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lon Permeation in Compounds for the Power Cable Sheath

Dongmyung Kim, Kwangseok Park, Kwang S. Suh.
Department of Materials Science. Korea University

Abstract - Permeation of Ca?* ions in PVC and
flame-retardant polyolefin (FR) compounds for
the sheath of medium voltage underground
cables was studied. At 70TC. ion permeation
increases fast at times of up to a few tens of
hour and then at a relatively slow rate. The
first fast increase was attributed to the
diffusion of ions in the samples while the
second slow increase of ion permeation was
attributed to the permeation of Ca?' ions
through the samples. It was also found that
the diffusivity of Ca®* jons in FR compounds is
much higher than that in PVC compounds.

1.4 8

HZ A E AFWAAIEY A2 (Sheath) S
< 2AFAY Al ELS AHEH Utk o] HAaRe 7
€9 PVC A2E diAzte A2 Ar2N, E2e9
BA nEA 7712 dAZAAE £Fet Az

drdez Zelga®A nEAC TR 2HAN
O0F ZHE nEAe] vzl 2 Ede 2 ¥Es
o, AFAET FUE Szl qEHA de
gF2Xee o2 EEe ¥IAE T 4 UG F,
2 2YdA nEAE ¥E Ao e nEAY A
gx vz o] ALse F¥ Ex o9 Exsl 2
A @, Wl of PR} Br1A FAAE EF
ol zA e AYgdo] ol A HuR gRIRH ol
o AFI goldA sbeAel WS wo}. 53 7o)
A8 Fhele ZF oA B¢ E0 ed, oS
o]&d Ee¢EE0 AREA HEzoz INY sl
of i £, A% =& 7 %9 ARZ¥H A W
2 4" 4% o2 Acld dAd2o wyste FE
A9 JF¢ Fv 48 dde AL ov LEH v
A1),

T, & A7 e AFWaAol B A28 A
TEQ PVC HAL=s Az ALsE EeduAd
YA 2 AR EEY o] 2FEHYE FESIYT

2.2 B

1 M Zy|

(A
-4

A ALEF ABe 2 AgAolE g
BAste HAEAM PVC PABEs 33T
HEE 2% & dFete AL4EgT. olexd A
AL pellet 9 ANIEE 80TCoIAM 24 A7
¢ AT N Y T4 55 2 A& hot press
(Model : Carver Press)& o}£3ld 180CoA ¢
4R88 200 m FA9 film P AIULS A o
fa'l}lg“;%} A7 45 me] Yoz AU AHoZ A S

i o rL ok

Qoo e N
Ho
in
[i]

2.2 MYy

A FAe9 Ag=E 238 1o YA F A9
Tz Ay faEd 2709 Y] AHE 31 FEN
dg BEE o]&3ld vuvd nAAY. AR d:
Aoz W A2t o]ZA Test celld UE
F. % & celldle 0.1 M CaClz solution, && %
celldle €024 7% (Deionized distilled water :
DDW)E 4z 300 m & A9 70C IR LA
F A¥8S AYgEdan. dxse AEXUH (Model
TOA CM-60V)& o] &3t 24417 Aoz "ol P
F¢ & celldA FFAY. FFE A==g2 5%
ste]l HABAE o839 FEoz AT F,
Fick's law& o] &3}o] olelle] d oz ol FHitAL
& T

AN Jee @Y AX¥ZF H#4(Flow rate per unit
area, md/cr - sec), D& #4tA4 (Diffusion coeffi-
cient, ar/sec), dC/dx¥ ¥=F¥ (Concentration
gradient. md/cm) & JERAT,

0.1M CaCl, —{»

-t1—— ODW

N ]’\;/

70°C Water Bath Specimen

a8 1. o|2Fn HEFXY I

2.3, Az { 2F

2.3.1. AEE9} Fx9 A

Ca®'ol e 8] F=ol BE AZEWSE 5331
2 BAE T3z, 238 20 =AEHT. addAg
o] Axxg FE7t 12 vlHBAE IR ER AR
g 522 34 £ g

2.3.2. Aol & Az W3

23d A=E data® 218 39 ZAIEGRT. 3 Al
F eae 1588 fANen, 483 F I8 =2
FEe olgZe dude AAI wANAG. 274 2
71871 &2 2EA film Wl QD 01243 E¢EE]

- 864 -



Concentration (X 10 *MCQ )

Conductivity (mS/m)

O3 2. MET sTof MAIM
35| -o-pPvC1 oo
—Q0—~PVC2 =)
304} -a-PvC3 oo ono o
£ —m—FR1 o B o®’
25l —-e—FR2 o .®
% =3 ..O°.
? 2.0 EH]'D’D ..... .ll
2 o 000
8 154 »® 550 ooo°°
& a8
E 104 'f(.,"' .-2::15 ABABABLABAN
. C(pﬁ' .lBﬁzAA
Je
05 2
00 v v v v

% 3. Mzbof| mE HErel wstzmy

g5l vderl g ez Azdc o 10Y o
Fo AEE data'® AT 718712 Fristed oA
€ REA film Wl £AHE B8] JFe wAH
filme 4% Ca’* ojewe Jgoletn Boxg

l:l

2.3.3. A BE o]2Fre Wzt

Aztell WE ol T WiE ¥ 4¢ vl
o & FHARe=e Y1&rlE PVC AAstgzel Afs
dd Aspze ZASE FEI A"9¥g & A4
PVC BHL=9 A+E & 109 olFd datart 43
& 71g712 "‘7}o¥7~l"*. g A= A$E PVC
Ao s £ o 712719 AEgs A glel A
£3Q F717k ol F4A A e ReE ey

2.3.4. BaAF

APzAd o %7 %% gol ©
Yol olp] Ex&e ol EEEY dFL WA
A& <k 10€ °1H¥9 datar AYstn vnix] RE
A 7187 & 58 BaALE a9 Tanakal2)
ol st nEAf A o2 Fite AFPE F9 E
¥4 (Trapping site)old deojubn olaigr =g
271 AR e AE} SAY el o3} whd #Fol 1
A WellAe] olgrzE AR n TRPT. oL
o] g2 @ EYPF2AN & EPZLEY o Folg
I A DEA filmE T o]&9 ko] Fick's law
Bavin 7}7§€_} = ?JP_E.i[3]. Fick's lawg ©]
te] BAASLE F& B 1o By,
A gy H]mi-rﬁ PVC B#oE=9 7%
AGezig dddes o A2 SMAFE 1R
% d & glen A AYAolE gulgE F o]
A 57 7} g & 4 i),

g & U3, film

ﬂorler °F°Nlﬂl}‘
ey

Concentration ( XI0 ™ MCadl,)

a3 4. Aol BE SEo| HaE

B 1. 7 AR #AS

AR AT (or/s)
PVC 1 8.42x 107
PVC 2 4.84%107
PVC 3 4.82x10™
FR 1 9.63x10™
FR 2 13.75x 107
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