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Formulating inkjet inks requires achieving stable nanodispersions
with fine particle sizes and narrow particle size distributions. This
study investigated the effects of two non-ionic surfactants- oleic acid
6-mol ethoxylate (KI6) and oleic acid 9-mol ethoxylate (KI9) - on the
dispersion properties of disperse blue 359. Dye concentrates were
prepared using a jar mill. Color strength at different milling times
(72, 96, 120, and 168 hours), particle size distribution, surface
tension, dispersion stability (assessed by turbidity measurements), and
rheological properties were evaluated by varying the surfactant type
and concentration (0.35% and 0.7% by weight). Results demonstrated
that KI6 had a shorter ethoxylate chain and a lower hydrophilic—
lipophilic balance (HLB) (9.9) than KI9 (11.6), leading to faster
adsorption and greater effectiveness in reducing particle size and
surface tension. At a concentration of 0.7%, both surfactants showed
similar dispersion stability and particle size. Samples containing
surfactants displayed quasi-Newtonian rheological behavior and
lower viscosity, ideal for inkjet applications. In conclusion, the
optimal use of non-ionic surfactants with appropriate molecular
structures can lead to stable nanodispersions with desirable
properties for inkjet inks.
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1. Dynamic light scattering (DLS)
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Figure 1: Scanning electron microscope image of Disperse Blue 359.
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Table 1: Samples formulations.

Component portion (wt%b)

Components AB AC AD AE AF
Disperse Blue 359 14.3 14.3 14.3 14.3 14.3
Polymeric dispersant 17.9 17.9 17.9 17.9 17.9
Glycerol 7.1 7.1 7.1 7.1 7.1
K16 0.7 0.35 0 0 0
KI9 0 0 0 0.7 0.35
Water 60 60.35 60.7 60 60.35
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Figure 2: Transmission spectra of samples at different milling times: (@) 72 h, (b) 96 h, (c) 120 h, and (d) 168 h.
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Table 2: Surface tension of samples.

Surface tension (mN/m) 39.887 44.075
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Figure 3: Particle size distribution of the samples: (a) after 48 h and (b) after 168 h.
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Figure 4: Turbidity evolution of samples.
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Figure 6: Rheological behavior of samples.
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