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New White Pigment
-Correlation between Structure of Inorganic Hollow Particles and White Opacity
Tomohiro Hirade, Hiroshi Goto

Functional Material Development Center, Commercial and Industrial Printing Development Division,

Ricoh Company Ltd.

We have made a new white ink which features less sedimentation and high white opacity even upon
non-permeable media. Titanium dioxide has been used in the white ink in order to obtain high opacity, but
it has the problem of sedimentation. Hollow resin particles have also been used for white ink.
Sedimentation is drastically reduced, however, white opacity is limited when heating and drying
especially on non-permeable media. In order to overcome these problems, we focused on characteristics
of hollow silica particles with low density in addition to heat resistance and solvent resistance. We
developed new white pigment of hollow silica particles which lead to less sedimentation and high white
opacity by optimizing primary particle size and wall thickness size.
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Fig.1 Image of light scattering from dense particle
and hollow particle.
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Fig.2 Printed white ink containing hollow resin
particles on PET.
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Fig.3 TEM images of synthesized hollow silica
particles.
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W : Hunter whiteness a : redness-greenness

L : Lightness b : yellowness-blueness

Eq.1 Hunter whiteness.

D2 (pp-p1) 9
18 n

V : Sedimentation velocity (m/s)

V =

pr . Density of fluid (kg/m3)
D : Diameter of particle (m) g : Gravitational acceleration (m/s2)

pp : Density of particle (kg/m?) n : Viscosity (kg/m s)

Eq.2 Stokes’s law.
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Fig.4 Influence of primary particle size on white
opacity and sedimentation velocity.
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Fig.5 Correlation between pigment volume and
white opacity.
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Fig.6 SEM image of printing film of (A) hollow silica
particle and (B) TiO2.
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