ﬁm%mmm%m‘l%wﬁngm’?ﬂmmamﬁ'msﬁm a'mﬁmmﬂfufaﬁﬂ'ﬁmiq

053101

053211**

053212*

053221**

wé’ngmﬂ%’nﬂ'ga W.¢A. 2549

msmsayﬁaoﬁu 3(3-0)
(Introduction to Packaging)

%ﬁﬁﬁLLa:mmé’]ﬁrymaammu:msq ﬂ’)’]&m&l’]ULLGZS&J‘]J”IIE]GF]’]SUTE’&; i'aql,l,az
msﬁugﬂmﬁuzmn ﬂ’]ﬂ“ﬁi’]%‘ﬂaGﬂWSUSSQ&LuE}‘@ﬁ’MﬂiSN

Functions and significance of packages. Definition and system of packaging.

Material and package fabrication. Applications of packaging in industry.

o 6 o

’;a@;mama’m%'umsmsg 3(3-0)
(Materials Science for Packaging)
AUz : 053221

lawainvesiag aunwamaasuazanuainuinanaluszusiag dsngmsot
dolaulunisudsylisg aud@veslans danesd lmidn uia wedwes Taqusznay uas
1RQTIT

Structure of materials. Thermodynamics and phase relations in material systems
Transport phenomena in material processing. Properties of metals, alloys, ceramic,

glasses, polymers, composite materials, and bio-based materials.

UjiamimeiagemaaidmiuniuIm 1(0-3)
(Laboratory in Materials Science for Packaging)
Nugm : 053211 wialSuunauniu

UJianmIdmiumedc 053211 TagmaasdmiunIuI

Laboratory for 053211 Materials Science for Packaging.

wanmImanaluladmInsiuaziag 2(2-0)
(Principles of Packaging Technology and Materials)
%T@Nu’m’]i“ﬂ@dﬂ’ﬁlﬁiﬁ)‘LLﬂzilﬁ@]'USSﬁ‘]‘ ‘]JY]‘U’W]LL&Z‘Hﬁf’]ﬁ"IIEIGﬂ’ﬁUSSﬁ‘]‘ NMINFALLHE
auﬁ'@maﬁaqmsgﬁlﬁuq@m%mmLLaxi'a@]I%'agm n1I0IRaY miﬂizqﬂﬁuazmi
MAAEAUIIIUAENTULUITY
Packaging and packaging material evolution. Role and functions of packaging.
Manufacturing and properties of packaging materials used in industries and bio-based

materials. Testing, application and disposal of packaging materials and packages.

A ntalng
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053301

053313*

053314*

053315*

TRQUATNTULUIT 3(3-0)
(Packaging Materials and Containers)

mﬁ@LLazawﬁ'@"uaaﬁ'a@m’mmsmiﬁg EULLuumaamﬂmzmiﬁgLﬁ'ami"uudmazmi
IRUNY ﬂ’]iN?}@]LLazﬂ’lﬂf\‘l’mmaam‘ﬁu:miﬁg

Types and properties of packaging materials. Retail and shipping containers.

Package manufacture and application.

MU Eg &M IuNILIT 3(3-0)
(Materials Processing for Packaging)
Nz : 053212

Mauds3UIRQNINITUIIY Ui WHUAYn aafition nszany nzawuds nizeny
anyn wana@n L induaznny nsudsliagdagu aande lsiu lafin lalnaw
WaRLARLADS NILAZENIRNANNND ﬂﬁiLﬁaﬂﬁ'a@;LLazaaﬂLLuu

Packaging material processing; glass, tinplate, aluminum, paper, paperboard,
corrugated board, plastic, wood, tape and adhesive. Bio-based material processing;
starch, protein, chitin, chitosan, polyesters, rubber, and plant extracts. Material selection

and design.

UHuanImemauds3iiag@maum I 1(0-3)
(Laboratory in Materials Processing for Packaging)
Nugnm : 053313 wiaSuundauriu

Uudnsdwiuaeic 053313 Maudsgiagd@miunTu

Laboratory for 053313 Materials Processing for Packaging.

