woD " urIThRW

eSS (§ Hleun 9o ju 93 i gy

P oles Caliiudin 5 (5 yaS 0 g Ly

ot ol g daa yi

e it Sl 8 o RS 85U 53 015 s e sletile]
Q}Liﬂjé))}}bu‘ﬁﬂj‘j))@jw‘dfjb‘f\f).}.LOLSC.».&}L&A
CaelS blim 3 Y gare sk fus oS soden JIJ e, 228
Sl 5B Lle bl sl dd o el e i J S & 5ad Ol gie
r@}jjigw&;‘)yM‘)J&SS}}(}L&A&LAQ)AJ‘&)L&(’}L&A
L5 g 53 o3l e Sl s L3 1502 5L slgtulosT 5 s S wigS

.,\J;l;fleg_l\

Sepslie Jole 05 S eslel

(Mol salinad asllae dﬁ\)sdjl.ﬂ(aju.» Jaljo

VoYY L5)2_'.1J§“W/\ Lol 5l g0 oo ;5 SM-V e (MC)J'J;J.MJ.:;A.
Yq/¥ J.:MS)ZAa}Jf‘mPaS

6}/,,\)?“\\‘/\‘»\;-;1}»“);‘\\\”'(CMC)JJ).L.“J:;AJ.S);JS.
CIEA QAL (§ Sl g P =pHA mPas V)

o o505 535S A LHPC) Jker Js oS )2 @

{um 1ol o gre JJad) 4 e DLy Sils el falc @

CMC §MC (5 jleuoatsl

YO 5 a3 (A0) Jade T 1) Jusrr B sbw
v,a\jm.b.‘p)lsu_gAJJ))_élQTA{FS(’S(CMCQMC)&J‘,}}’L‘L;;LAJ%JK
S ey I ghos ek o balS 5 b (g s Grie aSTNSH o bz 00
S o0 413, 8005 S FMC bsloe b S 51 3 ety o
bslsna 15350 50 4 35OMC 33 50 ,b 3l iy S e p 0T 35
Sy goabaisls oyl = #09C gl SL LT b s 1,eMe J3LMe
QLAJZQ._»l;:.A;i\:ﬁ}JJ;JSQJ'j\JJ).\aAJ\\@f%~ .,\i\).\.vlé.:l';@b
.Jﬁr;\"&)}lm):jb\n}un&ﬂb)].k:u

MC Jgbomep SY4 e a5 ity s liep S¥ee 5300 pte sy S SN

dsads

Sl @) 50 3 e 50 e 30l A 5 SIS Sl (gl S
93 ez O3 53 L BTl 8 53l e 65 g0 58 4 snnlgl 0
OIS 5 by 5 3 S S5 ol 5 la st s el ls
o3 S slgiy ‘JTaKiJ\:,J;A.Moropoulou U PR QJTJ\;\:;J\,AULS
Sk @3l Fhe 3sse nlys Nl g e 2T A Bl gpdand oS
lie delS Al 30505 S US 8 6Kl 0l e 4y gl
ka3 alinal 11 Al 531 0T g3l slie 3 (6 b g e
S PR LV
Ql}a&m‘)}l“g:;u&;ﬁ.J}J\JSMJ:JOML’}WLSLAMSJJ}AJQ
@b zald ol Blod 3l 5 ecntodd SlodiS o slis ile
J..SJ)M‘}}»MQLAL;—Qﬁw\a.z\.::abﬂru.:\.blsksjbrju.aé\ﬁ
(P P e oS 52 S 5 P ke e S b5 Fsbe Js 2
35 g4 phe 313 (s Ml a8 Wlesls DL plSans 55 Sl b sletle )
J:.EJ‘A‘;J&)LSA{‘_.)‘)anlmQ)}.aA{)‘)lMJ:lav}w.J})j\j
i S IS a,Pedersolijun o s asaS 2 51 e KllS j5Vienna i 5
WA

b S s po s e 53 L aS - (g3l slis anl bl ool s
PR S S G

&)J_}l.ﬂQU:..':.»J’JASéJJ\}a):‘gl)‘wJBlJ}jléﬁfeﬁ.
yd poalitad Pk lae oS5 SU e Lae el 53 o

aJu;.M\vajﬂjﬁbSé‘Jﬁvﬁﬁébﬂ)Sﬁ})&;)gy.
oj.@.o.k,.f:débb.p}.,\l?u&uiﬁ&&jbr)wl‘gdlj“ﬂﬁvﬁ)ﬁp

