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Abstract

Recently, the attraction for water-based ink is increasing, Because Solvent ink,
based on organic solvent, cause bad effect on environment and rise the cost. Instead
of organic solvent that cause environment pollution as well as cost-rise by rise of
petroleum price, Binder based on alkali-soluble resin is popular and studied by many
other country. However, in domestic, research and development for alkali-soluble
resin is not like, because of lack of understanding environmental pollution and safety,
therefor alkali-soluble resin development and research for the properties of the
water-based ink used by alkali-soluble resin is not study very well. In this paper,
we studied dispersion of carbon black in acrylic resin solution and the properties of
water-based ink used by carbon black and acrylic binder.
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4939 g Aol gk dF2E Rolf Ginman®, aqueous systemol A ] carbon
black® EAtAlo] th§ AF2ZKE John K. Foster & Elizabeth S. Sims®ol 93] 1 315)
oMt At ¢tgol FHH dIFg A 53] acrylic resing ¥IQHE QL w9
B #8 A77F Ak B4 o] %o wEold Ao dig Folo AHHYE o
dAe B dig ¥yt A4EHR EY) B =EAE acrylic resin®l @3 carbon
blacke] E4tol dis] FHH o2 nAstuA gt E4tol #A3Y 70~300nme] EH
A& 7}A& carbon black¥®} 4] "47]"'%?*—} pHE 2g3le otad 7 8o &
Aol B BT ol AAES 23y S Fd wEold YAE 23Y A4
F 4o 2YE i 4, E?f] Al EE HR o], FYxo) A s
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2 Adg) A carbon blackell thdt EHAH @WE 2 @ BEid g JFe A

A8 ot} Zo] te ¥AAL 7 7 23¥2 My

Table 1. Properties of carbon black tested

Surface Particle DBP Volatile Pysical

area(m’/g) |Diameter(nm)| (cc/100g) |content(%) pH Form

Al 70 30 97 2.0 8.0 powder
A2 105 24 55 15 9.0 "
A3 150 19 130 15 8.0 "
A4 198 18 55 15 80 "
A5 300 15 60 15 8.0 "
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Table 2. Properties of Acrylic Resin

Type Acrylic Copolymer
Appearance Clear Pellets
Non-Volatile 98%
Density(25TC) 1.14g/cc

Tg 73C
Acid Number 213
Softening Point 150C
Color Colorless
Physical Form Flakes
Solubility in Water Insoluble ( <0.1%)

3-2. o}a"¥ FA LA 2 carbon black ¥4t

AzE otad F£x FE&Ad drYolsEZ pHE AT F °]de] carbon black}
42 g H &S 1:82 39 Yong JiAte Direct Driven Digital Stirrer SS-11DZ
500rpmo. 2 587t =g 94y ¥ 3000rpmo 2 1083 As Ao

@ur)e] ZAe AFAS WEE carbon blacke] 2AE fEE Az YAy &
A3, AEA] Wt dASA Uehd o Eilo] SsHE A|HLF 3o o] wo of
a8 $x £94F9 F£Aul&3 pHE v2A st Z+zte] carbon blackdl sty #4t
& PPG* 2. 2832 3000rpmol A BAF & of EAAZHE 108 2782 FEE A
t}. BAAZHE 108 oJUZ 3 R £X9 94T o] 2x¢ 2L Bid 9FE &
F gE 89 WA AHAIGE P,