MyleNzABal-Nandueaiag 3(2-3)
(Physico-Chemical Analysis of Materials)
W% 1 402311 Uay 402312
> ad a 6 6 a arAa 6 Aa 6 o 6
WANNIILAITNITIATIERIALIENOUNNLA U LA WRNFUDINO RLNATRILATIZHLAY
a 6 d' d' v o L% a 6 v
WRLNAITININNLNITAINUAATIRNITULNEAT ﬂ’]ﬂ"ﬁﬂqﬂﬂiﬂﬂuﬂ’ﬁ’nﬂi’]:ﬁ Mkt
A a & A a a &
w3adlasinInnnuuufg uaziasaslasunlnnAuuuraanar wazmMIiaszi

FNUABIININITURVAINARLNDY

*s1e3 10w
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053316*

053321**

053331**

Principles and analytical methods of chemical and physical compositions of
synthetic polymers and biopolymers related to agro-industry. Use of analytical
instruments, gas chromatography, and liquid chromatography and analysis of

rheological properties of polymer.

INLAFATWORNDITININ 3(3-0)
(Biopolymer Science)
1 e 6 a a 6 a 6 aa A 6

LARY NIIRILAIIEALUASNITINRIANDALUDIDTINN WQNL‘IJTUVL‘YIC'] Waamﬂaiavlfﬂ@ W8
aLL‘%ﬂﬂﬁvLi@TLLata%ﬁ%ﬁ( HNTITNTG LLﬂzWﬂﬁL&lﬂ%‘%’]ﬂ’]Wﬂizﬂ@U NILUDYURAILN
%’smwmaowaﬁmaﬁamw msﬂszqﬂﬁmaaq@muﬂﬁmaawaﬁma%%’smw

Sources, synthesis, and production of biopolymers. Polypeptides, polynucleotides,
polysaccharides and its derivatives, natural rubbers, and biopolymer composites.

Biodegradation of biopolymers. Industrial applications of biopolymers.

seuunaluladnsus 3(2-3)
(Packaging Technology System)
AUz : 053211
NINAG %ﬁ(ﬂLLQZETLILLUU“]JBGJ’H"E%ZU‘S‘SQ ﬂ’]i“ﬂ(ﬂﬁ@ﬂﬂ’]“ﬁ%zﬂi‘i‘g ﬂﬂﬂfﬂ’]"ﬁuzﬂ‘i‘i’i}
lugaswnysw
Manufacturing, types and forms of packages. Package testing. Package

utilization in industries.

WAFRATNTUIT 3(2-3)
(Packaging Dynamics)
AUz : 053211
wqaﬂssumawamam{maoN‘§@1ﬁmﬁuazm%uzmsqszijmimuda NOBUE
NINARBUNIIANDENNDHIZ msm:l,mﬂLLazﬂ'ﬁf,%"uazLﬁaumaaizuumﬂmzmsﬁgwiyaw
wﬁmﬁmsﬁ ﬂ’]iaE]ﬂLLUULL&ZﬁW%’]%ﬁ@;ﬁ%ﬂi:Lmﬂ ﬂ’]iﬂ@]ﬁﬁ]‘ﬂﬁ&liiﬂuﬂlE]Gﬂ’]‘]j%ZUiiﬁ;
senamilEnu Snmsdnsuansaui
Dynamic behavior of products and packages during transportation. Theory and
testing of free fall drop, shock and vibration of product-package system. Design and
development of cushioning materials. Performance testing of packages during

application. Field trip required.

AT ntlalung
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053332* ﬂ’]iE]E]ﬂLLfoIJLLazﬂ’J‘UQ&lﬂixﬂ?%ﬂ’]ﬁﬂ’]iﬂiiﬁ; 2(2-0)
(Packaging Process Design and Control)
muﬂs:ﬂaumaanszmumswﬁ@LLa:miaaﬂLLuuﬁm%'uq@m%ﬂsmmamﬂlﬂaﬁ
ﬂ’liﬁJiiﬁgLLﬂz"‘J/ﬁG‘} WaaNTU T QﬂﬂifﬁLLazmﬂﬁﬂluﬂ’ﬁﬂ’mQ3JE<T’]Elﬂ’]i‘lJii?g n3
mquqmmw
Component of production processes and design in the packaging and materials
industry. Evaluation techniques, instruments and techniques in packaging line control.

