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2.3 {]wm%aaunﬁnmuimm
LuaﬂﬁﬂﬂﬁaﬂaﬁlﬁﬁﬁﬂﬂﬁﬂLUW?UUﬂﬁﬂUWWﬂWLi‘\]ﬂ’]iﬂﬂi&f’]’iﬂﬂﬁ’]ﬂ’n“m%LLG]ﬂG]NﬂU’iNWU{]ZUM’]
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2.4 nagnslunisafiumsiieudlvdywy/ desriavesindnuilude 2.3

sualiindnwameifouseuwieusuiugulnglitumhein sudeulvdeluil
dndnwifivinanudiugiudumalulad Yanussafusiuazussndusiliame Souiouiv
855-501 mAlulagussyiaet wagdyn 855-502 UfUANsmaluladussqsiue

2.5 ununssutindnwwazgdnsanisinwlusees 5 U

. o - UUUNANEIWAazUNI1SANEN
ITUIUUNANE
2559 2560 2561 2562 2563
ST 1 8 8 8 8 8
U9 2 - 8 8 8 8
374 8 16 16 16 16
ANNINZENSINTITANEA - - 8 8 8
2.6 SUUTTUIUATULNY
2.6.1 SUUILUUSI85U (WUIBUIN)
S18aZLDYNIIYSU Ysudszua
2559 2560 2561 2562 2563
A1INsANY
) . 352,000 704,000 704,000 704,000 704,000
Anaanzleu
Rugavyuan3guIa 527,300 | 1,054,600 | 1,054,600 | 1,054,600 | 1,054,600
U85V 879,300 1,758,600 1,758,600 1,758,600 | 1,758,600
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(ladsu 3)
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4. 5199195AU - - - - -
UNNINYIAY
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U, AU
ﬁﬁﬂ?ﬁm% 100,000 150,000 150,000 200,000 200,000
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3.1.3 519791
3.1.3.1 5797391

n. wIFYIWSURUgIY 4 waenn

*855-501 nAluladussysine 3(3-0-6)
(Packaging Technology )

*855-502 UfUAn swmalulagussasios 1(0-3-0)

(Packaging Technology Laboratory)

FuSuiugudmsuindnenfaulinssavaueuiureinuen N TUINIS
wangnslaglaidumiienia

U, RUINTYIVIAY 9 e
855-521 meluladaqussgiurivugs 3(3-0-6)
(Advanced Packaging Material Technology)
855-522 MIIATIERTaqUITIIUTITUge 3(2-3-4)
(Advanced Packaging Material Analysis)
855-591 inAllAITeanAlulag Ui 3(2-3-4)
(Research Techniques in Packaging Technology )
*855-593 duuun 1 1(0-2-1)
(Seminar 1)
*855-594  &UU 2 1(0-2-1)
(Seminar 1)

*lsifunienia
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A. UUINIY AN lsiviaenda 9 wiene

[y [

1) swdvndanisissunisasulaeniaivinalulagiandue (Wideendt 6 wiiein)
1.1)  wnadvinaluladileuaznizany

855-511 wieluladiouasnszmuiugsluussysiost 3(3-0-6)
(Advanced Pulp and Paper Technology in Packaging)

855-512 wieluladnsfusituas 3(3-0-6)
(Advanced Printing Technology)

855-513 @siinusdlunszay 3(3-0-6)
(Paper Additives)

1.2)  wnasunalulagnediuesuaznediusdnnin

855-523 TagwoAeinaumodntugdluussq s 3(3-0-6)
(Advanced Polymer Composite Materials in Packaging)

855-520 TagwoAesfidansAnisvatugdluussq s 3(3-0-6)
(High Barrier Polymer Materials in Packaging)

855-525 WoRkleITINNAMTUUTIYA U 3(3-0-6)
(Biopolymer-Based Packaging)

855-526 Wauuslnalaanlushu 3(3-0-6)
(Protein-Based Edible Films)

855-621 Naudaaanslaainuils 3(3-0-6)

(Starch-based Biodegradable Films)
1.3) ‘Vill’m%sli’]L‘VlﬂiuiagaﬁﬁﬂiﬁllLLaSﬂ’ﬁ@@ﬂLL‘U‘U