\

=
P deis oS 328 5 3 ks Lo (s 3k pslRe Ol e b3S

WO [ oliest Huuais



woD " urIThRW

O geud gal Haallidl ~ 3 5 jlauh JsSub

45'r..‘._v‘)._\.ﬁCJLJ;)\.\.E.AQJJSQ))L:J&Sé})_ﬂo&;obml)brjm
.Jfajf&,gj—sﬁaxiczu;dl&b)|mg|kt@):

Sl Cell Y S s ¥00C ) b gl S 5ol 4 gus delS
)L,ki,auiiljj\‘J}.i’wblij_,ébéwbéﬁx;aQb;dj}{)ﬁ..bbb
J»ch_:u.a45L>,u'1)'\.:ﬁ@mﬁﬁjaﬁyab;j\&tﬂu
40 S ) ghow e 45 (05 8 de 03 52 (5 slowe o ke Sy S 5 Sl 5l
AL e DL S e b plp L AES X s 53 a8, )

) plssRs 95 O g B
C)_)\fiz)b‘).:‘}Aul}ﬂhaj‘)b:f&bbj)’Qb;a:yjé.\;:_l]é
Side .2 S i 50 1ISO5630- 4 5 kil b i oy goo 4y 1Y€
N2 Y sV 00 o i ol 55 g5k agS sleile
ISO187 5 kel 3o o 5 g S sbo o d 5L lgle y oo 2508

3 S s

SES (533 538 g yaS 0yl

Ssby slesaS al&ilesl 15180536 5 il o 2N 035
S S o iiles o dd (oS O gl Zy gl 5 VYOO ol 5 J 28
A S

S0 S a3 (i) iy, O s (1SO2470 5,1kl Gl
-pp)ﬂ,;aj,&.,.du@;,,&;)Jlnu;,ﬂu,_uﬁg)tm@sgwdlﬁ
REIIISRUIE

sz;nc‘pr)'\o:Li;NlL{oﬁ.l.blSM@);ch.upH-
3 S alons O e 5 A 5 S 5101

(EImendorf) S ;L Q}aj‘latf;ﬂsjla;u;wlp‘;ﬂgﬂ\ﬂ); s slia-
S oI HISONVY 5 1 et b o J 1S by sles Lal&iulel s
r}.ﬂ&ql)olfzwsjl..i.é‘;ﬁomjsjsdl:}d}gdé;)fﬁ.&
73508 oy g a3 OIS B U Hlee 3 dng o 4ol XS aSEAL sy 2l
oL OUt gl

5,51kt 3oy MIT-folding ol&Kaws b« S uisl ol 53 Coe slia -
Yoo el Jlid e L slial Gulls . 5 S 61511505626

A~~QJSQ};AS&&[SW.J.}:}}F;ﬁa&oxuﬁ)bp6CMle
bCMCQMCJ}»;I&&L@.M}&L@\&\gdjsb‘hﬂfjf
W+ v+ Zs o L (homogenizer) sdiS ot 41 Kaws b d glia 5l s
YY//\L_va)lsurt;.Jlﬂ.Ju)'r.aA{d)ﬁq‘@és(ba.u«.gdté:):)p
a5 e, VYO L(CMC LMC) (3 shu 320 G 5 O 555 h o

el s
sy ke St B b o1 0l o LIl S ) e
3 A5 05 5CMC J3UMC o)l 533 1S (gt i ealinad OF 5 Masa 0 g0
S lgiilesT s Seslel (g Kos b s
JQ_L.JUCMCJa,lsugjmduj,\?u,;,mcmliMCJp,lsu‘
Solharletishs o ) sl gl 5o gaely 01 Bl s 0 el
RERRPEE W

