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OIIHKA MOJIMEPHOI'O KOMIIO3UTA SIK OCJABJIIOBAYA PAJIIAIIL TA PECTABPAIIIMHOI'O
PO34YHNHY JJIA BIJTHOBJIEHHSA PO3TPICKYBAHD Y BIOJIOTTYHHOMY 3AXHUCTI

Os  pobora  mpucBSYeHA  JOCHIKEHHIO  CTIHKOTO  KOMIIO3WIIIHHOTO ~ MaTepialy  Ha  OCHOBI
enokcuay/mMaraeTury/kapoiny 6opy (EP/Mag/BsC) mns ocmaGiieHHS pamiamiiHOTO BHIIPOMIHIOBaHHS HpU OaraThox
3aCTOCYBAHHSX, [TOB’S3aHMX 3 SIIEPHIMHU YCTAaHOBKAMH, a TAKOXK PO3UHHY JUIS YCYHEHHS PO3TPICKYyBaHb y OETOHHOMY
OioorivHOMY 3axucTi. Bynmo mocmimkeHo MeXaHi9HI BIACTUBOCTI (MIIHICTh HA BUTHH, CTHUCK Ta yJapHA MIIHICTh) Ta
(i3uuHI BIacTUBOCTI (BOJOMIOTIMHAHHS, TIOPUCTICTD Ta HACHITHA IIUTBHICTH) AJIS1 BU3HAYEHHS MPHUIATHOCTI KOMITO3UTY
JUISl IPaKTHYHOTO 3acTocyBaHHs. OcnabieHHs pajialii BUMIpIOBaIOCs 3a JOMIOMOTOI0 KOJIIMOBaHHX ITyYKiB HEHTPOHIB,
0 BHIIPOMIHIOBAIMCA TIPH CTIOHTaHHOMY mofimi 252Cf (100 MKr), Ta CIEKTpOMeTpa TaMMa-KBaHTIB i HEHTpOHIB i3
CTHJILOCHOBHM CHUHTHISTOPOM. BHKOpHCTOBYBayacs AUCKPUMIHAILS 32 GOPMOIO IMITYJIECY 3 BUKOPHUCTAHHSIM METOLY
HYJIbOBOTO MEPETUHY Ul OTPUMAHHS CIIEKTPIB IIBUIKAX HEUTPOHIB Ta raMMa-KBaHTIB. [IOTOKM TEIJIOBUX HEHTPOHIB
BUMIpPIOBAIM 32 JIONOMOTOI0 CHCTEMU JETEKTYBaHHS TEIJIOBUX HEHTpoHiB 3 gerexktopom BF-3. Ilapamerpu
ocynabJeHHs1, a caMe: MaKpOCKOIYHI e()eKTHBHI MomnepedHi mepepisu Tr (cM ), Makpockomiuni nepepizu X (cMt) Ta
3aranbHi KoedilienTH ocnabneHns p (cM') MIBMAKMX Ta TEMIOBUX HEWTPOHIB Ta raMMa-KBaHTIB OLIHIOBANIMCS 3a
JIOTIOMOT'OI0 BiZIMTOBITHUX CIIBBITHOIIEHb. [IJIi TEOPETHYHOTO OOYMCIIEHHS MapaMeTpiB BUKOPHUCTOBYBAJIM IPOrpaMu
MCNP5 ta MERCSF-N. BumipsiHi Ta po3paxoBaHi pe3yiIbTaTH IMOPiBHIOBAIHCS, KOJH 1Ie OYII0 MOKIMBO, 1 TIOPiBHAHHS
CBITYMTH MPO TXHIO TapHY 3rOAy.

Kniouosi cnosa: 6100TTYHUN 3aXHCT, KOMIIO3HT, CIIEKTPU HEWTPOHIB Ta TraMMa-KBaHTIB, MapaMeTPH OCJaOIeHHS,
nporpama MCNP.
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ASSESSMENT OF A POLYMERIC COMPOSITE AS A RADIATION ATTENUATOR
AND A RESTORATION MORTAR FOR CRACKING IN BIOLOGICAL SHIELDS

This work is dedicated to figuring out robust epoxy/magnetite/boron carbide (EP/Mag/B.C) composite for radiation
attenuation at multiple applications related to nuclear installations, as well as restoration mortar for cracking developed
in concrete biological shields. The mechanical properties (flexural, compressive, and impact strengths) and the physical
properties (water absorption, porosity, and dry bulk density), each, have been performed to label the composite integrity
for practical application. In practice, attenuation properties have been performed by using a collimated beam emitted
from spontaneous fission 252Cf (100 pg) neutron source and neutron gamma spectrometer with stilbene scintillator. The
pulse shape discrimination technique which would come of the zero cross over method was used to measure the fast
neutron and gamma-ray spectra. Thermal neutron fluxes have been measured by using the thermal neutron detection
system and the BF-3 detector. The attenuation parameters: precisely, macroscopic effective removal cross-sections Xg
(cm'1), macroscopic cross-sections X (cm™), and total attenuation coefficients pu (cm™) of fast and thermal neutrons and
total gamma-rays respectively were evaluated using the attenuation relations. Also, the MCNP5 code and MERCSF-N
program have been used to compute the parameters theoretically. When applicable, measured and calculated results
were compared, and it tells us a comprehensive agreement.

Keywords: biological shield, composite, neutron and gamma-ray spectra, attenuation parameters, MCNP code.
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