855-501 WaFNANSUBIUTIAI T 3(3-0-6)
(Advanced Packaging pynamics)

855-542 NMIOBNKUUUTTUTUINTUES 3(2-3-4)
(Advanced Packaging Design)

855-543 wAlulagussyinsieuuieainuasdumnagiaun 3(3-0-6)
(Active and Intelligent Packaging Technology)

855-544 wialulagniswndeudmiuussysine 3(3-0-6)

(Coating Technology in Packaging)
855-641 U5INYN15AINILAROUEEUINATVRIVTIIANOMIT  3(3-0-6)
(Migration Phenomena in Food Packaging)

855-642 wAlulagnsdnfnalaznd 3(3-0-6)
(Technology of Adhesion and Adhesives)
855-643 ulumnAlulagdmiuussysiug 3(3-0-6)

(Nanotechnology in Packaging)
1.4) v unaAlulagussaduenens

855-551 U391 IMTTUEN 3(2-3-4)
(Advanced Food Packaging)
855-552 UTTYIuasN¥awUINdoY 3(2-3-4)

(Green Packaging)
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855-651 NsBuNulavasianuIsinaiLazn1sUssiiiueny 3(3-0-6)
nMsuSne
(Permeability of Packaging Material and Shelf life Evaluation)
1.5)  WHIAIUN398 §UNUT Laziateniey
855-592 talamemaunalulad Januazussyin 3(3-0-6)
(Selected Topics in Material and Packaging Technology)

2) eAnfiTansSeunsaeulaenne/ nA3v) LLazﬁﬁﬂQGﬁSu
850-515 walulaguis 3(2-3-4)
(Starch Technology)
850-517 auUAinMEAMLALIMNTINVRIRMTIaYIANTIN  3(2-3-4)
(Physical arlwd Engineering Properties of Food and Biomaterial)

857-516 mi%’mﬂmﬁaLﬁmm§MﬂwwiuqmaﬂwﬂiﬁmLﬂwm 3(2-3-4)
(Productivity Management in Agro-Industry)

857-532 N1IAAIAYAEINNTIUNTAT 3(3-0-6)
(Agro-Industry Marketing)

857-534 M3UULUTZNOUNITANAMNTTUNYAST 3(3-0-6)

(Agro-Industry Entrepreneurship)

3) $18VMIANTTIUNTAOUANAMNE/NIAIYY LaEVANGATOUY

ALANAERS
302-511 pudiugudanalawes 3(3-0-6)
(Introduction to Elastomers)
342-514 g1sialdnnsueny 2(2-0-4)

(Chemicals for Rubbers)
VBTG
o o - = = a A a a a Y a s
unfnwanunsaidenameilyuisusgindu Alaaeuluuminedeaswaiuniuns
WA UuNsAn®duY neuenurIMe1dela IngkIuAUuEeUIINe1TERTURATOU
wangnsneuameidouseiv

J. Fneriinus

855-818 INLNUNUS 18(0-54-0)
(Thesis)
855-836 INGNUNUG 36(0-108-0)

(Thesis)
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- laudadl 4 vl saUszdszRumsin
@y 8 wuednvluszauUIygyIv
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- 1Al 5-6 vneie SrunumheAninedwusauindngasimun 19y
818 Amvednusluszaulsgaln
IUMILANINEINUSAUNENaRTAD 18 Miiedn
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3.1.3.3 AYMUNUIYVDIITUIUNUBAAAIDE 1T 3(2-3-4) TAUALIBVDIFILAVAIL
A897 1 (3) MUNgd INUIUMNEARTI

U r-:ll = o oll Gl U 1 Y} '3

AaUN 2 (2) MUNEDY IUIUTIUIUTTNeVSoFUNUNRaEUA
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3.1.4.1 g wsuunAnu UKy A LUy n 1

N1AN5ANYIT 1
855-836
nMAnIsEnEd 2

855-836
*855-593

MAnIsEnEIi 1
855-836
nMAnsEnEdl 2

855-836
*855-594

* Taitiunuaenin

ANYIANUS

Inegdwus
dunn 1

ANYIANUS

ANYIANUS
AUy 2

U9 1

IUMheAnTIn (Nael- YHUR -Anwimenuied)
9 (0-27-0)
39 9 (0-27-0)

