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Abstract: Reactive melt processing has been carried out to investigate crosslinking characteristics of high density poly-
ethylene (HDPE) with dicummyl peroxide (DCP) and perbutyle peroxide (PBP). The increase of torque in the internal mixer
indicated that the crosslinking in HDPE has been occurred by peroxides. As a result, the substantial decrease of density,
melting temperature, and melt enthalpy were found while the melt viscosity increased in partially crosslinked HDPE. In the
mechanical properties of partially crosslinked 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 crosslinking agent. It seems that
the maximum strength was obtained with reactive processing temperature at 150 C, however, the mixing time did not
affect to the strength of partially crosslinked HDPE.
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Figure 1. Chemical structure of peroxides used in the study.
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Figure 2. Torque variation in the course of HDPE mixing with crosslking
agents as a function of processing time at 150 C. (a) 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 T.
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Figure 4. Effect of partial crosslinking on the density of HDPE(processing
condition: 150 C, 40 rpm , 10 min).
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Figure 5. Thermal properties of crosslinked HDPE : (a) melting tem-
perature and (b) heat of fusion(processing conditions: 150 C, 40 rpm, 10
min).
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Figure 6. Melt viscosity of partially crosslinked HDPE at 150 C : (a)
HDPE with DCP and (b) HDPE with PBP(processing conditions :
150 C, 40 rpm, 10 min).

AA B4 Aozl g&S v} Figure 7°] DCP} PBPE 0.1
~03 wi% A7lslo] ¥be &4 J1Ed a9t ZdEe J)AH
545 Yepigich 13ellA] B wle} go] FluAle] Hrlel] <8t
o 714 Aot Foreke fa} T Ark SRS F A 2FE Sl
9] o] FTIETFE 28 e € 5 Jrh ol BE sl
2|3t} HDPE®] ?MQ uo}b Zof| wh2 ZHtolth DCPE 150 T
A4 02 mRE HIIGES W 71 3 A vehls A
< & 4 lor Wbl PBPE 160 CollA 03 w%s d7lsl 7fust
e W 7P e AUAES Jede & ot ve on
1509} 160 CE Figure 3@@)ol A4 Hi= v} o] B £% 10 Thminol|
A Zzre] FruAl7Y 30% W wle) Lxolth = ols IilatE
= o83 8§ 715 QlolA £8 71T R AN FhaAle] 23
7t 30% BEHE LR MAshe 49 HDPEY] #¥ 7l A%r}
7V oA ol ) 714 74 358 2ujdi) o
4§ 272 5H 7hd HDPES 71A1H A5E 7t Zag o
Al7le kg 7hEeEs g 24E B4 des o 4 gk
Figure 82 7FulA7]A] ¢& 1% Za)od @} Figure 7904 7}
AE Arlete] Azg vk u2x Zelqdgd 3 P 9523 714
A 548 JeiE 2a4 A %}@E} el ®iE uf
¢} gol NtuAE HrehA g ﬂt—?—f& a9E Edddnt s
AAE FH7rete] shvgt ndE &

o e & F A ojF é#ifﬂ 7}11 AP—OI e A
2= Zeldgde g 499} A8 71X Akge] AL 1de

]



W g gl A aUE
600
Mixing temp.(°C)
® 150
s00] RS-
g l g < 185
= 3 B
€ 4004 % g
& 3001
x
=
200+
100 T " "
0 0.1 0.2 0.3
DCP contents(wt%)
(a)
600 Mixing terp.(°C}
® 150
o 155
5001 e
= 8
£ $ 5
B 400 3 ¥ 5 i
o
D 3001
*
[s]
=
2001
100 T " '
0 0.1 0.2 0.3
PBP contents(wt%)

®)

Zeolgas 7ba 54 AT 389
1000 Mixing timp.‘(;%)
. 900 o 155
£ a0l S
=
g 7004 i §
S 6001 l
«
§ 500 % .
g 00 g
5 sool { %
1]
2007
100 ; ‘ ' ' -
0 0.1 0.2 0.3
DCP contents(wit%)
1000 Mixing temp.(°C)
900/ . 150
& 800 < e
E 700- E % © 165
5 600 g [}
® 5001 z
P o
S 400 ¥
g 00
S 200 :
S )
1001 =
0 ; , , .
0 0.1 0.2 0.3
PBP contents(wt%)

Figure 7. Effect of processing temperature on mechanical properties of partially crosslinked HDPE. (a) HDPE with DCP and (b) HDPE with PBP.
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Figure 9. Effect of processing time on mechanical properties of partially crosslinked HDPE. (a) HDPE with DCP and (b) HDPE with PBP.
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