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ABSTRACT

The present study marks the inaugural investigation into the impact of a semi-
hydrolyzed protein (HP) solution derived from sheep wool on blue phthalocyanine
pigment 15:3 within an aqueous system. The results indicate that the HP solution's
amino acids, peptides, and polypeptides can effectively adhere to the surface of the
15:3 blue pigment. This interaction results in a reduction in pigment particle size
and enhances the stability of the dye suspension. Furthermore, various factors such
as performance, environmental stability, cost-effectiveness, and availability play a
crucial role in determining the appropriateness of these dispersants for application
in water-based paints. The method for producing the HP solution from sheep wool
is economically advantageous and can be executed under mild conditions. The use
of these additives does not pose significant environmental hazards. The HP
solution, which contains low molecular weight amino acids, peptides, and
polypeptides, can effectively coat the surface of blue phthalocyanine pigment
particles, generating adequate electric repulsion and spatial resistance.
Consequently, this mechanism mitigates the likelihood of collisions and
interactions between pigment particles induced by Brownian motion, thereby
reducing the tendency for aggregation. Notably, the HP demonstrated superior
dispersing capabilities for the blue pigment 15:3 when compared to a commercial
reference dispersant, underscoring the efficacy of the HP solution as a potent
dispersant agent for this pigment.
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Figure 1: Chemical structure of phthalocyanine blue pigment.
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Table 1: The Chemicals used in the study.

1

Blue 15:3
2 Dispersing additive 6225
& anAnti-mold Biocide Silon K900
4 Defoamer Silon 508
5 Diethylene glycol (DEG)
6 Styrene acrylic resins
7 TiO,
8 Viscofire PUR 60
9 Propylene glycol
10 Coalescing agent TexaSilon
11 CaCOj3 800 mesh

BASF 99.9%

BASF active ingredient 99.6%
TaraChem active ingredient 1.5%
TaraChem active ingredient 25%

Arak Petrochemical 99%
BASF 50% solid in water
Lomon Billions 996 95%

BASF active ingredient 40%

Shell 99%
TaraChem 99%

Omya 98%
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Table 2: The instruments used in the study.

Colorimeter Spectrophotometer CIELAB

2 Basket Mill STG

3 Viscometer DIN Cup 4

4 Mechanical stirrer STG

5 Digital scale KERN¢« ACJ 220-4M
6 Magnetic heater-stirrer RZR 2012

7 Vacuum oven VS-1202V6

8 pH meter Metrohm 1003 pmt
9 Grindometer Zehntner

10 Centrifuge Shimifan CE.148
11 Incubator Memmert IN30
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3 Full Tone
4 Tint

Gretagmacbeth XTH

To determine the degree of blackness and compare the strength of color and tint

To make a sample of pigment concentrate Phthalocyanine blue
To measure viscosity
Stirring
Weighing quantities of material
Stirring - heating
To dry the sample
pH measurement

Investigation of particle dispersion in pigment concentrate

To separate solid particles from a liquid or to divide a liquid mixture into its

various components
To cultivate and grow living samples such as cells or microbes by
controlling humidity, temperature, oxygen levels, and carbon dioxide.
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Table 3: Prototyping test direction.

Test samples (blue phthalocyanine pigment in water-based vehicle)

Blue phthalocyanine pigment

Pigment Conc with BASF 6225 dispersing additive 002
Pigment concentrate with a dispersing additive based on the polypeptide under test 003
Additive based on the polypeptide under test 004

Additive Solid 100% -

Dispersant Additive 5%
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Table 4: Production of blue phthalocyanine pigment concentrate.

63.3 % Deionized Water
30 % Blue Pigment 15:3-BASF
0.6 % Silicone Defoamer Silon 508
5% Bio Dispersant Test
1% Diethylene glycol (DEG)
0.1% Biocide Silon K900
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63.3 % Deionized Water

30 % Blue Pigment 15:3-BASF
0.6 % Silicone Defoamer Silon 508
5% Dispersant Basf 6225
1% DEG

0.1% Biocide Silon K900
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Table 5: Emulsion paint formula.

0.2 % Defoamer Silon 506 25% Emulsion Resin Basf 290
0.2 % Viscofier Bermaocole 400 20 % CaCO;3; 800 mesh
1.2% Propylene Glycole 1% Coalessing Agent TexaSilon
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Table 6: Free and total amino acid in the prepared HP solution.

Amino acid Free amino acid Total amino acid
(mg AA/g sample) (mg AA/g sample)

Aspartic acid 22 6.17

Serine 7.0 0/1

Histidine - 0.1

Threonine - -

Proline 5.2 2.13

Valine 6.0 7.10

Cysteine - -

Leucine 5.1 9.19

Tryptophan 0.1 5/11

Total amino acids (%) per 100 gram of 59.3 26.19

protein hydrolysate solution
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Figure 2: The molecular weight of amino acids, peptides, and polypeptides present in the protein hydrolysate solution.
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Figure 3: The CIELab color space of the prepared samples 002 and 003.
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Table 7: Checking the distribution of particles in pigment concentrate.

10 micron grain size without visible scattered Particles

10 micron grain size without visible scattered Particles
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Table 8: Comparison of darkness and blackness.

Result description Spectrophotometric specifications

Witness scale

Acceptable with higher power

b: -28.07 a:1.51 L:28.96

b: -27.70 a:5.08 L:28.29
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Table 9: Tint strength test of dry film.

Result description Spectrophotometric specifications

002 Witness scale b:-35.80 a:-17.46 L:52.29
003 Acceptable and slightly higher than the standard b:-36.00 a:-17.29 L:51.72
i — .
T o SR
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Figure 4: Lenta paper of the samples 002 and 003 for Color shade and tint strength.
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Table 13: Determination of viscosity of pigment concentrate samples 002 and 003.

002

Result

40 seconds - Strongly thixotropic after 24 hours (reversible to Patieh
viscosity with mixing tension)

003 40 seconds - no change in viscosity after 24 hours
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Table 11: Check compatibility with emulsion resins.

Result

003 No viscosity shock, uniform and rapid dispersion in the resin carrier, and no agglomeration observed.

001

003

(003 digad) Sgo s 0diiS iy
Figure 5: High stability of the water-based blue 15:3 concentrate in the presence of the protein hydrolysate solution as an effective biodispersant
(sample 003).
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Table 12: The results of quality stability investigation in his warehouse.

001 Completely non-uniform and noticeably two-phase, with soft and hard sediment

003 Completely uniform and no noticeable two-phase, no soft or hard sediment
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