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A Study on the manufacturing process of black ink

for screen printing by using waste ink

Hee-Kyoung Kwon

printing Engineering, graduate school, Pukyoung National University

Abstract

The solvent inks 'such as Toluene, Cyclohexanon, and Xylene are usually
used to clean the printing plate of screen printing. Yet, this work usually
leads many “inconveniences such as headache of worker by smell of
solvent, and complaints’due to wastewater. If you use / water-based inks,
you can work more comfortably due to less strong smell and easy
cleaning by water. However, a water-based ink has not commonly been
used, since there_have:been no cases and applications” of screen paper
printing by water—based inks:

In order to reduce the inconvenience of.solvent ink, | adopted a textile
water printing which is a kind of water—-based ink to screen printing. As a
result, the strong smell and wastewater has been reduced so that overall
working environment is improved.

| examined printability of solvent ink by using textile water ink such as
Cyan, Magenta, Yellow, and Black. In this study, | have used a waste ink
after inkjet printing instead of Black textile water ink.

There are domestic and imported inks existed in current inkjet printing
market. Most of inkjet printer use water—based ink except heating solvent
type; a heating solvent type machines cannot use a water-based ink due
to clogging of the nozzle. In addition, most of expiration dates of these

- Vil -



inks don’t exceed more than 3-6 months.

The ink which is left by sealed more than 6 months, it clogs head
nozzle of machine due to precipitation and coagulation. In addition, if
you stop printing about 3-4 hours in the middle of printing work, the head
nozzles of printer could be naturally clogged. To prevent of this situation,
worker should implement Cleaning and checking head nozzle before
hands. When the nozzle is clogged in the middle of work, running a head
cleaning mode can clear the clogged nozzle. Yet, large amount of waste
inks which are passed clogged nozzle will be remained after cleaning.

It would be very nice that ink companies take the waste ink back by
green marketing, but none of them are doing it currently.

Cyan, Magenta, Yellow,-Black, Light Cyan and-Light Magenta, these six
inks of ink jet print~are changed to waste inks. | wender whether these
waste inks can.be a Black ink for screen printing or not. If wasted ink
could be recycled, it can reduee cost and pollution. From this assumption,
| have started my research.

The purpose of this research is that making a Black water-based
recycle ink by waste inks which are left of nozzle clogging or passed
expiration date.. This recycle ink will improved working environment and
reduce cost' of disposing waste inks. Furthermore, it is very environment
friendly and economical. The price of the Black ink is 8,000won per 1kg,
but the cost ofwusing.recycle ink is/ only 1,000won per-1kg- it consists
192won of thickener-.and 1,192won—of, binder. The .recycled black ink is
absolutely more cost efficiency than using cemmercial black ink, if you
consider not only price of ink but cost of disposing waste.

It is called a recycle ink which is water-based black ink made by waste
inks.
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alcohol,
alcohol,

is 707120C,

Ink of used solvent

Hydrocarbon of boiling point is 11071607,

ketone, ester
Hydrocarbon of boiling point is 240°Cover

Hydrocarbon of boiling point

ketone, ester
Alcohol

Table 1. Ink used to solvent present condition

Type
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Table 2. Water ink Composition

Resin Water soluble resin, Colloidal dispersion
Emulsion Ammonia solution, Organic amine
Pigment Inorganic pigment, Organic pigment
Sub solvent Alcohol, Glycol ether

Additional agent Dispersing agent, Thinner, Slipping etc.
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Figure 5. PRO Mhead cleaning

system
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Figure 7. Waste ink
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Table 3. Black ink composition information

Ingredients CAS No. Contents(%)
Carbon Black Registered 1-5
Acrylic copolymer Registered 1-5
Nonionic Surfactant Registered 01 -5
Glycerin 56-81-5 5-20
Deionized water 7732-18-5 20 - 90

Table-4. Cyan ink composition information

Ingredients CAS No. Contents(%)
Cyan pigment Registered L% 5
Acrylic copolymer Registered LB
Nonionic Surfactant Registered O —f 5
Glycerin 56-81-5 Sy 120
Deionized water 7732-18-5 20°- 90

Table 8. Yellow ink composition information

Ingredients CAS No. Contents(%)
Yellow pigment Registered 1-5
Acrylic copolymer Registered 1-5
Nonionic Surfactant Registered 01 -5
Glycerin 56-81-5 5-20
Deionized water 7732-18-5 20 - 90
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Table 6. Magenta ink composition information

Ingredients CAS No. Contents(%)
Magenta pigment Registered 1-5
Acrylic copolymer Registered 1-5
Nonionic Surfactant Registered 01 -5
Glycerin 56-81-5 5-20
Deionized water 7732-18-5 20 - 90

