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Abstrac

t

In this paper, we investigated impurities content, absorption properties, and thermal properties showing
by changing the content of carbon black which is semiconductive materials for underground power
transmission. Specimens were made of sheet form with the three of existing resins and the nine of
specimens for measurement. Impurities content of specimens and absorption properties were measured

by ICP-AES (Inductively Coupled Plasma Atomic Emi

ssion Spectrometer) and Karl Fisher. And high

temperature, heat degradation initiation temperature, and heat weight loss were measured by TGA

(Thermogravimetric Analysis). The dimension of measu

rement temperature was O[C] to 800[TC], and

rising temperature was 10[C/min]. Impurities content was highly measured according to increasing the
content of carbon black from this experimental result also absorption amount was increased according
to these properties. Specially, impurities content values of the Al and A2 of existing resins were

measured more than 4000[ppm]). Heat degradation init

iation temperature from the TGA results was

decreased according to increasing the content of carbon black. All over, heat stabilities were EEA>

EBA> EVA. That is, heat stabilities of EVA containi

was measured the lowest.

ng the weak VA (vinyl acetate) against heat
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2.1 AlE H =}

¥ =89dAM= EVA (Ethylene Viny! Acetate, 8
A 5318, EEA (Ethylene Ethyl Acrylate, AT-
OFINA), EBA (Ethylene Buthyl Acrylate, Mitsui
Dupont)& 7|8A82 Al&3gded o] g9
ZA8E ¥ 13 2o ¥ 1A BE vl 2o
B =8dAMe =44 189 (In Japan)e) 3
< W2 e o @3 47 20%, 30%,
40%°1th 2 BN FHE ARE #2A,
NAFAE ARAE B3tk

AMEE #dyee] ARE 70[T] T 100[ClY &
2ol A 58 1AEASL 3 F 180[Tlel A 2087+
200lkg/cm?)e) 4Hoz TaNL st AE4go
2 Astgrt

@ %
=%|EVA |EEA |EBA CBZ‘S:;“ A7bA | |
sz - 1 - 20 | 13 ] 05 [100
wiess| - | - | 30 | o6 | 05 [100
#3589 - [ -] 4 | 06 | 05 |100
s | - |82 - | 2 | 13| 05 |10
#5] - |686| - | 30 | 06 | 05 |100
#6| - 589 - | 40 | 06 | 05 100
w| - | - |m2] 20 | 13| 05 |100
8| - | - |e86] 3 | 06 | 05 |100
#9 - | - 89| 40 | 06 | 05 100
at| - | - | - | - - -] -
Azl - | - | -] - - - -
As| - | - - -1 -1 -1-
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ARe B¢E B RS Qe AgE %
m level #F02 B
ICP-AES (Perkin-Elmer Instruments, Optima
3300DV)olth. & Age| ALEH AHE 1A ¥

Aol Axe HFE AX F YL AP
o ala BeEe] ¥ W e FH54e
dolE7] fls) Abgd Aule olv gy LR

Karl Fisher (v]22H]A], CA-06)¢]t}. $-41 = ¥
e MBS 33k FHF 2447 B EFA
Foll FF A9 FF #F3 vmag v ge g
FHEE Y] o] 24 EBLEEo 7 AR d®
3 AAREet E FF &4 DA dEge =
szl ¢f# ALgE FHls TGA (TA Instru-
ment, TA4100)e]t}. TGAY &ALx HYE= ¢
[ClalA BoO[CIAR o)z, 24 %X 10[°C/min]
o] itt.
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3.1 ICP-AES &4

B 28 7 AHo JEEY IdFE WG

W FAEE ol EeEY #§2e vehd Aol
oA AR A F FHE AolEe iy P

A EE g9 ARAI AANNHA &skol o
o] 229kV] CV/CV-W #3774 [4]& Ed=z 4
& APt

TG oEH R wxAe o)A BEeE
#FA7F 500[ppm]elal, ¢ wimde] o]y &
== FFA7} 1500(ppm]e] st 2 A A= o} i},

B =RA g2 AHE FHEEH Fako)
F7hee) wet BE #%e 641.815[ppm]
4316.861[ppm]e] WHE Fvlsln e AL U
& £ AU e dRrEe 2L AHELS
WP wrede] Al 500[ppm] ©l4-& vERY
Z AUk 2y HHE A8 F 438 A u
HAE A Agx ol AU o &
#2RE EEA® E¢E $FA/ & AdE
g HA HEEH dAHez 943 EHL B
et

