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OLIHKA TAPAMETPIB JIJIS1 PO3PAXYHKIB EHEPI'OBUAIJIEHHS BIJJ TAMMA-KBAHTIB
Y JEAKUX KOMIIO3UTHUX MATEPIAJIAX

VY naniif poOOTI IOCHIPKEHO NEKiIbKa MapaMeTpiB, 0 XapaKTepu3yIOTh eHEProBUAUICHHS BiJ (OTOHIB B 00yacTi
enepriit Bix 0,015 1o 15,0 MeB a5t 40THPHOX KOMIO3UTIB 3 BUKOPUCTAHOTO Narnepy. s 3aXucTy Bil pagioakTHBHUX
yJIaMKiB y DI3HHH 4Yac BHKOPHCTOBYBAJIHCS KOMIIO3WTH 3 MaKyJaTypu Ta HarypainbHOro kayuyky (WP/NR) pizHoi
mIiTkHOCTI B miamasoHi Big p = 0,894 no 1,16 rm-em 3, Takoxk BHKOPHUCTOBYBAIIUCS AESKi J0OaBKH, BKIFOYAIOUN CaXy 3
BHCOKOIO abpasuBHicTIo, mapadin, B4C, a takox marHetur. OTpuMaHi mapamMeTpy B3aeMoAii ()OTOHIB: €KBiBaJICHTHHH
aTOMHUI HOMEp Zeq, KOeILi€HTH HAKOIMYEHHs /sl eKCIIO3MLIT Ta €Heprii MOriIMHaHHS OyJIM BUBYEHI 3aJIEKHO BiJ
eHeprii ramma-kBaHra, eaeMentHoro ckiaay WP/NR ta s raubunau npoHukHeHHst 10 40 cepeiHiX JOBXKUH BiTLHOTO
mpo0iry. 3HadeHHs Zeq MOKA3aIM HE3HAYHy Bapiamilo y BHOpaHOMY Aiama3oHi €Heprid, a Koe(illieHTH HaKOIHMYCHHS
BUSABWJINICS HEBEIMKAMHU TP HHU3BKiH 1 BHCOKIH CHEPTisX, MpH BEIHKNX 3HAYCHHSIX y MPOMDKHIA EHepreTHJHIl
obmacti. Kpim Toro, Oyno oOuucieHO KepMy BiTHOCHO TOBITpS Ui e€Hepriii ramma-kBaHTiB Big 1 mo 20 MeB i
MMOKa3aHo ii 3aJeKHICTh Bl €KBIBaJICHTHUX aTOMHUX HOMEpiB. Y po0oTi Oylo HpOIeMOHCTPOBAHO, IO 3aIlOBHEHI
3pa3Ky MPOIIOHYIOTH Kpallli MOKIMBOCTI JJIs eKpaHyBaHHA, HiX He3amoBHeHi. OTprMaHi JaHi MOXYTh OyTH KOPHCHI B
paniamidnii ¢izumi npu orin y-pamiamii mciast WP/NR expanis.
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EVALUATION OF GAMMA-RAY BUILDUP FACTORS
FOR SOME WASTE PAPER AND NATURAL RUBBER COMPOSITES

In this work, four waste paper composites were studied in terms of several photon interaction parameters over the
energy region from 0.015 to 15.0 MeV. The waste paper and natural rubber (WP/NR) composites of different densities
ranging from p = 0.894 to 1.16 gm-cm~2 were used for shielding radioactive rubble at different time period stages. Some
additives were also used including high-abrasion furnace black, paraffin wax, B4C, as well as magnetite. The deduced
parameters of photon interaction: equivalent atomic number Zeq, exposure buildup factor and energy absorption buildup
factor have been studied as a function of incident photon energy, WP/NR elemental composition, and for penetration
depths, up to 40 mean free path. The Z¢, numbers have shown slight variation over the selected incident energy range
and buildup factors were found to be modest at low and high photon energy meanwhile their values increase widely
over the intermediate energy region. In addition, kerma relative to air for photon energies from 1 to 20 MeV were
computed and show dependence upon equivalent atomic numbers. In this work, it was clear that filled samples offer
better shielding capabilities than unfilled ones. The obtained data could be useful for radiation physicists and scientists
in estimating the y-irradiation received after applying such shields.

Keywords: composites, buildup factors, exposure, energy absorption, kerma.
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