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Abstract: Boron carbide is lower in hardness than diamond or boron nitride but has a hardness of more than
30 GPa and is used for manufacturing tank armors and ammo shells due to its high hardness. It is also used
as a neutron absorber due to its ability to absorb neutrons, which is increasing its use in nuclear power
projects. Neutrons have no interaction with electrons and are known to pass through the material without
interactions. Along with boron carbide, the atoms with high interaction with neutrons are hydrogen, and high
hydrogen concentration polyesters and epoxy polymers including boron are used as materials for manufacturing
products for nuclear power generation waste. In this paper, the surface of boron carbide is treated with iron
oxide and tungsten to improve interaction between modified boron carbide and epoxy polymer. XRD and XPS
were used to confirm that iron oxide and tungsten are well attached on the surface of boron carbide,
respectively. The mechanical strength of the surface treated boron carbide was measured by a universal testing
machine (UTM) and the dynamic characteristics of the cured product were observed by using a dynamic
analyzer (DMA).
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o) ZAl £A= HWHEEAS]  diglycidylether of
bisphenol A (DGEBA, EPIKOTE 828)2 A}-&3}% 0,
of ZA] feFo] 187 gleqolth. F &A= oAl ZHsHAIQl
Jeffamine D-230 (&) +%=3}3hH& AlE5l% o, HE7}
Hho| B (%) SN 0 25 A Furol ALgHALt
BEZPLo|S T | e AHgE AR 2 Tron (1)
nitrate nonahydrate ¢} Sodium tungstate dihydrateS
Sigma Aldrich AFZ ¥ F¢5}o] AF8-5F T (Table 1).

Table 1. HE7uto]= 1 Jf- o] ARE-3H AL

Iron (IO) nitrate

Sodium tungstate dihydrate
nonahydrate d SINEIEE

T Fe(NO3z); - 9H0 Ma;Woy4 - 2H;0

ERE (g/mal)

404.00 g/mol 329.85 g/mol

S8k
NET (@) 7.23 179

Table 2. Ao AHGAE o EA 2B Hlg]

(@) Binder BB FB WB
Epoxy resin 100 100 100 100

Jeffamine D-230 321 321 321 321
BaC - 3
Fe-BsC - - 3
W-B4C - - - 3

22, 2E7HI0[=E #H JHE

wEsulolE & o] oA ®E AelE ool
10 wt%7} =2 EHARS 3ttt 500 ml H]# o
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Hgshol= w9 fde #elstr] §siA XRD
(X-ray diffraction, Rigaku Ultima 1V)& AF&3}% S
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AASE 9 g A" A E &
(X-ray photoelectron spectroscopy,
Kratos)& AH8-3to] 45}t

off FA] HIEO A=} IR WHeARE
A3 7] (UTM 5982, INSTRON)S ARE-3to] st
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oRF AP H A g HE7Iutol=9F A gl g Aadlo
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Figure 1. X-ray diffraction patterns of (a) B4C, (b) Fe-B4C
and (c) W-B4C.
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Figure 2. X-ray photoelectron spectra of (a) Fe-B4C and (b)
W-B4C.
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Figure 4. o|ZA] 2AEQ 52 HEA: (a) storage

modulus, (b) loss modulus, (c) Tan &
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