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A A8 2D DALl EHALOZA (SA - type)E AFR-3MTh
22 A9y
221 A Az
HE 60g/m’ o2 FAE Azsgon, PAMO 4L AA AFdu 05%% 4¥L 3t
Aot

222 WA sizing

A Alo]ZA 2 FAAl2AId AKDS FA4HEE AHEEY. old GAHAE
1%2 F833AA 1% SH02 Axdtd A HAdH 1%2 A7tz AKD=
05% 2 1%E A7tstAoh.

flo

223 914 sizing

9 H AO]ZAE SA - typed AH&SIATE A AlolzAe ASHAES F3AA
10%9 9% Az F AL ndE oy 5%E H7tstdoh

ux e @A (PAM 05%)sF WA Ateld Aeld A FH HY F Alojz=Zgx
E SHAA AUy dR7E AlE3le] AxF

224 234 Ag
Soft-nip (50C, 300psi)& ©l &3t ZAL ME Z 23 A

295 9% 2@ z} =AY 93 AF3 FX9 EA =3
b Az X9 4 - BH EAH 53

Tappi Standard T538-om-96°] 2]A L&W PPSE Al43ldq AASEEE
om, T479-om-919] 2|7 Bekk type® B&% ZA47IE A&t FAEE 3
t. ®J1xE T251-wd-96° 2174 Gurly Densometer® AM-&3ted W& 2 X3
10mmLE AR, BEEEIEE  T452-om-98] ©{ A3t Elrepho300022 =7
Aok E3F MR FYL Glossmeterg AE-ste] AAMZE 75°2 EAMSt] HMALE & B
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H&7h 74 AX(SEO Phoenix 300)& |43 F+E54<¢ B
(ch) A HA H7t
AAH4L RI-I AAHY A@7E o838t J2 T84 (ink receptivity), 3
7= (dry pick strength), & ZZ 74 =(wet pick strength)E 2z} 33 &A3uth
() Azxg g9 AHFH F7}
Zt 2z s AzP Ztzhe $txo] ¢rE 9 A(HPc8765w black)E ©] &3t
HP PSC 2350 ZHEZ AHE & G4 EH7IE ol&3td 3 € EA dis #474
40%, 100x &2 AHEFEA-S HuistArh

3. &34

NE

BIE-

31 Az 2 EA
3.1.1 AAS%=(Roughness)

Fig. 1& 7 27 93 Axd &A9 AFFEE YeEbd Aotk ZF 219 Az
" @A FAfFol7]l Wi drHoz Agste A& v AASFEI =4
et gk 2y FHE T3t 71EY A &R vz AHLSFEE JEEES ¢
T AR EF WH AlolzAE HIMAA Axd FA A 9H Aol E AU BS
WA AtelzAE A8 SARYG ALSE A% AeEE € F AU

3.1.2 ¥ & = (Smoothness)

Fig. 2& 2+ 2dd 93 Azxd 29 FFEE Vet Zolnk. Z x=do o3
Azd A = AH LA dHla] ojxom WH Alo]ZAE HAA A=
H & 2 HER HFH AMolAE A AT @A BS HEESF v =EA e
ot Ao HEgE Fate AHEAG vl FHEE VERE F dh

3.1.3 ¥71 % (Air permeability)

Fig. 3& 2z} 279 & Alzxd ¢AY Frl=g Yeid Aot Fri=e #49
AFAEE dYehdio] g2 IF 2 AP 4FE m Rtk Fig. 37 2o FriEs
EALEA o) vlal 7 24E @A7F dASA oo Ay FAHE T3 dA
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237} FolEx BFo] B Wt Frlxel 45ENE T T F AN

12 16
o CInon-calendering M calendering 14 |— BOnon-calendering W calendering
T = 12 -
|5
3 s 2 10
8 (7]
£ 6 § 8
5 4 £ 6
o (=]
=4 g 4 4
2 & »
0 0
A B C¢C D E F G A B C¢C D E F G
Fig. 1. Roughness of Hanji treated in Fig. 2. Smoothness of Hanji treated in
different conditions. different conditions.

—

1 Onon-calendering W calendering

[T TT]

Air permeability (sec)
O= N WHBUNMAN®OD

A B € D E F .G

Fig. 3. Air permeability of Hanji treated in
different conditions.

