DOI: http://dx.doi.org/10.22092/ijwpr.2013.2937

J‘ﬂ‘iﬁ\f}y}:}- r}.\&g’;u.:a;u" &AJE—&LM
(VFAY) FYA-YEr i ¥ 5 led YA W

0890 4 AlaT Sl 9 180gw SIS s> G 5IN5D olgs

Tbdle Jo 57 JoST KL pale el 15T e JOWS Dl IS

Q\;@J 5L<~U‘> c&.}é C:L\A o dSils (Jels )ﬁ».ﬁ- ct«; v\«;)‘ udt\.';)lS—\

g)‘j@" oKsls ‘Lf"?.‘l’ CLA PRLH 4.’)..5[53__))9; GL«.&) (ajl& a)jf )L‘-‘bl.lw‘ ;J‘,f.«.«.a a.k.'....v.:‘,_'y —3Y

adfallah@ut.ac.ir :s3 S,

Ol o813 3 5ealS 5 B pwclige 2 ISSN3 (B gmeidige 03,8 JLalzud Y

WA ikl 1y G

WA il il s sl

ouuS>

5l OLI il S 5 wlSL gls gy 0l (6,80 sWdelS et O Sl o Sy ) Ba b Gudos oy
s teetYoml Ck_.ﬂ)))) Lisls f\}ﬁ._g-);r.:_lé;:)‘\,\a{)jﬁ;n ol A el LS ezt 93 ol 51 b glse

ol iy it o 35l cﬁ_ub)pa,\“_.wujwug/mz Tl 055 b slecws gladels YevEtYo ml

Jold ey 4 aniel el G sUiss ol b plonil pme (slas 3 5 S o e 5, b (s3luanie

ol B A GENL S sl Ol s s S el Sl SSIEE 5 s b (Gle cuslie o b

Lisls & iy ol s L N et SEao bolearisl 3 b sl co b ogar 4 S Slgs
Glapae 5 IY 0 231 S) SIS B8 e L 0T bylsus 5b ned 5 Bl il et sisl Covsas 4l e ok S

Sl S IS et gl b L Olsiews 018 oo (Sm Lol sasl el o OX1,I8 5 by e |y (JAr WL

S B K Sy B8 el C

a3 e pdae sy (L3l S (Bl oK aSlgs ol gt g dlS glaell g

ww)m)é&fﬁ|6s oolals ‘DLLJ &Jﬁ\
o=l ks sle sl Lol glgdin il dea sl ol
Ol b 2ladol8 e sleslanul b Ll 5 o bagtia s
ool s b oo (Se22T 5 b 5l i Y
el e s it 5 Aels el L;:lij\&):ﬁ\tgs
(Heathcote, 2007) dii s slas Siss

1 -Dielectric constant

dodio
GRS (6l las S 51 mes sials sl s 3
P als feols S gla Sy L
B = sla B e g (el gladds da) 5l il 5
S S Llws 0555 etz Sl 5 g3l Slages
ot BIES ol 3 S (Simula, 2001) 515 35 5
S ol Gile s Canlol sl by sl 520l 5 s

L CA_:U ‘Lﬁ)ﬂ‘)[s L.J_i‘-)': Juj)‘jé )La.:,..’ LAQT DL 41.:9‘)



gl s S Sy ol 5

S ol ok 5SS e 1S S,
s S35 SOLS S GBS e

Sl 1B K Slos ol 5 Gl o

53 ealaal (gl by el 00 Lls s WL

535 00— A ih oS eamen 5 (e slo

o2l L 5o s )5S 53 O 035 e

33 ol B b e 5 s SUN 23S B8 e

Leog; g olge

Sl iy SUEC31S A e el o
Il e s S 4 0Lk S 5w A,
5t b AL Sl s Bl (gl g e (6,55,
Sl LS 3y Sdae ey 2l Jlasl ol 4
238 e (55 el 0L GBS ) 5 (s sleante]