Quality control.

053341 NW@?ﬁW%LLazﬂQ%N’Wﬂ’ﬁUiiﬁ! 2(2-0)

(Packaging Standards and Regulations)
ﬁyugﬁu : 053211

NW@]SE’]%LLaZﬂQ%&I’]U%ﬂdﬂ’]iﬂiiﬁ; 6?}\1Lﬁm’iTaoﬁ'uqmmw*’naowﬁmﬁmsﬁua:mm
Ussanslunisuilae ﬂgi:LﬁUumaomimsﬁ;L‘ﬁ'amimudaﬁaﬂuﬂizmmazs:v\’m
Uszina ﬂgfmmUmiﬁﬁmﬂmmmu:msqmﬁal"ﬁ

Standards and laws in packaging relating to quality of products and safety in
consumption. Packaging rules for inland and international transportation. Law of

packaging waste disposal.

053351  ¥ANNNTBBNULLNINITLITY 3(2-3)
(Principle of Packaging Design)
A a > 6 Aa 6f U a a

nouguszifalumIsanuuy mideasilsznaudal nsliynsasnadia & uas
AaNEIWMIDaNLLL MIDaNULLLANRINUUSSRIUANEDE MIanuuuauia
ANUFNNUTDINRAA TN TR NI TUZUTTY

Theory and concept in design. Art composition arrangement. Application of
geometric forms, colors, and letters in design. Mark and emblem design. Three

dimension design. Relationships of product and packaging design.

A ntalng
“eAmdiul
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053355**

053411

053412

053413*

ﬂ’liaaﬂLLUUﬂS’]‘Wﬂﬁ’M%&Jﬂ’]“E%&USSﬁ; 3(2-3)
(Graphic Design for Packages)
Nug1% : 053351

wnfAalumisanwdszney nMIsenuuuAInEiaTamNENIRLAzEIaN YT
fIuaan I0INNMIMR MIsanuuunAnltaauiilaastie Imsdnsnen
g0l

Concept of illustration arrangement. Design of symbol trademark and letters for
labels. Psychology of using colors. Computer aided graphics design. Field trip required.

o ' o o

1RQBIUMEINTINTUINY 3(3-0)
(Flexible Packaging Materials)
fug1u : 053211

e FNTANILAN LAz EMNTBITRGEU mswaﬂLLazmsLLﬂJsgﬂmaa‘fa@!Lﬁa
milgnunamaluladnimuim

Types, chemical and physical properties of flexible materials. Production and

processing of materials for packaging technology application.

a’liﬁ@]a@l,mu‘lumimiﬁl 3(3-0)
(Adhesives in Packaging)
Nugm : 053211
700 FNTALAZITNARDIVEIFNIEARALY MIFTNFATNIHAR waznm 3l 1l
Q@ﬁﬁ%ﬂii&lﬂ’]‘iﬂ‘ii@ﬁuﬁﬂ
Adhesive types, properties and testing methods. Formation for production and

application in packaging industry.

AaasauadnILinaluladnisusauazizg g 3(2-3)
(Colloids for Packaging Technology and Bio-based Materials)
NUFIU: 403111 Uaz420119
TULVDINDRRDLS TAALAZFNUAVDIRITAALIIAINY FNUAVDIADARDLA NIT
UrzyndnaanasdligaannITINIILITIUAT I8g
Systems of colloids. Types and properties of surfactants. Properties of colloids.

Applications of colloids in packaging and material industries.

AT ntalng
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053414~

053421

053423

053424

waluladwadiwes 3(3-0)
(Polymer Technology)

AMIFILATIZANDRLLDS Iﬂidﬁﬁ”ﬁdﬁ;aﬂﬁﬂ mmﬂﬁlauammﬂuwﬁﬂ NIRRDULAAT
LLa:ﬂ’mﬂa‘ﬂuVLﬂgiamwLLﬁamaawaaLuag qmv.wamam{ma\‘]a’lmzmﬂwaal,uairl,l,az
WoRLNDSHEY "371mnszuauazmmﬂigﬂmaawa‘ﬁma%

Polymer synthesis. Microstructure, crystallization, melting, and glass transition of
polymers. Thermodynamics of polymer solutions and blends. Rheology and processing

of polymers.

m‘smiﬁﬂuq@lm%miummi 3(2-3)
(Packaging in Food Industry)

AMUFNRUTIZRIIIMT MTULUTIUAZRNINUIAT N nwu:msqﬁl"ﬁﬁu
W10 “ﬁﬁ@LLazmﬂ"ﬁmumadmmu:miﬁﬂuq@a’mmmmmi fInsAnsnuen
g0

Relationship of foods, packages and environment. Packages for food storage.