HPC (5 jleu oalsl

Opon b 5 Misuy o sdke (§ o 53 5 3 S 055 gl p S ¥
L:jEvSéj)..l‘JgL{HPC.Jj)jvﬁﬁi:é))})})/\"\:ﬁpﬂt-!‘f.-:bt..&ﬁ
oS 5 5b HPC &SS1 31 g 3 5531 J sl 43 05 054G das 520 (5 5 531 S
J,-rs-qpfm,gﬂﬂwf;r;hj\g»,uwmyd{;mﬁ
535 LI s 4105 oS 313 1B 0l 35 40 01 5 g0 oS ol Sl
A A{JSQ)')U,UJj)'.é\Jgdjﬂi}j_j_’ﬁh.&i&\};iibjbuvjj
Dy 55 5315 0T el 53 sl b plsn &S il 5l e 0 S
b glone s uledly 5 8 5l B eslinal s ge dlame 0 b sy o ke
5 g g 030 b ghse esa el sl s a5

isteT ol
agdyls
J}J.z45‘.._;>)553L&;..,|9_,>_.S;\}Gjléﬂgﬁiﬁlft}@jl‘b
e e ol ot GUN e N 5 LS

ouudi [y ga 3T IELS & gals (K g&a -V byladdi J gua

Grammage (g/m2) Brightness pH Tensile index (Nm/g)

Fibre fumish

Bleached kraft pulp, softwood; 15%
Groundwood pulp; 70% 53.0
Bleached kraft pulp, hardwood; 15%

53.0-535 59 400

NS4 lelS 5, 00 55485 5 63 58 hs, Sl ol iaa
Ojljft{‘.L.ZL.@)'L,A{_}UML}Abyuuﬁlﬁ@‘&h)}gabboﬁ.,\ﬂ
3% 300 SIS (6lgh ) 5. Al eslinul b & gai gl 0 S S5 sl dels
Chablee g madee O WS- b pnblin gla )l 5 SuS 4045 S5Lasin
aAJJ.a.’..«,_gM\O-V)yﬁégt;:pﬁ..uul:)\)jaﬁd
ﬁé})ﬁ)l{})‘ijerE.AJALF‘éJl«:;}LAV'-O' il«abgg.‘:ﬂéf
(VLo JS05) A8 0L ) g 3 o

eSS Suid
J.al.p)uia._U:JS;_{..Z;'-lﬁ@éb\éb:ﬁbéﬁiﬁ&@b‘u



woD " urIThRW

3

Brightness (%)

8

Tear index (mN)

250 =

200

122 -
g !

Si14 = W aged 20 days g
2 E“«- § 2
2 £ $ c
. >

2 -§41- H §
g F

#
——

35_
controf CMC  MC HPC

Ageing time (days)

hiale 3T Cilida (sLa yiol jhy ys oud oty (5 low digS 0L - ¥ b jlack Jsib

Ma”@ﬂj}rﬂﬁdu)A{.Jﬁ.&.&uur&j‘&ﬁ“&w
pls Js ezl SalS KT ks & gas oS Caglie d o y535
B 1S Ol 5 o s (0315 OLES (6 2 25Mie o Al 3 (o & g

A3l o 25N s 4 5 BB Sl <MC Sleslinall g5l p slae

S 930 o glis
;;L:;>}>'-)'|uuuﬁpwg)aéjsdiﬁ@;uuudﬁrw
LHPC 8 gl 5,50 5\ ke s 335 (5 5L 4gS planil 51 g 1001
Ol god (S 3l 203 QLI 1y als &5 gad 51 530S SilpS 65515
5 50 OMastl sl a8 s jls Jleztecdl ooy ol Sl el 5
(rlf;.a:_,jdjbugsjlﬂ..Li.l{.l.blSL;lAA._.Jb):éﬁfa)'!JJ\L;W
Toudos J s By 3l arly 5 55 2l 5lupslin Jalye plasc 5 SV 5k
S35 S UHPC 5 5 a3l 6 530S i Ole sl 508 59 51 S LHPC
053) S S Ogen 395 g0 OLS cpl ol 1305 OLES oS il Jas g2

