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Preparation and insulating properties of multiple
mixed-modified insulating paper
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Abstract: In order to study the effect of organic and inorganic fillers on the performance of insulating paper, nano titanium
dioxide (TiO,) treated with dopamine hydrochloride was coated with nano-fibrillated cellulose to get a multiple mixed filler
(PDA-TiO,@NFC). Then the multiple mixed filler was filled into the cellulose insulating paper, and a sandwich structure
insulating paper modified by different multiple mixed fillers was prepared. The optimal concentration of multiple mixed
fillers was explored, and the tensile strength, DC volume resistivity, breakdown characteristics, and space charge of the
modified insulating paper with different multiple mixed fillers were analyzed. The results show that when the multiple
mixed fillers concentration is 0.5%, compared with the unmodified insulating paper, the tensile strength of the modified
insulating paper increases by 17.90%, the AC and DC breakdown strentgh of oil-paper increase by more than 17%, and the
injection of space charge can be effectively inhibited. The effect of multiple mixed fillers on the DC volume conductivity is
not obvious. The mechanical properties and electric strength improvement of the sandwich structure insulating paper
prepared using this method are significant, which provides reference for jointly improving the performance of insulating
paper.
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surface modification
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modified by different concentration of multiple mixed filler
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Tab.2 The breakdown properties of different insulating

paper in oil

RIZEZH0/(kV/mm)
R — -
L g Hid %
T b 28 2 4% 4430 176.70
T 24 2% 4K 4478 209.66
T /% 1.08 18.65

H1 T Ok AR 5 6 0 AR A R TR AR VA
GARBMERCR M E E R R —, K 132 545
R BY MIANE] 2 70 3R ORI FE ook 46 25 4% )5 46
S A B ARAE 4L (tand) , 25 SR 3R 3 s . HHER
3FLUE RS R MAR A & L4 M Y tand
0.249%; B % % Ju 3L IR SFORHIK B (9 0, 48 2 3k 1)
tand 2 I 56 B AR TH s (a3, R B 44 1 £ oot
TR 2, 4 5 B0 460 25 4000 460 2 0 1) AR 2 1k
AR 7%, IR G ] tand i K. 24 2 Jo TR BURLK
&4 0.5% I, H tand fiz /), R B HEIF 2 B 5 4R S
I B R AT

®3 FAEIMKESBEMO N RIRFEELK
Tab.3 Dielectric loss factor of insulating oil under

different oil-paper combinations
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Fig.8 Space charge distribution characteristics of BY and

2100 0

modified oil-immersed paper
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