Table 7. Light cyan

ink composition-information

Ingredients CAS No. Contents(%)
Light Cyan'pigment Registered 1% 5
Acrylic copolymer Registered 1° 45
Nonionic| Surfactant Registered 0.1 -5
Glycerin 56-81-5 omg 20
Deionized ‘water 7732-18-5 20 = 90

Table 11. Light magenta ink 'composition information

Ingredients CAS No. Contents(%)
Light Magenta pigment Registered 1-5
Acrylic copolymer Registered 1-5
Nonionic Surfactant Registered 01 -5
Glycerin 56-81-5 5-20
Deionized water 7732-18-5 20 - 90
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Chemical constitution Acrylic polymer dispersion
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Table 10. PT-20 composition information

Ingredients CAS No. Contents(%)
Butyl Acrylate 141-32-2 155
Acrylicacid 79-10-7 19
Ethyl Acrylate 140-88-5 20.1
Surfactant 9016-45-9 2.5
etc. catalyst & stabilizer - 0.3
Deionized water 77132-18-5 59.7
3-2. gy
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Figure 9. Thickener agent
45% of recycle ink
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Table 11. Waste ink of thickening agent mixing ratio

Waste ink Binder Thickening agent
recycle ink(1) 200g 20g 2.0g(1.0%)
recycle ink(2) 200g 20g 2.4g(1.2%)
recycle ink(3) 200g 20g 2.8g(1.4%)
recycle ink(4) 200g 20g 3.2g(1.6%)
recycle ink(5) 200g 20g 3.6g(1.8%)
recycle ink(6) 200g 20g 4.0g(2.0%)
recycle ink(7) 200g 20g 4.4g(2.2%)
recycle ink(8) 200g 20g 4.8g(2.4%)
recycle|ink(9) 200g 20g 5.2g(2.6%)
recycle ink(10) 200g 20g 5.6g(2.8%)
recycle ink(11) 200g 20g 6:0g(3.0%)
recycle ink(12) 200g 20g 6.4g(3.2%)
recycle ink(13) 200g 20g 6.82(3.4%)
recycle ink(14) 200g 20g 7.2g(3.6%)
recycle ink(15) 200g 20g 7.6g(3.8%)
recycle ink(16) 200g 20g 8.0g(4.0%)
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Figure 11. Semi—automatic flat screen print (DY450)
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Figure 13. Box oven dryer
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Figure 16. Viscosity of recycle ink
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Table 12. Reflection density of paper

Ink-type

Reflection density
Recycle ink

1.47
Solvent ink 1.30
Textile water ink 1.37

Table 13: Reflection density of cotton:textile

Ink type

Reflection density
Recycle ink

1.42
Solvent ink 1.27
Textile water ink 1.29
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Table 14. Reflection density of matter laser film

Ink type Reflection density
Recycle ink 1.66
Solvent ink 1.25
Textile water ink 1.36
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Figure 19. Printing result 150%

magnifying (matter laser film)
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Figure 20. Printing result-histogram analysis after 1502

magnifying (paper)
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Figure 21. Printing result-histogram analysis after 150%

magnifying(cotton textile)
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Figure 22. Printing result histogram analysis after 150%

magnifying (matter laser film)
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Table 18. Ink spread of paper by binder ratio
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Table 19. Ink spread of matter laser film (O : runproof, X : spread)

ink type . . Textile water
. ; Recycle ink Solvent ink .
time(min) ink

10 X X X

20 X X

30 X 0 X

40 X 0 X

50 X 0 0
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Table 20. Ink spread of matter laser film-by temperature

(O & rumproof, X : spread)

Ink type ) : Textile water
Recycle.ink Solvent ink .

Temperature ink

100 X O O

110 O
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Figure 25.-Water used clean-screen silk
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Binder 0% Binder 5% Binder 10%

Figure 26. Wafgelc-*r?c'éi_sjti_rlg qualiti_eg “of print by binder ratio.
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Figure 27. Water-resisting qualities of screen printed result
(recycle ink : binder 10%, thickener 1.6%5)
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Table 22. Water-resisting qualities of print (X : runproof)

Time (Ilnnil;)type Recycle ink Solvent ink Textiilrelkwater
1 X X X
2 X X X
3 X X X
4 X X X
5 X X X
6 X X X
7 X X X
8 X X X
9 X X X

10 X X X
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Figure 28. 45 Ipi square halftone patch
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Figure 29. Textile print

Figure 30. Christmas card print
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