O6J1ikoBa KapTKa [IiP

I. 3arasibHi BimOMOCTI

Jep>kaBHHH 00J1iIKOBHI HOMep: 0221U106924

Jep>kaBHUH peecTpaniliHUI HOMeP: 0119U102270

Oco06J1uBi TO3HAYKHU: Binkpura

JaTa peecrtpaunii: 22-12-2021

II. Etran BukoHnauus JiP
Homep erany: 3

Ha3Ba €TaImy. JlocmimKeHHs npane3faTHOCTI JOCIiZHO-eKCIIEPUMEHTANIbHOTO CTEHAY IPUCKOPE-HOi
TEPMOJECTPYKLii ByryieBMiCHUX MaTe-piaiiB (BiAX0iB) y CEpeOBUILi KUCHIO IIPY BUCOKUX TEMIIEPATYPaXx i
ONPOMiHEH-Hi 3apsIPKEHUMU YaCTUHKAMU Ha JiISHI PO3TallyBaHHS IPUCKOPIOBaviB. PO3po6Ka pOeKTy
TE€XHOJIOTIYHOI'O PETJIAMEHTY pajliallilHOi TEXHOJIOTI IPUCKOPEHOI TEPMOJIECTPYKLii ByTJIEBMiCHUX MaTepiaiB
(BimxomiB) y cepeioBuIILi KMCHIO IIPY BUCOKUX TEMIIEPATypax 3 BUKOPUCTAHHSM IIPUCKOPIOBAYiB 3apsIpKEHUX

yacTHOK. O6po6Ka Ta aHasli3 eKCIIepUMEHTAIbHUX JAaHUX.
IToyaTok eramy: 01.2021
3akiH4YeHHs eTamy: 12.2021

Bup, 3BiTHOr0 JOKYMEHTA: OCTaTOYHUIA 3BiT

I11. BinomocTi npo BukoHaBus JIiP

IloBHe HaliMeHYBaHHS IOpUAHUYHOI 0coou (a00 ITIB ¢izuyHOi 0c06H): HauionansHuil HayKOBHIA

ueHTp "XapkiBcbkuil QisuKo-TexHiYHUM iHcTUTYT" HarjionanbHoi akagemii Hayk YkpaiHnu

Kopg, 3a €IPIIOY: 14312223

Micuesnaxo,u)KeHHﬂ: ByJI. AKazieMiuHa, 6ya. 1, M. XapkiB, XapKiBCbKuil p-H., XapKiBcbka 00i1., 61108, Ykpaina
dopma ByracHOCTI:

Cdepa ynpaBiriHHS: HaujoHanbHa akaziemist HayK Ykpainu

InenTudikarop ROR: He zacrocosyerscs

Poamip opranisanii:

Tenedon: 380573353530, 380573356607

IV. BizomocrTi npo cniBBUKOHaBLiB JIiP



V. BimomocrTi npo 3amoBHHKa [IiP

TloBHe HaliMeHyBaHHs IOPHIAHYHOI 0coou (a6o ITIB ¢izumuroi 0codm): THOOPMALIIS [TOMUJIKOBA!

®OIT Muponosa Ipuna BsyecnasiBHa

Kog, 3a €EIPIIOY: .000019270

Micuesnaxo,szeHHa: ByJI. Bomopumupceska, m. Kuis, 01030, Ykpaina
dopma BaacHOCTI:

Cdepa ynpasiiHHS:

ImenTudikarop ROR: He zacrocoyerbcs

Poamip opranisanii:

TenedoH: 380442396444

VI. I>kepeJia, HanpsiMHu Ta oocsiru pinaHcyBaHHs JIiP

IlincraBa ojist npoBeaeHHs [iP: 34 - norosip (3aMOBJIEHHS) 3 IEHTPaTbHUM OPraHOM BUKOHABYOI BIajy,

akazemielo HaykK (TOJIOBHUMM PO3NOPSIHUKAMU OI0pKETHUX KOWITIB Ha TposefeHHs HIIJIKP)

Hampsam (l)iHchyBaHHﬂ: 2.2 - IpUKJIaHi AOCTiIKeHHS i po3pOOKU
I>kepesia piHaHCYBaHHS

7713 - KOWTH ep>KO0I0A KeTy

Kopg, nporpamuoi kinacudikanii BupaTkis i KpegurysaHHs (KITKBK): 6541030

dakTuyHmMi 06car pinaHcyBaHHS ():




VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3po6s1eHHs HAyKOBO-TE€XHIYHUX pillleHb pafiallifiHOI TeXHOJIOrii NPUCKOPEHOI TEPMOIECTPYKLi ByrJIeBMiCHUX

MaTtepianiB (BiAxoAiB), SK HOBOTO BilHOBJIIOBAJIbHOTO I)KEpeEJia eHeprii

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Development of scientific and technical solutions of radiation technology of accelerated thermodestruction of

carbonaceous materials (wastes) as a new renewable energy source

Pedepat yKpaiHCBKOIO:

JI7151 IpoBeieHHs eKCIIEPUMEHTAIbHUX POOIT 3 BUBYEHHS AECTPYKLii ByraerpadiToBux marepiasis Ha JliHITHOMY
IIPUCKOPIOBaYi iOHIB reslito po3po6sIeHO i BUTOTOBJIEHO iHAYKLINHI IPOJITHI JATYMKI OJ151 BUMIPIOBaHHSI CTPYMY
IIy4Ka, IPOBEJEHi Oro KasmibpyBaHHS i METOOUYHI €KCIIEPMMEHTH Ha IPUCKOPIOBadi. BukoHaHO PO6OTH 3
MIPOrpamMHOro 3abe3nedeHHs i peectparii 7o3u onpomineHHs. [IpoBeneHi JoCimKeHHs TOCTiTHO-
€KCIIEPMMEHTAJIbHOI'O CTEHly TPMCKOPEHOI TEPMOIECTPYKILii ByrJIeBMiCHAX MaTepiasiB (BiIX0iB) y cepefoBuli
KHCHIO IIPY BUCOKUX TEMIIEPATypax i OMpOMiHEHHi 3apsK€HUMU YaCTUHKAMU Ha JiISHIi pO3TallyBaHHS
IIPMCKOPIOBAaYiB, I0Ka3ajIy, 0 3alIPOIIOHOBAHA CUCTEMA [O3BOJISIE CYTTEBO 3HU3UTHU BTPATHU ITy4YKa IIPU
TPaHCIIOPTYBaHHI i coKycyBaTu Iy4oK Ha MillleH] y IIsIMY fiiameTpoMm 1o 1 cM. EKCriepuMeHTH 3 ITyYKOM Bif
imkekropa, 3 eHepriero 120 keB, nokasasny, MO SKIO CTPYM Ha BXO/Ii 1O TPUILJIETY CTAaHOBUTSH 1,5 MA, a Ha Buxozi 0,7
MA, TO MiCJIs1 BK/IIOUEHHSI Ta HAJIAMITYBAHHS TPUILJIETY CTPYM Ha MOT0 BUXOZi CTaHOBUTS 1,25 MA. EKCiepuMeHTH 3
MIPUCKOPEHUM 710 4 MeB ny4koM ioHiB reJiito mokasasny, o Ha MillleHi MOXKHA ofiep>kaTu ToK 1o 0,8 MA y migami
niameTpoM B 1 cMm. UncoBi oLiHKY, 10 3po6JieHi 3a gonomororo koay SRIM zj1s1 yyka ioHiB resito 3 eHeprieio 4
MeB (imnynbcHuit ctpym 0.8 MA, TpuBasicTs iMnysbey 500 MKc, yacToTa IOBTOpeHHs 5 ', giameTp 1 cM), AaloTh HA
MimeHsx 3 Bosubdpamy 0,25 3ma,/ronguHa, a 415 3anisa - 0,14 3na/rogusa. [IpoBeeHO OIIPOMiHEHHS 3pa3KiB
peaxTopHoro rpadity ionamu resiio 3 eHeprisimu 120 xeB i 4 MeB y atmocdepi kucHio. [TokazaHo, 110 orpoMiHEHHS
ITyYKOM iOHiB reJiio NpU3BOAUTD [0 IPUCKOPEHHS TEPMOAECTPYKLii rpadiTy y KucHeBoMy cepenoulli. [TokazaHo
HMIBUAKICTh TEPMOJIECTPYKLi BUIIE, HixK Tpy eHeprii 4 MeB. 1le mosiCHI0ETbCS TUM, 10 IPU HU3bKUX €HEPTiIX i0HIB
IIOIIKO/KEHHSI MAIOTh [IPUNIOBEPXHEBUI XapaKTep, [ie 6araTo KUCHIO, 10 IPU3BOAUTDb O 3POCTAHHS LIBUAKOCTI

OKHCHEHHS rpadirty.

Pedepar aHIJIiHCBKOIO:

To conduct experimental work to study the destruction of carbon graphite materials on a linear helium ion
accelerator, induction flight sensors for measuring the beam current were developed and manufactured, its
calibration and methodical experiments on the accelerator were performed. Work on software and registration of
radiation dose was performed. Studies of the experimental stand of accelerated thermal destruction of
carbonaceous materials (waste) in oxygen at high temperatures and irradiation with charged particles at the
location of accelerators, showed that the proposed system can significantly reduce beam losses during
transportation and focus on the beam. See Experiments with the beam from the injector, with an energy of 120
keV, showed that if the current at the input to the triplet is 1.5 mA, and at the output 0.7 mA, then after turning on
and adjusting the triplet current at its output is 1.25 ma. Experiments with a helium ion beam accelerated to 4 MeV
showed that a current of up to 0.8 mA can be obtained at a target with a diameter of 1 cm. Numerical estimates
made using the SRIM code for a helium ion beam with an energy of 4 MeV (pulse current 0.8 mA, pulse duration
500 s, repetition rate 5 Hz, diameter 1 cm), give on targets of tungsten 0.25 dpa / hour, and for iron - 0.14 dpa /
hour. Irradiation of reactor graphite samples with helium ions with energies of 120 keV and 4 MeV in an oxygen
atmosphere was performed. It is shown that irradiation of helium ions with a beam leads to acceleration of
thermodestruction of graphite in an oxygen medium. It is also shown that the energy of the ion beam significantly



affects the rate of its thermal destruction. At an ion energy of 120 keV, the rate of thermal destruction is higher
than at an energy of 4 MeV. This is due to the fact that at low ion energies, the damage is near-surface, where
there is a lot of oxygen, which leads to an increase in the rate of oxidation of graphite.
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Koau TemaTHYHHUX PYOPHK: 47.31, 58.31.37, 87.53.25.05
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