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00pa3yIoIuXCcs MPU 3TOM BTOPUYHBIX PAIMOAKTUBHBIX OTXO/IOB, 8 TAK)KE Ha YMEHBIIIE-
HUE KOJIMYECTBA TEXHOJOTUUYECKUX MEPEICIIOB.

B paGote uccnenoBan metoz nepepadbotku Merauinyeckux PAO myTtem cyxoii nes-
aKTUBAIUH TOBEPXHOCTHOTO 3arpsi3HEHUS] METAJUTMUECKUX PaJHOAKTUBHBIX OTXO/IOB C
MOMOIIBIO poOeMeTHON ycTaHoBKU. OmpenesaeHo, YTo sl JAHHOTO METO/a Tmepepa-
6oTku ipurogHsl TBepAble PAO, peacrasistonie coooi MmeTaminyeckue pparMeHThl,
U3JIENHS [IBETHBIX M YEPHBIX METAJNIOB 0€3 CKPBITHIX MOJIOCTEN TOJIIIMHON HE MeHee 2
MM, HE UMEIOIIE TOPUCTON CTPYKTYPhI, MACISIHBIX 3arpsi3HeHuid. [1o pesynbraTam uc-
IBITAaHUN OBLIO YCTAHOBIICHO, YTO KO3 (HUIIMEHTHI OUUCTKU BEIOPAHHBIX 00pa3Il0B CO-
ctaBistoT ot 70 10 99 % B 3aBUCUMOCTH OT BpeMeHU 00pabOTKH.

1. HII-020-2015 «Co6op, nepepaboTKa, XpaHEHWE U KOHJAUIIMOHUPOBAHUE TBEPABIX pa-
JMOAKTUBHBIX OTXO/IOB.
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The results of measuring emissions of inert radioactive gases from an industrial nuclear
reactor on a semiconductor gamma spectrometer, using cryogenic concentration sampling and
the sampling method with concentration under pressure are shown. Comparison of methods
is carried out.

B npouecce skcrutyatanuu [IPY o6pa3yrorcest ra30a’po30iibHbIe paIuOaKTUBHBIE
orxoabl. HecMOTpst Ha nmpeABapUTENbHYIO OYUCTKY, YAaCTh a’po30Jieil, ra30B U MapoB
MOCTYMAIOT B OKPYKAIOUIYIO CPEAY U MOTYT CO3/1aBaTh JI030BYIO HAarpy3Ky Ha Mepco-
HaJl IPEANPU[ATHS U HACEJIEHHE POXKUBAloLee Ha Onu3nexanie teppuropun. OCHOB-
HBIMH J103000pa3yIOIIUMHU PAIMOHYKIHIAMHU, PATUOHYKIMIHBIN COCTAB KOTOPBIX B CO-
OTBETCTBHM C pacropspkeHueM mnpasutenbcTtBa PO ot 08.07.2015 1, Nel316-p «O6
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YTBEPKACHUH TEPEUHS 3arpsA3HSAIONIMX BEIIECTB, B OTHOIIEHHH KOTOPBIX MPUMEHS-
IOTCSI MEpBbl TOCYIApPCTBEHHOTO PETrYIUPOBAHUSA B O0JIACTH OXPaHbl OKPYXKaIoIIei
cpenbl», Heo0X0IMMO KOHTpoJIMpoBath — sBistitoTcst IPT [1]: aktuBanimonHOTO Mpowuc-
xoxaeHuss Ar-41, npoaykrel aenenust ypana Kr-85m, Kr-85, Kr-87, Kr-88, Xe-133,
Xe-135, Xe-138.

J1J1s1 KOpPEKTHOTO OIpeieNieHUs PaIMOHYKIMAHOTO cocTaBa BeiOpocoB MPI, HeoO-
XOAUMO HCIIOJIb30BaTh METO/bI, UMEIOIINE HUKHHUI MOPOT U3MEPEHHUS, YIOBIETBOPSI-
IOLUH TpeOOBaHUSIM, KOTOpPBIE 00YCIIOBIEHBI 00BEMHBIMU AKTUBHOCTSIMHU BBIOpAChIBa-
€MBIX Ta3000pa3HBIX PAIMOAKTUBHBIX OTXOJIOB MPH JIIOOOM pexuMe paboThl peakTopa.

