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E Agd Algd <gdse AEste dAAVE Aot Axdgoed, o5 7
E4& Table 19 YelATH E3, o]& A59 P42 AAFAIEY Z (FE-SEM)S
o] §3tey &Y3le] Photo 1) UelUT. uldE2E PVA(PVA-117, KURARAY,
Japan)& AH&-3MgTh

Table 1. The properties of precipitate silicas.

. . Mean Qil absorption
Type Product | Designation | () (DOP;ml/100g)
HP 34M Silica A 2.27 349
. T34K Silica B 34 336
Precipitate 5
T43K Silica C 10.3 329
T38 Silica D 14.0 326

Silica A Silica B Silica C Silica D

Photo 1. Scanning electron micrographs(SEM) of coating pigments.

2.1.2 71634 7HA
g EAS A3 FAHAI(W]-400, Woo Jin)g AH&3sten, =3 %9 pHE =4
871 184 NaOH(10%)& A&t ot
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221 =399 Ax

Aol AlgE TFHL 2z} ¢+E 100 part 9] PVA 30 parte} ¥4HA| 0.2 partE 3
o] TE& 7 (Kady mil)2 ZubabdA At Balo] o] 2ox|E 2 3087 Zute
Al71H pHE 73:012 ZHaEA JIAANESL =T A4S AxAT

222 399 EASA
EFde AEEAL Brookfieldd FXA(No.31 spindle, 60rpm)E A}-83to &4 3}
A3, ©249 pHE pH meter(Metter Delta 340)E A}83l =R}t

223 =3A9 A=z

T3 8+] g/m’Q.i Z43le ¥talF K-control coater(No.2 bar)E Al&3ta] 9%
glol AW =¥ F 105°C 252 EFAX7V|AA 30 25¢ dxstd JIAAE =
FAE AXI}AH.

oy

224 =FA 9| B4

7t A0 WYdx 2 J§A §F

=AY 9HAFRL HE7] Y8 2FA Aol FA9 4dS Epson ZHE 9}
HPEZHE & <Addadct 449 473 dAdxE A8 A4 s E471(BMI
Plus, BumMI Universe Co., LTD)oll Z&=o] Q1= CCD camera® #3t@n o] 4
Astd 23% FHE SNUIFeE WA F, sty ZAFYLE olXFE AL
2 REAA o|X e FAde] AFE WAHAA HFHoR vrAd Yo Wy ¢A
o 9Fdolg AT 248 FH] WHF FUo|E o] ata A tdst
o g JYEE 7 £ Y

Shape Factor= 41 x (area) / (perimeter)’ (1)

o714, areat BFS WAHE YEU L, perimeters BAHS UFHolE ovdth
olw, o WAdxE TH He7t doll /&S E 19 S Yehdla Ao 717t
5% 09 772 ol vehdrp

F8t3 F%(Optical density)E 33314 D196 Densitometer(Gretag, Switzerland)

-167-



g A8 2Rt A FEE £IE Edd BFSE JR 1P FE

o A3 A sl YAl 100%5HAFE o, Optical density #t< 0, ¥AHzH9
10%E WAE o, 19 e 2 YAZe) 1%E whALE o 29 g AAAnd.

U dAE54 54

AN g FEFSHL 354 (wettability)® 3 4 (penetration) 2 2 U & A’
gergog AR uAe EFFEAHE Hrtste WA HER FHES o848
JAANE = FAYAY FFERE BT 2E HEHLE 2 AS5EA
¥ F& FduAE etz ¥ HAE54L ¥ IEEAH ¥e g@AUAE Y
. JE4e y57 ——.7=7§5‘7](SEO Phoenix 300)& ©o]&3t A3 ev], S4€
AEZe 420 Ve Young's eguation® 2 YERE $ Ao

cos=(r,— ryl r, 2)