A : Office paper

B : Mulberry fiber + PAM 0.5% (Korean traditional paper)

C : Internal sizing agent (Mulberry fiber + PAM 0.5% + AKD 0.5%)

D : Internal sizing agent (Mulberry fiber + PAM 05% + AKD 1%)

E : Mulberry fiber + PAM 0.5% + surface sizing agent (SA - Type 5%)

F : Internal sizing agent (Mulberry fiber + PAM 0.5% + AKD 0.5%) + surface sizing agent (SA-Type 5%)
G : Internal sizing agent (Mulberry fiber + PAM 0.5% + AKD 1%) + surface sizing agent (SA-Type 5%)

3.1.4 A% 7Z(Contact angle)
Table 1.2 ZF Z7d o3 AZH FA Y Alo]2EE SAHT Aot
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Table 1. Contact angle of Hanji treated in different conditions.

A B C D E F G
Before calendering 0 53.09 | 60.45 | 52.72 | 57.88 | 65.35
After calendering 63.81 0 57.77 | 64.30 | 54.38 | 61.48 | 66.40

: Office paper

: Mulberry fiber + PAM 0.5% (Korean traditional paper)

: Internal sizing agent (Mulberry fiber + PAM 0.5% + AKD 0.5%)

: Internal sizing agent (Mulberry fiber + PAM 05% + AKD 1%)

: Mulberry fiber + PAM 0.5% + surface sizing agent (SA - Type 5%)

. Internal sizing agent (Mulberry fiber + PAM 0.5% + AKD 0.5%) + surface sizing agent (SA-Type 5%)
. Internal sizing agent (Mulberry fiber + PAM 0.5% + AKD 1%) + surface sizing agent (SA-Type 5%)

O Mmoo w >

(7)) 71282(B)S AKDE #7Hd #ACD)Y Aol 25 Bl
AERAY A4S B F4H UT B2 gRe Ae]2E Z2Fo BB,
221} AKDE A7He @219l 3% Ab|2E7k Table 13 2ol 2A F7HAMTh £8
AKDS} A7b@s AolzEst 2adtA WaAsts ¢ ¢ + Qedl, ol AKDY A

Aol Apelzxd 93¢ WAS ¥+ AN

(1) 71E3A B 9H Atol2A AEE & FAF)S Ao]z2E Bl

NEGA ] AL Alo|2E &Aool Brlsd g oy PAM 05%E H7Is Ao &
AtelA Ha 3 & Aoz E AR S 9 Ale|2mr ZA Asdte AE ¢

w
+ glgirh

(th ZAY 22 A - Fo Alo|2E
2 M A9 Table 104 & 4 Qe AXNY Avgoz Ay Az A
0 ®e Alo]=EE et

3.15 &% = (Opacity)
Fig. 45 Z} 27 o3& Azd X9 EFFEE Yeld Aotk Fig 4904 R
= e} Zo] yH 2 A Aol TAHL 5 FA BF JEHAS v EFY
2 A =

28 UEhliE Aoz Bo} AlzAe I

£

(o
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3.1.6 WA P (Paper gloss)

Fig. 5+ 2zt 274 3 Azxd ¢A9 944 Yeld Aot Fig. 594 ¢

el
S xol 2AY FAL Fod EE 23 AzE @x9 wWABEo FryYE A
2 B9 @ 5 UAATh EG WA 4F Aol AE sl AzF AT W Aol
A AYRL & ST A Bdo] A%YL ¥ F AU

120 16
100 QO non-calendering M calendering 14 b—— DOnon-calendering W calendering
e 12
) ™
< 7 10
g
£ % 8
< £
a Qo 6
e
° £ 4
2
0 L
A B E F G A B C D E F G

Fig. 4. Opacity of Hanji treated in different Fig. 5. Paper Gloss of Hanji treated in

conditions. different conditions

A : Office paper

B : Mulberry fiber + PAM 0.5% (Korean traditional paper)

C : Internal sizing agent (Mulberry fiber + PAM 0.5% + AKD 0.5%)

D : Internal sizing agent (Mulberry fiber + PAM 0.5% + AKD 1%)

E : Mulberry fiber + PAM 0.5% + surface sizing agent (SA - Type 5%)

F : Internal sizing agent (Mulberry fiber + PAM 0.5% + AKD 0.5%) + surface sizing agent (SA-Type 5%)
G : Internal sizing agent (Mulberry fiber + PAM 0.5% + AKD 1%) + surface sizing agent (SA-Type 5%)

32 AHHAd Hot
32.1 93 A Ink receptivity)
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16
14 | Onon-calendering M calendering |

12
10 —

Gloss (%)
- -]

S N

A B C D E F G

Fig. 6. Ink receptivity of Hanji treated in different conditions.