Types and application of packaging in food industry. Field trip required.

mﬂfm“ﬁuzmiﬁ; Lﬁamwuda 3(3-0)
(Packaging Handling and Transportation)

FLUUNTUUE mwmmzau‘uaomwuzmiﬁg‘mﬂumwum NINARDUAINY
mwmla\‘m’muwﬁﬁ;Lﬁaﬂ’mmﬁ’muawuda Naﬂimuﬁﬁ@ia@;mmwmamﬁ@ﬁmsﬁ
lasanunss

Transportation system. Appropriation of packages for transporting. Testing of

package durability for physical distribution. Effects of transportation on product quality.

wanmatnaluladvaiualslos 3(3-0)
(Principles of Aerosol Technology)

wanmamanaluladualslon anwoiz sruvwazandfvasiagauussuia Maus
UTTuaitmMInTTy auansusziniainu

Principles of aerosol. Characteristics, systems, and properties of raw materials

and gas. Package and packaging methods. Hazards and protection.

510310 lna
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053425*

053432

053433*

053434 *

m‘sms@uazns:mﬂwﬁmwamws 3(3-0)
Packaging and Distribution of Agricultural Produces
msﬂg‘jﬁa%é’amslﬁmﬁmwﬁmwamum ITUUNILIYUNNIIVUET NMTUSUIIY
LLazmﬂIuIaﬁm‘smsq NINARAUUAZNNIINRAIFNIENTUUER
Postharvest practices of agricultural produces. Distribution systems and
transportation. Packages and packaging technology in distribution systems. Testing

and simulation.

Lﬂ%aﬁﬂimaﬂ’]smﬁﬁ; 2(2-0)
(Packaging Machinery)
WugI% : 053331

%ﬁ@?la\‘lLﬂ%ﬁ]dﬁTﬂiLLazﬂavlﬂﬁlﬂuﬂ’liﬂiiﬁ; §IUUITNAUNIITINIB NNTBBNUUULAS
A 4 o e T wa A og en d
LaaﬂLﬂiﬂd’ﬂﬂiﬂdi:ﬂuamiumﬂLLa‘;‘ﬂ\‘iE]G]I%&IGILWQI%L%G’MQGI&’MF]??N

Types, components, and mechanisms of packaging machines. Working
components. Design and selection of automatic and semiautomatic machine for

industrial work.

qﬂmnﬂm:mﬁ@maLﬂﬂiulaﬁﬂﬂiuiiﬁg LLaxi'a@]I 2(2-0)
(Instrument and Measurements in Packaging Technology and Materials)
wanvasgUnIalLaznTia annd anudu MIwa wazszdl mufisuinagu
maaaqﬂmnimamﬁ@
Principles of instrument and measurement. Temperature, pressure, flow, and

level. Calibration of measuring instruments.

m‘suﬂ‘sgﬂmoi’aeﬁagm 3(2-3)
(Bio-based Materials Processing)
Nug1u : 051231

miLLﬂigﬂ"uaaﬁﬂﬁuﬂmmzﬁﬂﬁumm:mﬂ MIFNALATNNIAALUIRAST Nsana
LLﬂ:ﬂ’]iﬁﬂﬁU‘%EﬂM%ﬂadIﬂiauﬁl’m‘ﬁ’H miudszuens lafiu lalnanu weduanlnduas
\aglad

Processing of vegetable oils and essential oils. Starch extraction and
modification. Extraction and purification of protein from plants. Processing of chitin,

chitosan, polylactide, and cellulose.

