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Effects of pulp composition and inorganic fillers in the
furnish on the properties of parcel wrapper for cigarettes
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ABSTRACT : The parcel wrapper for cigarettes has been used as the package and media
materials for protection and design of product brands. The design of parcel wrapper has been
contributed to the delivery of brand image and motivated consumer to purchase the brand.
Therefore, the properties of parcel wrapper have been paid attention to highlight the design
image, and increasing opacity of media materials has been one of the effective ways to obtain
clear design on the paper surface. This study was carried out to improve the opacity of parcel
wrapper for cigarettes. The effects of pulp composition and inorganic fillers in the furnish on
the optical and mechanical properties were investigated. The use of hardwood in the stock
preparation gave the increased opacity of paper than that of softwood. The application of
higher refractive indices of fillers was effective to improve opacity. Brightness, tensile strength
and stiffness were affected by the retained filler amount on the paper. Increase of filler
contents decrease the tensile strength and stiffness due to the lesser bonding ability of fibers.
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I EANAIQY ezt EEo] 9HolA Holx|
gkotok shu, tiARQl olu| A7} wEstA Ln]|A oA
AgEofof gheh. ghulizhe] WE-Fo] 2 ollA Kol
A GA 7] AeiAe QEAA L] Fnle] FHof
of s, o]efdt Hu|He AXAA 9 EFPEe}
#AE FAolck (Kim, 2000; Niskane, 1999; Lee
and Won, 1996; Lasmarias, 2004).

| AXAA Y EFHEE 8 R o]
v|AE 233l 4u)ake] gl Hels 9l &
838 J%E & o o) Yubdog
AxAA L EFHEE FIAZI A, AEAA
M = ZHol| FZEl(Top coating, back coating)
& AAE (Fellers, 1983; Niskane, 1999%). 317
ok, olefdh A e Fu FE2 ) FHo]

AEE W 45T AREE dael 9] 1
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H, Ag 24 A 38 & F Qe
A& H7HAl whE AdxgA e @3t 9 JAE E
A+ H7slgle

HEZ
A& 2R& A 2w e FzE
H X (Softwood bleached kraft pulp)e} Fed gei<r

FHeZE FZ(Hardwood bleached kraft pulp)S A
L59c). FAARE Tale(MgsSisO0(OH),, hydrous
magnesium silicate)2} TiOx(Titanium dioxide)& A}
£3191.onj, BECKMAN COULTER(LS-230)Z o]
golo] YES 243 A Tales} TiOA=7 =
2tz 0,029 met 0.033 ym v}t (Table 1). E5

Table 1. Physical properties of filler

4 277 SRATE B AZAA E40l

AR 9%

A|ZA oko] 24 PAM(Cationic polyacrylamide)<,
AolzA7A A3 ZF(CiHyr33COOH,  Soaped
rosin)@} Alum(AlxSO4)s - nHz0, aluminium sulfate)
< 47 ALk w3, ofol2A A HCationic
starch)& A EZAAZ A-&s3ich
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F2A 248 YA S ARAY AR FAT
(White water)& A-&3oich. i<, g<io H=
£ Valley beaterg o]gslo] ZH dlglgk *
430+10 ml. CSF, 450+10 mL CSF7} H5% 72
asldcy. 17 AEE A, s 24
60/40, 40/60% Egsisick. £33 AEE 800
pm 2 aHbsp A, E4hE A 5ol|, kol A AE,
deh 225 AA A4 opl 27 1.0 %, 1.0 %,
05 %3A71s9c} (Table 2). LEA X7t %8 3
65 g/m’® ko] F2AZ Alz=slglon, 23 €, 50 %
RH =z7dl4 48 AZb z=FAE Ageigich
TAPPI Test Methodsoll 2JAslo] z54 27 2kg
FEAY BRYE, WAR sElXys AR
7hzk B4 sl9ict.
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=M 9 27| WA AUl ME AZAX MZE
F2A 248 QA S ARZAY AR FAT
(White water)& A-&3slctk. e, i H=
& Valley beaters ol&stel 77 dfeid #
450+10 mL CSF7} B 55 aalleigich. a7}
2 Ay, 2958 247 604028 EEich
w3tE A 82 800 rpmoZ aHkshiA, E3HE %)
o, 771 ZAA, BiFAl, dol2A AL, ¢, 2
< A7 A% o] 22 Arbelgich AAE A7t

fi o

2

- M licle <

Filler Specific gravity Refractive indices Brlgloltness ean paricie size
(%) (gm)

