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Abstract: Reactive melt processing has been carried out to investigate crosdinking characteristics of high density poly-
ethylene (HDPE) with dicummy! peroxide (DCP) and perbutyle peroxide (PBP). The increase of torque in the interna mixer
indicated that the crossdinking in HDPE has been occurred by peroxides. As a result, the substantial decrease of density,
melting temperature, and melt enthal py were found while the melt viscosity increased in partialy crosdinked HDPE. Inthe
mechanica properties of partialy crosdinked HDPE, the increase of maximum strength and the decrease in elongation at
break were clearly noticed and these were more pronounced when PBP was applied as a crosdinking agent. It seems that
the maximum strength was obtained with reactive processing temperature a 150 C, however, the mixing time did not
affect to the strength of partialy crossinked HDPE.
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Figure 1. Chemica structure of peroxides used in the study.
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Figure 2. Torque variation in the course of HDPE mixing with crossking
agents asafunction of processing time at 150 C. (8) DCP and (b) PBP.
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Figure 3. Thermal degradation of peroxides used in this study. (a) dynamic scanning(heating rate 10 “C/min) and (b) isothermal scanning at 150 C.
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Figure 4. Effect of partid crosdinking on the density of HDPE(processing
condition: 150 C, 40 rpm, 10 min).
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Figure 6. Mdt viscosity of partialy crosdinked HDPE at 150 C : (9
HDPE with DCP and (b) HDPE with PBP(processing conditions :
150 C, 40rpm, 10 min).
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Figure 7. Effect of processing temperature on mechanical properties of partialy crossinked HDPE. (a) HDPE with DCP and (b) HDPE with PBP.

600

(A) Virgin HDPE
(B) DCP
(C) PBP

T

5004

4004

3001

2001

Max. strength(N)

1004

A B C
Crosslinking agent

(a)

1000
9004
800+
7004
600+ T
5001
4001
300+
2001
1001

(A) Virgin HDPE

Elongation at break(%)

A B C

Crosslinking agent
(b)

Figure 8. Enhancement of mechanical properties in crosdinked HDPE. (a) max. strength and (b) elongation at bresk(processing conditions: HDPE ;150 C, 40
rpm, 10 min, HDPE. with DCP 0.2 wt%; 150 C, 40 rpm, 10 min, HDPE with PBP; 0.3 wt%, 160 C, 40 rpm, 10 min).

Figure 9o Wk 7]"0
35 EPIel aRlelx
HWA =o)L STk

+ 92

rﬂd >

mil rir

. o]= Fnge 201] 3|
m%ouﬂﬁ

ol

O

[o

9,

F5 & 7 ok Fgue 102 7kuA|] §Hgel] me Awet SAYE
S UER Zloltk T1fel A W nie} o] sharA|e] $hko] St
of wet Arrt SRS & 5 iSler] SAE A SR &
= drk w3k DCPel| HIske] PBP7E 22 gl E Amsl 4
BE7F Y w6 & 5 ATk HDPEC W=7t 93 HDPE
ARz fradde] A ew s meby s Sk HH

olefat Bxe] Frhe FAYES Z7ke] aglo] Hrk
238 AU Felolgde] vlsto] Jrjoz b Aol He @
M Felogils A4s 7hy 20sll sk bl o5

Polymer(Koreg), Vol. 29, No. 4, 2005



390 o|FE - o5 -
600
DCP content (wt%)
® 01
o 02
5004 % A 03
z
3 i
S 400 % ) %
& : s
¢ 3004
x
©
=
200+
100 . . . . .
0 5 10 15 20
Mixing time(min)
600
PBP content (wt%)
® 01
o 02
500+ A 03
z g
S 400 it
b
¢ 3004
x
©
=
200+
100 ‘ . ‘ . .
0 5 10 15 20
Mixing time(min)

@

(b)

o

1000
900
800
7001
6001
5001
400+
3001
2001
1001

DCP content (wt%)
e 01
o 02
4 03

Elongation at break(%)

5 10 15 20

Mixing time(min)

1000
900+
800+
7007
6001
5001
4001
300+
2001
1004

PBP content (wt%)
e 01

o 02
A 03

Elongation at break(%)

5 10 15 20

Mixing time(min)
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