AT ntlalng
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053441

053442*

053452**

053453

mﬁmﬂzﬁmm%%mimsq 3(2-3)
(Packaging Process Analysis)
AUz : 053321 WAz 053331
EhuﬂixﬂE]U”llﬂd”f?u@a%ﬂ’]\‘iL‘YlﬂIuIa?Jﬂ’]TlJiiﬁ; mﬁma"lxﬁﬁy’u@laﬂummﬁ@l
MTUSUIIN 1&ﬁﬂﬂﬂiﬁﬂaﬁuLLaZﬂWSﬂauq&m‘izmumsmiﬁ; ﬁm‘iﬁﬂmuaﬂamwﬁ'
Components of packaging steps. Analysis of steps in package production.

Principles and control of packaging process. Field trip required.

iadamMMANEAINILTEqUIT 3(3-0)
(Analytical Technique for Packaging Materials)
wanuazdsianeiiaquiny auwnlnslwlawed swnlnsalnd lasunlnnail
UnInawes malaUsunmanuian ndwniuas tulasalnd
Principles and analytical methods for packaging material; spectrophotometry,

spectroscopy, chromatography, spectrometry, calorimetry, gravimetry, and microscopy.

ﬂ’]iaaﬂLLUULL&tW@N%’m"I‘HuﬁJSiQ 3(2-3)
(Package Design and Development)
AUz : 053351

‘Wiﬂﬂ’]iﬂE]ﬂLLmJIﬂida%/’]GLLQZﬂTIWﬂ ﬂﬂiLaﬂﬂgﬁ@!Vl’]GﬂﬁiﬁJiiﬁ]‘ RANNIITDANUUY
LLE\]&W@N%’]J]"I"H%ZU‘JT? mmammmﬁ‘aaﬁ”ﬂo;&aﬁ%ﬁu ﬂa%’aﬁﬁwa@iamiaammumﬂju:
‘]Jiiﬁg ﬂ’]iE]E]ﬂLLfIJ‘UJ’]’]“ﬁuziJiiﬁ;Lﬁaﬂ’liﬁdaaﬂ

Principle of structural and graphic design. Material selection in packaging.
Principle of package design and development. Design for value added. Factors

affecting package design. Packaging design for exported products.

MIFTHARLL U TUELITTY 1(0-3)
(Package Prototype Construction)
ﬂ’]iﬁ%’mm“ﬁuzmiﬁgﬁuuuu%’mi’&@;mdﬂﬁiﬂiﬁgluﬁﬂﬂm:aﬂ:Llﬁa NINaRaY
;ju%bmiam%uzmnﬁmmu ﬁmiﬁﬂmuaﬂamuﬁ
Package prototype construction form packaging materials in three dimensions.

Consumer test on package prototype. Field trip required.

e ntalng

g m%mﬂ%’uﬂ;a
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053454**

053456*

053457~

053458*

ﬂ’]iLﬁEluLL‘U‘UY]’Nﬂ’ﬁ‘]JiTg 3(1-6)
(Packaging Drawing)

ﬂﬁilfqﬂﬂiﬂiﬁﬁ%%ﬂﬂ’]ﬂ%U%LL‘JJ]J L‘Y]ﬂﬁﬂﬂ’]ﬂ%U%LL‘].IUE%’]%%HJJ‘I’]‘E%&‘]J?SQ na
Lﬁﬂ%ﬂ’]WLLNuﬂa‘ NMINAUBATUNA mﬂ%umwmuﬁa ﬂ’liLﬁEl%LL‘lJ‘lJY]’]x‘iﬂ’]iiJiiﬁﬂ‘ﬁ
AaNRILAaTIae

Use of drawing instruments. Packaging drawing techniques. Pattern drawing.

Dimensioning. Three dimension drawing. Computer-aided drawing in packaging.

