ta YMOB MPOBEICHHS MOCIIKeHb. Po3unH TpuBasuii yac 30epirae peakiiiiHy 3/aTHICTh Ta 3aBAAKN HU3bKIil B'SI3KOCTI Ta 1OBEpX-
HEBOMY HATATY TIMOOKO MPOHUKAE B TOPOAY i 3HAYHO 36i/bliTy€e paiyc 06po6KH CBEPVIOBUHN B MOPIBHSIHHI 31 3BUYATHIME KUCIOTHUMU
06pobkamMu. 3acTOCYBaHHS PO3POGIECHOTO KUCIOTHOTO PO3UMHY TIPU IHTeHCU(IKAI] CBEPATIOBIH J03BOJIUTH MIABUILYBaTH e(HEKTUBHICTH
BUIOOYBAHHS BYTJIEBOHIB i3 YIIITHHEHNX KOJEKTOPIB 6€3 3aCTOCYBAHHSI TiIPABIIYHOTO PO3PUBY IIACTA.

Kio4oBi cioBa: kapOOHATHI KOJNIEKTOPH, yIIiIbHEH] TipChKi MOPo/u, iHTeHCH(DIKaIisa CBePJIOBUH, YIOCKOHAIEHA KUCIOTHA 00pOOKa
CBEP/IJIOBUH.
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BU3HAYEHHS BILIUBY BIZTHOCHOI BOJIOTOCTI HA POBOYI IIAPAMETPH TA30BOT'O CEHCOPY HA
OCHOBI OKCHUZY HUHKY (c. 44-49)

H. B. Mincoka, O. A. Jlerepos, O. C. Illesuenxo, A. O. Ciraiios, O. C. lllepo6ak, C. B. Iloxsikos, B. B. Porap, O. B. Pe6pos,
B. A. Kpagosxon, H. B. 306enko

B pob6oTi focTiKeHO 3aTeKHICTh POOOYHX TTAPAMETPIB ra30BOT0 CEHCOPY HA OCHOBI OKCHIIY IIMHKY, OTPUMAHOTO METOIOM MarHeTPOHHO-
TO PO3MIUIEHHST HAa MOCTIHHOMY CTPYMi Biji BIUINBY BiZHOCHOI Bostorocti. JIOCTiKeHHST 3aIe)KHOCTI POGOYNX TapaMeTpiB ra30BOr0 CEHCOPY
MIPOBOJIMJIOCH 32 CTAHIAPTHIX YMOB. BysI0 BCTaHOBJIEHO, 10 31 301TBITEHHSM BOJIOTOCTI €IEKTPIHYHIIA OITip Ta30BOTO IATYNKA 3MEHIITYETHCS i,
BIJIIIOBI/[HO, 3MEHIIYE€ThCS Uy TIMBICTB /IO 1IJIbOBOTO Ta3y. SHAYHA PEAKILis Ta30BOTO IATYNKA HA ITiJIBUIEHHS BOJIOTOCTI CIIOCTEPIracThes B Jlia-
nasoni 65—-80 % BimHOCHOT BosIOrOCTi. 3MiHa OMOPY TA30BOTO JATYNKA CIIPUYMHEHA 3aXO0IIEHIMIU €JIEKTPOHAMH Ha aIcOPOOBAHIX MOJIEKYJIAX
KUCHIO Ha MOBEPXHI Yy TIMBOTO MAPy. 3aXOIJICHHS eJICKTPOHIB i3 30HM IPOBIAHOCTI PU3BOANTS 10 BUTHHY 30HU MPOBIAHOCTI Ta 3611bIICHHS
30HH TPOCTOPOBOTO 3aPsI/y, BIAMOBIIHO, 10 3MIHHU OTIOPY Iy TJIHBOTO Iapy Ta3oBoro cercopy. B armocdepi, kosm mosekyin Og ancop6yioThest
Ha nosepxui ZnO, BOHU BUAAIAIOTH €JIEKTPOH i3 30HM NPOBiAHOCTI. Peakiis agcopbosanoro na mopepxui ZnO KUCHIO 3 BiAHOBHUMU ra3aMiu
Ta 3aMiHa acopOOBAHOTO KHCHIO IHITIMI MOJIEKYJIAMU 3MiHIOE BUTHH 30HH TTPOBIiTHOCTI Ta 3MEHIIYE 00JIACTh TIPOCTOPOBOTO 3apsizy. Ancopb-
11ig BOAU Ha IIOBEPXHI OKCU/LY IIUHKY Bi/:[6yBaeTbc91 3a MEXaHI3MOM JAucolianii, aKuil noJsarae B aacopoii MOJIEKYJI [1apu a60 TiAPOKCUIBHUX
TPYII 3 MOJAJBIINM BUTICHEHHSIM TIOTIEPETHBO aICOPOOBAHOTO KUCHIO Ta BITBHUX €JIeKTPOHiB. TAKIM YIMHOM, 1€ TPU3BOIUTD 0 3HIKEHHS
YYTJIMBOCTI Ta30BOTO ceHCopy. Azcopbitisi Mosiekyn BogsHoi mapu (HyO) Takok IPU3BOAUTH 10 3MEHbIIEHHST XeMOCOPOITii (hopM KUCHIO Ha
moBepxHi ZnO uyepe3 3MeHIIEHH TJIONI TOBEPXHI, KA BiIMOBIA€ 32 BIATYK ceHCOpa. 3alPOIOHOBAHO MiAXOAN TI0/I0 3MEHIIIEHHST BILJTIBY
BI/IHOCHOI BOJIOTOCTI Ha YyT/IMBICTb Ta30BOI0O CEHCOPA Ha OCHOBI OKCUY LIUHKY.

KmoyoBi cioBa: raszoBuii cencop, OKCHJI IMHKY, MarHeTPOHHE PO3NUJICHHS, Bi/[HOCHA BOJIOTICTh, CTAHAAPTHI YMOBH.