Talc 2.6~2.8 1.57 95.0~98.5 0.029

TiO, 2.39 2.55 80.0~89.0 0.033
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Table 2. Experimental condition of stock preparation for parcel wrapper

Condition Sample No. 1 No. 2 No. 3 No. 4
Basis weight (g/m?% 653 653 653 653
Softwood/Hardwood 40/60 40/60 60/40 60/40

Beating degree (mL CSF) 430 450 430 450
Cationic starch (%) 1.0 1.0 1.0 1.0
Soaped rosin (%) 0.5 0.5 0.5 0.5
Alum (%) 1.0 1.0 1.0 ; 1.0
ARz Table 3ol 33iglcl. M4l §9) 2 ¥ o ¥ nF

65 g/m” o] FXAE Azslglom, 23T, 50%
RH =74 48 A7 =¢Aels Agsislch  Em =M 9 Tol=0l OE ¢izmxlel Zst ¥
TAPPI Test Methodsel] SJAzte] =54} 92 J|4™ =4

H F2Ae EFHE, s AEZys ag) 430 ml CSF% 450 mL CSFS 3all=olA] A4
=, FI1E g8 47 Frlsigich T 4 Helg gl ulE AFAA BAE 3

Table 3. Experimental condition of stock preparation containing inorganic filler for parcel wrapper

Congrs- 5Pl No 1 No.2 No.3 No.4 No.5 No.6 No.7 No.8 No.9 No.10

Basis weight (g/m®) 653 65+3 65t3 65t3 653 65:3 65:3 65t3 653 65:3
Softwood/Hardwood 40/60 40/60 40/60 40/60 40/60 40/60 40/60 40/60 40/60 40/60

Beﬁlﬂﬁgcdseg{ee 450410 450+10 450:10 450:10 45010 450:10 450:10 450£10 450:10 450+10

Talc(%) - 3.0 6.0 9.0 24 4.8 7.2 - - -
Filler | Ti0x(%) - - - - 0.6 1.2 1.8 3.0 6.0 9.0
Talc/TiO - 100/0  100/0  100/0  80/20 80/20 80/20 0/100 0/100 0/100

Polyacrylamide (%) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Cationic starch(%) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
Soaped rosin (%) 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Alum (%) 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
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" 24 g 77] FAA7 e QEAA B viAle 9%

7Fstoiet. M d/2dT vlE2 60/402F 40/60°-2
77k E¢tslgivh. 430 mL CSF9F 450 mL CSF
ol Al Hedr/deir £ ulgol 60/4004]
40/608.2. 1ot vt EFHEE 775 %, 78.0 %
N 794 %, 194 %EA 7 2.4%, 1.9% Z7}st
At (Fig. 1). £0l& A8l dv A Z7E
o o3 Fulslo] glom, AfolA] FrFeE, F
71N AR S o BAEE e 24 9
Agko g BEmHETo EXo| wiel g} AQ9l L
7158 AMee Aael A4 3 ulA Aee o
o ol Fhmlgo] HETE EFHES)
SV AL g ARt Ads Ak 4
7do] Zoba] Hle] ARzl o] %?8}71 ool ek
Lee and Won, 1996). =gt
o7 et el Hed XM w el Lied
e dder Hele "Hzof w3 siegzol
Aol #a, AlEo] T wEA Wl Az
TE o] Folo EFHEE AT Aoz
Y} (Kim, 2000).
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Fig. 1. Effects of pulp composition on opacity of
parcel wrapper.

U3 Agg/ds el gelA sl 7z
7} 450 mL CSFoll4] 430 mL CSFE Z7lslals
u 60 %] EAgvt £k A4S 5yt 47
794 %, 794 %2 FTdslgen), Ml E3mlg
o] F& 60 %% A5 wlAlRIAl izl FEgs

ol aralivh Aol uhEl A4 Hzo

[1ti{e] O_I

Agto] AAEo] Wl A=k
Aoz FelEcl (Niskane, 1999;
Lee and Won, 1996). Lelx, #el HZ+ Ao
& HZof Bl ‘é-gii_ﬁl} Hu|AEZ e~ e
o] o} RA|E7} o Eo] Folo HEE A
A7 Fa EAS AT Aew &
ek (Kim, 2000).
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By} shelq HZof uls Ao A4
A A A YA ety wiiEo|vhHLevlin,

