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Surface Treatment of Pigment Red 3 Using Surface Sulfonating Method and
Study its Properties in Water Based Flexography Inks
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In this research, pigment red 3 was treated using sulfonation method. The untreated organic pigments have low surface free
energy. With this treating method the surface free energy of pigment increases. The aim of this study is surface modification of
pigment red 3. The treated pigment showed very good dispersibility and dispersion stability in aqueous media. The dispersion of
these particles in organic polar media are stable and without aggregation. After treating, the polarity of particles increased,
show manifest dispersability in polar media. Parameters such as time, temperature, solvent/pigment ratio, acid/pigment ratio
were considered as independent parameters at taguchi method. For obtaining standard array, for each parameter four levels
were considered. The proffer array with taguchi method was L16. After the design of experiment, the treated and untreated
pigments were formulated in water based flexography ink. In order to assess the inherent and application properties of treated
pigments and selecting the suitable samples, examinations such as pH, fineness, rate of dispersion, gloss, tinting strength and
chroma were performed. Also according to the results of analysis of variance, the effect of each independent parameter on
studied properties was considered. J. Color Sci. Tech. 7(2013), 93-1020©. Institute for Color Science and Technology.
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1- Tuloidine Red

2- Tuloidin Maroon

3- Hansa Yellow

4- PhthaloCyanine Blue

5- Quinacridone Red & Purple

6- Perylene Red & yellowish Red
7- Isoindoline Red & Yellow

8- Piranthrone Red & Orange

9- Thioindigo
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One-way ANOVA: pH versus TEMPERTURE
Analysis of Variance for pH

Source DF SS MS F P
TEMPERTU 3 1.762 0.587 1.21
Error 12 5.807 0.484

Total 15 7.569

0.347

One-way ANOVA: pH versus TIME
Analysis of Variance for pH

Source DF SS MS F P
TIME 3 0433 0.144 0.24 0.865
Error 12 7.136  0.595

Total 15 7.569

One-way ANOVA: pH versus ACID/PIG
Analysis of Variance for pH

Source DF SS MS F P
ACID/PIG 3 1.840 0.613 129 0.324
Error 12 5.728 0.477

Total 15 7.569

One-way ANOVA: pH versus SOLVENT/PIG
Analysis of Variance for pH

Source DF SS MS F P

SOLVENT/ 3 2848 0949 241 0.117
Error 12 4.721 0.393
Total 15 7.569
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One-way ANOVA: Rate of Dispersion (DF/DT) versus
ACID/PIG

Analysis of Variance for Rate Of

Source DF SS MS F P
ACID/PIG 3 0.2424 0.0808 2.19 0.142
Error 12 0.4431 0.0369

Total 15 0.6856

One-way ANOVA: Rate Of Dispersion (DF/DT) versus
SOLVENT/PIG

Analysis of Variance for Rate Of

Source DF SS MS F P
SOLVENT/ 3 0.2143 0.0714 1.82 0.197
Error 12 0.4713 0.0393

Total 15 0.6856
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One-way ANOVA: Rate of Dispersion (DF/DT) versus
TEMPERTURE

Analysis of Variance for Rate Of

Source DF SS MS F P
TEMPERTU 3 0.1224 0.0408 0.87 0.484
Error 12 0.5631 0.0469

Total 15 0.6856

One-way ANOVA: Rate of Dispersion (DF/DT) versus
TIME

Analysis of Variance for Rate Of

Source DF SS MS F P
TIME 3 0.0530 0.0177 0.34 0.800
Error 12 0.6326 0.0527

Total 15 0.6856
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One-way ANOVA: Tinting Strength versus
TEMPERTURE

Analysis of Variance for Tinting

Source DF SS MS F P
TEMPERTU 3 0.003003 0.001001 1.35 0.306

12 0.008918 0.000743
15 0.011922

Error
Total

One-way ANOVA: Tinting Strength versus TIME

Analysis of Variance for Tinting

Source DF SS MS F P
TIME 3 0.000945 0.000315 0.34 0.794
Error 12 0.010977 0.000915

Total 15 0.011922

One-way ANOVA: Tinting Strength versus ACID/PIG

Analysis of Variance for Tinting

Source DF SS MS F P
ACID/PIG 3  0.002535 0.000845 1.08 0.394
Error 12 0.009387 0.000782

Total 15 0.011922

One-way ANOVA: Tinting Strength versus SOLVENT/PIG

Analysis of Variance for Tinting

Source DF SS MS F P
SOLVENT/ 3 0.004476 0.001492 2.40 0.118
Error 12 0.007445 0.000620

Total 15 0.011922
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One-way ANOVA: Chroma versus TEMPERTURE

Analysis of Variance for Chroma

Source DF SS MS F P
TEMPERTU 3 3390 11.30 1.61 0.240
Error 12 8440 7.03

Total 15 118.30

One-way ANOVA: Chroma versus TIME

Analysis of Variance for Chroma

Source DF SS MS F P
TIME 3 3613 12.04 1.76 0.208
Error 12 82.17 6.85

Total 15 118.30
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One-way ANOVA: Gloss versus TEMPERTURE

Analysis of Variance for Gloss

Source DF SS MS F P
TEM 3 661 220 1.88 0.187
Error 12 1409 117

Total 15 2070

One-way ANOVA: Gloss versus TIME

Analysis of Variance for Gloss

Source DF SS MS F P
TIME 3 373 124  0.88 0.479
Error 12 1696 141

Total 15 2070

One-way ANOVA: Gloss versus ACID/PIG

Analysis of Variance for Gloss

Source DF SS MS F P
ACID/PIG 3 302 101 0.68 0.579
Error 12 1768 147

Total 15 2070

One-way ANOVA: Gloss versus SOLVENT/PIG

Analysis of Variance for Gloss

Source DF SS MS F P
SOLVENT/PIG 3 609 203 1.67 0.227
Error 12 1461 122

Total 15 2070
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