TYSA sp-+ A Josdly s s 5 b lad 28 o
v 33 GPFL SVl olas abow s TAPPT 51tz
Lues VL e EYoml 5 YerEYoml Sls e s
-40 las Vv g/m? w0l 035 b sle Cows GOIES e
ol (55, WwAES st I TAPPI 5\l TY 40 sp
5 (LK) auky SUI 23l S 32l ast (BS) 8L (gls s
GLI VA DV o L 88 e 93 ol 5l S 5
L ale (20%LK+80%BS) ks GUI 7Y 5 L
Sed Csby U slacas gladels oy S 51
(e gy Sl 2l 5 0 S sb s 5 io
s 4 Gilma s 5 Olejen 03 Sp S 5 M Jlesl U
et e s S G e S s (sl
o 40 %C las 3 Colw 35 S 4k el (Gl

IS Ol i 053 an alS 2, b il asls 13 S

Y.

Wt e w pl 5 el (S s B S Sl
S STles s Lgn ol JES 05,5 Bl 5 148 &l i
Fobo (Rle ol 3 syl by 3l oS T
S Ly e el Cnlie mle OLS 5 Ay 4 S
L S,lss losle 5 03,5 5 1) Dlam 5 il 350 )
Torgovnikov, ).u)ﬂu_» Semgaly sy ol
SoSlgs o ghls olwariel slpe ool (1385
(5 51 S5 05 QW 28 1) 150 a0 Cod (6555
Pl gl agles LS 5k sl
el 35 (SO e slie o e by 5la siodl 5
Sl Aol SLI S gl 2lS e 5l 5das s
Uls Jodoty O 5 s o 25500 o3lind Ll o
ol SOl cuslie il 5 o Sy SUNd b 03 5
sl soslos (Pl (S Gle sl 5 S sl
.(Heathcote, 2007) <l
53 o 4l sl e 3 5aS Jsa Tt Jl L
LIS ¢ 5 cnl ol gl 6 500 ) b 0l
=2 4= (1449) Ol,LSs s Mobarak .cul s
bl 3l ol gbadsls S ols S
IS lads ses Ll aiastls  (masla) (g35Les
G L anile s g LIS ot 5l Lol
58 el S e T3S RIS et Sl ol
B SV P WL V- P PO STPIPIE QUL [P
SIS B S S sl S 4 ayaile LS e
5o (YorA) 0L 5 Fahmy el SOs 35 S 0 555
L edold plaieS o Js ol oLk s by, LS
e S S Oslaal sl Ju".xg-@;p&iob;_o@.
L bl sls ¢ cpl s3lwantl b s S 0l gl s S

Pl 5 b s SR el S s



BB

S G =4S Gl G S (O3 S e b
Gt s Q el e S 51,5 (Lapds) Lagsola
s o iy 23 U gola g3 O Jemily
Q
‘- U Vdpe st
G ,b 5l (CV) s S e b dls el
P5S 2 A S5 Jemsly D) a0
Aol C/Nm b b dly and ) oo 2l o NM/C)
SO 5 (O I8 b SN oL S Sose 0 2
5Ll s b oy (i (V) Sy 4 1) e
31 Y peme e b LSS sblasb G das o OLE F L
Ao b b 2 U ety Y Ol 2 S 3 b
S sbame Olge 4 05 b b s e 4 5 218
sl (6 Sl Ul el atlu sk lazle s Sas

sl

A
a
e 4
2 WA
B '
“]
YARY.]
=
- v
oo
e |

Y5kt YA A Ol RS 5 i pake Slidod daldoad

O30 O35 53 el VY e @ o sed OLL 53 S 3445
o gslwaiel uiul 3 B s esls 1 3VOC gles s
S5d JeoSS 27

el gl Lo gal Goleazisl Aol eSS Sl
2303 L3 b8y 3l p e b 0 Sl sladses]
S CIEE 5 b ey (S LT s 5 LS
55 5 Y4°Csles 53 SOKEN oKy SaS L lad gal
2 a le Cuglis Oa3l Ll (g Seslul s YV
plasil w5 Yo r 5L 55 e ol&is SaS L bes Oles
5 So S Do st il (bl o 5 4 A
ol Sls cAb B s o sSB Ogesl lau s aglis
L oSSls (55l g3l oS 4 Lo Sils (s S 5 plonl
A il SPSS 33l 5 3l esliz

