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Abstract: It was known that triphenyl phosphate wasn’

t homogeneously dispersed in HDPE/EPDM/boron carbide

blends, which caused the decrease in mechanical properties. HDPE, EPDM, boron carbide, and triphenyl phosphate were
blended with PE-g-MAH(polyethylene-grafi-maleic anhydride) as a compatiblizer for improving the miscibility of triph-
enyl phosphate. Tensile strength of HDPE/EPDM/boron carbide blends decreased with increasing the contents of triph-

enyl phosphate for flammability. However, the mechanical

properties of HDPE/EPDM/boron carbide/triphenyl phosphate

blends increased by the addition of compatiblizer because triphenyl phosphate was homogeneously mixed in the blend
system. The homogeneous dispersibility of triphenyl phosphate was confirmed by using scanning electron microscopy
(SEM). Increased thermal stability and flammability derived from high miscibility of triphenyl phosphate were confirmed
by the results of thermogravimetric analysis (TGA) and limiting oxygen index (LOI). A self-extinguishing HDPE/
EPDM/boron carbide/triphenyl phosphate blend was successfully fabricated with more than 21% LOI.
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By formation of free-radicals
Rll/\\\/nz — R;—CH;* + *CH,—R;

By migration of hydrogen atoms and the formation of two stable molecules
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Ry R

Figure 1. Two types of bond scission of polymer composites by
thermal decomposition (pyrolysis).

R—CH—=CH, + CH;—R,

L. IIalogen containing flame retardant

RX=—Re + X —» X + RX—Re + HX
X + IIN —= I + Xe

IIX +¢0Il — ILO + X+

2. Inorganic flame retardant
JAKOH), ——= AL, + 3H 0 - 298 ki/mal

Mg(OH); — MgO + H,00 - 328 kl/mol

3CaQe Al Oye 6H,0 —  ALQD, + Ca() — HyO - 340 klimol

3. Phosphorus containing flame retardant

I |
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Figure 2. Various mechanisms of flame retardant.
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Table 1. Compositions of HDPE/EPDM/B,C/TPP Blends with
PE-g-MAH as a Compatibilizer

Sample HDPE EPDM B.,C TPP PE-g-MAH

P wt%)  (Wt%) (phr) (phr) (phr)

A 0

B 1

C 2

D 5 -

E 10

80.0 20.0 10

F 20

G 30

H 10 1

I 10 2

J 10
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Table 2. Tensile Properties of HDPE/EPDM/B,C/TPP Blends

Sample Modulus Elongation Toughness
P (MPa) (%) )
A 330.5 1543.7 88.6
2479 1295.5 63.2
C 227.2 811.2 45.7
D 190.0 599.5 30.5
E 165.3 88.9 8.5
F 148.7 87.5 6.2
G 123.9 88.2 4.5
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Figure 3. Stress-strain curves of HDPE/EPDM/B,C/TPP blends.
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Table 3. Tensile Properties of HDPE/EPDM/B,C/TPP Blends
with PE-g-MAH as a Compatibilizer
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Table 4. Thermal Properties of HDPE/EPDM/B,C/TPP Blends
with PE-g-MAH as a Compatibilizer

Sample Modulus Elongation Toughness Sample Ty Ts Residue
P (MPa) (%) 0) P (°0) (°C) (Wi%)
E 165.3 88.9 8.5 E 471 439.9 0
H 160.2 892.3 40.2 H 472 422.1 0
I 200.5 855.2 41.5 I 472 303.9 0
J 283.5 921.7 55.8 J 473 2754 0
14
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Figure 4. Stress-strain curves of HDPE/EPDM/B,C/TPP blends
with PE-g-MAH as a compatibilizer.
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Figure 5. TGA and DTG curves of HDPE/EPDM/B,C blends con-
taining 10 wt% of TPP depending on the contents of PE-g-MAH as
a compatibilizer.
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Figure 6. The LOI of HDPE/EPDM/B,C blends depending on the
contents of TPP as a flame retardant.
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Figure 7. The LOI of HDPE/EPDM/B,C blends containing 10 wt%
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bilizer.
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Figure 8. SEM images of HDPE/EPDM/B,C/TPP blends depending on the contents of PE-g-MAH as a compatibilizer: (a) HDPE/EPDM/
B,C; (b) HDPE/EPDM/B,C/TPP; (c) 1 wt% PE-g-MAH; (d) 2 wt% PE-g-MAH; (e) 3 wt% PE-g-MAH.
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