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Thermal Ageing Properties of Insulating Paper for Power Cables
(Continued)

—Pyrochemical Behavior of Metal Ions in Insulating Paper—

By Tomiyasu Shimoyamada and Koshiro Tsunematsu

Hitachi Electric Wire and Cable Works
Hitachi, Ltd.

Abstract

The writers discussed in the No. 12 issue, Vol. 36, that in considering the
problems of drying paper insulated cables, it is necessary to study the problem
of pyrolysis and metal ions which influence the resistance against thermal

breakdown of the cellulosic insulation.

In this issue, the writers deal with the influence of 14 metal ions including
Li, Na, K, Ca, Mg, Ba, Mn, Fe, Cu, Ag, Al, and Sn ion on the thermal ageing

of Kraft insulating paper in drying.

The experimental results may be summarized as follows:
(1) Cu, Fe, Al, Sn, Mg, Mn, and Ni ions were found to have a great

catalytic effect on the thermal ageing.

On this finding, the writers

contend that a great care should be taken to prevent not only Cu and
Fe ions but also Al and Mg ions from making their intrusion in the
water used for the final washing of the pulp in the mill.

(2) The treatment of Kraft paper with active copper caused no difference
in its electrical properties. This fact shows that the heat stability test
and the electrical life test provide a significant criterion for metal 1ons.

(3) Ionic exchange of an inactive metal in the carboxyl group of noncellulosic
materials of paper is recommended as one method of improving its

electrical properties.
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= 4 oy — 7 1 A
Table 2

& B H o MOW | ELA ‘. HCl | LiCl
X 4 (%) 0.51 i 0.17 0.18
= B ' & B 1,150 1,000 990

| E
4z Efr ¥ o HE ;‘tﬂ . MnClz FeClo NiSO 4
K 5% (/) 0.26 { 0.33 0.30
B B BEH A& K 1,000 | 1,010 1,010
17 A TR YR A W e L U 7RO 32K 7 CT PR

- pr Ay BLOT =FvBRoLNEL RS ET 200
cc FoELCHLEH L, @O XN VENT RO L
Ttk & L7,

PR OREHZ D W TR K
PR B2 RITKD T

HCI o x4ty 0.17%
SXxhigs, ZhLLEORERITO T LR
Sy fiEDNE D, F2 ‘*f"li THETCNHRDHLD
©, OB, i HCLapc 1,150 5>
5 1,000 12T L7ch> & mhiis W 350 4 ol
S biXIT 2 A LT X AR

(3) #FHiLEBRIE

il O AL F 2 i L7z nIH‘h 710 g (14 cm x 64 crn)
ﬁ'?I:I}t::'ﬁ‘cu- T — B —R B R T O RTER S & W — fm

g 13041 °C iohn# L, 16, 25,

' fr{* [”] .f.l

L,?\ ‘] 1*’.1 T' ;

w 1?"5“35'1“1%’“%1'1:%’&-5&::;:j—:
% &k

LR —AG

/ “I-'.:'i:

\_‘L—b} jf_.f\

fféft?iJlJl

50 B Xox 100 B & SRR S D LT CR i SRR
— BT X O TEER IOy F=v B XOEA
LTWwWb 4B A v idEEShvd L7 v =

ffm’afr'm);?é - F T RS RIC X o CTEGERHIE L,
m 4 5 X OV A BRI PR VTR Ol b IZ T o7
Nl ) [
% i ?’“h%f L:-: L AHEATS
oY) oHh{befES &N

—

T

u)ﬂi Flxfpzfosy: (i

CIBES LR, 4

FH)Q ”umemvamﬁmﬂubghnTzmmaﬁa}
AR A O CRIE L7z,
(V) ® B & X

(1) E€RAFAoELo—XRFRREEOFE
i % O 4 B AT LI L7z sEkk o 130 °C 2k
7 relith DB X 5 E AL L2 R XU

3B (kEZHE) TR L7, woaRx7T A H Y ElEB X
7B b N4 EY, 83 Bk Mn, Fe, Ni, Cu, Ag,
Al, Sn It FofERe s Lic,

(5 1+on)

L= 2 (St )i, (3)

M

|| NaOH KCl CaClz !. MgClz !i BaCleg
0.37 0.32 0.25 I 0.20 | 0.37
1,020 1,020 1,020 | 1,010 ‘ 990
l_ === — __| = e e e — _|— — o :—_:__ e ey
CuCle AgNO3 AlClz | SnClg | SR AL
o 0.29 0.49 | 019 | 0.4 \ 1.00
1,010 1,020 | 1,000 \ 1,000 | 1,000
1200
o ® M T
o /4O 1
a ic’ +:_i1: *
il x  Na
| a 4
1000 s i
= ff-lu’
]
800
i
600
400
=RA® 0T
200 - : - 1
d 25 S0 75 100
oAz fiE (o
2K i Ay OB OE S LI IC
e X IFETEYE (1)
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