3-3. 23AA4H

Y, dALFE, A5Aolg e AHSEHE 2Ey] At 2IAAJAHE A
125 23d A7) 8 o] §ste, 23U AR AVE 10 X10 cm’2 3 FA
325 W4, SATe] T4 20mz FQt 2A=2 AEY 2HR 4EE 75 °F J|Fe
AHEEE 007Tm/secE LA FT AFez 4 T8 2ol 92 ¢ 10ml
F3t otER g FAA AT F £ A2 HF FEYE, HAFE, 429
AT Folg AT FEEL F5 A4 F AL 239 AH7AMFH ARA
FeAd] &t NS nestd AMIFE 15x9 23 FYA L8 FLF AT
FE=g SARAT 221 MTEES AFHoe YHES 2~3UAE A A=A
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3-2¢ 3-39) 9@ HPog wEAN AHE( olEA, FAA)e] Ax € wAx 9 B
Bx g ZA8HAY old AlE¥E 7171 Tokyo DenshokuAle] Medel TC-108D Gloss
meter©] t}.
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3-2%} 3-39 9% WHoz wEI AHE( olEXR, AAA)o] Ax Fo J=9 ¥t
AHsEE ZA3AY ol A8" ¥HEAE X-riteAle) MODEL 408 Color Reflection
Densitometer©] t}.
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3-29 3-39] 9% Wyoz TEoR JAMB( olEXA, FFA)o] AZFH F FxAo
o8] F&F FxE9 Thickness GageE o°|&3td F3 Folo] FAZ o83y
Kubelka-Mungk2 9] 23 FAFAolE T old FAE ZHs7] A% Fule=
KolnAF2] Byko-test 1500 thickness Gage®]t}.
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Fig. 1. Correlation between change of current and dispersion time for
concentration of acrylic resin solution (A5, pH 10).
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Fig. 1A= 71& 2d9 4 Ad AHE AFmA)FS JeRA. o)w A8d
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Fig. 2. Correlation between concentration Fig. 3. Comparison of acrylic resin
of acrylic resin aqueous solution requirement for each type of
and dispersion time(A5, pH 10). carbon black(pH 10).
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Fig. 4. Correlation between dispersion time and pH value of
acrylic resin aqueous solution (A3, acrylic resin 25wt23).
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Fig. 59 62 Z7e] b8 FA+449 v &3 EFE carbon blackE otE X ¢}
ZAA ] A Aghel e FY o W3tE e

L AF9 29 v &L 25%, 275%, 30%, 32.5%°]|tt. o)A FXlo H7}Fo]
F7ME+E BFHo] &S ¢ F AN
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Fig. 5 Correlation between dry time Fig. 6. Correlation between dry time and
and gloss printed art paper for gloss printed woodless paper for
change of acrylic resin aqueous change of acrylic resin aqueous
solution mixed with carbon solution mixed with carbon black
black (A5, pH 10). (A5, pH 10).

Fig. 73 89 Z}zte] o} 2 H U A& 7}R carbon black® £g® olad F£x&dd it Al
3t Feate] BAE vehlilen, I¥Ho| TS5 E FYrrt dolFd e & Ak

Carbon black®] EW A& Clyde Orr Jr. 3 Edwin C. Rothstein, Leslie S. Ettre'®
od 9&aA A AFed YojA s FREAHC) Frhshd BAAY A+ AssteE wd
of e xrt otk Barl glon B AYgME A7) AaEe Ao g HE
€ Yz &S & 5 A

Fig. 98t 102 olEX ¢} Ao t)F o3 899 pHW S} w& FE3} A7t
o #AE Yz g dxder 2 wast 9. Figs, Fig. 6& 27 o7 glx)ut
MA Fig. 7, Fig. 8, Fig. 9, Fig. 103} zo] AMH o2 olEXs} 4R Bt Fexzio) =
< oA olEAI} FAA R Feo] A3 olEX] A9 FFo| AR Folx ¥H
of Ax&E dA7t ol YAFY FAXNE A8 Feo] 2Pt Ao HzHol A
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Fig. 7. Correlation between dry time and
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acrylic resin aqueous solution
mixed each type of carbon black

(pH 10, acrylic resin 325wt%).
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Fig. 10. Correlation between time and
gloss printed woodless paper
for the change pH value of

acrylic resin aqueous solution
mixed carbon black (A3,
acrylic resin 32.5wt%).
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Fig. 9. Correlation between time and

gloss printed art paper for the
change pH value of acrylic
resin solution mixed carbon
black A3, acrylic resin aqueous
32.5wt%).
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4-3. 939 WA Feus

Fig. 112 ZZ9 & XL H49 v &7 EFE carbon blackEg °tEX S HAA
o A3t A HrtFe e MlExd HsE Y. 459 F£A9 v &
& 25%, 27.5%, 30%, 325%°ltt. X7t FE7} F7HES4E FE7t DoldE & £ 3
Atk dAH o2 X9 HrtFo] FUFLEN HAYZF Y carbon blackd &) @
o}A A carbon black?] FE7} BAFLZA WALFE Rl RolRAlE A2 AZEojz
Fig. 12+ ZtZ}e] ttE& ¥ WAL 7} carbon blacke] W& &g olad x84
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e, o]AL oA MY FAHo] ADFE jetnesst FHE7 ojAgE A+
AL & 4 g W