IumheinsIn Maul- YHUR -Anwimenuied)
9 (0-27-0)
1(0-2-1)
374 9 (0-27-0)

U9 2

IUmheinsIn Maul- YHUR -Anwimesuied)
9 (0-27-0)
39 9 (0-27-0)

IumheingIn Maul- YHUR -Anwimenuied)
9 (0-27-0)
1 (0-2-1)
374 9 (0-27-0)
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3.1.4.2 8MSUUNANETULAY N LUU N 2

apa
9 1
N1ANI5ANYIIN 1
TUMNEARTIM (Ne])- UHUR -Anwimenuies)

855521  wialuladTanussqstasitugs 3 (3-0-6)
855-591  nAdAldevnanAlulagussysiue 3 (2-3-4)
o Jeiden 1 3 (x-y-2)

594 9 (x-y-z)

21AN"5ANYIT 2
TUUMNEARTII (Nge])- YHUR -Anwimenuied)

855522 mslATeiTanuIsaidugs 3 (2-3-4)
K e Fen 2 3 (x-y-2)
o o500 3 3 (x-y-2)
855-818  Inenfinug 3 (0-9-0)
*855-593  duwun 1 1(0-2-1)

594 12 (x-y-z)

i 2

N1ANI5ANYIIN 1
TUMNEARTIN (Nge])- UHUR -Anwimenuied)

855-818  ANyNfiwud 6 (0-18-0)
593 6 (0-18-0)
N5 2
TUMNEARTIN (Nge])- UHUR -Anwimenuied)
855-818  Anydnus 9 (0-27-0)
*855-594  duu 2 1(0-2-1)
593 9 (0-27-0)

* T3isiunuaenin
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3.1.5 AN5UIYS189%

850-515 walulagus 3(2-3-4)

(Starch Technology)

edvdadunew: aglunaefilavese1asdysuRaveunangn s

paAUsEnounInAlinazlassaseseauluianavends audininaiinneninvaawds
AuduNUSTodlaTsas e ivautAnisainienmvesnts aszurumsnaauds nisaaudsudane
Tmawiuazninenin nsussgndliuselevianudauasuladaudslugaaivnssuemis

Chemical composition and molecular structure of starches, physico-chemical
properties of starches, relationships between structure and physico-chemical properties of
starches, starches production, chemical and physical modification of starches, applications of
starches and modified starches in food industry

850-517 @NUANINIEATNLAZIAINTTUVBIDINITUALIHAYINN 3(2-3-4)

(Physical and Engineering Properties of Food and Biomaterial)

Tedvdadunew: aglunaefilavese1arsdyuinveunangns

autAniamenmuazininssuvesemskaziandinm dsuszneudie auldinisauiou
autinslalih audinisslelad awdmAedfuioni waznsddouma nsussgndldautanig
ﬂ’1EJ.ﬂ’]‘WLLﬁ3%ﬂ?ﬂ§iﬂ1uqmﬁ"l‘1ﬂﬂﬁima’]%’ﬁ

Physical and engineering properties of food and biomaterial; thermal properties,
electrical properties, rheological properties, surface properties and phase transition, application
of physical and engineering properties in food industry

855-501 alulagussynned 3(3-0-6)
(Packaging Technology )
ﬂmﬁmmmﬂau aglunasiitiareseasdisulinyoundnans
‘waﬂmﬁwuﬁméuaﬂmﬂuiaaUi'ﬁ%ﬂzwm miLLUﬂsﬁuWﬂaﬂmimm% vimwuaw'ﬁ%ﬁam
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[

‘viaﬂmswumumﬂiu‘[aawaamas ﬂ?iﬂ?W@ﬁLN@ﬂﬂﬂUii‘ﬂﬂm% msmaa‘umu Wu%ﬂ‘u‘U@ﬂUiiﬁ]ﬂm‘ﬂ
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2 s