A : Office paper

B : Mulberry fiber + PAM 0.5% (Korean traditional paper)

C : Internal sizing agent (Mulberry fiber + PAM 0.5% + AKD 0.5%)

D : Internal sizing agent (Mulberry fiber + PAM 05% + AKD 1%)

E : Mulberry fiber + PAM 0.5% + surface sizing agent (SA - Type 5%)

F : Internal sizing agent (Mulberry fiber + PAM 0.5% + AKD 0.5%) + surface sizing agent (SA-Type 5%)
G : Internal sizing agent (Mulberry fiber + PAM 0.5% + AKD 1%) + surface sizing agent (SA-Type 5%)

F #de £33 Aol Fig. 6914 ¢

Fo] ZdY AE HEo Zdy Ay F =74 A oA dgFeo] A
T AL ¢ 5 UgeH C, D F, G A7%E & v AKD H71&o) weh A3
$3e ASZ Hol AMFHITG AKDFHo| Hldd}E A& ¢ F U 23U
d sk o Aol 2 ole gt

Fig. 62 Folol Hold J=AVt Axd

ORORORORCRGRCGEG) ORONCRONORORCR)

Before calendering After calendering
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Fig. 7. Photographs of dry pick strength.

: Office paper ® : Mulberry fiber + PAM 0.5% (40g/m)

* Mulberry fiber + PAM 0.5% (60g/m’)

¢ Internal sizing agent (Mulberry fiber + PAM 0.5% + AKD 0.5%)

 Intemnal sizing agent (Mulberry fiber + PAM 05% +AKD 1%)

! Mulberry fiber + PAM 0.5% + surface sizing agent (SA - Type 5%)

: Internal sizing agent (PAM 0.5% + AKD 0.5%) + surface sizing agent (SA - Type 5%)
¢ Internal sizing agent (PAM 0.5% + AKD 1%) + surface sizing agent (SA - Type 5%)

CNCECRCNCRONO]

Fig. 7¢ 2 2742 Az® 9x £9 258 498 Aot 24 A2 A
o9 @AY AYAHE BY FEE §Uo2 TR YEon, ALY A A
@As Bad A2 Fo 4¥L Musde 9 BAY A £ 24 F=r A4
A€ 89 T & 9

323 & E77=(Wet pick strength)

@O0 0OOeW @O0 ©O©6®
Before calendering After calendering

Fig. 8. Photographs of wet pick strength.

: Office paper ® : Mulberry fiber + PAM 0.5% (40g/m")

: Mulberry fiber + PAM 0.5% (60g/m’)

: Internal sizing agent (Mulberry fiber + PAM 0.5% + AKD 0.5%)

: Intemnal sizing agent (Mulberry fiber + PAM 05% +AKD 1%)

: Mulberry fiber + PAM 0.5% + surface sizing agent (SA - Type 5%)

: Internal sizing agent (PAM 0.5% + AKD 0.5%) + surface sizing agent (SA - Type 5%)
: Internal sizing agent (PAM 0.5% + AKD 1%) + surface sizing agent (SA - Type 5%)

CRCNCNONCHONC)
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Fig. 8¢ 7t 234z Azd @49 &8 A9 Asoln. 7 =ad
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QAo vH & T4 AES Pase Ae U T £ AneH, WEH

SAd Al AxF @A B¢ 7129 A B WP AolzAE WA
e Ae B9 ¥+ ANk

a9y zmr:a AY AFE vBALA ERAeY Ao B2 WHUE S Aole

m}o rir
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Fig. 9. Ink-jet printed dots of Hanji before calendering.
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%
3

A B C D E F G

Fig. 10. Ink-jet printed dots of Hanji after calendering.