sl 5 bols Sl e S o el b
Al ol i S Sl le K ey 40 4S

b

(CSF, ml) iy e o

b VY e Jies 1) S



gl s S Sy ol 5 YYY

21 B ezt g5 3 Ko anglie Jlagal ¥ IS OV S b e sla Sle alis ) S s

Qb_:,ewjz_;fdi,zuujl_;.usdadmwjb ua'shi.ndi_.ijséjjla Oler sl sl &1l b
ol acl BLI sl S 3 st w by o b b b b Sl s SRl 5 SR VL el L e
Lok U sl SV S 5 5 8L S e 3 b R PTe P FH IR WESL Vi v WS S

J“Lg&)‘];{ﬁ)f“ii);u"gbébj‘” J&Sﬂv//\'

a

AN 1
) . .

LK BS 20% LK + 80% BS

MF) <o b

S b g B s S g g Jaew JI-Y SS

a
I b

[P ACTIN PPRTRTAL Y (o) Oy ) dall

mF) =5k

Cd By bay b Kaisl s JI-¥ S



YYv YE)L&LYAJl?«Mﬁ‘:\.'F\SJ%J}:’-C‘,l&QG?M:\AM

.byf)‘ﬁﬂwwig.b)b)‘}ej)fiJbuu*aikﬂ %&kﬁf})ﬁ‘&‘jbuv&ikﬂ ML&AV%A

3 gad W1y 3 el Gdas s 4 ksl S o b b Ol LI (glwarisl b das o OLiS

VO P CN S U AN U MY W - CH U PG S L R
gé&e}ﬁ&b.@‘ahT@}ﬂf})jj@EN

Yo
a a d a B s gy
a (bys Dp) Sl
AL
b
b
bc
‘o c
=Y
i) d d :
\
=)
0
ZA - /- - 7 -
Yeoa fus Yoo fas Yoo fas
LK BS 20%LK +80% BS

b g ey 5 B e g VL e Bl o JI-t S

(1) ol estgi
=

Y
T b
Eéw;..éjja..:@i.ﬂ ':;..'ﬁjJJjJ._r)ML&

S CIIBE s b, b Sl i Sl-0 Ko



wgLiBl s S Slss ol o

&“&m;tgkﬁfubﬁpwmjuﬂ

o3ls L3N ST 3 a5 MBS e s 2V
035 4 3 Slo o Sils (suivos S Gab ool 0
sYor mlCdl, S W by e e o 2ie &S Ll )3
(ol ariel) dals adels 4 by o ldis op S
Ol s gdne 5, L Ladels 6;umip8|w> ]

Al o el (6oh 3 Ol e 4 s CoI5L

N AN\

e

YYe

ol SiIpt

G 03 (o) 31 0L 4 (R) el OL 2 e
Sl il g b el S sl 1 O3
oas e Sl ARG L 0 S

CIEE ey sl b Sle awlis 0 S
Sl Ol LIS (g5lueaziel b aas o Ol ol

Al o alS Ao s MVET Ol 4 olals

e R

(s, D) dals

o

(g]
o
(a]

.

"B

-

) wlils citsit

‘ Y
LK BS

: Phwem =

‘ 20%LK +80% BS

ij))‘br.ﬁ.i_amﬂc\_k{bq) )oﬁj@j@b(R)&L&

Al e el Bl ey Sanslie OF 1330

A‘u-ill—“ QJ)L&AR w}:) C_,\.ﬁjl.iﬁp Jsles Q_ﬂ‘)s
sl uuwét)clwww

sskiean ale coaslis sl i le Caglis
é;l_s‘— 3‘5_&60 rt}u\ é;lf— éﬂfﬁ\ &:AA‘}L&A éﬁo)‘x‘
L;uazjmkijrm\@b);duj&%}}wgf
Syl NG
&S el ool o el ol S xSe3lul slus CZU):.
S aids SL 0Ll s 0l 5 s e ot Al
et 3| gandims DM (5l Jale pl el S2oles]
Caglie . osles j;‘l}q,\ﬂaugbl Sl Sl



