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INTRODUCTION

Printing ink was a crucial part to make images
and texts visible on a printing surface. Ink
contained colorants, varnish, solvent, and
additives. Element in each type of ink was
different depending on type of work and type
of printing material used.

Screen printing ink comprised the following 4
parts.

1. Colorants

2. Varnish or resin
3. Solvent

4. Additives

RESEARCH OBJECTIVES

1. To produce screen printing ink made from corn flour and
coffee powder.

2. To test the property of the obtained ink printed on paper.
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Research result

different ratios of coffee powder, corn flour
(15 g.) and water (100 milliliter) combined
together prior to printing the ink on the
screen printing plate.

Ratio Coffee .
Ink adhesion on
powder: z Inked
the printed
Corn flour: surface
surface
Water
Unclear :
2:1.5:10 Incomplete Rather rough
color
Pre
25:15:10 i Complete Rather rough
dark color
Pretty )
3:1.5:10 Complete Rather rough
Dark color

Ratio Coffee powder : Corn flour : Water

2:1.5:10 2.5:1.5:10 3:1.5:10
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CONCLUSIONS AND DISCUSSIONS

Additionally, a rubbing resistance test was
performed per the ASTM D5264-98 standard by
rubbing for 50, 100, and 150 times each. As
shown by the test result, there was no ink residue
falling off from the rub test at all. This indicated
that the ink was resistant to rubbings.

Sticky Transparent Tape Test

[ Day | 1* | a* | b* | deltak |
66.31 12.50 3856 0.00
64.64 12.35 38.22 171
El - 1269 38.30 120
El o 12.85 38.56 116
Bl s 1297 3875 108
Furthermore, the T T
discoloration test - TR ResT
for 30 days was Bl 598 1347 3938 131
: 66.16 1356 39.43 134
illustrated that the 6616 1356 3943 138
. 66.23 13.59 39.42 139
delta-E in the 30 N sl S e —
day period was 6631 1354 3943 136
yp 66.32 1357 39.40 136
between 1.08-1.71. [ 16 JES 13.56 39.41 138
Th : 66.33 1359 39.45 141
e variance was el e e i
less than 1.0 10
; 66.36 13.54 39.44 136
meaning the - 6630 1356 3945 138
: : 7l 6632 1354 39.46 1.38
discoloration was T T —
66.34 13.57 39.42 137
ur_lable to be seen e e
with naked eyes. 66.35 1359 3947 142
66.36 1356 39.43 137
66.31 1357 39.44 139
| 20 [ED 1359 3945 141
El o3z 1355 39.45 138
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Color Spectrophotometer

Summary

The research conducted an analysis to locate a suitable
ratio of corn flour per water to make screen printing ink.
The practical ratio was 1.5:10 (corn flour: water). Under
this ingredient ratio, the ink was fluid, but tacky enough
to be screened to generate sharp images. The edge of
the images was clear, the ink surface was relatively
smooth. The researcher picked a practical ratio of corn
flour per coffee powder per water to produce water-
based printing ink that was 2.5:1.5:10 (coffee powder:
corn flour: water).
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The researcher tested the printed work to examine its
adhesion based on the ASTM D3359-90 standard practices
using sticky transparent tape number 600. The test result
illustrated that there was no residue of the ink falling off from
the printed paper to the tape.

This showed that the ink owned exceptional adhesion
property. The researcher conducted a rub resistance test
following the ASTM D5264-98 standard by rubbing the ink
surface for 50 times, 100 times, and 150 times respectively.
The result indicated that there was no remainder of the ink
falling off regardless of various rubbing frequencies. This
proved that the ink was well resistant to rubbings.

The researcher tested the discoloration by exploiting a Color
Spectrophotometer for 30 days in a row. It was discovered that
the delta-E value was varied for less than 1.0 which meant that
the color change was not visible to naked eyes.
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163rd International Conference on Science,
o Technology and Management (ICSTM)
BE__ Oxford, United Kingdom

' ‘ 19th- 20th March, 2017

www.theires.org
EVENT ACCEPTANCE LETTER

Dear Weera Chotithammaporn,

We are happy to inform you that your abstract has been selected for ICSTM on 19th- 20th March, 2017
at Oxford, United Kingdom after peer review process which will be organized by IRES and in
association with PET for presentation (oral presentation/ poster presentation) at the Conference.
Registered papers will get Conference Proceeding having ISBN (Infernational Standard Book Number)
and certificates of paper presentation.