o] AR FEZGU AMLL A sAFAR
AREHI Sle A Jie) A EE 9B s
A g2l 1500[ppmlol4-& vl ks Aol
. B3] Ald A29 B4¢E #FEAE 4000[ppm]
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ol o2 M A W wizH FAleolEe Aeist o & Azl Fo= FHEEY FFo] Fohgd uw
T+ 24 s AE ¢+ U} 2 HAEe AS g F Uk ojRHE IAFAdE @
E IEEY U ol24 ETLEEY YL A4
E 2. 71EEY FFe G E o2 ETE Aoz & # Utk 53] F5 Ao VA TFHA
29 ppm & Z&= EVAY &% #Fe] 117[ppm] ~ 208[ppm]
oz ggtoey F4 Fdx BA 9RAE zE
=2 _
Sl I T N o Tl EBAS #% %l 413lppm] ~ 456[ppmle2 4%
Ca | 131.308 | 134.482 | 163.728 | 133.181 | 124.768 | 101.941 5 F7H3 AE & F Utk ojRE ol BaE
=9 gy 9 A gk 7 Hol]| &3
Si | 330.720 | 309.359 {1410.105| 154.545 | 221.811 | 609.002 € 9%= A reed ERd EAE @
Jras FEAY F2UA ¥ EAT ZHE7)
o) - ‘ i ‘ ‘ i 2 ABuA Wolx £X5He Augd o
Fe | 35766 | 63546 | 41519 | 22272 | 39.279 | 50.750 & Aolzgti Atz H [5, 6] =3 7HFA Y &
Al - 2.955 5.875 - 23.105 - 41:‘ %1:_‘_?__ ‘l" SOO[me]C’V‘h’}'E]'LH Alon% zl:‘E‘
7 | oas0 5350 9 FHEE A3 & AL ¢ F du oEF
n | o 0492 | 2. - - -
AMEEe] AAZ HAFAo|E AlLHTH EF&
Mg | 27927 | 29.064 | 26.233 | 22.727 | 27.726 | 22.065 AAY} 252 Q3 R =782 HLyg AL
Ni | 3919 | 68%6 | 4700 | 4545 | 4621 | 4413 g Aoz AgdL.
Na | 208231 | 213.300 | 689.385 | 231.818 | 263.401 | 150.044
¥ 3 AEEY g D& TS5 5A
K | 80352 | 76.847 | 7.442 | 72.727 | 78558 | 66.195
Total| 818712 | 836.941 (2351347 641.815 | 783.269 1004.410 EF | ¥4 dlpom] | #5 Flpopm] | F7HE(%]
#1 208 277 75
251 W7 #3 49 Al A2 A3
#2 198 287 145
Ca |110.209 | 126.023 | 126.453 | 160.095 | 181.367 | 147.962
#3 117 304 259
Si {461.331 | 905.368 | 959.302 | 356.294 | 213.082 |1920.714
#4 129 183 142
Cu - - - - - -
#5 125 194 155
Fe | 17041 | 26387 | 12.112 | 19.002 | 23786 | 20.658
#6 123 269 219
Al - 4549 - - - | 22333
#7 163 413 253
Zn | 4271 | 4549 - |593.824 | 569.871 | 5583
48 150 438 292
Mg | 25.630 | 31.847 | 29.069 (2926.365/2958.374 27.917
#9 131 456 348
Ni - - 4844 | 4750 - -
Al 232 558 241
Na | 175138 | 195,632 | 203.488 | 194.774 | 213.082 | 240.089
A2 324 903 279
K | 68346 | 68.243 | 67.820 | 61.757 | 69.375 | 94.919
A3 162 415 256
Total| 862.876 |1362.508|1403.09714316.861 [4228.937(2480.175
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a¥ 1~3& 0[TCleA 800[CI7tAIe &= ¥
AN FHEEHe] T wE GEI MA2ES
d FF &4 ved Aok 2y 13944 &
T ARl FHEEYY ghgo] T wel &
8 MA2=7F 32655[C] ~ 450.11[Cl9) HH=2
Z7tste A& ¢ F Uth 932 HFEEYY F
Zhell wE Wolx FAYY rtu=rt F4HU7
gEoz AzZtgch =3 FEEHo] Friged w

5% &488 Aase AL ¢ F Utk 97
AN FF 4o ast Bue AHo] wlojx
A el A7t| stesde) 3 e 2L
& A [7].

100l e §1 (Carbion 20%)
I | #2 (Carbon 0%}
Ny | === #3{(Carbon 40%)}

A
80} 1

20F

0

0 100 200 300 400 500 600 700 800

Temperature (T)
38 1. FHEEYY Sgo] 4B EVAY 2H54

100 ——— #4 (Carbon 20°%)
........ #5 (Carbon 30%)
=== # (Carbon 40%)

&0

Welght (%)

0
Temperature (T)
Y 2. FHE B Y9 §Fel wE EEAS) IHESA

2832 29 1~344 EVASY d83 /A &%
7} 32655(C] ~ 33262[ClE2 713 WA Zides

0 100 200 300 400 500 600 700 800
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3t7] W Eolth. ol d BFEL E 394 F43F
At ZIAFAEY € ¢AEE O E A
A BEE dHeln glov Ale] dE
<=7 7P 9 AL ¢+ A% A 2%
3 dAH 22 EEATL AlHE FoA
AHQ E4E Boln Uog & F Urh
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Temperature (T)
a7 3. 7t EYe ge] BE EBAY A5

E 4 HEEYY g G2 BEFe IHEY

FH| € &3 AN 2E[T] =% &4%l
#1 326.55 79.54
#2 329.72 69.62
#3 332.62 59.87
#4 446.03 79.87
# 446.66 70.03
#6 450.11 59.84
#1 437.98 79.85
#8 442.01 69.81
#9 44465 60.46
Al 328.72 60.97
A2 455.78 61.41
A3 441.06 62.08
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