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Abstract

In this paper, we investigated impurities content 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 was measured by ICP-AES (Inductively Coupled Plasma
Atomic Emission Spectrometer), and density of specimens were measured by density meter. And then
heat capacity (AH) and melting temperature (Tm), specific heat (Cp) were measured by DSC
(Differential Scanning Calorimetry). The dimension of measurement temperature was O[C] to 200[TC],
and rising temperature was 4[C/min]. Impurities content was highly measured according to increasing
the content of carbon black from this experimental result also density 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 capacity, melting temperature, and specific heat from the DSC results were
simultaneously decreased according to increasing the content of carbon black. Because metallic
impurities of carbon black having Fe, Co, Mn, Al and Zn are rapidly passed Kinetic energy increasing
the number of times breaking during the unit time with the near particles according to increasing
vibration of particles by the applied heat energy.
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2.1 Al E ® &L
2 =fdAE EVA (Ethylene Vinyl Acetate,
Ho) A §318h), EEA (Ethylene Ethyl Acrylate,
ATOFINA), EBA (Ethylene Buthyl Acrylate,
Mitsui Dupont)& 7|EAEZ A&t &
AEef 2AdE F 13 2ok E 194 BE ve
Zo] B =FAdEe 24 712 EY (Japan)d &
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o2 Az

22 A8 Ty A LY
Age] BEE FE EF50] A8 A8 B

HE %7 928 ppm FELE FA3e ICP-
AES (Perkin-Elmer Instruments, Optima 3300
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4100)elth. DSCel &A= A& 0[TlAA 200
[(CIAAol X, $2E5EE 4[C/minjoldth
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¥ 1. A#E9 24R
Table 1. Composition of specimens

v %
%% |EVA | EEA |EBA C};[:in H7HA | 7HAA 3{

#1 | 7821 - - 20 13 0.5 |100
#2686 - - 30 0.6 0.5 [100
#3 1589 - - 40 0.6 0.5 |100
# - |782] - 20 1.3 0.5 1100
#5 - |686) - 30 06 05 1100
# | - |589) - 40 0.6 05 |100
#1 | - - 1782) 20 13 05 {100
#1 - - 16861 30 0.6 05 1100
# | - - {589 40 0.6 05 (100
Al - - - - - - -

A2 | - - - - - - -

A3} - - - - ~ - -
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Table 2. Ionic impurities according to contents
of carbon black

&< ppm

ofy
A

#1 #2 #3 #4 # #6

Ca | 131.308 | 134.482 | 163.728 | 133.181 | 124.768 | 101.941

Si | 330.720 | 309.359 {1410.105| 154.545 | 221.811 | 609.002

Cul| - - - - - -
Fe | 35.766 | 63546 | 41519 | 22272 | 39.279 | 50.750
All - |o295 |58 | - |25 -

Zn | 0483 | 0492 | 2.3%0 - - -

Mg | 27.927 | 20.064 | 26.233 | 22727 | 27.726 | 22.065

Ni | 3919 | 68% | 4700 | 4545 | 4621 | 4413

Na | 208231 | 213.300 | 689.385 | 231.818 | 263.401 | 150.044

K | 80352 | 76847 | 7.442 | 72727 | 78558 | 66.195

Total| 818.712 | 836.941 |2351.347| 641.815 | 783.269 {1004.410

ofN
EN

#7 #8 #9 Al A2 A3

Ca |110.209 | 126.023 | 126.453 | 160.095 | 181.367 | 147.962

Si | 461.331 | 905.368 | 959.302 | 356.294 | 213.082 [1920.714

Cu| - - - - - -

Fe | 17.941 | 26387 | 12.112 | 19.002 | 23.786 | 20.658

Al - 4.549 - - - 22.333

Zn | 4271 | 4549 - 593.824 | 569.871 | 5.583

Mg | 25630 | 31.847 | 29.069 |2926.365)2958.374] 27.917

Ni - - 4844 | 4750 - -

Na | 175.138 | 195.632 | 203.488 | 194.774 | 213.082 | 240.089

K | 68346 | 63243 | 67.829 | 61.757 | 69.375 | 94919

Total | 862.876 |1362.598 1403.097|4316.861 | 4228.937|2480.175

FAALSFo] ostd R Wizl oA EE
E %7} 500[ppm]eldt, AF wizde] o] 24
42§97 1500lppmlol 32 AAH] th
B =R A gEEY ABE sEEHe FFol
78l o BEE FFES 641.815(ppm] ~