350 OF (6 3l i Ot 05 o G20 ( 5 0

{Zero—span) oS Cuo glio
Pl 1 g 0 il (5La 4 yd plas S2ES Cunslie sl
ot 035 MLE B ged 5l e 3,0 Oley e b w355 S5 angS
szbr}uﬁASC.,.».»‘Q‘SM:Quj;w\.bﬁMuu}A}j‘j‘,Sj})Y')'|

--lir\?d‘d‘;b%ﬁ&fbjbirwpf
s s 4 c(oesle Cgar 2 (Zero-span) (228 s glis -
ikt b L (PULMAC Z-SPAN1000) 2l8 o glis u,':._.L»)'T
o iz Sl o S ki Lo S o) e 1SO153561
o3 S dvslous (Zero-span) LS
L5 oS oo slie iole 3T olns Sloslizal b oS Can slde-
A5 6 S 0 31611S01924-2 5 il o 1 eiuli S b il 3l s
.%sﬁcl)lo),oufczwjtmgm%,@uy@M,

S g b

818 yuddd ) SIS da (5 glew lETLs yuolda

Y JBm JEIS F (6 3 psbin 51 48 08y 3 ekl g 00
33l 3 563 IS Sl e Jale 51k o canSa e 50 5
oo il o bl conle Ui 5o 5Mae Gy 3 612 LRSI 2548
_5..Uh.buaOLA:..:‘)J-.GKJ}A.L.::dﬂ)}i)b(}@&‘fﬁéw‘\‘ b yless
el S5 55 a5 g 5l 0 SIS US4 el

JELS & gad ju 0l (33555 Hleup gl Jols puallle — ¥ 5 jlach Jgua

. HPC
Resins MC CMC Low viscosity Aot
Coating weight (g/m?) 0.39 0.34 0.69 0.63
N " .
ouadi gyl (S8 guus 8 aoliy

IS 53 et sla el p(SKist W) 0k o s sl
el 045 0 0Ll Y

(1S0) - Jadig, ylle
)u:u.>ﬁ;rsdjupuﬁaw;tmﬁ>uﬁ‘gvu fen ;o
.J,;:6ﬁ§°5t,ul‘a,gch.~jum_,.i,;ﬂ),;)-mu;dlb_;\m&;,)
;lﬁ‘olsuwou;crgc\wﬁomyk,};)!m
Jole 3155 e by sl el il [2alS 5lap slie Jolo ) g
Yk e 53 ralS plday o i il g a8 Sl sl
o DU pl8 33 0 g8 Sy o LBl il b e
S 35 Y0 S o Sl 5 b e Sl el B ped 5 ek e

WBb halS glalesYe BB e ase 00

agls aluopH

Shopslie Jale g 13 kel Olo o planil 51 50 S S oS T 5
)'JJY' )"ng}.éﬁq)"ul_ﬁwﬁdlﬁjédudﬁrupH ‘.L.i:u_}}ﬂ
iﬁus,u;ﬁe,uugzp&l?ugtwujﬂgéu;@ts‘fli;mﬂyi;@s
VPR 4] PRpREE R W Wt 0 PR

SOk o g caa glia

1

wy O olicyl &aaals



woD " urIThRW

O gd gol o e D S i s s fole G D053 el eolind LB
335 o A Dlejan g3l p slde 5 pls jlesl o go el e sl
;;!QJA@):UGB‘;&JZ@_:MC‘}':.};;\__:)':éy,pb;'-u.a),a}):
S35 gl o Olge Y gane a1 0L S5 550 Lass 5 A5l
vyﬁij,\}fé &)Lm (aju.n B :,.JI).‘ J}l}pﬂCMC ;MC ':,“:fa,‘f,LJ:
S M e J}lm_HPC oS u)\;-); Sy S £ sae ;:yj_e B
lemilf'!j!giﬁ;:\m)JLSg;\ALGQ;Jb):ﬁ.;MZ\:dJJFS
O‘}._JLJ E_JB(VSJ},Q}A Q;}) VSd}JJngla_HPC \_’,..':},\a}g ey \_.,‘l 3

