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UECHARINE OF INTEBACTION BETWEEN POLYFRCUFMYILENE FOIL
ARD LIQUID DIELECTRIC

2o iavrosuerson

Interaction between the polypropsylene foil -and inmulgiing liquid is
the complex of phenomena which mugt be taken into account in the cons-
truction and_tachnolog of all-film capacitors, Both in the technological
a8 in the é;gem‘g rrocess in working conditions gas cavities cannot re-
main or be generated and the prolduetn of this intermetion ghould not de-
crease the dielectric properties of the insulating system.

The interaction Between the foil and liquid dielectric consists of ao-
me phenomena such ag adhesion ot liguid to the surface of PP.rfilm,diesol-
ving of solid phase in the liguid one, PP~swelling, cavitation of gas bu-
bles under the influence of electriocal stress at the interface.

2, Adhegion

Adhegion depends on the contunot angl; € betwean the liquid and solid
phase, which fulfils the Young's equation [1]:

LAY H (1 + cos &) ' - (n

wheres: j‘l - the surface tension of liquid,
W_ - the sdhasion work between s0lid and liquid phase,

Bearing in mind, that J‘l is proportional tc the molar cohssive energy
¥y ~ ¥, it can be concluded that the liquids with relatively low value
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oo, Surface “tension -Il-ot WW-&M the value of 0,02
to 0,04 ¥/m [2].

3. Dissolvi

AP = ARie T A8 (2)

where: AT - the change of energy,
AR - snthalpr (heat of mixing)s
T . absoluts temperaturs,
AB - entropy of mizing.

Diesolving is charecterised by such sn increase of T . AS cowponest
in the equation (2) in comparison with the change of AH that the fres
energy chergs AT becowes Degative, ’ :

mmmua.anmpmmmmem-mueél 6%, where
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wheret AR - mmﬁmﬁmu{ﬂnm_hlo&-
respectively, .
¥ - molar volume of the companent 1 or s.

The J ~ values of polimer selids are tebelarised [3]. Per iguid sol-
mﬁﬁnulm«f&lmhmm.-tﬂm
Anl AR -R.T - (8
where: Aﬂingg,a .!boa,u!- -.-:2';- 1233  [3/moll
~ B= 8,314 gas oonwtant,
!b mbo:u.s.utmmtm gi el
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ting liguide with incroased i) - ) veloe should e spplisd. Oomparing
the mmmmmzmzttmhmmmnqm
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4. Swelld

umgmommwuumbymmanuuuunrﬁswﬁuwinmn

compariamuthmmngeor'r ns:.nmmcz)mcmm-uw
& change AF becomes positive,. snxmnummwm eunzmm
nrtheuhtivemﬁm: L S

Hn = --;-3' T A%

_ % ‘ T
wherer: ER -mnt suel'l.ing pn]amr before m’pmu,

‘ 'm - sams-of swelling polymer after this process.

5. Bxperisantsl Hm’ ts

Two aynthetic insulating ligqulds were inveetigitath:
nau¢n1:uunmuuauuqnunmcwgo
4= 0,869 g/ow® .
T, = 426K

Liguid Ho 2v the blend of lmb.nl)‘lmlm ﬂul!." ﬂlm

218201
d-umsvh

‘.! - 472 K

The pommm 1&-3% Simtvinid Ad' fiveen Mgnidy gud e
dymicdnnm nlmn-hotrinmmmt ‘!hupnrl—

nents were carrisd autit ho teapereturess 555“11 1‘7’5 K, heemmm

gtats the following resultats of swelling were obtained (tabdle 1}.
" Tablae 1

Iiquid No Am (g/R) -
T= 293 K T= 33K

: 0,08 0,32
2 0, 04 0,22
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[ 1 gl culationg

The solubility parameter for polypruphylene was assumed: Jpp = 18,81
[J/ c:n3 v 2.

Results of the calculstions of guantities influencing the dissolving
and swelling processes are givern in the table 2,

Table 2

Quantity rhiq'u:l:d ¥No 1 | Liquid Bo 2 .
AX f3/mo1] 44398 53077
AR at 353 K [3/mo1] 41463 50142
at 294 K £1961 506 40
v - fen®] 283 190 - 270

acc,to the #
of componenta

§ =t 353 K [/’ /2 12,25 | 16,7 - 13,6
at 295 K . 12,17 | 16,32~ 13,69
(d- tfw)2 at 353 X [J/mP] 43,50 45 - 27,1
at 293 K 44,08 6,2 - 26,2

Prom the sbove results it ie seen that the (- Jm)z velue is greater
in the case of liquid Ko 1,

Thus 1% can be concluded that the swelling of polyprophylens fils in
contact with this 1iquid should be greater in comparison with FMiquid ¥o 2,
The experimental result of cuefticimt Am are in good sccordance with
this conclusion. ‘ :

On the basis of relatively high veluss of (d-d . go) 17 Dot liguids 1t

oan be concluded thet’the dissdlving process iz of tho less msaning in
comparison with the swelling one,

Obmervati

Semples of investigated PP-folils hove been cbasrvsd by the awe of ¢le=
eiron scanning microscopy technique, The exsmples of photos of the FP-
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~foll surface sttacked by irvestigmted liquids are pressnied in the
Pig.1.

a b

Pig.1., Exaaples of PP-surface image in ENM
a - Liguid Yo 1, 3000 x, b = Liquid No.2, 3500 x.

The different regults of the penetration of each of both liquids are
sean, Further investigations correlated to the morphology of PF foil and
to the chamioel structerw of liguida are being contimied,
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