YYo

el o3ls R Al sl Olpe 855

(GQ) Lils conslis

JQJ.M ;..5-534.:4;.:.51

Y5kt YA A Ol RS 5 i pake Slidod daldoad

l_ngjl_.wa\.:_.i.&«\ Ji_&uvjjb.u;dn olis LSS_“;LG

b

(30 0s) el

SRle Cuglie p b, b (Kiel i §I-V K

O‘J'—?" Q-ir“""-’“;». shls v-b%\ 9 ;,.9\/5 Lgl.fbddj,o.} Lﬁ.ﬁ

) Leule oo glas

(GL

Lras ale Cuglas

LK

Ceslie  JE et 658 Sl (sl b Sile anlie
Ao a0 Ll ol sl QLG A J@JJ - LSS_“;LG

20%LK +80% BS

b@bu,wﬁi&lsﬂn}?.;;‘}é:ﬂjl%‘}m

A sdalie

6‘ﬂd£~»‘ouob\zdw5@@@ju‘wﬁ&j)



gl s S Sy ol 5

T
a a
g v b
y
3 .
9
Q
J \o
a
R
C
0
c C
Al i Y
LK BS

v

|| e Es

(Bgy oga) aals

d d
c c c
L T I
20%LK +80% BS

Al Caslie p by 5 B e g g SRV mau bl S8 JSS

o Al S S ol S sl
)‘;\—fﬁjh slpe S Sl b g, 45 e, sS0
(YAO (o) ol e ke
S L S agli s i Vo S
Aas e 0L 1) S sUles ol s b gsleanied
o gl S les cub Ol Ladels iluaziel L oS

Al e il Ao s VANY Ol

S S b

=Y

J;J‘-‘*-" ;,.5-534.:4;:...5-]

O S S e b e 1SS mSles cub

3 s (Co) S s b as (€) Gule Ly st
L (k) S SUlss al YVgome 5 ol Gale O sl 50k
QJUg‘))JJH@oJ:ALSoWw};&JJOLM
lgie sl esls S aS US o s SN (63
ju(&rﬁj‘éﬂfg\#ﬂbdjl}&i;&w
Lo s il 51 slas sazme (S5 S0 018 Cnnd ) 500 45
L Lass xS0l Oles SO ol w0 ol e osbo b

Sy 5 T S S

(P30 05 el

S aSgs Cub p b, b (Kbl i 1oV SS



YYv YE)L&JAJl?«Mﬁ‘:\.'F\SJ%Jﬁc:l&Q\%M:\AM

So e bl s LS 5 sle Sysba .l A Q.{UJ.{@SJ&C}.JJJ\H\\WJJ
J"’J.‘.gg;‘J‘stsJ‘”ﬁjf Q‘ﬁwMﬁbvﬁbw\eMT&iﬁﬁ|&b
Gl el S cblsll s 4 by S Slgs ol

LK 20%LK +80% BS

&J&ka:;;.:ﬁ'ﬁlélsjyé%j“}k*a;‘——\\ Jﬁ.‘&

\TA)

/A

ol

Y

S 2SI

AT

-
o

. (s ;;j‘iJ
(b gy 05) a2l
v
a a
A0 b ab ab
C
- cd
3 « M
b e
3\ ef ¢ ef
v A
o
Yau fan L I fan L I fua
LK BS 20%LK +80% BS

S S ol p By b (KaiET 5 JBS e g (VY el bl S 3IVY SO

‘_S‘J_:C,_:AJL db_..a ‘GLJJW“V);L’QJE el oA ealy OLLES VY J,i.i)b &}ﬁk;b k;JLJJ.J
ol 1y Sliie cp m i Yooml Slases s b slad s ol S SUligs s Ol il b JS ) 5ba

b o



gl s S Sy ol 5

Gl yod gl S Sl Sl sdelivds s
L slwaiel b 5las o aub |y ol opl cil s
5 S e gl RalS s e 2,
o W 1 S Sles i Ol s b OT sl
Syt Lab B Rl 4 e Lalg 3 4S5