Helel=Igllli[zX Development of printing ink made from corn flour and coffee powder for screen
printed on paper

Weera Chotithammaporn
idsls1=1d 25 IRES-ICSTMOXFRD-19037-02
Kindly confirm your Registration and Event Parficipation by following links.

Official Page of event: http://theires.org/Conference2017/UK/3/ICSTM/index.php

For Registration guidelines: http://theires.org/Conference2017/UK/3/ICSTM/paper_registration.php

Register now Online by clicking below(By Using Credit Card/Debt Card/Net Banking)

http://theires.org/PAYMENT/all payment.php
Or
OPTIO DPTIC

ACCOUNT NAME : Peoples Empowerment Trust ACCOUNT NAME: THE IIER UNIT OF PET
ACCOUNT TYPE : Saving Account ACCOUNT TYPE : Current Account
BANK NAME : Punjab National Bank BANK NAME : HDFC Bank
ACCOUNT NO : 6762000100007773 ACCOUNT NO.:50100106415137
IFSC CODE : PUNB0676200 IFSC CODE : HDFC0003722
SWIFT CODE : PUNBINBBBBN (For Foreign Money | SWIFT CODE : HDFCINBBXXX
Transfer) ADDRESS: KHANDAGIRI BRANCH, BHUBANESWAR,
ADDRESS : Khandagiri, Bhubaneswar,0disha-751030 ODISHA, INDIA, 751030

* After the payment via credit card or debit card Kindly mail us the transaction details along with the scan
copy of the Identity proof of the card holder.
** For any query related to payment you can mail us to- info@theires.org

Last date of Registration 19th February, 2017
(Kindly confirm your registration process before this date)

Download Regd. Form http://theires.org/Conference2017/UK/3/ICSTM/download.php

http://www.teacher.ssru.ac.th/weera/



12

m Kindly send us the details regarding payment and Regisfration form fo the official mail Id of the
Event before last date of registration.

All Selected and registered papers will also be forwarded for publication in any one of the following
International Journals after the conference.

Impact Factor: 0.200
Indexing :Yes/ Scopus/Google Scholar
Impact Factor: 0.149
Indexing :Yes/ Scopus/Google Scholar
Impact Factor: 0.547
Indexing :Yes/ Scopus/Google Scholar

International Journal of Clinical Pharmacology Research Impact Factor: 0.672
Indexing :Yes/ Scopus/Google Scholar
Journal of Huazhong University of Science and Technology Impact Factor: 0.344

Indexing :Yes/ Scopus/Google Scholar

ActaPolytechnicaScandinavica, Applied Physics Series Impact Factor: 0.399
Indexing :Yes/ Scopus/Google Scholar

Aquaculture, Economics and Management Impact Factor: 0.45

Indexing :Yes/ Scopus/Google Scholar
International Journal of Environmental Research Impact Factor: 0.415

Indexing :Yes/ Scopus/Google Scholar
International Journal of Advanced Research in Electrical, Electronics and Instrumentation Impact Factor: 1.686

Indexing : Yes/Google Scholar
Impact Factor: 1.672
Indexing : Yes/Google Scholar
Impact Factor: 1.386
Indexing : Yes/Google Scholar
Indexing : Yes/Google Scholar

Impact Factor: 6.19

Indexing : Yes/Google Scholar
Impact Factor: 1.6842
Indexing : Yes/Google Scholar
International Journal of Civil, Structural, Environmental and Infrastructure Engineering Research and Ry Ela s T vo) il i)
Development (IJCSEIERD) Indexing : Yes/Google Scholar
Impact Factor: 5.3403
Indexing : Yes/Google Scholar

International Journa s Research and Development (IJRRD) Impact Factor: 1.5422
Indexing : Yes/Google Scholar
International Journal of Computer Networking, Wireless and Mobile Communications (IJCN ) Impact Factor: 5.3963

Indexing : Yes/Google Scholar

International Journal of Mechanical and Production Engineering (IJMPE) Impact Factor: 3.05
Indexing : Yes/Google Scholar

International Journal of Electrical, Electronics and Data Communication (IJEEDC), Impact Factor: 3.46
Indexing : Yes/Google Scholar

International Journal of Advances in Science, Engineering and Technology (IJASEAT) Impact Factor: 3.05
Indexing : Yes/Google Scholar
Indexing : Yes/Google Scholar

Note: This is the officially letter for your paper Acceptance only. You need to confirm your
registration and event participation by paying the registration fees before the last date of
Registration.

Above mentioned conference dates will be adjust to single day conference based
on the availability of space in the hotel and numbers of participants which will reassured to the
participants a week before the conference date. There will be No refund for making room
reservations or flight tickefs before the final confirmations.