‘W’eJaLiJE’Jﬁ ﬁaﬂﬂWSWU’%’]ULV]ﬂIUIaﬁJLHBLLa vNITMNY ﬂ’]i‘LHLEJ?JLLa N3 ﬂwmis’ﬂumamm%
m5‘1/1maawuwumu%wiif\mm%m“mw Maﬂmiwummm‘[ﬂaﬂumLLa“T,a‘w“ mamumuaﬂaw
Mﬂlsﬂu‘Uii"\]ﬂm% Lﬁiﬂ%ﬁ?ﬁ@li‘tﬁﬁ"\mm% fﬂiVI@ﬁEJU?JUWU%TL!GUEN‘Uii‘me‘VILLﬂ’JLLﬁ”Iﬁ‘Vi‘” WANATY
Wu'ﬁméuaama?aaﬂwassamm% ﬂ’]i‘Vi’]Nﬁ‘V]LV@J’]”ﬁlIGU@Qﬂ?ii%ﬁﬂﬂiﬂﬂﬂia@ﬂLL‘U‘U‘U?S‘GﬂﬂJ“’V] N9
EJEJﬂLL‘U‘ULLﬁS’JLﬂi?%iﬂﬂiﬂﬁi%‘m@\‘miiﬂqﬂm%LL‘U‘UG]NG]

Fundamentals of packaging technology, classifications of packaging, functions of
packaging; fundamentals of polymer technology, application of polymer in packaging, basic test
methods for polymer packaging ; fundamentals of pulp and paper technology, application of
pulp and paper in packaging, basic test methods for paper packaging; fundamentals of glass and
metal, application of glass and metal in packaging, basic test methods for glass and metal
packaging; fundamentals of packaging design, packaging economics, optimization design of
packaging materials usage, design and analysis of packaging structures
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855-502 UjuAnsimalulagussqsio 1(0-3-0)
(Packaging Technology Laboratory)
eFydaduneu : 855-501 %30 LSUAIVANUY
UiiRmemanalulafiussydngt dullidemaenndasivin 855-501 melulaBussqsiast

Packaging Technology Laboratory related to 855-501 course

855-511 inaluladiflouaznszaudugsluussgiosi 3(3-0-6)
(Advanced Pulp and Paper Technology in Packaging)
edvdaduneu : aglunaefilavesnmenITUNSUITISaNgN s
Fugruingweaduleanlifbudunasfivduan nsruruniswandenszasuaznalnnig
Wasuwamaadulesenintenisuussy walulaBlunistuguusiunssnwuagnssuiunsndnnseay
yianaznalnn1svinguresasifuaslunszuiunInannsza1y audinienienmuazautanieail
Y9INTEAY NUFUUTIAUNINTBINTEAYEMTUUTTYTe n1sulsgunseamuussyiamiuaznis
BONKUY N1INARBUUTIATUNNTEAY WwAluladavornuaznisidaveadelugnaimnssunseany
Morphology of wood and non-wood fibers; pulping process and mechanisms of fiber
changes during pulping process; technology of sheet forming and paper making; types and
functions of additives in paper manufacture; physical and chemical properties of paper; quality
improvement of paper for packaging; converting of paper to packaging and design; testing of

paper packages; clean technology and waste treatment of paper industries

855-512 naluladnsiuridug 3(3-0-6)
(Advanced Printing Technology)
eIvdeRuneu : aglunaeitaresnnenITUNMTUIMINENGAS
pdnnslunisfissidan ssuunsiuifanuazussyfaridugs nssuaunsfissiuasade

o o A

dinyiTuadionsiant wu Sanfand niinfiud Yangunsaflumsiu msuuanmivesianiilons
fist nszuIunsRanidsfissidnuaefitery 19y Msfaviyy MsfaviedeunesSoniy msiusiauia
Jyn1A1unIsRuiLagn1sAIUANANAINAITANN N15IANIsnIniniuasuinnssuaunalulag
QURATEN

Principle of printing; advanced printing system for materials and packaging; printing
process and important parameters of the printing such as printing substrates, printing inks,
printing equipment; surface treatment of materials for printing; printing process of special aspect
e.g. emboss, hot stamp or UV spot coating, hologram; printing problems and quality control of

printing; Ink management and innovation of printing technology
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855-513 ansiiuusslunseane 3(3-0-6)