343 92 @

3.1 A7t AR £23A ] A4 vAE 9%

AAA7|7F e Silica A~DE ol43to] AxE £FA JEE 543 Table 2
d Jetdlth 9AZ7N ARFE A2 AE JdeREd, R dAAYTt
e gtgel uEAo] JyHoz A7] fEolgtn A4dth Az Az A
39 FFEAL HUE] At AR wE WHAE Z3 Fig. 1ol
uvehlgich. Aigte ARA7It ALFE $49AY 27 A5 Zo] RopxlE BF
& WA & Ao, AE74Y ARG E A7) FEFS 2 4L el
. JAAE =30 JolA 7] HELL d29 WAL H2ssr] AW AckH,
A2Ze) 27] M8E 245 $58 F554 2 A4SA4 S dehiA g9, Silica
A¢t BY 7% Addor w2 Z71 &4 ¢ we gE2Ze AAwsE deEd,
Fig. 2, 3 2 Photo 201 YEld 339 JARINE 2 HPHES vele RS ¢
F ek
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Contact Angle(degree)
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<

4999 F9y g Ynuw
Epson ZAH F$ANE deztel 9
A3 e & wAsE dedA esk
AW, HP ZAHZ A4d 3¢ 942

Z17v AR e B sEge] #a
g A& &+ Ak guboz Y=
AE AL HE das Agdroz ¢

[} 50 100 150 200 250 E_ P‘:‘_t:: ?l—i.a_. }\]_,g_—a-].jﬂ Q,‘L:-__E“’ og_g_oo]
e B 29 3T ARgEC SABoR 4
Fig. 1 Contact angle of coated paper #3 QA otmdae AL Fw nm
with time elapsed.
o are AXNE AT Bisol
Jd= ez SA4%c. B Ao AF83 Epson stylus 9 HP deskjet2 2tz 4
29as ABYAS AgeE TAHZA FRYAES AS}E HPY 3% =33 E
Holl gtz &ol FHEA Hol & LHEGA =Hed, sty A2 F, EFF
o AT FIFo| Zohdel weh AT Ao Fol sy Wl B HE
7 AstE Aoz HdEn
Table 2. The properties of the coating color.
Silica type Viscosity(cps) Solids Content(%) pH
Silica A 1883 16.3 7.35
Silica B 1115 15.7 7.33
Silica C 1056 16.3 7.32
Silica D 416 154 735
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1 Shape Factor -8~ Optical Density "1 Shape Factor —@— Optical Demsity

0.84 35 0.68 35
082 | ‘\
| 0.66 |
_os | 0o oes 1 7% 0
0.62 a
% 0.74 L4 120 : f l 20 ¢
o E poe
&am | 158 s 1 &
0.68
10 | 1 1.0
06 | 1 0.56
0.4 - . 05 0.54 - L 0.5
SillicaA  SillicaB  SillicaC  SillicaP SiicaA  SiliaB  SilicaC  SilicaD
Silica Type Silica Type

Fig. 2 Shape factor and optical Fig. 3 Shape factor and optical
density of the coated density of the coated
paper(Epson). paper(HP).

) L
® e e #%e *e g ¢ L R
® ®¥ ||[6g_oa" o u
als 9%, ::‘..L s ﬁ:ﬁ:e ¢ | 0te o€,
on ¢ *84% "% ’Q. "~..

.. ." ® » v e
Silica A Silica B Silica C Silica D

Photo. 2 Dot shape on coated paper according to the size of silicas.

32 479 EFuEol =3AY AASAEAN VA= 9F

A7t dAAVld BE =F8A9 F45A4 2 AAEALE vz dEgate
A74A7] 743 ZE Silica At A3 7 AR 2 Silica DE AAS widu| g2

el =FAL AzsPon, 2 A4S Table 3o b
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Table 3. The properties of the coating color

Silica A : Silica D Viscosity{cps) Solids Content(%) pH
100:0 1883 16.3 7.35
80:20 1373 154 7.25
60:40 924 146 7.30
40:60 639 156 7.24
20:80 512 15.1 7.31
0:100 416 154 7.35

Silica AE 71F2.2 Silica D9 W&o I/ Wt 2o HEE Fast

T Z%E Uede 2 ¢ do. gdirygez gAY el 59T ¢48d 44,
G EAAR Y 284 Al (bimodal dispersion)Z o] ¢xpzhe] AHrE7ke] B7] wf&el A
=7} SolAv] dxgdHdd HE Fdo sl ez ded gd’. 2 A
@& B o, 2BAAC oM 4T FEATFE HEliAe FUAD, Silica DE 2
TE HAx9 AstEo] FHolxE Zi_,i B o, ojejgt 284HAl o]&e] o= HE UXA
33 e Ao AZtET