4316.861[ppmle) ¥ 2 F7Hela dE AE &Y
& 4 Aok zeEn gRE FHE ANHEL
Uy stz A$AQ 500[ppm] ©dE JERY
T AR 23y 44 AW F #B3E AdE y
oA E gRuEAe A ool AR o &
F25E EEAY 248 37t e AUSH
wa HAA HEHo WAHez 94 E4E B
At (5.

o] AN FEGTF ALALS @A 7NAFA
2 AEHT Qe A AY AE 25 g5 wired
o] AgA < 1500(ppmlel & Ul slote A
ojt}, E3 Ald A29 E&E FFAE 4000
[ppm] o} =AM #A Fu wt=d Aolee &
gl ¢ B3R sve A& ¢ F AN

32 9%
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Table 3. Density of semicons according to
contents of carbon black

3% 2 %[g/cm?]
#1 1.045
#2 1.108
#3 1.170
#4 1.034
#5 1.098
#6 1.168
#7 1.033
#3 1.092
#9 1.155
Al 1.169
A2 1.148
A3 1.137

E 394 g5 UAxel stEEHe] FFo] F7t
g4 & Ngs9 Y=t 1.033[g/em’]l ~ 1169
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Fig. 1 Properties change of semicons according
to density

33 DSC &4

g 2748 O[ClelA 150[TCI7HAle) &= HEY
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Fig. 2 Thermal properties of EVA by content of
carbon black
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Fig. 3 Thermal properties of EVA by content of
carbon black
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Fig. 4 Thermal properties of EBA by content of

carbon black
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Table 4 Thermal properties of semicons by
content of carbon black

Ehi AH[]/g] Tm[T]
#1 5657 65.21
#2 45.10 64.13
#3 39.27 63
#4 58.12 70.53
# 49.22 69.35
#6 39.08 67.22
#7 5441 66.81
#8 44.80 64.53
#9 37.20 64.30
Al 4572 73.61
A2 45.97 64.07
A3 31.84 65.83

wEtd E4Fo) 2AY F5 ZAJEE F2
st Az JIAAQ §de) Astdd. 22z &
§ex7t Zasd Qs stEAel 5% FA
= JAT dol HAY E4E 2o A8 9
of ¢t gg nch MNAFA HF¢ dEF2 o
& Al HE th @A GERAT E4EEE
fAHoE n2oA ZAFASE ¢ F AT
g 2 AFNE T dAHo= EEAY ¥4 <
HAo] thg MNHEESd HE +5EE ¢ F AN
o

¥ 5% wEd Ago sEEYY FFE WF
ANRE o dAske HEe 25[TIe 0[TleA
Hebd Reiq.

¥ 5 HEEW §F & NrHAR HE
Table 5 Specific heat of semicons by content of
carbon black

vl d[J/g ]
7

25[C] 90[TC]
#1 0.1151 0.1157
#2 0.1139 0.1106
#3 0.1121 0.1091
#4 0.1429 0.2513
#5 0.1378 0.2167
#6 0.1166 0.1689
#1 0.1356 0.1862
#8 0.1353 0.1726
#9 0.1154 0.1376
Al 0.1083 0.1700
A2 0.1115 0.1837
A3 0.1042 0.0950

oz Hdgel ¥ & T 229 ¥t
4o JE8El wdol 42[/gTIA &Y S
100[CIANN &7 Ak olRe oAl el udol
248 22 U@ AYYel WUt AE
otk oWAYANAN olHT FYEL VAL
S AT &, AREAY gy Y 48 A
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