Those who wanted fo make a request for Halal or vegetarian food should inform earlier. There will be
no refund for having food from outside the provided Menu.

Thank you.
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Regards

PRIYANKA YADAV
Organizing Secretary, ThelRES

@+91 7809593053 (Caill) e +91 7809593053

Mail: info@theires.org
Web: www.theires.org

Folow us : https://www.facebook.com/theires
https://twitter.com/theires
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DEVELOPMENT OF PRINTING INK MADE FROM CORN FLOUR
AND COFFEE POWDER FOR SCREEN PRINTED ON PAPER

WEERA CHOTITHAMMAPORN

Printing Industry Department, Faculty of Industrial Technology. Suan Sunandha Rajabhat University, Thailand
E-mail: weera.ch(@ssru.ac.th

Abstract - The research on the development of the printing ink made from corn flour and coffee powder for screen printed
on paper was an experimental research. The objectives of this research were intended to produce printing ink made from
corn flour and coffee powder as well as to test the property of the ink by examining appropriate amount of the corn flour and
the coffee powder. The research conducted an analysis to locate a suitable ratio of corn flour per water to make screen
printing ink. The practical ratio was 1.5:10 (corn flour: water). Under this ingredient ratio, the ink was fluid, but tacky
enough to be screened to generate sharp images. The edge of the images was clear, the ik surface was relatively smooth.
The researcher picked a practical ratio of corn flour per coffee powder per water to produce water-based printing ink that
was 2.5:1.5:10 (coffee powder: corn flour: water). The researcher tested the printed work to examine its adhesion based on
the ASTM D3359-90 standard practices using sticky transparent tape number 600. The test result illustrated that there was
no residue of the ink falling off from the printed paper to the tape. This showed that the ink owned exceptional adhesion
property. The researcher conducted a rub resistance test following the ASTM D5264-98 standard by rubbing the ink surface
for 50 times. 100 times. and 150 times respectively. The result indicated that there was no remainder of the ink falling off
regardless of various rubbing frequencies. This proved that the ink was well resistant to rubbings. The researcher tested the
discoloration by exploiting a Color Spectrophotometer for 30 days in a row. It was discovered that the delta-E value was
varied for less than 1.0 which meant that the color change was not visible to naked eves.

Kevwords - Screen Printing Ink, Screen Printing Ink From Nature.

I. INTRODUCTION such raw materials which was the heart of high-
quality ink production existing in Thailand [2]. The
Printing ink was a crucial part to make images and  manufacturing cost of the screen printing ink became
texts visible on a printing surtace. Ink contained  higher, as a consequence.
colorants, varnish. solvent, and additives. Element in
each type of ink was different depending on type of  Ink made from corn flour and coffee powder
work and type of printing material used. Screen — mitigated threat to users. It also reduced chemical
printing ink comprised the following 4 parts [1]: usage that was harmful to environment. Today, there
had been attempts to use less of chemical substance
1. Colorants: It gave color to the ink. Each colorant  in ink manufacturing process by replacing with
owned different property in terms of absorbance and  natural materials that were environmentally friendly
reflection. When light touched the colorant molecule, and brought down the environmental issues [3].
some of the light wave was absorbed: therefore. the Provided that the success in making ink from corn
light spectrum reflected to our eyes the reason why  flour and coffee powder for commercial use as well
we could perceive colors. as for printing paper used for community products
2. Varnish or resin: It acted as adhesives or binder =~ was accomplished, human would have the ink that
that enabled colorants adhere to various material ~ was harmless to their lives and the environment.
surfaces.
3. Solvent: It was a substance that dissolved a solute ~ From the abovementioned root causes, and the arising
(a chemically different liquid, solid or gas), resulting  problems, the researcher realized the significance of
in a solution by switching color substance and  using natural products rather than chemical products
adhesives to become ready for printing. in order to alleviate the environmental problems. The
4. Additives: It was added to the ink in order to better ~ researcher selected corn flour and coffee powder as
off the ink quality to meet user’s expectations and to ~ major ingredients for screen printing ink. It was
meet the purposes of the printing works. expected that this study would stem in nature-made
ik that was to replace the chemical ink. Due to this,
Screen printing ink used in screen printing industry in the research project to develop ink from com flour
Thailand was majorly imported from overseas. and coffee powder for screening paper was emerged.
Finished ink contained in various containers came
from abroad.Furthermore, regarding to compounded
ink processed at ink manufacturing facilities in
Thailand. the raw materials for the compound process
were those chemicals not available within the
country. There was no manufacturing industry for
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Fig.1. Corn flour

g

S

Fig.2. Coffee powder
II. RESEARCH OBJECTIVES

e To produce screen printing ink made from
corn flour and coftee powder.

e To test the property of the obtained ink
printed on paper.