3’3’@11u’mﬁmsaammumﬂﬁuzms’g 3(3-0)
(Evolution of Package Design)

U3z 30Ua I I NIeN BN IR NLULLAZ NI AN THELTIY ITAUIMIHANT
aammum"ﬁuzmiﬁﬂml Ltuqﬁﬂluﬂ’l‘iaaﬂLLi_liJmmu:msq ﬂﬁiﬂﬁzEJﬂGTLﬂﬂgﬂHmeﬂﬂlu
NN389NUULIZAUEING

History and evolution of package design and development. Evolution of Thai
package design. Concept for package design. Application of Thai identity to

international design.

miaaﬂLLUULGﬁiWﬁﬂéﬁW%‘umimsﬁg 3(1-6)
(Ceramic Design for Packaging)

ﬂi:i'amsa aﬂLL?IJfIJLGIT‘J’W{TJT’IE*Ir ‘ﬂf‘nl'ﬂﬂ’ﬁaaﬂLLUUﬂ’]%%zUii"g%’mLsﬁ‘iﬂﬁﬂﬁf ﬂ’]iL@]%mJ
’QJ/@]Q@U Lf:aauﬁu ﬁwmﬁau NIZUIBNIINIINRG msﬁugﬂ N1ILHN ﬂ’]iLﬂaﬂfU ﬁmsﬁm:n
uﬂﬂﬁﬂ’]%ﬁ

History of ceramic design. Principle of package design from ceramic. Preparation
of raw materials, clay body, glaze. Manufacturing, forming, glazing, firing and glazing

process. Field trip required.

m‘sﬂ‘szqnﬁiﬂnmmaauﬁaL@laiﬁamiaammum‘*ﬁuwﬁﬁg 3(2-2)
(Computer Software Application in Package Design)
ﬂ’]ﬂﬁﬂﬂmiwﬂa&lﬁ')magLﬁaﬂﬁiaﬂﬂLL‘LIiJIﬂSx‘]ﬁ%ﬁdLLﬂZﬂiﬁWﬂﬂ’]“ﬁuZUii’ﬂ na
sivduuuuMIuzuIdsldsunIuaeniaiaes
Use of software applications for the structural and graphic package design.

Prototyping the package by using software applications.

AT ntalng
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053459*

053461

053462

053471

wodnywguIlnadnIumINmIn M TUZLII 3(3-0)
(Consumers Behavior for Package Development)

FeInsuazwndnTiuguilne undauaznizuinmidaaulavesduilae
anﬂiiﬂ\lﬂ’ﬁ‘%ﬂLLazﬂ’]iLLﬂ\‘iﬂE\iﬂJ@]m@ ﬂaqwﬂ%ammmmiamsﬁ’@umm“ﬁuzmig n3
JRBANAUALNTIATIZA

Consumer psychology and behaviour. Concepts and consumer decision-making
process. Buying behaviour and market segmentation. Marketing strategies on package

development. Market research and analysis.

MINUNANTULUTTY 3(2-3)
(Package Printing)
WU : 053211
aa a 6 a A R A a 6
IDURSITUUMINNNIRAUITIURENITUSLITY TRALRZNILRNARNN LB LUNTANN
A = A
ANMIIANBIUBNFDIUN
Methods and systems of packaging material and package printing. Type and

selection of ink for printing. Field trip required.

miﬂuﬁaawLﬁmﬂLLazmiﬁuﬁLWaﬂIGﬁﬂﬁWuuﬂwuzmiq 3(3-0)
(Offset Lithography and Flexography on Packages)
[ a 6 a 6 = A A

‘ﬂﬂﬂﬂ’]i‘ﬂﬂx‘]ﬂ’]iwwwaawL‘?.T@lLLE]&ﬂ"IiW&JWLWGﬂI“ﬁﬂi’]WU%ﬂ"I"E%ZU‘JT‘g nILaIBd
A € A €A & o a6 v a ¢ A P LY @ a a
WUN ﬂ’]‘JWﬂJWWgﬁ]%LLNZﬂ’]?ﬂ’]LLSJ‘W?JW JUARINUN LATDINUNL aBUIBLALLATDININ
HJauuein MIRuWuulans NIz BLAZNAEAN mimuquqmmwium:mumsﬁuﬁ i
MIANHIBONFOTUN

Principles of offset lithography and flexography on package. Prepress, proofing
and plate making, afterpress. Web fed printing machine and sheet fed printing machine.
Printing on metal, paper and plastics. Quality control in printing process. Field trip

required.

