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## 5072311423 : MAJOR IMAGING TECHNOLOGY

KEY WORD: BIO FLEXO-INK/ POLYLACTIDE BINDER / KRAFT PAPER
TEESIT VARAPASKUL : PREPARATION OF BIO FLEXO-INK USING POLYLACTIDE BINDER
FOR KRAFT PAPER PRINTING. ADVISOR : SIRIWAN PHATTANARUDEE, Ph.D.,118 pp.

This study aimed to prepare bio-flexo ink using polylactide binder for kraft paper
printing. Particle size of the polylactide binder prepared was smaller than 1 pm. By adding
polyethylene glycol during binder preparation, it resulted in a decrease in particle size,
viscosity, and T of emulsion, which influenced on smoothness of film. Bio-flexo inks containing
polylactide binders were prepared at various pigment to binder ratios (10:90, 20:80, and 30:70)
and characterized. Viscosity of the inks exhibited a shear-thinning behavior. When the pigment
content in the inks was increased, viscosity and surface tension were also enhanced. It was due
to more interactions between pigment and binder. The inks containing binder with PEG vyielded
a lower viscosity and surface tension compared to the inks containing binder without PEG. The
printed quality was investigated. The results showed that the pigment content was found to
directly correlate to the print density, dot gain and print gloss, while adhesion between ink and
paper depended on the content of the binder. The ink with PEG binder clearly dominated in
printing quality but gave less adhesion property. The inks prepared also gave very good rub
resistance. Quality of the printed paper was compared between the bio-flexo ink prepared at
30:70 of pigment to binder ratio and a commercial ink. It was found that the bio-flexo ink showed
better printing quality and picking resistance than the commercial ink, whereas a lower in

density and gloss were obtained. The results of dot gain and line quality were similar.

Department : Imaging and Printing............. Student’s Signature

Field of Study : Imaging Technology........... Advisor’s Signature
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3.1 @15 ARN L luNN5IAY

1. @138@A" (Clariant Black WF007, Thailand)
. naAwAN N (PLA) (Nature work, USA)
lapaalsiimu (DCM) (Analytical grade, AJAX, Finechem, Australia )
. wadlllauaanaged (PVA) (AJAX, Finechem, Australia)

. nedweiaulnaneaa (PEG) (PANREAC SINTESIS, Bacelona, Spain)

. Dodecyl Sulfate Sodium Salt (MERCK, Germany)

2
3
4
5
6. 1-Dodecanol (Fluka, Germany)
.
8. N9xAilen ﬁ’mﬁﬂmmgm 125 NFNRaFT.N. (Siamkraft, Thailand)
9

uANAwanTmna A (Mae Pim, Thailand)
10. HHNANTNANTIRA NN AN MFUANTLUNTZ AU (Aqualox 92 black,

Toyo, Thailand)

3.2 LAsasNan bdlunisIan

ANV AGDLIAHNUTIA (Brookfield viscometer model DV Il , Stroughton, USA)

—_

: Lﬂ"'i‘lmwm'ammﬁda') (Surface tensiometer model K8, Hamberg, Germany)
. NABIANITAUBLANAIDULLUARINIIA (SEM) (JSM-5410LV, JEOL, Japan)

. ﬂé’mﬁg@mmﬂ%Lﬁﬂm@mmudmmu (TEM) (JEM-210, Japan)

. NAesqanssAdiuLInguNIm (Scanning Probe Microscope) (Nano Scope V)
. N@839an33Al (Olympus SZH10, Japan)

. Lﬂ?faqmm@mmmmmm (Malvern Instrument, Zetasizer Nano series, Germany)

o N oo o A~ W N

. Lﬂ?@qmmugmmﬁmmmﬁq (Netzesch DSC 204 F1)



0. \iae TR Ui nariu (X-Rite FlexoDot)

10. Lﬂ"‘i‘lmmmmumiﬁuﬁ( IGT-F1 Laboratory flexo press, Netherland)

11. Lﬂ?"ﬂﬁmmmrﬁﬂ (IHARA color reflection density R730, Japan)

12. Lﬂ?‘@\‘l'jvmmﬁ (Spectrophotometer) (X-Rite SP62)

13. Lﬂ?‘lmmaﬂuafa (K control coater RK, England)

14, Lﬂ?ﬁlﬂﬁmmmﬁmmﬁw 75 2371 (Gloss meter, Micro-gloss 75°) (BYK-Gardner,
GMBH, Germany)

15. Lv-ﬁl‘ﬂ\‘lﬁ/mmmﬁ‘ﬂu (Bekk Smoothness tester) (Toyoseiki Seisaku LTD, Japan)

16. Lm'?f'mwm@@um@muﬁq (IGT REPROTEST B.V., Netherland)

17. Lﬂ"?“'mwmmﬂum?ﬁ’i’mmumﬁmq (Rubbing tester RT-200, DAIEI KAGAKU SEIKI,
Japan)

18. Lﬁ?lmﬂumum@ (Mechanical Stirrer) (RW 20, IKA® Laboratory LABORTECHNIK,
Japan)

19. wpispedeans 10 - 220 AaAnF (AB204-S METTLER TOLEDO, Switzerland)

20. Lﬂ?'ﬂx‘]‘fﬁ@’]? 0.5-3100 nu (PB3002 METTLER TOLEDO, Switzerland)

21. @"m_l (Venticell, Germany)

22. Lﬂ?@q@mmmﬁu

23. N&a4a18nN1N NIKON (DSLR D70, japan)
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electron microscope)
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Instrument, Zetasizer Nano series, Germany)
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3.3.2.5 p9agau qummﬁmmmﬁq (Glass transition temperature)
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Drying time Roughness (nm)
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PEG 10% 72.20 58.61




4.2 HANITATIARDUANHUSLANIZURIRNSAAGN LT

nntneansdnnfingzanesiauda (pigment dispersion) ARENABNAANIIALIBLANATAULLIL
A990U ANgUN 4.9 WUIHNNITUNGNABUBIEUNIATANATA IABTUIATBINGNABUAINATY

Hawnatlszann 200 wnliumas wieynIARee ] Hauiatlszann 50 wnluwms

100/ nm

dl ' a v ¥ Mm & ! 1
gﬂ'ﬂ 4.9 ANDLBUNIAUBIANTAAVLNADIFANTTAUBLANATAULLLABINIY

AINANINA 4.4 Nud1TeeynANRfMAdaldiuneynIAeAY 181.63 + 2.72 wily

dd‘d o {

A3 TeaanrdediuIuIneyNIAaNIANENssuNgNieuiu (3U7 4.9) TnaAAneisinvedansd

a

p = a R A gy A = o =
HAPIARNL SIN@’WLﬂﬁ@’mmmmuﬁ‘ﬂmmvﬂﬂjLW@ﬁQﬂiuﬂﬁTﬂ?:@ﬁﬂ@ﬁ?mLL@mi‘NL@ﬂﬂi‘ﬂﬂW‘n‘ﬂ\‘l

a o dl o ¥ Ny d’l a0 e
ANTAAINNTTANEAILAY LATHIRLALUANURRNTANINU 46



o o= v

R399 4.4 TUNREYNA ANANEERN wazFenaruea89udaaedansAn

Properties Pigment dispersion
Particle size (nm) 181.63+2.72
Zeta potential (mV) -40.8
Solids content (%) 46
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