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PREM SUDA RUTHAIJETJARUOEN : EFFECT OF CROSSLINKER  
ON THICKENER PROPERTIES OF ACRYLIC ACID-CASSAVA STARCH  
GRAFT COPOLYMER FOR W ATER-BASED SCREEN PRINT 
QUALITY ON PLASTIC SHEETS. THESIS ADVISOR : PROF. SUDA  
KIATKAMJORNWONG, Ph.D., 151 pp. ISBN 974-13-0433-1.

Cassava starch grafted copolymers as a thickener for cast polypropylene film
was carried out under a grafting copolymerization o f acrylic acid onto cassava starch via a 
hydrogen peroxide-ascorbic acid initiation method. The effect o f  crosslinking agent 
concentration on water absorption capacity and rheological properties o f  the cassava starch 
grafted acrylic acid thickener was investigated. The cassava starch graft copolymer thickener 
was used in the preparation o f two water-based screen inks. Non-silicone and silicone 
defoamers were used as an ingredient in the inks I and II, respectively. The properties o f  the 
two ink, namely, rheological properties, dispersion, and surface tension were examined. Cast 
polypropylene film  was treated by corona treatment. The effects o f treatment energy and 
corona ageing o f the film  on surface energy o f the treated plastic films were studied. The two  
inks were printed on the corona treated pla.stic films by screen printing. The dot gain (or dot 
loss), tone reproduction, dot characteristics, print contrast, gloss and adhesion o f printed 
plastic films were evaluated. The results obtained were evaluated statistically in order to 
obtain the optimum ink formulation for toe plastic film printing.

The suitable crosslinking concentration used in toe synthesis o f toe cassava
starch graft copolymer thickener was 0.5 wt% based on toe monomer concentration because 
o f toe product so obtained gave the minimum water absorption capacity and stable ink 
properties. The concentrations o f toe crosslinked thickener governed the viscosity and the 
rheology o f the inks having pseudoplastic behavior. Besides, toe rheological properties, 
pigment dispersion, and surface tension o f toe two inks were insignificantly different. The 
qualities o f  toe plastic film  printed by toe ink with the non-silicone defoamer slightly better 
than toe another one. This research elucidates toe relationship o f corona treatment level, the 
surface energy o f polypropylene films, and print qualities as well as toe suitability o f screen 
printing ink containing cassava starch-acrylic acid thickener/crosslinking agent for print 
quality!
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A B B R E V I A T I O N S

N , N - M B A : V ,A ^-m ethylenebisacrylam ide

C P P ะ cast polyp rop ylen e

C M C : critical m ice lle  concentration

T ะ shearing stress

F : force

A : area

ๆ : v isco sity

D ะ shear rate

Y s v : so lid -vap or interfacial tension

X ะ liquid-vapor interfacial tension

Y s i ะ so lid -liq u id  interfacial tension

Z ะ surface en ergy  o f  so lid

Y , ะ surface tension  o f  liquid

7 / ะ d ispersion  surface en ergy  o f  so lid

Y f ะ polar surface energy o f  so lid

Y , f
ะ d ispersion  surface tension  o f  liquid

Y ,p
ะ polar surface tension  o f  liquid

Y r : critical surface tension
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