L
H

fdd ke ARzt
4o 7‘-/Lo]— 7

O

>

_.
(<o)
[{e]
L
Do
[
[an]

=~

—

L
Do
)
o)
x

|
ot

2 o
V
¢

e

finc

>

o nlste] UxpHz S1Fo] Araflel
g7 ekown], wal A S2%8] o] HAFHEE
o ulsh A wkAystrZ, sallel| &3k gkl
2ajgk 7le g Holth (Fellers, 1983; Lee and
Won, 1996). 3|57} F71gholl wiel i =3t
ulgo] 60 %2 7Y AAAEE 6.8 kgfE FA15
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Fig. 2. Effects of pulp composition on tensile

strength of parcel wrapper.

oy, Beis T gl 60 %Sl A% AARE

£ 6.0 kg oA 65 kgE vha 7]% = A%E

2l

gf»gu]%o] 60 %2 Z7betll weh ~w
7 %, 23 % =9l o (Fig. 3), &
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A B B

= A 2ot (Levlin, 1999). AHole "=
&5l ulg F7loll vl 2ElZYsvt Sobsle A
& 2aflell oJeliA AR AgHe] FlelaL, Mol
T 1z g4 EEUsvL g FxEr V)
o2 AaH

BE Age WEE 847 %~8.3 % o,
= 2 Ade/gdsr e dge A
BA) kot (Fig. 4).
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Fig. 3. Effects of pulp composition on stiffness
of parcel wrapper.

BI zy ¥ 7| SEN AN BE AZEX
Zat W TN BY
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Adell X d¥e Hrbelglet. Table 30l viehd
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Fig. 4. Effects of pulp composition on stiffness
of parcel wrapper.

of A8 =4 F F2AE Alzsch
Kubelka-Munk ¢} &(Niskane, 1999 Lee and
Won, 1996; Fellers, 1983)ol14] BFHEE £ol&
TRk g ME ke o ddEy oA
ek AHEQIRte) FAAS 2AE ERA Y
o] ke e welA, QxR B
EHx S dde 2HE AAL FHE
e ZAAE A4, HEse Ao FL3m,
Table 19l Talc 9} TiO9] F4E& o 54 vehl
9ok Table 4014 & 4 & wie}h Zo] AXAA
o] B EE Tae 9 Tig 718 3 %-9 %=
Z7 AR el dElgem, TiO> TiOx Tale>
Tale 719 $o2 E5HE7 $Ee Ao
vebytrl, Talcihs 95 A7l 45 0.6 %~

Table 4. Effects of stock preparation condition on the optical and mechanical properties for parcel

wrapper

No. 1

No.2 No.3 No.4 No. 5

No.6 No.7 No.8 No.9 No 10

Opacity(%) 82.1 82.6 83.0 83.8

833 86.0 86.2 86.6 88.8 90.1

Brightness (%)  85.0 85.1 83.7 83.8

844 8.2 86.1 86.8 88.8 89.9

Tensile strength
kei)

7.0 6.0 6.6 5.9

6.2 6.4 6.1 6.0 5.7 5.4

Stiffness
(mNm)

7.0 6.8 5.9 6.9

6.3 6.6 6.4 6.2 6.3 6.1
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9 24 3 §7) FHA7) D)

2.1 %9 E5HErt $3Egen, Tio, &5 %7t
Alollz= 5.5 %~9.7 %2 S5 7 Paslo], $A
A7y BT mXe dgol w2 A& Rl
et FAAE dArkd exAe A A58,
FRA-E71, FAA-AR o] WE ARIAAS

= AlZEA] Aldo] GAEH, o] A7kA A F &
1 FAA-F718) AelAl ulg shak wle] EA4
ARAIA Foh 53] TiOp®) FEAGTE 2558
A Tale(L57)8h, 711 3 ASZQ(153)9) H]
szste] As] 2 FEAGE Eesta 9ok w
b, TiO-Ag-E71%om TAS Folo ui
TAAT A Talc-AH-371508 7AE R
FAATTE 7] Wil EREE Y Fol Z71E
Ao ArHEr} (Lee and Won, 1996; Kim, 2000).

