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This study investigates the effect of molecular structure and concentration of three
non-ionic ethoxylated surfactants—Sorbitan monooleate (Tween80), oleic acid
(Keol6), and nonylphenol (Kenon10) —on the milling process and final properties of
dispersions for water-based inkjet inks. Particle size, surface tension, colorimetry,
spectroscopy, and dynamic stability were evaluated. Results indicated that Kenon10,
at 0.05 g, yields dispersions with the smallest particle size (~100 nm), the narrowest
distribution, the highest color strength, and superior stability, attributed to its
aromatic structure and optimal ethoxylate chain. Higher KenonlQ concentrations
cause excessive reduction in surface tension and competitive adsorption with the
polymeric dispersant, leading to particle growth, reduced color strength, and
instability. Conversely, Keol6 and Tween80 perform effectively at a higher
concentration (0.1 g). The findings highlight the critical influence of surfactant
molecular architecture on dispersion quality, which in turn governs milling efficiency,
color performance, and colloidal stability.
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Table 1: Physical properties of the surfactants and polymeric dispersant

Ethoxylated Hydrophobic Molecular Molecular weight
surfactant
moles group structure (g/mol)

Tween80 Oleic acid Branched 1310
Kenon10 131"? 10 Nony! phenol Linear 630-660
Keol6 9.9 6 Oleic acid Linear 370-390
Tegodispers Blocked
750w copolymer LTI
/C\/\/\/\/\/\/\/\/\
Tween80
X+y+z+w=20 L/» /\’l
/
Keol6
OV\O/\/OV\O/\/OV\O/\/O\H
0\/\0/\/ 0 NN TN 0 ~
Kenon10 H,o\/\o/\/o\/\o/\/o\)

(0] NH, N
c*
Disperse Blue O‘O
359
"\
S ok JLzaSTy g b Jbmlan JeSge jbslo N 5o

Figure 1: Molecular structure of the surfactants and polymeric dispersant.
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Table 2: Samples formulations.

Compone
Disperse Blue

Component portion (wt%o)

2 2 2 2 2 2

25

25 25 25
1 1 1
0.1
02 01
0.1
8.3 8.3 8.4

359
Pplymerlc 25 25
dispersant
Glycerol 1 1
KI6 0.1
Kn10 0.05
Tween80
Water 8.4 8.45
35
30
25
E’\i 20
oy
S 15
>
o
£ 10
5
0

AN1

0 100 200

300

400 500 600

particle diameter (nm)
Lodiges &,3 ojlail my 95 1Y SO
Figure 2: Particle size distribution of the samples.
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Table 3: Color strength of the samples determined from the absorbance ratio at A,,,, /447.

Pl ol 1.6551 1.6744 1.8063 1.6701 1.7586 1.6934

Amax

Absorbance at
447 nm 0.3313 0.3259 0.6932 0.5277 0.7182 0.3362

Absorbance ratio 4,996 5.138 2.606 3.165 2.449 5.037

(

absorbance (a

400 450 500 550 600 650 700 750 800
wavelength (nm)

sl Feomhe e aol o bdigel i (b Y SO
Figure 3: Absorption spectra of the samples in the 400-800 nm region.

1.2

0.8

0.6

0.4

absorbance (a.u.)

0.2

\

700 720 740 760 780 800
wavelength (nm)

Er9® 4l 50 595 LIS, Jshone 5 ladigas (2STy GiiSenn iF S

Figure 4: Interaction of the sample dispersions and dye solution with light in the infrared region.
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Figure 5: Transmittance of the samples in the 300-650 nm region.

wobew] Celu VY g VE 51 o ladiges ol (S5, Jelge :F Jaua
Table 4: Color parameters of the sample films after 24 and 72 hours of milling.

After 24 h milling

After 72 h milling

e | Merznming | Aerzhmig
e N N

a* a*

AL 32.82 1.58 -36.02 24.13 6.70 -42.06
AN1 3056 243 -36.16 25.68 5.50 -42.15
AN2 33.85 3.40 -31.41 26.29 3.82 -38.54
AN3 32.87 2.88 -32.00 30.25 4 -36.67
ANL 30.41 4.57 -29.95 27.16 3.12 -38.14

AT 28.82 3.89 -35.35 26.17 4.57 -42.09
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Table 5: Surface tension of the samples

Surface tension (mN/m) 44.757

36.698

35.179 35.705 39.474 45.185
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Table 6: Initial turbidity of the samples after 72 and 144 hours of milling.

Turbidity after 72 h milling (NTU)
Turbidity after 144 h milling (NTU)

1567
775

1455
645

2843
2286

2456
8287

2981
2428

1549
717
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Figure 7: Evolution of turbidity for samples AL, AN1, and AT.
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