B pabote ncnonb3o0BaKCh JIBa METOMA:

MeTo/1 KOHIIEHTPUPOBAHUS Ta30BOM MPOOKI ¢ UCIIOJIB30BAHMEM METO/Ia KPUOTEH-
HOT'O 3aMOpaKUBAaHUS B KacKaJie U3 MSATHU a30THBIX JIOByIIEK (nanee - AJI) u merona
KOHIEHTPUPOBAHUSI MPOOBI C HCIOIb30BAHUEM 3aKauyKH Ta30BO3JYIIHON Cpeabl U3
cOpPOCHOI TPYyObI MPOMBIILJICHHOW PEAKTOPHOM YCTAaHOBKH B COCYJ MapHHEIIU TOJ
nasinenneMm | MlIla. MeTon KppOreHHO KOHIIEHTPUPOBAHUS OCHOBAH HA ITPOKAYKE ra-
30BOM CMECH Yepe3 KacKaJl U3 MATH MMOCJIe0BaTeIbHO coeTuHeHHBIX AJI (pucyHOoK 1),
MpEeACTABISAIONINX U3 cebs OapooTep o0bemom 100 MJT ¢ TOJMIIUHON CTAIBHBIX CTEHOK
2,5 MM. AJ] 3alI0JTHEHBI CHIIMKAreJIeM ¢ HAChIIHOM MJI0THOCTHIO 1 Mr/cm?.
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[Tokazano, uyTo MeTon oTOOpa mMpod B cocyn Mapunennu noj gasnenueM 1 Mlla B
CPaBHEHHUH C METOJIOM KPHUOTEHHOTO KOHIIEHTPUPOBaHUA uMeeT Hepocratounbid HITN
JUTSI OTIPEJICIICHHMS B BRLIOPOCAX PEaKTOPHON yCTAaHOBKM TaKUX PAAHMOHYKINIOB, Kak Kr-
85m, Kr-88, Xe-138 u3-3a nx Masnoil KOHLEHTPAIUHU MOCJIE MTPOXOKIEHHUS BCEX CUCTEM
ra3004YHUCTKU U BBIICPKKH.

OOmas 3arpys3ka JIeTeKTopa raMMa-CIeKTpOMeTpa MpU OJAHOBPEMEHHOM OTOOpe
npo0 u3 cOpOCHON TPyObl IByMsI METOJAMM COCTABJISIET: IJii KPUOTEHHOTO METOJa
(mepBas 1o X0y IMOTOKa Ta30BOM CMECH a30THAs JOBYIIKa) — 26 ¢!, i MeToa KoH-
LIEHTPUPOBAHMS MO/l AaBJIECHUEM B cocyne Mapunemm — 11 c’'. DTo Mmoka3pIBaCT MEHB-
mryto 3¢ (HEeKTUBHOCTh METOJIa KOHLIEHTpUpOBaHus noa fAasienrem 1 Mlla B cpaBHe-
HUU C METOJIOM KPHOTEHHOTO 3aMOPAKHBAHUA.
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[TpumeneHns MeTo1a KOHIICHTPUPOBAHUS MTPOOBI IO JaBJICHUEM B cocyne Mapu-
HEJUIM BO3MO)KHO IIPH YBEIUYEHHH PAa00YEro JaBJIEHUS B COCYJE, MO IPeIBAPUTETb-
HBIM pacueTaM, 10 3 MIla, u kak cieacTBue HeoOXOAMMOCTh pa3paboTku cocyna Ma-
PUHEIIN, YAOBIETBOPSIIOLIETO TPEOOBAHUSM.
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Mechanical and shielding properties are affected by the addition erbium oxide in the Zinc-
tellurite glasses.

In several types of space research, oil industry, industry, dental and medical fields,
and nuclear research facilities, the rapid use of ionizing radioisotopes makes the need
for effective radiation shielding materials to protect individuals and patients in the sev-
eral radiation regions who deal directly or indirectly with high-energy ionizing radia-
tion a very vital issue 1,2. Mechanical features are investigated to the glass system with
the chemical composition [(TeO,)70 (Zn0O)3]100-x (Er,O3)x] with molar fraction, x =
1,2,3,4, and 5. Elastic modulus is predicted theoretically utilizing various mechanical
models and compared with the experimental data. Moreover, the shielding properties
are detected using the Monte Carlo simulation code (MCNPS5). Among the shielding
factors, The mass attenuation coefficient (MAC), the transmission factor (TF) and ef-
fective electron density (Neff). Successively, exposure builds up factor (EBF) and en-
ergy absorption build-up factor (EABF) were predicted using the BXCOM program to
appreciate the photons accumulation inwards the studied glass material. Finally, it has
been concluded the present synthetical glasses are preferred to utilize in various radia-
tion shielding applications.

1. M.Y Hanfi, M.I Sayyed, E. Lacomme, K.A Mahmoud, I. Akkurt, The influenceof MgO
on the radiation protection and mechanical properties of tellurite glasses, Nuclear En-
gineering and Technology, https://doi.org/10.1016/j.net.2020.12.012.

2. Mahmoud, K. A., Sayyed, M. 1., Alhuthali, A. M. S., & Hanfi, M. Y. (2020). The effect
of CuO additive on the mechanical and radiation shielding features of Li2B4O7—

117


mailto:maousdmasoud@gmail.com