Fig. 132 olEx|g} AR o] g o328 F& 49 pHHSlY wE whilzze} pHE
FAE JeEr L gl pHell W3t diste Fdo] 27 &7te AS ¢ F AAAT
a Zol7} 2 &t
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Fig. 11. Correlation between reflection Fig 12. Correlation between reflection
density and concentration density and each type of
(wt%) of acrylic resinaqueous carbon black (pH10, acrylic
solution mixed with carbon resin 32.5wt%).

black (A5, pHI10).
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Fig. 13. Correlation between density and
change pH value of acrylic resin
aqueous  solution mixed carbon
black (A3, pH 10).
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Penetration depth( ym)

Fig. 16. Correlation between thickness
and change pH value of
acrylic resin solution mixed
carbon Dblack (A3, acrylic
resin 32.5wt%)

Fig. 15 carbon black9 F#/o W& A5 o] o]t} Carbon blacke] W F o] &
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5. 4 &

Carbon black® o}3d FALAAlo]e] EAAEAT o]RAS o83t L& J=A9 B
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1. Carbon black®} o] Eitd Ztzte] ofad¥ $g e ¥ %(weight percentage)’}
AZTE FA HFY A= G o8 AuAFI goldo2HN FFE7 HolF g
&+ UANT AT FA9 FEI LT E carbon black®] 4 £E7 @Ity
g T ARG o]RAL o= FXe] R-COOH”|7} NH,OH$} #-$-8 ) R-COO NH' 7|

—25_



olad A F8HA 2 Carbon blacke] £t &8 A7

2 HojA 8L 7FA carbon blacke]l AFAAQ FE&AgA BEalo] o] I HEE A
AP T BAA 988 Fo2A vﬁl«] Gl o3 FAto] ¥ @i o]FojFrt
3 oA F3 A9 8TFFE o & + AU

2. A9 @FFo] Z+Z+9] carbon black sample?] EHHo] F5E £X] 8FFo] A
I, pH7F L&hzte] wel B4bo] @R E & + A€ o]RE carbon blackd] FE 2 0]
AASE BAd WA 429 QFZFo] Z718Q1, pHE7HE o)ad $x 9 wkgd
R-COO'NH4'7] Z7tgtel whet Eile]l o @S ¢ + U+

3 QHEe Jyeo W= FA 7 ArlFo] Z7184 2 18 3L carbon blacke FH
Aol AL4E F/FL & 5 ANk oJRE FX A9 FEF carbon blacke] EW
Aol o8 Aoz AztHolAT}

4, AHE w5t F219 Hrlgo] HL4E carbon blacke TR F&4E pH
7} 2442 ANLE ¢ & AU ©olAL carbon blacke] 3¢ BEA wE Ho=

5. A& AFole FAFA AR AXdGgE A

S ¢ F AR IR EBE bl 9

4% 19 pHIt 2%
3}
“

2
qgoz Azl

M
rl

2=

(1) Rolf Ginman, Paper Properties Required in Printing with Water-Based Gravure
Ink, Advances in Printing Science and Technology, pp. 408~425.

(2) John K. Foster, Elizabeth S. Sims, Dispersion Aid for Carbon black in Aqueous
System, American ink maker, April (1994).

(3) M. D. Garret, Carbon Black, Bone Black, Lamp Black, Pigment Handbook, vol. I,
John Wiley & Son Inc., pp. 1563~154 (1976).

(4) P. Laden, Chemistry and Technology of Water Based Ink, Chapman & Hall,
pp. 153~154 (1997)

(6) E¥kft, 42T, FATAHST S8, pp. 29.

(6) Technical Reports S-131, Carbon Black Dispersion, Cabot Corp., (1989).

(7) Temple C, Patton, Paint Flow And Pigment Dispersion, John Wiley & Sons,

-2 -



dFAAG A A20W H1E 2002

pp. 297~299 (1979).

8 &FH, AAALNE, pp. 67~82.

(9) James P. Casey, Pulp and Paper, vol III, John Wiley & Son Inc., pp. 1858~1873
(1998).

(10) Jay Whitney Murray, The Transmission Electron Microscope, Pigment Hand
Book vol. IIl, John Wiley & Sons Inc. III-A-d-3-ii, (1976).

(11) Clyde Orr Jr., Robert W. Tyree, Characterization of Pigments Pigment Hand
Book vol. III, John Wiley & Sons Inc., III-A-d-7, (1976).

- 27 -