Table 5ol 74 FHER Qste] Fo] ol
B P8 @ Al 59k TiO,
o] 7% ek 29~68 %E E2 ubw, Talcd)
T71E L 20 %47 %E Hkow, Folo

oo

N

LR PR SE 10 E

ol 7logt Aoz ERlEQr). AL HrlE
2] i%?_ QAEAA Tﬂ% ek 05 % Hom,
] AR FEG ZAAel E3D )50
A el ,1 Aog 48R r:‘r

ZolWe] FoE ek HrlE F3%l vlest
o] FUksislen, r:oa:f} kg FolE Sk
Tale 4 TiO+Talc?} 74l Fo] uin] =9k},

Tale A7} S3F Akl 02 o]Folr)
9lowm, aspect ratio’} 3091 A EFold)
(Lasmarias, 2004; Neimo, 1999; Lee et al, 2007).

AuAx) B viAE 9%

TalcE A7l Fo2 QJsled, T &Fioln,
AR oA okt FAE vehiARE TiOwel vls}
of A& F& Holrh mahA], golA ofzHo}
nfo| =& Hrksldg wl, Taled BHFEyE TiO: W
vl ggkow Talc7}t ofzzlotute] Zoll olste] 34
o] AL} Afroll AZre] HrjEhi, Taleot ol
ofuto] =9} féﬂﬂa‘ﬂ oFstal, Tale 2HAIZE 7hEsk$-
A 345}]; g.zlj(.ﬂi '5:]/1%5].7] aﬂ_f,loﬂ @%@' o]-;b
Aol Aslxle], Mgyt Zashs Hog "Jr‘ﬂ’%‘ﬂr
{Lec and Huh, 1997; Lee et al, 2007). 4% 3
o] Z71gell w}a‘r e @iﬁ}ﬂ~ﬁl Ol% W
A 7S 10 %2 agste] FEAE Az
3917 wﬂvgi ksl

Table 49 53t nie} o] FxA)e] QAL
= A g Sl whh h&slelel Feld] ¢l
Aol ZAghaAal Akl wlellshe
(Niemo, 1999; Jo et al, 2008), ERA= Afet A
FAololl x|sle Afe] A AgrE 7
ZAZIER AR ErE AstE Ao ks
9 % Ti0:% Tale H7F A AA7AE Thegd 224
23 %, 16 %= Ti0, 9 % A7} A8e eAd= 7
&Zo| rh ol Foldl AFH TiO8 ol
Tale tiv] 2 % S7hslol, ARzke] Age W H 3h
+ 948 AE37] wiitolcth

FEA9] sE|ZUse FHE w3 A 70
mNm, =345 H7} A 5.9 mNm~6.9 mNm H$44%
on Fold] FAE ko] FHlel uwhel Zha
3= AL 29k

Tale ¥ Ti0; A7ieke AFAR 2] Wz o

A7

o g

Table 5. Effects of stock preparation condition on the optical and mechanical properties for parcel

wrapper

No.1 No.2 No. 3

No. 4 No. 5

No.6 No.7 No.8 No.§ No 10

Retained amount

%) 0.5 2.0 3.2 4.7

Retention value

) - 50 45 47

2.3 4.0 5.9 2.9 5.2 6.8

60 58 60 80 78 70

o

o U 28 ¥

L] 5} ek (9
X %%ixﬂgl_ﬁ’ﬁ(%)_ 71 &3 <>)

A g A o -2 -7 B8 (%)

Aol A AT (%)

> 10

-
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Fo X Ao g FUs9deh Tale &5 H7t A
WAE = 837 %~85.1 %& Tale w37} thin] <oF
15 % 24ES Bl ol Table 50 vehd ul
s} Zro] Zololl AFH Tale AAe] P& AT}
Fole] Aol &g nH7] wiFoE websc)
(Lee and Won, 1996; Levlin, 1999). TiO, A<
AT 985 %E HZ o TonE TiO, #)E
7F |l 2 %~6 % 49 Aor AsH

el g2t Hde HEo) vd EFHE 3
Aoll BipHolglon, g £ ulgo] 40 %ol
Al 60 %= Vol el BRHEE 27 1.9 %~
24 %Z Z7RIgch TY RN Ads FE
7b ARE, zElEUs gl HabHel9lond,
HAEE s Y HAd/ads Edulge o
&S ZA A gIoh SAE FF 9 gl v
£ Folo EFiEel wiaxE A A9
AESt ATl B3-S Wsich AFEARS] B
Mol MATE Ti0>TiOx+Tale>Tale A7kl
o AEGon AAHREYG 2E|ZULE  Fol
 F3A ko] HE55F Fasle s v
uigle}.

AEA oz, gl AZAA Az A HZ9 FFH
g 24, AvtEle 7 $RAlY) &5 9 = 5
& adsle] A8E 240 @ Hog Azdrh
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