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Low molecular weight compenents and space charge formation in LDPE
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Abstract

The effects of low molecular weight
components of LDPE and sample molding condition
were investigated to find the orgins for heterocharge in
LDPE without any addtives.

Low molecular weight chains of LDPE
encourages the formation of heterocharge by being
charged and migrating the counter electrode. The
formation of heterochage in LDPE was also effected by
sample preparation process and the kind of a moling
film. When PET film is used as a moiding layer, the
carbonyl, which may lead to increase the heterocharge,
formed at surface of LDPE.
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Figure 1. FTIR-ATR spectra of LDPE with
PET and PTEFE backing films at 120 and 180
°C: {a) PET films at 120 “C. (b) PET films at
180 “C, (¢) PTFE films at 180 °C; molding
times: 2-40 min.

ME cathode anode
o
aI A 120°C
A | T e R T
~N \‘/\
ﬁE 180 °C
2 I Y v
S
B | |
< \)
a) PET film

120°C 7

Charge denity ( 4 Clem’)

i

|

—

A

[\180°C
b) PTFE film

Cigure 2. Charge distributions at 30 kV for 10
and 40 min. molding times at 120 and 180 °C:
16 min. ( —), 40 min, {~--).

i

Y. Suzuoki [3]= el 2@ ArdrZ B
Ag Z7IANA AdE PEANE: FF457 ¥Yddxn
sk B AYd A Flrdrrt ojgge 4us @
gw 180 ‘ColA o) ol F a7t 120 CURRTE FH23H
of ¥ Holtl PETe} o3 YA FlRd7E 43d o
# strdrigE g d7idel g8 B3de] ojFuE
4o 7lodstd slRdriv BE 180 CAXN & oF ¥
&7t 2Y&es Ho R AyTET.
32, =EH AR

¢ 38 338 AE9 GPC FHeg FELx
o Z7be] wa TPAFHEL Wz A g wd
ARAFHELS WA 42T B & A 29 49 &
q@st 2 AR FOIHREE VAT B F
72 CE A8 e o|FAEHE Kol o 2x7t F
AE5E ASFS Piau 72 °Crl HA FFAEN ¥
Y2 & & 9o

33 MExudpae @S AR

ApAgdse A8e F o U5 47 94
67 °CofAl 258 ARAFHRHN ARAFHE] AAE
TRAGHIES A7 2, 2FAAE @ BA= [t
npAbedEel g3 5 10, 20, 50 pphr (parts per
hundred resin)2 3ttt ¥ 5& LWPHWP B4
Bl GPC 2oz FFo] AdS52 ARAFYE] ¥
A Z2748e B 4 Yok 1% 6& o4 #9€ 1Y Ed
zAfe] AYErld 9@ AHFE AT Aotk BE
A @e] o|FANHE Hojn olFAsFo] 20 pphre] FH
2 A3 ns Heto]l FU1gd mie A FoHE AL



Control

52°C -
66 °C ~
69 °C -
72°C

¥ ¥

10°

H

10° 104 10°

Molecular weight

Figure 3 GPC curves of xylene treated LDPEs
at temperatures of 52 to 72 °C.
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Figure 4. Charge distributions at 40 kV of
control and xylene—extracted LDPEs,
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Figure 5. GPC curves of LWP/HWP blends:
Composition of LWP: 5, 10, 20, 50 pphr,
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Figure 6. Voltage dependence of charge in
LWP/HWP blends: Composition of LWP:
WP (@), 5 pphr (O}, 10 pphr (&), 20
pphr ( A), 50 pphr (). LWP {0}
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