(Paper Additives)

edvdaduneu : aglunaefilavesnmenITUNMSUITISUaNgNse

arufidosiuisafuanfuus Ussanuagauddyosarsifiuus dnvue Tassadig
uaymsUszgnAldansifuuddunseany nalamanivesasifuus nsrurunsnanLazaudRGmig
VRIEILANUAIUARZUTEAN

Introduction of paper additives; classification and importance of paper additives;
characterization, structure and application of paper additives; chemical reactions of paper

additives; production and functional properties of each paper additive

855-521 maluladfagussainrituge 3 (3-0-6)
(Advanced Packaging Material Technology)

TeIndeAuneu : aglugaeiiilavesnngnIsuNITUIMIUANENT

wmeluladdugelunisuiuugsandidelassadruazausidantfivostaniiendndu
Ussia Auduiiusseningdasasuazauandiveaianussyiud nsiaklsiasnisuseandld
fanlugnavnssuussadusivszianineg msdssandinaluladdugenldluussadas nmsduntuas
wueruinvthmamaluladifgtestuiagussedusiuazussafusiadelnl

Advanced technology to improve the structural properties and functional properties of
materials for package manufacturing; the relationship between structures and properties of
packaging materials; modification and application of materials in packaging industries; application
of advanced technology in packaging; literature survey and presentation of the recent technology

related to packaging materials and update packages

855-522 N13ALATIXNIEAUTIANUTUUGS 3(2-3-4)

(Advanced Packaging Material Analysis)

51839 0sAUNOU © 855-501, 855-502 TBL3EUAIUANUY Ieedlunasiilavesamsy
NITUMTUITIINANGAT

N LAENENNITIATIEN FBN1TIRTIesdUseneu lassasuasautivesianussyiue
1% « A a ¢ w 1 1% a ax a ¢ vy
aaptasesdiodiaTivviadelud Useneudismatauazisnisiiasigvinisaningalny laun

a

Fanshloasidida  dunseauningalnd WBndsdaninsant, matAKaENITILATIEANIIAIY
lasulnns il lawn dadalasunlnna il wialasunlnnsil n1s@udunasnisduniureianuas
vssfue auiinieauieuesian audhvesiiufinvestan URUANS nskuniuasiaue
aufvthilieateduiion i

Theory and principle of analysis; instrumental analysis for composition, structure and
properties of packaging materials, including techniques of spectroscopy (UV-Vis, infrared and X-
ray spectroscopy), liquid and gas chromatography; analysis techniques for adsorption and
permeation in material and packaging, thermal properties of materials, surface properties of

materials; laboratory and literature survey and presentation related to study course
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855-523 Yagwodiueinaunadntugeluuseysie 3(3-0-6)
(Advanced Polymer Composite Materials in Packaging)
eFydaduneu : aglunaefilavesnmenITUNSUTISANgRS
unumazALdAyvesTaanedwesneunednluussadun Ussinuaznislidauvesian
Aounodn autAnazviihiveauminduaztaniadunsaviadigg Jedeiinadeanifvesneunodn
nsrvIUNIsKUTUNRAesAounedn nalnnsiasuusduiagnediuesneunedn n153LATIERaNUR
Fenaveswediuosrounodnudianieg uilureunednuazneunedndinmm maluladdugslunistintag
woAwosneumedninlflunuussydus nmsfuaiuasiiauemsailuideifuteuasiualie
Role and importance of polymer composite materials in packaging, types and
applications of composites; properties and functions of matrix and reinforcements; factors
affecting properties of composites; processing of polymer composites; reinforcing mechanism in
polymer composite materials; analysis of mechanical properties of different types of polymer
composites; nanocomposites and biocomposites; advanced technology for applying polymer

composite materials in packaging; literature survey and presentation on relevant modern topics

855-524 FaawaAwmasitautAnsveiugeluussasios 3(3-0-6)
(High Barrier Polymer Materials in Packaging)
eFvdadunen : 855-521 viseaglunaefillavesnmenIsUNSUITISUANgAT
é’ﬂwmsLLaxmmﬁwﬁmmaﬁﬁ@ﬁﬁauﬁﬁmﬁmmﬁguqﬂumumsaﬁmfl fugruuazudnnis

