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ABSTRACT

In this paper, PVA(polyvinylalcohol), oxidized starch and SBR latex were used as binders for ink-jet
printing papers, and their effects of the type and blending ratio of binders on ink-jet printing properties
were compared.

In case of coating color using PVA mainly used for a binder in ink-jet printing, spreading of printed
letters decreased and excellent images were manifested resulting from strong hydrophilic of PVA.
However, increasing solids content of coating color was somewhat limited because of the interaction
of PVA and functional groups in silica as well as high molecular weight of PVA.

When oxidized starch and SBR latex were mixed with PVA at desirable ratio to solve these prob-
lems, runnability in coating process was improved and good printing properties were shown. Gloss was
improved when latex was used along with PVA as a binder because of the thermoplastic property of the
latex. From this result, possibilities of high solids content and high gloss ink-jet printing papers were
investigated.

Keywords: Ink-jet, binder, blending ratio, printability, PVA, feathering, optical density, shape factor,
contact angle.
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Table 1. Properties of pigment for paper coating
Pigment Type Mean size (ym) *Specific surface area (m%g)
HP 34M Sitica type 3.52 182
*: BET area by N, adsorption
Table 2. Properties of binders for paper coating
Binder Product pH Solids content(%)
PVA PVA-117(DP; 1700) 6.4 12
Starch Oxidized starch(Viscosity; 12.53) 9.7 20
SBR latex KSL-208(Mean size(um); 0.16) 7.5 50.1
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Table 3. Formulation of coating color
Components Pigment Binder Dispersant NaOH
Parts/100 100 10/20/30/40 1.5 1.35
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Table 4. Viscosity of coating color(cPs)

binder type
PVA Starch  Latex

binder level(pph)

10 505.6 6.4 6.4
20 435.2 6.4 6.4
30 358.4 6.4 6.4
40 460.8 6.4 6.4
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Photo 1. Contact angel of ink measured with
image analyser.
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Table 5. Contact angle, dot area and optical density with type of binders

Binder Part Reducing rate of contact angle(” /s) Optical density(o.d) Dot area(mm?)
10 0.6 1.91 0.0131
20 0.8 1.77 0.0129
PVA 30 0.9 1.76 00121
40 1.1 1.75 0.0150
10 0.9 1.81 0.0120
20 1.4 1.64 0.0127
Starch 30 18 162 00136
40 1.9 1.53 0.0157
10 0.8 1.68 0.0146
Latex 20 0.9 1.55 0.0153
30 1.0 1.50 0.0173
40 1.0 1.44 0.0187
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Photo 2. Dot shape and shape factor on coated paper.
(a) PVA(10 part), S.f: 0.80 (b) PVA(20 part), S.f: 0.77 (c) Starch(10part), S.f: 0.79
(d) Starch(20part), S.f: 0.79 (e) Latex(10part), S.f: 0.71 (f) Latex(20 part), S.f: 0.65

S.f; Shape factor
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Photo 3. Dot shape and shape factor on coated paper.
(a) PVA(30 part), S.f: 0.74 (b) PVA(40 part), S.f: 0.80 (c) Starch(30part), S.f: 0.72
(d) Starch(40part), S.f: 0.73 (e) Latex(30part), S.f: 0.65 (f) Latex(40 part), S.f: 0.61

Table 6. Printing quality parameters from image analysis (binder level : 10 part)

Area of letter (cm?)

Perimeter of letter (cm) Perimeter/Area (cm™)

PVA 4.11 16.50 4.018

Starch 4.11 16.52 4.018

Latex 4.13 16.63 4.022
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Table 7. Properties of blended coating color
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PV A/starch PV A/latex
Blending ratio 100/0  80/20 60/40  40/60 0/100 100/0 80/20 60/40 40/60  0/100
Viscosity(cp) 505.6 390.8 3392 2112 6.4 505.6 403.2 325.6 230.4 6.4
pH 9.0 9.0
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Photo 4. Dot shape on coated paper when PVA blend with starch and latex.
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Fig. 1. Influence of the blending ratio of binders
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printed dots.
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Fig. 3. Influence of the blending ratio of binders
on gloss of coated paper.
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Fig. 2. Influence of the blending ratio of binders
on shape factor and optical density of
printed dots.
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Photo 5. Shape factor of dot and optical density of text on coated paper after calendering.
(a) P:L=100:0 S.f: 0.81, O.d: 2.09 (b) P:L=80:20 S .f: 0.80, O.d: 2.10
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