A : Office paper

B : Mulberry fiber + PAM 0.5% (Korean traditional paper)

C : Internal sizing agent (Mulberry fiber + PAM 0.5% + AKD 0.5%)

D : Internal sizing agent (Mulberry fiber + PAM 0.5% + AKD 1%)

E : Mulberry fiber + PAM 0.5% + surface sizing agent (SA - Type 5%)

F : Internal sizing agent (Mulberry fiber + PAM 0.5% + AKD 0.5%) + surface sizing agent (SA-Type 5%)
G : Internal sizing agent (Mulberry fiber + PAM 0.5% + AKD 1%) + surface sizing agent (SA-Type 5%)

OhH Az @A 26 A A By A4
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Fig. 9% Zt 249 wg X & AxF F J23 =Zdg=z 93 & ddstdd g
FEY7IZ #FE Aotk Fig. 994 E& Hiel Zo] FA(PAM 05%)° HH &
L3RS B¢ 4329 dAol E A& & 7 AULH A Az A WH Atol=A|
HIMNA Az dA e 71 TA vl& 29 HAPo] AL ¢ & AMG &
g W3 Aol=AE HIMAA Azxd FA o B AolH M@ 73-?—7} W Aol g vE
AP Be-En 939 ol Ao AW Jd4 $HE #F E + AU

¢

fijsu

(W) Az F29 Z2A9 Ay F 43 44
Fig. 102 Z+ =3 ma} §x& Azxsn 2y 34 & J324 ZdH=2 33
g dHste HFEM7IZ BZF Aot A (PAM 05%)8 24 ZAH NS
SGASAE Bt d29 WPl Zed, WA Aol2AE HIMNNA AxT FA
W Aol AZatHE AF 439 HAol AN AP A ¥¥E B+
AR £F LAY A s Foto] EHo] Ko BEHPorA EFIIE A48
ol Bt} #ddAE & + AN

3.3.2 —7—7‘}(‘31’) A

Fig. 12. Ink-jet printed characters of samples after calendering.
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A @ Office paper

B : Mulberry fiber + PAM 0.5% (Korean traditional paper)

C : Internal sizing agent (Mulberry fiber + PAM 0.5% + AKD 0.5%)

D : Internal sizing agent (Mulberry fiber + PAM 0.5% + AKD 1%)

E : Mulberry fiber + PAM 0.5% + surface sizing agent (SA ~ Type 5%)

F : Internal sizing agent (Mulberry fiber + PAM 0.5% + AKD 0.5%) + surface sizing agent (SA-Type 5%)
G : Internal sizing agent (Mulberry fiber + PAM 0.5% + AKD 1%) + surface sizing agent (SA-Type 5%)

(b Az® ¥A ALY A A FA) A
Fig. 1€ 2 230 we} X8 AZ% ¥ 424 ZAHZ 2AE e 3
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T HEEE HAY 29 F¢E THY —?—9]— o) A A ZA WA Alo]=

Ag ANA AzE B 7 15:— s wa) a9 WMol MUk £ WA Abo]
ZAE HMA AZS GAo| EAAIFL AAHYE S 71EY FARG A 2
2 g 5 ANk

2
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(W) Azd A9 Z2dy F 22 A4
Fig. 12€ & 2342 Azd A& ZAH g F J23 Zdez 48 ¢
Hato SFEA7IZ BEFE Aot G BHAA Y AN vehd A3 o] Z
Aol APE Fdte] HHo] B HIdPgers EFIHUD QATH] Brh T L3
dogx Ao A¥E JA /ddEE € + A

4. 72 B

AEAAE PREI)L dold NP B Yargel FYAA R A
WEsh %3 bulkyshel Y WPoE AFol Hetm EAREI oaf A

Do AZE BAS A% 2Ad A2 F ARe QA4 A ADe
=7} L}Emgw], BT oA U Y F AAEA §A4F FYEE AL £
AT £F AN AAE Felod @A R FET TIFo] FojSo wa

_LJ
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93 4 E9 Aol My F Afol2xrt At HAAZT AN FAd v
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4 A2 dEge Zdd A §F o 52 Aol2EE YEhHAT

EFHEY B5 AlolzAle T2 YN ZAY Ay F EFHPR FFE
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