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Effect of Oxyfluorination on Water Dispersion of Phthalocyanine Pigment
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Abstract To study the effect of oxyfluorination on water dispersion of phthalocyanine
blue(C.I. pigment blue 15:3), the pigment was oxyfluorinated using various oxygen to
fluorine ratio of the reactant gas. After the oxyfluorination of the phthalocyanine blue pig-

ment, no significant change in FT-IR spectra was observed, whereas XPS spectra showed
the introduction of oxygen and fluorine containing functional groups. This suggests that
the oxyfluorination of the pigment only occurred on the surface of the pigment particle
and resulted in no significant change in UV-Vis spectra of the pigment. However, the
oxyflurinated pigments showed improved water dispersion, compared to the non-treated
pigment. Especially, when the oxygen to fluorine ratio was 47:3, the water dispersion of
the oxyfluorinated pigments sinificantly increased, compared to the non-treated pigments.
This suggests that the oxyfluorination of the phthalocyanine blue pigment has a potential
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to be used as a water dispersion improving method.

Keywords digital textile printing, pigment ink, phthalocyanine blue, oxyfluorination,
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Scheme 1. Schematic diagram of oxyfluorination mechanism'.
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1. Fz gas cylinder
3. Buffer tank
5. Ar gas cylinder
7. Pressure gauge
9. Glass cock

197

2. HF absorber (NaF pellet)
4. O; gas cylinder

6. Reactor

8. F: absorber (Al:03)

10. Liquid nitrogen

11. Rotary vaccum pump

Figure 1. Schematic diagram of oxyfluorination apparatus®.
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Figure 2. Images of the non—treated and oxyfluorinated phthalocyanine blue in water after 0.5~24h.
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Figure 3. (a) UV-Vis spectra and (b) transmitance at 525nm of the non—treated and oxyfluorinated phthalo—
cyanine blue in water after 0.5~24h.
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Figure 4, FT-IR spectra of the non—treated and oxy—
fluorinated phthalocyanine blue.
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Figure 5. XPS survey spectra of the non—treated and
oxyfluorinated phthalocyanine blue.
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Table 1. Relative atomic concentration of non—treated and oxyfluorinated phthalocyanine blue

Relative atomic concentration(%)

Sample Cis Nis Ois Cuzps Fis o/c Fic
Non—treated 76.3 16.9 3.5 3.3 0 0.046 0
0235:F215 69.3 15.5 4.7 3.8 6.7 0.068 0.097
0245:F205 77.6 15.1 3.0 2.5 1.8 0.039 0.023
0247:F03 78.1 15.5 3.9 2.5 0 0.050 0
= ofju] 3pALE]R] 33 A o2 Jolnt v 0235:F215 T B
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Figure 6. UV-Vis spectra of non—treated and oxy—
fluorinated phthalocyanine blue pigments solution in
DMSO.
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