LATEgANAA T IZENaNINTUITY 3(3-0)
(Applied Economics in Packaging)
Nug1u : 053321

MIUATIAGUNUNNNITLIT MINAGUNUMTULLIT Malasuaainue

5m:+mmww:mamimsq ﬂ’]ﬁﬁﬂﬁsﬂﬂ’ﬂ&l 5 uvLﬂvLﬁl“ll Elx‘iIﬂix‘iﬂ’ﬁ“ﬂ’NEq]@]m%ﬂ‘i‘illﬂ’]‘iﬂ‘iﬁ‘g

AT ntlalng
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053481~

053482*

053483*

Cost analysis of packaging. Cost reduction of packages. Preparation of

packaging specification. Feasibility study of packaging industry project.

Inenmaasuazinaluwladnisens 3(2-3)
(Rubber Science and Technology)

ﬂ’]iNﬁ&ll%ﬂ’]iLL‘ﬂiEﬂE}'}G ’Slaﬂﬁvlusl?LGﬁ“ﬁ’uLLQZﬂﬁiLﬁ%NLLNEl']d HENAR IR b
ﬁﬂwg;u ﬂ’ﬁﬁ@LLﬂiﬂ’NLﬂﬁ‘Da\‘]U"lx‘] mﬁLﬂiﬂ:ﬂmaa%ﬁwaamiﬁ@mju

Mixing in rubber processing. Vulcanization and reinforcement of rubber. Rubber
blends and elastomers. Chemical modification of rubber. Structure analysis of

elastomers.

walulad lafiuvuazlalnan 3(3-0)
(Chitin and Chitosan Technology)
U wa dil a 1 = Qs

Im\‘iai’mLLaxawU@lwug’mmadvl,ﬂwuLLazvl,ﬂIﬂ‘mu LWARY NMILATUULAZNNIAALLT
laduuaslalnoulasddmemeomnuazmaadl Mg lafiuiaslalnouuay
aunus milguszlondlugammnnisa

Structures and basic properties of chitin and chitosan. Sources, preparation and
modification of chitin and chitosan by physical and chemical methods. Analysis of

chitin and chitosan and its derivatives. Applications in industry.

waluladaan sy 3(2-3)
(Starch Technology)

UASILAZNNITFILATIZN NMIENAFAIT a9nLsznavuasaulfvadaass ns
a & & wa & a & & wa A o A
AATZADIAUTENOVUALRUUAVAIRANIT NMTILATIERANAUTENOUUAZRUUALTIRUINV D

6 [ 6 v 6 6

6T NNIAALLUIRANID mﬂmﬂsﬂwumna@nﬁ"ﬂuq@lmﬁmm

Sources and synthesis. Starch extraction. Compositions and properties of
starches. Analytical methods of compositions and functional properties of starches.

Starch modification. Utilization of starch in industry.

e ntalng
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053491

053496
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(Basic Research Methods in Packaging Technology)
wanuazszdouiFidemanaluladnisusy mydwuadayw m3negdmsise

ﬂ’liﬁy’ai’@qﬂizmﬁuazaw&lag’m mnﬁm’mmwﬁmﬁm MIFTIUULRALONN NTIATIEH

uwazdianudays mildadddmiunside nmadiouneny uazmMIEuaNanITIL
Priciples and methods in packaging technology research, identification of

research problems, formulation of research objectives and hypotheses, collection of

data, construction of questionnaire, data analysis and interpretation, application of

statistics for research, report writing and presentation.
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(Selected Topics in Packaging Technology)
A A o A a o o A .
LiadLaW’lmNmﬂIuIaslm'mi‘iﬁg luﬁzﬂuﬂ‘ityfy’l@‘i witadswldudazna
MIANEA
Selected topics in packaging technology at the bachelor’'s degree level. Topics

are subject to change each semester.

RNUW 1
(Seminar)
o a v o A a v A a
ﬂ’]i%’]La%aLL&ZE]J’]'I.]T]EJ%’J“UEW]W]R%SL%V]’NL‘YlﬂIuIﬂ Elﬂ’]iU‘ii"ic]‘ Iui&‘@]ﬂﬂ‘imvmvﬁﬁl‘i
Presentation and discussion on current interesting topics in packaging technology

at the bachelor’s degree level.

ey 1-3
(Special Problems)
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1897
Study and research in packaging technology at the bachelor's degree level and

complied into a written report.
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