III. RESEARCH EXECUTIONS
There were 4 steps involved as follows:

1. Verify a proper ratio of corn flour per water to
make printable ink by maintaining the water ratio at
100 milliliter while using 3 different flour ratioscorn
flour 10 grams (ratio 1:10) . corn flour 15 grams
(ratio 1.5:10), and corn flour 20 grams (ratio 2:10).
After each composite was completed, boil and leave
it cool down, then screen the ink on the provided
paper and record the results.

2. Examine the best ratio of corn flour and water for
best printing quality by Dboiling the selected
composite and added3 different ratios of coffee
powder each time20 grams, 25 grams, and 30 grams.
Leave it cool down and then print the ink on paper
and record the results.

3. Select the most decent ink for printing by testing
its adhesion and its rubbing resistance properties.

3.1 Test the ink adhesion by following the ASTM
D3359-90 Standard Test Methods for Measuring
Adhesion by Tape Test [4]. The test was performed
on printed worksticky transparent tape number 600
was cut into pieces and attached on the ink surface.
Then pull the tape with natural force to verify the
areas that the ink fell off on the tape.

3.2 Conduct rubbing resistance test that compiled
with the ASTM D5264-98 Standard Practice for
Abrasion Resistance of Printed Materials by the
RubTester [5]. A Rub Tester was deployed. Once the
printed work was finished, leave it dry, and then use
the fester to rub it not less than 50 times before
recording the test results.

4. Perform a discoloration test within the 30 days
period of time. A Spectrophotometer was employed
to measure L* a* b* value and delta-E value [6].

IV. RESEARCH RESULTS

From the experiment using 3 different ratios of corn
flour per water, the results showed that:

1. On the 10 grams of corn flour per 100 milliliters of
water (ration 1:10), the ink was fluid. The edge of the
image was not sharp, while the inked surface was
rather smooth.

2. On the 15 grams of corn flour per 100 milliliter of
water (ration 1.5:10). the ink was fluid but tackier.
The edge of the image was sharp and the inked
surface was smooth.

3. On the 20 grams of corn flour per 100 milliliter of
water (ration 2:10), the ink was fluid, but tackier than
that of the 10 gram corn flour and the 15 gram one.
The edge of the image was sharp. The inked surface
was pretty smooth. Most results were similar to those
of the 15gram corn flour.

The researcher chose the ratio of 1.5:10 (corn flour:
water) to make printing ink. The results of the 15gram
corn flour and the 20gram corn flour were very close
to each other. Thus, the researcher picked the ratio
using less flour (15 grams) which helped to cut
manufacturing cost of the ink. 3 different ratios of
coffee powder were added each time, they showed
the following results:

1. coffee powder : corn flour : water at the ratio of
2:1.5:10 generated unclear colors, and the color was
not adhered completely on the image. Besides, the
inked surface was pretty rough.

2. coffee powder : corn flour : water at the ratio
of 2.5:1.5:10 generated somewhat dark colors. The

Proceedings of 64 The IRES International Conference, Oxford, United Kingdom, 19-20™ March 2017, ISBN: 978-03-86201-88-2
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colors were adhered thoroughly on the image. The
inked surface was rather rough.

3. coffee powder : corn flour : water at the ratio
of 3:1.5:10 generated somewhat dark colors. The
colors were adhered thoroughly on the image. The
inked swface was rather rough. The obtained results
were similar to those of the 25gram coffee powder
ratio.

Ratio Coffee powder : Corn flour : Water

P
{ee+02}
%! [

b aly

23155510 251 5010 3:1.5:10

Fig.3. Ratio coffee powder: corn flour : water

Tablel: 3 different ratios of coffee powder, corn flour (15 g.)
and water (100 milliliter) combined together prior to printing
the ink on the screen printing plate.

Coffee powder | R0 Coffecponder: | oo | ok adhesion onthe | |
Com flour: i Inked surface
(gram) W output printed surface
ater

2 21510 Unclear Tncomphiie Rathee revugh

color &
- P Preny .

2 25:15 ather

25 25:1510 Ak aat Complete Rather rough
Pretty

30 3:1510 dark Complete Rather raugh
color

From the experiments. the researcher looked into
the most practical ratio value of coffee powder per
corn flour per water, the pick was 2.5:1.5:10 (coffee
powder: corn flour: water) and then printed the ink on
papers.

