Polymer(Korea) Vol. 19, No. 2, pp 187-193(1995)

AW FNLNNAY FHASFY Yol N
AEAFES) 9%

)R HP-FEFH-NBA PR F
T g Fsta, *HY 23
(19943 129 159 H$)

Effects of Low Molecular Weight Components on the
Space Charge Formation in LDPE

Kyung W. Lee, Jung H. Koo, Kwang S. Suh’, and Chang K. Kang*
Department of Materials Science, Korea University, Seoul, Korea
*Jeil Industries Inc, Euiwang, Korea
( Received December 15, 194)

£ : LDPES] F2bdst g0l nie ARG L] 982 H71st7] $iste] 52-72ColA &
"i523 LDPE, 8§47t & LDPE 3 ARAFAE 9 TL2AFH L] BASE o] §3lo
A4 §49E AR 3257} 37181 FA= Be o) ARAFHEo) AAHH
71EA18%) LDPEelA el o]FHatge] st &85 94& H7I% 2 8845
A7 oheh M EAFYEY] FFo] IS HAol T2 4B S s AoR WHAY. ol
T AYE ALAFES LRAFG RIS BR=E §olo AL ol AR RE E
e e} F2 MEAFG Ll o]FHE Ao st F2 AU R BAHHAUT

Abstract . The effects of low molecular weight constituent on the space charge formation of
LDPE have been investigated using the samples treated in xylene at 52-72°C, with different
melt indices, and the blends of low molecular weight and high molecular weight components.
As the extraction temperature increases, more low molecular weight parts were removed and
the heterocharge decreased. It has been also found that the concentraton of low molecular
weight parts was an influential factor in determining the type and magnitude of charge in
LDPE. These results imply that the low molecular weight parts could enhance the formation
of heterocharge.
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Fig. 1. GPC curves of xylene-treated LDPEs at

various temperatures.
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Fig. 2. % extractable and molecular weight distri-
bution as a function of extraction temperature . %

extractable (@) and MWD (O).
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Fig. 3. Number average molecular weights as a

function of extraction temperature.

Table 1. Concentrations per 1000 Carbon At-
oms of Irregular Parts in Xylene-extracted
LDPE

WaveNo. 1000 1378 964 909 888
(em™)

Coefficent 0.055 0850 0140  0.099  0.116

Ext. temp. RCH= RCH= RRC=
() RR'C=0 RCH, CHR® CH, CH,
control 00249 4257 0076 0295  0.346
50 00080 4145 0061 0258 0311
60 00206 3900 0063 0230 0.295
63 00183 3939 0065 0217  0.286
67 00263 23974 0056 0197  0.286
70 00152 3677 0049 0185  0.256
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Fig. 4. Charge distributions at 40kV of control and
xylene-treated LDPEs.

Table 2. Concentrations of Short Chains and
Charge of LDPE Samples

Sample Melt Index ~ Concentration of Charge at 40kV

(g/10min)"  Short Chains(%)* (microcoulomb)
LDPE A 0.25 7.0 0.614
LDPE B 2.2 12.7 0.366
LDPE C 1.8 4.4 -0.065
LDPE D 6.0 16.2 0.280
LDPE E 24 89.1 -0.117
LDPE F 45 95.7 -0.080

' . Weight ; 2.16kg, ? . % extractable in xylene at 67C.
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Fig. 5. % extractable dependence of charge near
the cathode in LDPE samples having different melt
.Index.
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