(%
o

Tugaveanisunsveaing le uaznau Jeduaelulaznieueniifinaseaudinislosiunstusiuues
Faamodied AFdaulamiuaiiuaznisnimileiiiuuag/mioauauandinisdeiunsduku
yosansviianineg lufanmediues Sannedwesidautinistdesiunstuiugialmia Afdady
faulauaznisuszgndlilugnamnssuussadne nsfuaiwazitauesuluifideiisades
Avfuaite

Characteristics and importance of high barrier materials in packaging; basic and
advanced principles of gas, vapor and flavor diffusion; intrinsic and extrinsic factors affecting
barrier properties of polymeric materials; chemical and physical modifications for improving
and/or controlling barrier properties in polymeric materials; novel high barrier polymeric

materials and their application in packaging industry; literature survey and presentation on

relevant modern topics
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855-525 WaRAWRIYINWEMTUUTIYUA 3(3-0-6)
(Biopolymer-Based Packaging)
eFdaduneu : aglunaeilaveInnenITuNITUSIVANEnsY
yiauaraudivomediueidinin nMnanuarNsHUuATIZINDAINDTIININ N15UTUUTS
autinediueiTinin nstusuusradasimodweiiinm msUulsantivsssusinedueitinm
N15UsEyNAlTUTTNUTINEENITININNTVAFBUNTERL A8 UTIYNUNNDTUDITTINN
Type and properties of biopolymer; production and synthesizing of biopolymer;
properties improvement of biopolymer; packaging forming from biopolymer; properties
improvement of biopolymer packaging; application of biopolymer packaging; biodegradation

testing of biopolymer packaging

855-526 Wauuslnaldainlushiu 3(3-0-6)

(Protein-Based Edible Films)

eIndsAuney : 855-521 w3eaglunaufilaveAmENIINNTUITININENENSY

unih wdluazautfidenihiivedusiu sdavesiiduuilaaldainlusiu mstusuiiduuilon
IFannlusiu audRuaznsiinseivediiduuslnaldnlusiu  Jadeitdmadeautfvesiiduuslanale
NUsAY MsuTusaudRvesiiauuslaalaanlusiu msussendldilauuslaalaainlusiuluny
vssafust msfuaiagiiaeenuluidefisadesiiviuea

Introduction; chemical and functional properties of proteins; type of protein-based
edible films; formation of protein- based edible films; properties and analysis of protein-based
edible films; factors affecting protein-based edible films; property improvement of protein-
based edible films; application of protein-based edible films in packaging; literature survey and

presentation on relevant modern topics

855-541 WarANSIBIUTTANAUTITUG 3(3-0-6)

(Advanced Packaging Dynamics)

se310sAUneY 1l

ylauazautivedianiunszunn wmAlANIINIIVIALALILATIERA YU IUNTEWNN
N1INAFBUNITANATEULNA  MTIATIEvNseTuarn1sidlsunsumRuiInesYIeTAT 1 iday 10
aAn Uy nsEunnTineuauss 1153 1EREUTAMaUAANILEENIEIINNIIANNTEWINLES
AIUAT NITNAABUANURANTNTDINAAANI N1T00NRUUTAATUNTEIUNN TARAUNTEUNNEANAR
Msduawiiiouvesussaiar MIveasuasinTsinsAuazIiouresusIie Matesiy 13
duaziiiouvesussysinet

Types and properties of cushioning materials; measuring techniques and analysis of
shock pulse; drop test; Fourier’s analysis and computer program aided shock pulse analysis;
shock response spectrum; damage boundary curve and fatigue; product fragility test; cushion
design; ideal cushioning material; vibration in packaging, test and analysis of vibration in

packaging; protection of vibration in packaging
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855 -542 NMIDNUUVUTTYRAUITUGS 3(2-3-4)

(Advanced Packaging Design)

eFydaduneu : aglunaefilavesnmenITUNSUTISANgRS

AU UAENITHALILUIAAYDINTEUIUNITOBNUUL LTI LT lamuduiusves
N1998NKUVUITTYIUINLATAIUABINITVDINAA Uizqﬂﬁwé’ﬂmﬂﬁamﬁ%’a ATILATIZAUAZAT
UsgillUAMUMNIZ AN UBINITRBNWUUUTIYS N

