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ABSTRACT

4872018063: Polymer Science Program
Natthira Ruangrit: Polypropylene/Organoclay Nanocomposite Intelli-
gent Packaging.
Thesis Advisors: Assoc.Prof. Rathanawan Magaraphan, Asst. Prof.
HathaikarnManuspiya, and Asst. Prof. Manit Nithitanakul xx pp.
|SBN XXX-XX-XXXX-X

Keywords:  Polypropylene/ Clay / Nanocomposite / Intelligent Packaging/
PEDOT:PSS/ Cuz Meat spoilage

pp/organoclay nanocomposite films with various clay contents were pre-
pared by melt blending in a twin screw extruder'and blow film extrusion machine
and were investigated for their properties. The organoclay modified by ammonium
salt was successfully prepared as confirmed by XRD, FT-TR, and TGA
pplorganaclay nanocomposite films containing organoclay 1-5 wt% show interca-
lated type of nanocomposites. The addition of organoclay does not affect the crystal
structure of pp matrix; however, it enhances thermal stability, melting and crystalli-
zation behavior. The mechanical properties of the nanocomposite films show en-
hanced modulus by 10-20% over that ofpure pp with the trade-off in tensile strength
and elongation at break. The increased modulus reduces with organoclay content.
SEM images show increase in aggregation of organoclay particles. This may result in
inferior mechanical properties with organoclay content. However, oxygen barrier
property is better by 6 times that of virgin pp films. Intelligent packaging films made
of poly(3,4-ethylenedioxythiophene):poly(sodium-4-styrenesulfonate) ~ (PEDOT:
PSS)/poly(vinyl acetate) (PYA) and CuZfPVA spin-coated onto pplorganoclay
nanocomposite films were successfully used for monitoring the freshness of chicken
meat. The correlations between aerobic plate count (APC) and total volatile basic
nitrogen (TVB-N) vs storage time at room temperature can be used to define the
freshness of meat. PEDOT:PSS/PVA and Cu4PVA behave as both color sensors
and electrical sensors to response to TVB-N. The results show that increasing thick-
ness by reducing spin-coating speed, concentration of PEDOT:PSS and Cu2t of the



sensor, amount of meat, and decreasing clay content of the nanocomposite film sub-
strates lead to better response or higher in total color difference (TCD) values. Cu2t
sensors render better response through visible color change than PEDOT.PSS ongs.
However, it was estimated that at least chicken of 200 g is enough for clear color
change of PEDOT:PSS detected by naked eyes. Leaching test shows that Cu2+re-
leases out less than the minimum allowance.
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pp Polypropylene
BTN Bentonite

OBTN Organomodified ~ bentonite

Stepantex™ SP-90  Dipalmitoylethy hydroxyethylmonium methosulfate
Surlyn Sodium-neutralized ethylene-co-methacrylic acid

EDOT 34-ethylenediethoxythiophene

PEDOT Poly(3,4-ethylenediethoxythiophene)

PSS Poly(sodium-4-styrenesulfonate)
TVC Total viable count
APC Aerobic plate count

TVB-N Total volatile basic nitrogen
TCD Total color difference



	Cover (English) 
	Accepted 
	Abstract (English) 

	Abstract (Thai) 
	Acknowledgements 

	Contents 