Aeigtel wigtol WE We] A4S Photo 3o UEhigien, B AAE % %
34 $2E Wrleta Fig. 4, 591 Yehith §554 2 A4S0 ¥3§ Silica
Del Wgulgol Z7hgel weh B AQE L B FEge] wAHNCE Aty
AL %5 A% ¢ HP TUHEZ QA $Ee] B9 FEE 49EA Silica
D7k 20 part@7b9I S o, FASA ARIE A L F YEd, o] ol £FFe
FIoz ¢RYas ABYEo ATY 4+ A= Ao FEHALT Aoz 47
A

Lo
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Photo. 3 Dot shape on coated paper éccording to the blending ratio of silicas.

[ Shape Factor —@— Optical Density C—1 Shape Factor —@— Optical Density
0.35 _ 35 0.68 3.5
o F[ 1 1 M — 066 | @&
_ {30 064 | — 1 3.0
5 075 £ 5 062 | Nl la £
& 070 128 E E 060 | @ b @ 2.5 g
2 065 | |@ ® & — 18— @ K 2 0ss | =
z 120 £ L 120 2
0.60 o @ o
115 054 | 1.5
055 | 0s2 |
0.50 - L1y 0.50 . . 1.0
100/0 80720 60/40 40/60 20/80 0/100 100/0 80720 60/40 40/60 20/30 0/100
Silica A Silica D Sifica A Silica D
Silica Type Silica Type
Fig. 4 Shape factor and optical Fig. 5 Shape factor and optical
density of the coated density of the coated
paper (Epson) paper (HP)
4. 4 &
- T

2 A7 dAIVE AAY 4579 AstE ol g3t A7 E EFHE

-172-



:J_,
Ru)
o
:-_I‘
.
flo
in

o BE JAAES EFA FFEH 2 A4ELL Pie 2
& A
Aests dEel 44T Aold4S EF4e £ AEE o
7 A&z mE Q5% AARE dehlel e WUE
Atk EE YAAI|F F FEE AF WEE EFE A} £
S AR A7 Rt MERH gas SFF FIAs
FAL dehuth =@ £493 o AR AAe Sl wek 2
of Aolgte A U= L A FE2 FAY & AUk

fuf
e
lo
=
Hir

2
r t
ek
4 o

lo
o2
w2l

[e)

2
Lo

Logy fp
g I
-~ il
)

[0
it z

=

ol
BN
X

‘3
A&

1) D. Glittenberg, A voigt and D. Donigian "Novel pigment-starch combination
for the online and offline coating of high—quality inkjet papers

2) “TEA JIZAA AHE 9% Folol 71EH A" The paper industry journal
311(8) : p.75-79, 1998

3) Gemma Morea-Swift, Helen Jones, "The use of synthetic silicas in coated
media for ink-jet printing”, 2000 TAPPI Coating Conference and Trade Fair.

4) John R. Boylan, "Using polyvinyl alcohol in ink-jet printing paper” TAPPI
JOURNAL, p.68 1997

5) Gregory E. Kowalczyk ;emd Ralph M. Trksak, "Image analysis of ink-jet
quality for multi use office paper”, VOL81:NO.10 TAPPI JOURNAL, 1993

6) "Papermarking science and technology”, TAPPI PRESS Book 13, p.33 1998

7) 31A-%, “Reprographic papersol A Fo]2] wettability7} A F Aol v+ Fg
(3h*“, K. Tappi journal, 1994

8) Leo Neimo, "Internal sizing of paper”, Chapter 7 in Papermaking Chemistry,
Book 4, Papermaking Science and Technology, p.152-158, 1999

9) Heimenz, P. C., "Surface Tension and Contact Angle”, Chapter 6 in Principles
of Colloid and Surface Chemistry. pp. 287 ~352, 1986

10) BHFR—, BEL, G0F77 v 7 AN, &5 FFiTE, 8 VE, pp. 107-108,

1992

-173-

me ¥o P ]

ot o