Theory and conceptual development of packaging design processes; understanding
relation between packaging desien and market demands; application of principles for

researching, analysis and optimal assessment on packaging design

855-543 waluladussynneiuuuraniinuazdumadiaui 3(3-0-6)

(Active and Intelligent Packaging Technology)

sedvvsAuneu : Ll

UNUIMYBINTUTTUULBATINLAZBUNAAUAW MaNN15VBIUTTATUILUULEATN JUKUY
JEUUUTTYTUTULUULOATIN NENN1TV0IUTIITUTMULUUBUMARIIUN KUUTNADINIANAFIERTUDY
nsTUIUMSMINALiaNeRNLUTUTIIA AMLULeATIWLaT LA UIMaRIaWs nsidenlduaznng
Uszgnaldussafaeinvuneaiinuazsuuudumadious uuiliuvessuidouazngmaingomisd
Aertestuussafuminuuteaiuazuuudumadiaun

Role of active and intelligent packaging; principle of active packaging; types of active
packaging; principle of intelligent packaging; mathematical models of mass transfer for designing
active and intelligent packaging; selection and application of active and intelligent packaging;

research trend and regulation issues related to active and intelligent packaging

855-544 walulagnsipdaudmiuussasia 3(3-0-6)

(Coating Technology in Packaging)

edvdaduneu : aglunaefilavesnmenITUNSUTISANgAS*

UNUIMLAZANUEAYUBINITATOUHIUITTYA NI UTeLnNvesasindoulia dnyasazauds
Bavthilvesansiadeuiin msm'%‘smﬁuﬁﬁa@mi@ﬁmsﬁ NILUIUNITATOURIUTIY I gunTaluay
in3esilofldlunisiadeviin msmuauauawlunsiadeuintanussgias nmyideuaznsiaun
walulagnisieae U@ miuussadaeiluaunan

Role and importance of surface coating in packaging; classification of coating materials;
characteristics and functional properties of coatings; surface treatment of materials; coating
process of packages; machines and instruments of coating; quality control of coated materials

in packaging; research and development of coating technology for packaging in the future
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855-551 UTTafmuaTo WU 3(2-3-4)
(Advanced Food Packaging)
evvsAuneu ; il

918N15AUSNYILaTANAIRIvRINEAS NI n1sUsTITuR e SIAUSnYINER U T
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Lennudunazndndudnlinefirgeandiau vssydusdmsvlulasim Ussinnuazaudfivesian

%

ussiaeidmsululasnd ulasondawunes vssgianiussianueaiinwiiainadsuazdumnadiduy

o

witeinadadmivens Ussz/lLLamalﬂmiﬁfmumiﬁ;ﬁmﬁﬁﬂﬁzmmLaﬂﬁWLLﬁﬂLﬂf\]%maz
Sumadidusiufiainais L%ﬂﬁﬂ%ﬁéﬂﬂﬂﬂﬁ‘lﬁiﬂqLLUU‘IJ%JUEm’YJSUﬁEJ’m’]ﬂ msmsmwuﬂaam%a
N30BNLUUNITUTIPUUUTUANIZUTTINA Uiﬁﬂ;ﬁmsﬁ%‘wﬁwLWW%LLazmmé’m%’U@wmsﬁLLUigiJéh&J
ANTaUgY UssinnuazandiveTagussydugisnesminiduazainussyiusidesaaislanig
Fanm wdauazandivosTangosaaeldniadinin waladugslunisnsiaaeuussyiueionns
msfuaiaginauenenuluidefifsdeuayiuaiofeiuussaiasionns

Shelf life and product stability, shelf life evaluation of moisture and oxygen sensitive
product; microwave packaging, types and properties of microwave packaging materials,
microwave susceptor; active and intelligent packaging, type and mechanisms of active and
intelligent packaging; advanced techniques in modified atmosphere packaging; aseptic packaging
design of modified atmosphere packaging; retort pouch for thermal process food, types and
properties of retort pouch; biodegradable packaging, types and properties of biodegradable
materials; advanced techniques in inspection of food packaging; literature survey and

presentation related to new food packaging

855-552 UssiIiInYaIndoy 3(2-3-4)

