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In on-demand inkjet printers, ink droplets are ejected from the nozzle to form an image or coating

however, depending on the pattern to be printed, the ink may not be ejected for a long period of
time. During this time, the ink properties may change due to solvent evaporation, which may affect
the flying condition of the next ink droplet. To avoid such problems, ink is periodically ejected
to maintain the proper viscosity, although frequent ejection leads to increased ink wastage. By
understanding the changes in ink viscosity and its distribution in the nozzle, the timing and amount
of ejection can be optimized for each inkjet head and ink to reduce wastage

The purpose of this study is to measure the diffusion coefficient of particles in water—based pigment
ink instead of measuring the increase in viscosity, and to use this as an indicator to determine
changes in ink conditions in the nozzle

Three model inks (glycerol, propylene glycol, and polyethylene glycol solution) containing silica
particles instead of water—-based pigment ink were filled into a glass capillary and the particle
diffusion coefficient near the tip was measured. A high—speed camera was used to capture speckle
patterns on the surface of the laser—-irradiated model inks, and the particle diffusion coefficients
were determined by finding the correlation coefficient between the images. It was observed that the
particle diffusion coefficient at the radial end of the glass capillary decreased faster than that
at the center for all model inks, and this was especially noticeable for polyethylene glycol aqueous
solutions.

A combined method of optical coherence tomography and dynamic light scattering was developed for
depth visualization of model inks. The depth profile of the particle diffusion coefficient was
measured. The results showed that the particle diffusion coefficient decreased in glycerol and
propylene glycol solutions while maintaining a relatively uniform distribution. Meanwhile, a
significant gradient in particle diffusion coefficient was observed in polyethylene glycol solution,
indicating that solvent concentration near the gas—liquid interface is more remarkable than diffusion
due to evaporation. It was possible to observe the three—dimensional distribution of the particle
diffusion coefficient and its change with evaporation for aqueous pigment inks in the vicinity of
the nozzle

The development of these visualization methods has enabled in—situ observation of the particle
diffusion coefficient distribution of ink in the nozzle. This enables optimization of ink ejection

design based on the mechanism of solvent evaporation.
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