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The pigments formulated into inkjet inks are typically dispersed to small
particle sizes (between about 50 and 200 nm, depending on the
application) and need to be made colloidally stable. The colloidal stability
can be achieved either by surface modification to form an adequate
surface charge (zeta potential), or by adsorption of certain compounds on
the surface of pigment particles (steric stabilization).
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The size of the pigment particles is critical because large particles may



plug the jets and channels, causing damage to the print head. Controlling
the large particle content (> 0.5-1.0 um) requires having a technique that
Is sensitive to a small number of large particles—the tail of the
distribution.
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Particle Sizing and Counting Techniques
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There are several methods for determining the mean particle size of ink
dispersions such as dynamic light scattering (DLS), but most are not
capable of determining small amounts of oversized material. Methods
that are based on sizing and counting individual particles are particularly
well-suited for this type of analysis, where even small amounts of outliers
are sized and counted in the process.
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The AccuSizer single particle optical sizing (SPOS) system is ideal for

quantifying the size and concentration of large particle tails present in



inkjet inks. Depending on the sensors incorporated the system can cover a
dynamic range of 0.15-400 um. The system shown in Figure 1 includes
the standard LE400 light extinction and scattering sensor that measures
from 0.5-400 1 m mounted in the AD sampler that provides automated
dilution of the sample to the optimum concentration for the measurement.
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K 1: AccuSizer 780 AD

Application Example 1: Effect of Stirring
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There are many factors that can impact pigment dispersion one of which



Is stirring time. It is necessary to determine an optimal stirring time to
reduce the number of oversized particles within a dispersion. It is also
important to monitor stirring time since over homogenization can lead to
increased particle size.
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Two pigment dispersions, magenta and cyan, were analyzed to monitor
the effects of stirring time on oversized particles. The figures 2 and 3
show the results for the magenta sample that was stirred for 50, 70 and 90
minutes. The tail particles decreased from 4 x 108 particles/mL to 2 x 10°
particles/mL.
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Figure 2: Effect of stirring on magenta sample
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Figure 3: Expanded view of magenta sample
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Concentration of large particles >1 um;
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50 min: 4 x 10° particles/mL

70 min: 5 x 10° particles/mL

90 min: 2 x 10° particles/mL

The cyan sample shown in Figure 4 also undergoes a decrease in the
number of oversized particles with stirring time. The concentration of
particles decreases from 9 million particles/mL to approximately 3
million particles/ mL with just 10 additional minutes of stirring.
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hantes PAANCLE CONCENTRATION DFF DIgT
R
cen
o - 30 minutes
o B 0 minutes
e
B 1)
e
15
L
R )
.
o 1 4 - Ad n
(S

Figure 4: Effect of stirring on cyan sample
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Particle Sizing Systems (PSS)

8203 Kristel Circle, New Port Richey, FL 34668
Phone: 727+846°0866 | Fax: 7278460865
Website: www.pssnicomp.com

E-mail: sales@pssnicomp.com



