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ABSTRACT: The effect of electrically pre-stressing in the
composite of nano-SiO, / low-density polyethylene (LDPE)
was found during measuring the high-electrical-field
conduction of the composite. It means that the direct current
(DC) conduction of the composite after being electricaly
pre-stressed with the same polarity high DC electrical stress
(about 8x10” V/m) for 2h was lower than that without being
pre-stressed. More interesting is that the effect of electricaly
pre-stressing becomes more obvious with increasing of the
content of nano-SiO,. Interfaces between nano-SiO, and LDPE
were investigated with transmisson electron microscope
(TEM), so did the dispersing status of nano-SiOy in LDPE. The
effect of nano-SiO, on crystallinity and crystal morphology of
the composite was verified via X-ray diffraction (XRD). At the
same time, the interaction between nano-SiO, and molecular
chain of LDPE was studied with Fourier Transform Infrared
Spectrum (FTIR). Finaly, the mechanism of the effect of
electrically pre-stressing in the composite was explained with
mi croscopi ¢ measuring results mentioned above.
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Fig.1 Diagram of high field conduction measuring
sequences

HL 3 UM o 2 R BT S B PR 2 ] LA X R — IR 3
DRI . S A O RE Jm AT R — A A I

PDF S i “pdfFactory Pro™ i H iRAG]&E www. fineprint.com.cn



http://www.fineprint.com.cn

148 o SN 5 R <€ T/ 1 R R = 4

26 %

B S N R ] 1 R
2 REWERMOT

2.1 EHBEFEME

ST A gk SO LDPE 444 EHE TEM
W25 K&l 2 Fros.

M 2 R PLE H, gk SIO, kL 134 2] M43
7E LDPE ., Pk R AN

d =8 nD/n (1)

o dy R AT RS D ok B4R R
n S ORE I ANEL, A ST n Sk 30 N, Hegh sk Rk
BIERI RN Y 53nm, # LDPE 4> 7% .
MEE R LB mT LU Y, 952Kk SIOJ/LDPE £ & 8k,
2K SIO, T LAEK AR ERE I 20 A7 AE o T
DL R I S IR VL rT LAE G K. SO, b 114
A1 %) LDPE H1,

o —

. 500 nm

-
F = "

2 & 10% K SO, 44 TEM [E (* 20000)

Fig. 2 TEM photo of the composite containing 10%
nano-SiO,(w=10%) (" 20000)

2.2 X StZAT5t

3 gk SOk T 4fi LDPE KI5 AN
WRFEGIK SIOE A M EHI XRD B ((a) A4k SO,
i, (D) AR E AR A ED .

M 3y PUR I O T8k k 1/ RF
RN RN RN, 4K SIO KT X TS 6 S hx
M) SIO fTHIEAH L, HATHF I IR IR AR 55« AiTAR
WA e . @240 LDPE W INgik SOk JH, H&
PR XRD B 31025 47 (AT 6 s s 48K, R4k
i AR, JF HBEE K SO MU 139 in i 348
Tie LJENAET LDPE (145 f 43 A YA ks Fn S5 A
Hik%, ) LDPE HHsINffghk SOk 1, f£ LDPE
HHFE Y T U, EHE T LDPE 454, ST LDPE
45 BRI YK SIOCKRL T IR 3G i 38 in - @4
X T2l LDPE (1) X fiT5 ff1, 49K SIOJ/LDPE 4544
BHE X AT AN, FBEA W 3G n,  JLAT 5 A
AR GIEIX I G S5 R AE T4k 7 I,
R RSTAR /N o B ARRR IR I35 N, 4k
WL FH T v 1% THI A6 R A 2% 3 2 1 A A2 36 4 11 4]

F, AR RS R, BRI R SRR, MM H
WEEMEHII X BHERATH AN, FRREE gh Kok
TN BT 500 50 %

& on
0.2
0.1

Eifea]

20 40 60 80 100 120
20/(°)
(@) @K SIOKLT 1] XRD

0.6 LDPE+3%#4k SO,
LDPE+1%%)1k SO,
LDPE+0.5%411k SiO,

0.4 ~ PureLDPE

200 40 60 80 100 120
2q/(°
(b) 4l LDPE %uth)iléﬁﬁﬁ*il» ) XRD
3 SIOREEMRIE X FHE&iTHE
Fig. 3 X-ray diffraction spectra of nano-SiO, and the

nanocomposite of L DPE and nano-SiOy
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Fig. 5 High field conduction of the sampleswith and
without being electrically pre-stressed
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