5l SO SUies Slis o il It
Sl Sdme by el 5 O el 30k 4 3
5SSl el il sl b aS o sba ogls ol
Aas e el badels s |, oldls Olse colis als
L Lagle ilwar il go oS ol b
(el s oLl a5l S s b
s am sl gl gl gl (Dl SIS0 S
. (Suwarno & Irawan, 2008) ol sl 55155 JSdse

I3 b sy b Sdime i, i kle Caglis
5! .(Hemmer et al., 2003) c—ul oYU o555 Coslie
i o 03 3 Ceaslio b ile Coslis oS Ll
Ceaslie Sls Gdme s, 4 antel Lok gad oy 31
Sl b ile ceslie b b 5l ies g 5VL Al
O UERE L g S T PO GO RGN B E
Lol gl b 4 pladipes 53 b e Rl
el i le Coglie Ol e

Sl sl s 1S g el
S s poeia il Cillas b bl b S Sl
Slop Ol LB Sl 3 558 Jdoay Gdre 855
S SIlgs el Oy 5 03ls LralS 1 dsle g0
Sl Gl e syl e s s (VL
o esle S S Sl b gl e B S Slss
F s Ol e 2ls (St o 5050 (5 Ay s

YYA

cA
C ==
Bl o b Sse Julse Lo ( ) aloles
Ol Olmi o o Culbe s s Julge ol o
£33 (A) Slmico shie sl (d) BIS albis)
S Slal b V0 fae ol (8) S SJlss
02 2 gd e plasl A eslie 5 (S5 sla S
35y amy S s Dl i s pame S YL S5
S L JelS Gl el SO s ol sl
b ol Gl 4 e 45 55 e BU Ayl oo
o=l By 2 S e fh o) 5 sl Glae s bu s
SU rlaw S Y oAl Jdsw s G- Y
Set s caderie Gl Ky Ll 0S| WSl
o 51 e ST VL e b 51 S
36 o5l 55 O s o (O i (6 dCilanl
b Lada s Laes o ialsdl 5 Gl egs laee 2l 530
o= slew! (Samariha, 2011) c_ils dal = Jloas
L el s Ol e LN G Dl 10b 5 Lo 5
LadelS 055 dibloe Ol jes s 131 3 5 e5ls hals
el 3l A SO iSIss ol e 5o Al e alS
o L b Sl cul &S bl 5l
e S U8 B oI55 L il s S
Ak SUIC3S Gladels o il o SRl e b
S s 5 s e PRI 4 8 (Sl Lo e
Ol 30 Shalidh el Wjls a8 (Gls 8 S35 0
OLd 5= 5l g VL S sl el 5 L5 s

O35 SYL 55d 0 Cd b il 4 e &S s



Y4

Il e Slew g 8L s 5B YA co o S -
oo geldiad 53 pnd Al 2 ST o Sl Jol
APYATO OIVE Ol S 5 o psbe Sladd a5
P eSS (655 LS ke Sl IYAG (o ea =
(S8 glazledp s Joad Ol g oL ils ol Ll ¢35
cdeis AYY
—Bismarck, A., Askargorta, I.A. and Springer J., 2002.

Surface characterization of flax, hemp and cellulose

fibers; surface properties and the water uptake

behavior. Polymer Composites, 23(5): 872-894.
—Clark, F., 1962. Insulating Materials for Design and

Engineering Practice, Ch. 9. John Wiley and Sons,
Inc.,New York, London.

-Fahmy,T., Mobarak, Y.A. and Fardous, El-Meligy

Magda G., 2008. Introducing undeinked old
newsprint as a new resource of electrical purposes
paper. Wood Sci Technol 42:691-698.

-Heathcoat, M.J., 2007. Insulation: Chapter3: Basic

materials. In: The J & P Transformer Book,
Thirteenth edition.61-62.
-Hemmer, M., Badent, R. and Leihfried, T., 2003.

Electrical properties of vegetable oil-impregnated
paper insulation. Annual Report Conference on

Electrical Insulation and Dielectric Phenomena. 60-
63.
-Mobarak, F., Mounir, M., Mohsen, F. and Ali, A.F.H.,

1999. Studies on the electrical properties of
agricultural residues paper I: electrical properties of
cotton stalks and wood papers. Cellulose Chem
Technol 33(3—4):321-331.