As tested per the ASTM D3359 standard using
the sticky transparent tape number 600, there was no
ink residue falling off on the tape at all.

As tested per the ASTM D5264-98 standard
using a rub tester. rubbing times were 50, 100. and
150. There was no ink residue falling off at all either.

As tested in terms of discoloration using a Color
Spectrophotometer for 30 days, the delta-E from the
2™day was at delta-E of 1.71. On the 30th day, the
delta-E was at 1.08. This was being said that the
delta-Evalue was between 1.08-1.71 in the 30 day
period. The variation was less than 1.0 which implied
that the change of color could not be seen by naked
eyes.

Ry

Y-

Fig..4 Rub tester

CONCLUSIONS AND DISCUSSIONS

The study on the development of printing ink made
from corn flour and coffee powder for screen printed
on paper was aimed to produce ink and it was
intended to test the property of the ink by examining
a proper ratio of coffee powder and corn flour. The
ratio of coffee powder: corn flow: water was
2.5:1.5:10. The ink was then printed on paper and the
printed ink was tested on its adhesion based on the
ASTM D3359-90 standard. As pointed by the test
result, there was no part of the ink falling off on the
transparent tape meaning the ink was exceptionally
adhered to the printed material. Additionally. a
rubbing resistance test was performed per the ASTM
D5264-98 standard by rubbing for 50. 100, and 150
times each. As shown by the test result, there was no
ink residue falling off from the rub test at all. This
indicated that the ink was resistant to rubbings.
Furthermore, the discoloration test for 30 days was
illustrated that the delta-E in the 30 day period was
between 1.08-1.71. The variance was less than 1.0
meaning the discoloration was unable to be seen with
naked eyes.

Fig.5 Sticky Transparent Tape Test

Fig.6 Color Spectrophotometer
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Table2: The discolorationtest usingColor Spectrophotometer
for a period of 30 days

Corn flour should be changed to other types of plant
flour and types of plants that is available in Thailand

b s # i p n
Day L _ f _ — b delta-E in order to measure the best ratio for the screen
1 66.31 12.50 | 38.56 0.00 " e
2 64.64 12.35 38.22 1.71
3 65.15 12.69 38.30 1.20 ACKNOWLEDGMENTS
4 65.20 12.85 38.56 1.16
5 65.36 12.97 38.75 1.08 The researcher would like to thank you
6 65.85 13.39 39:19 1.18 SuanSunandhaRajabhatUniversity, all research&
7 65.67 13.17 39.28 1.17 development institutes for giving opportunity and
8 65.62 13.27 39.16 1.20 research budget.
9 65.98 13.47 39.38 1.31
10 66.16 13.56 39.43 1.34 The researcher would like to thank you
11 66.16 3.56 39.43 1.38 SuanSunandhaRajabhat University. all research &
12 66.23 13.59 39.42 1.39 development mnstitutes for funding this research. The
13 66.26 355 3941 135 additional thank you goes to Chalermchaichamco.
14 6631 13.54 3943 136 Ltd. for providing scrub-resistant tester per the
15 66.32 13.57 39.40 1.36 ASTM D5264-98. With all these collaboration. the
16 6635 1356 3944 138 research on the development of printing ink made
17 6633 13.59 39.45 141 from corn flour and coffee powder for screen printed
18 6634 1354 3946 38 on paper is successfully completed on schedule.
19 66.35 13.58 39.43 1.39 REFERENCES
20 66.36 13.54 39.44 1.36 )
5 2 2 = =
21 66.30 13.56 39.45 1.38 [1] WeeraChotithammapom, “Screen printing techniques™,
22 66.32 13.54 39.46 1.38 Bangkok: Gaewchaojom printed materials and media center,
23 | 6637 | 1357 | 39.44 1.39 i coprs N
= ~ = = = 2]  KreangkraiThiannukul.“Thai prmting industry, Academic
EY A g £
'h_l 66":4 ':'3 7 i9'42 1 '27 document for the subject of general printing knowledge unit
25 66.36 13.56 39.45 1.38 8-157, Nonthaburi: SukhothaiThammathiratOpen
26 66.35 13.59 39.47 1.42 Uﬂ-@"'fl'SiTY- (2009). p.182.
2 E 35 39. R [3] ApinyaMungaomklang and
37 50 :6 1: b :9 i 1 ? WeeraChotithammabhorn."Production of screen printing
28 66.31 3.57 39.44 1.39 water-based ik  binder from tapioca  starch”.
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