RSN

odus

Ssle el GBLEBIL (a3 Ve) g 3o ags 168 sl yal
A Sl p sl o ste DL S (gl 5 J e 5o (g e G2l J s
S P NV Uy PSS W FPCH 0 DU KO
S s Si fal i s (SagS 5l s 13 SO ol g3l 5pH
PN R SR S5 R P PA A AN IR S
Ll sk 3 A Sanist jo s 235,005 S U5 e e il
2505 S5 8o g b5 g ilepslas
23 e ale 0 10U ke s oS 508 e
Aot o hd gl eslinals 5 iy Dlides ad Ll Silweslas
an;WIJVJLﬂQLé\SZJ)AJC,JJAJ:Q\Q:ﬂ)LSg;,Lg‘JJsz«J«

28 el )

P VIR (W NP P ) PO || VTPV VP WPIP-SA JA WAoo
ISR AN | P T PR RV LT WU LR TS R

S Cao gls

[P RRA NGO P PIR SN PRV PR Py VPV UST RV A e
e oS Jlm s g lalonil Dol 5 g0 pm 055 Sl aigS 35,0 )
Il oo SALS 253 000 agS e OIL Gollas dall & ol s sl
555 3 e85 S 3 s 3 g UM s W ged 5 o
SMC o gy sl S5l slie L3l Sy calin ol a8 sty 0L
eslie oS Jl 3 sl 0L 5 Kt g3lepslie LSloMe
b &gl 385 Lo pasis 03 g 115l (S BHPC Lol LIS gla el gai
W28 S S Beslinal sy ge o g2a 55 31 S

LS (S50 ol 92 (o 52
‘J:.:S;M,LEAHPCLJCMCJMiju;M,!L%A:;lSLSJ:LﬂNuA
JLJ.JAS;\:&\}_&IJLLSJJUQAJ}}-Uijjjbfﬁlj)swjup
S35 s 53 (65108 3 e Sl sl ale Lbsas
Wusw\glﬁgsxugpwr-;J,\ijoc)n,\.:drs
);6@!354‘%4}xu&f}@xugxa,b@ujﬁ&upuﬁ
el o 3 S a8 L saalia (55 5 (Zero-span) LS e lis
Sl S Sb S mdanpH 35 oo sled i Ceaslie 6 S 6510
4{1;).@\,5@(,@ J»l)pjlnsu;ﬂ\.;ls ol REIES S WY pUpny
JL»J‘«;,Q;:L\.&-LSL;LAA_}}.«Jdz)jl‘;auiﬁl);}&a\wl‘\)bjm))b

.,U_,strju.a(..aj&b)',\,_,ﬂlra

saul slea o

St sleta sy o il B0y 0S5 5t el
B e ol sl o e 5 a5 o3lind J 00 51 i
Al 5 A3l o o3 o SAAEKS piman s KIS 151 Sl lin Jole
AL el e e Dlalle 5 S5 ol

S a8 daais
soll el aseMe ,Mc,:la;_;l,?sj: Ll Al e glatle
o slloar St | LB I gl s us 3ol el
sl s & Sl Bl e 1301 IS [ L g 3 b olinte ol 51
el opllaligus St Ct oSG b SN S 01,0 e
Ao s delnlge IS5 a6 31y b S 0as St DlejaS 555 o0

) 535 8 S sl usb s
qu‘p.myobb.ﬁS:)jﬁjéi)Qlsﬁ)LS‘Jo}lﬁud.Uu;_é|
Ol gy ) 50 aS Ll dal g LB Ll sl ge e Slas o gloee oyl
JZ}_)._‘)]:bszLnr‘)u.a];UQL@A).LQ&QJL&;M\.&SLS})J{;,%Q
ool Pl SlelS 13 Sl S LSS Dlmio gl g 4 sl alisl

slicd 238 [T VA