—-Samariha, A., Nemati, M. and Hemmasi, A.H.,, 2011.

Effects of refining intensity on characteristics of
pulp produced from bagasse through neutral sulfite
semi-chemical pulping. American-Eurasian J. Agric.
& Environ. Sci., 11(1):10-14.

-Simula Sami, Electrical properties: II: Applications

and measurment methods. In: Handbook of physical
testing of paper volume 2 (Eds, Jens Borch, Bruce
Lyne, M. , Mark, Richard E). 365-366.

-Suwarno, o., and Irawan S.D., 2008. Dielectric

properties of mixtures between mineral oil and
natural ester from palm oil. Wseas transactions on
power systems. 2(3): 37-46.

Y5kt YA A Ol RS 5 i pake Slidod daldoad

ey S 5y Mo SUI ksl Lol e Ol sew
DL, (C-O-C) H‘ 9 J\" . le 25 ¢ \

[

(Bismarck, 2002) el s culy okl
MadSlS ot St s oty b slaes S 55ms
m6 Sl il e g eals Lol O gl 0
LelS o S SUls Sl 035 VU 355 e S S
5 ekt slaes S 030 V4 015 e Yl | 231 S

213 Coed 3,05 68T (6 5 sk (6P sh Slae i

k:,._?l'ﬂj_;‘ L;_ﬁb": w‘ DL OJ«GIWJU C'J’L:J ‘_;Lg)‘}lﬁb

S 5 den

Sy pol il o b ssleanil 5
g5 S 3ls OLES gl b 5l sls 0L o b fee
Gile Gdels S SUlss Lolss i b an S o
0Pl ol e, B LB p g e sl s ey s
doeh Oy o edal sl ) g S o i
ALY el S 5 eSL sl lelS e S 3 S
A5l e o S e sledalesl XIS & by ke VA
53 S IS st (gl ailie sl S
L2l gl sl 5 Gile o et Gile glas S
el o o i (1 08 d, ) slea Dlidss

Al

solaiw! 8,40 ol

033 Shalms A 5 IS et (5L IYAY Wl S e -
i 00F Ol g Gl ol Las

5 s Sl Lol ATAS ‘.C‘J}BJ\J\:& B "'C‘d:it"_
O g o8 zils Shlianl Gl o K558 5,5 s dle

Aa oV YY



Iranian Journal of Wood and Paper Science Research Vol. 28 No. (2), 2013

Dielectric properties of oil impregnated kraft and soda pulps

Moradian Gilan, K., Azadfallah, M.2, Shayegani, A.A.?
and Abdolkhani, A.2

1- M.Sc., Pulp and Paper Technology, Faculty of Natural Resources, University of Tehran, Iran.

2*- Corresponding author, Assistant Professor, Department of Wood and Paper Sciences and Technology, Faculty of Natural
Resources, University of Tehran, Iran. Email: adfallah@ut.ac.ir

3- Assistant Professor, Department of Electrical Engineering, School of Electrical & Computer Engineering, University of Tehran,

Iran.

Received: March, 2012 Accepted: March, 2013

Abstract

This research was carried out with the aim of determining dielectric properties of bagasse
unbleached soda pulp, long fiber kraft pulp and a mixture of both (20% kraft + 80% bagasse
soda).The hand-sheets with 60 g/m® basis weight were made after adjusting the freeness of

pulps at levels of 200 = 25 ml and 400+ 25 ml and dried under mild condition around zero
moisture content. Then the impregnation processes were carried out with mineral oil under
vacuum at certain temperature. Finally the dielectric properties of impregnated papers including
capacitance, insulation resistance, dielectric constant, and loss tangent were measured. The
results showed that the refining give rise to enhance the dielectric properties in particular
capacitance value. The dielectric properties of oil impregnated paper also increased. According
to the preliminary results, unbleached soda bagasse pulp and its mixture with kraft pulp (20%
Kraft -80% bagasse soda) found to be the suitable alternative with respect of dielectric

applications for replacing kraft pulp, providing successful performance of the aging test.

Key words: Dielectric properties, bagasse, kraft, mineral oil, freeness.
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