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Abstract

In the present study, high-density polyethylene (HDPE)/hexagonal boron nitride (hnBN) and HDPE/Boron
nitride nanosheets (BNNSs) nanocomposites with different contents were fabricated using the melt
mixing method. The morphology, properties, and mechanical and thermal performance of composites and
nanocomposites containing boron nitride were investigated. Also, the neutron shielding performance of
the designed composites was investigated using the thermal column of the Tehran Research Reactor and
foil activation method. The results were compared with those of using pure HDPE. HDPE/BNNSs
nanocomﬂpsngs have shown higher modulus and tensile strength, higher thermal stability, and better
neutron shielding performance than HDPE/hBN. The results showed that by reaching hBN content to 0.5
wt. %, the neutron shielding of the composite was improved by 25% compared with the pure HDPE.
However, there is a 43% increase in neutron absorption by nanocomposites compared with HDPE. The
result of this work is expected to cause a natural synergy between applied nanocomposite and neutron
shields and lead to the commercial production of Leigh-weight, inexpensive, and effective neutron-shield
nanocomposites.

Keywords: Nanocomposite, Boron nitride, High density polyethylene, Neutron shielding, Nanostructure.
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. Polystyrene (PS)

. Polyurethane (PU)

. Polyaniline (PANI)

. Epoxy Resin

. Boron Nitride Nanotube (BNNT)

. Boron Oxide

. Lithium Borate

. High Density Polyethylene (HDPE)

0N Nk W —

Slaid G538 5 pole alne

Vol. 96, No 3, 2021, P 79-88

A-YR o A s Y o les A5 al>

e
4’;.0,?



T TR BT .\ SRPUe- SO VORI S USRI IR SV S PR W B PER W

AN

oo jeals 5l osliiul (ogas ;o (ctagh ) paix
S9rg Blix Glyed o wys ol 5 Al p ek
2 s G 08t Ll G cnl po el ead (318
Cuisels o See oy n ln lamlie g3 o el
5 PO H: s o Ol el o sle
) S92y e WS Slriegllplsldh CojenlS sl
2 e slablis o 1) slawslie 5 [YY] alis oony g
5 Ve M) Sglite o5l b o 2 a8 5 90 b Ll by
30 30 g 9,50 o duslie a5 Cuwl 03,5 5,158 (Y- - NM
@ arg by gl s elaly 1n) gl o w8 S
Sy se A5 L (golge 4 LS e 4 mhav S Dl
nm 5l 5e8 ol sl 31 (S Blas oS
LIBN oS5 5l ks 5 [V 0 ]as 5 050 sla sy
oads oolaiwl glsl bl cole jo (500,50 ojlul
o]
S5l slablis 4 B b gl cnl gycn!
~blis Gl Shs o5yl ( SHle YL sl Sy b o
osds plowl golazdl L5 5l ddrods ypshe 5 cewlio (g5

SRR O TR I

b 2 aielial 5 Cujels Ghagh nl o el
9 CaielS Gyl s (Sle sl Shy 9 asle Ol
5 &g)'%.alf Es 90 C)-l‘ o Slos .ol duslio g l.mc;‘i)'wlfjsl.s
Ol 0,5ee Ll g 28,5 )13 w0 0590 (3959 pl
iy bl> S Shb bl ol anlie S
sy )5 ol bl (S Gl b » oo jeelS
Gl lgieds e s Slxaogl g BN wilxisg S

el 5 15 sy

.:‘,-0 'Y

5 &l mual Sles 5@ um Y sl ol hBN
sl ol ws g [YY] js oas 515 59, L BNNSs
O sl b (Y Ml 568 Cwles o ¥ UM-0+ - NM
HM 5010 w5 L g pz cowdigyn g oolatwl 0,50
Db e alls EX3 oole o5 L a5 cusl T2N, EX3
oS &S ,5 51 (HDMA) "aalle sl L 00iss )55l

28,5 1,8 soliiwl 890 g 0ad (5,0, Ll L

3. Maleic Anhydride-Grafted High Density Polyethylene
(HDMA)
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1. Hexagonal Boron Nitride (hBN)
2. Boron Nitride Nanosheets (BNNSs)
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1. Fourier-Transform Infrared Spectroscopy (FTIR)
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3. Internal Mixer
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5. Scanning Electron Microscope (SEM)
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