(Green Packaging)

e3udeduneu : aglunaeiliavesnnenIsUMSUITMISUANgNS*

ussyAneifunansgnuseduanden naluladildlunsanussatusindesaasls Jadud
fnaronuautRvesussyineifidesaasld Adunazarsindoviinfiamsauslaald nalnnnsidey
amevesianusTafusiuariladeinadensidesaaisvesusseine mavaaeunsidenaansvosian
UsTtT anuzvesianuITyiuTidedunnden 29953nusTatusiuagnstnreadeainuse
Aeuan L‘Vlﬂ‘ﬁﬂﬂ’]iﬂizLﬁuwaﬂi%%U%BQUiiﬂqﬁmsﬁﬁﬁﬁiaﬁﬂLL’JG]E;IEJQJ NMTIATIZRUAZIANITNAITIA Ui
maunladeym mmaﬂLLUUUiiﬁgﬁmﬁfl%’ﬂméammﬁam aanAwIndoy izLﬁ‘&JULLazﬂngsJﬁLﬁmﬁU
nstnanduasledauildlunisussyio

Packaging and effect on environment; biodegradable packaging processing technology;
factors affecting properties of biodegradable packaging; edible films and coatings; degradation
mechanism of packaging materials and factors affecting degradability of packaging; degradability
of packaging materials test methods; status of the effect of packaging materials on environment;
lifecycle of packaging and packaging waste treatments; techniques for evaluation of impact of
packaging on environment; corrective action guidelines; green packaging design; green labeling;
regulations and laws for reuse of recycled materials in packaging
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855-591 madA3denamalulagussaiue 3(2-3-4)

(Research Techniques in Packaging Technology)

eFvdaduneu : aglunaeilaveInnenITuNITUSMIVANEnsY

nann1skarIsn1stun1sidenieaunalulagussaduan nszuiunIsuasmalan1sive
N1331UNUNITNARDALTANITITY N1TTIVTINLAENITIANITVOYATTY N15ileulATIN1TIY
N3 dsuseauids adffiugiu n131uEUn1IMIAAeY MSAATIsdnanITaaes n1sldlusunsy
ABUNIMBTIATIBYNANINERR  nIlANwInIsumAluladussyia

Concepts and approaches for research in packaging technology; research process and
techniques; research planning and management; compilation and management of research
data; proposal writing; report writing; basic statistical; experimental design; data analysis;

application of computer program in statistical analysis; case study in packaging technology

855-592 Wadiataniznamalulag danuazusssioe 3(3-0-6)
(Selected Topics in Material and Packaging Technology)
TUINVIAUNDU: 855-521, 855-522, 855-591
Wdeviuady waziraula winnssuvsewedialui Tuavinelulagussqsdiue

Emerging and interesting topics and new techniques in the area of packaging technology

855-593 duuun 1 1(0-2-1)
(Seminar 1)
sre3vUeAune: 855-521, 855-522, 855-591
nsdnausdeyauazamiiniinieivinisluawinaluladussy i Meidosiu
Ineninus wiowisdenenuatuauysal
Presentation and report in progress of packaging technology researches related to

thesis; final report submitted

855-594 dunun 2 1(0-2-1)

(Seminar II)

3183109AUNDU: 855-593

NSLEUBNAIWITEINYNTNUS w%’amﬁaéaiwmﬂugﬂLLUU%Mmﬁwuﬁ‘ﬁuaﬁU \onSeuffiu
Tu3a15391N1558AUVIRNI DU

Presentation and report in progress of thesis research; report prepared in a manuscript

format ready for submission for publication in a refereed journal
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855-621 Waudowaanglaainuis 3(3-0-6)

(Starch-based Biodegradable Films)

$163910IAUNDY aEf[,umaEquﬁ]GUENﬂmvﬂiiaJmsUimwaﬂﬁmi"l

Uni ndluazautivesanisv misumﬂ‘mlamU@Sﬁﬁﬁﬂlﬂﬁﬂﬂﬁmw Yadeiidamaroautives
Taugosaanglannanisy miﬂiwgqammaqmmaaamsﬂ,mmﬂamsﬁn nsuszynaliflaudosanns
leanamsy nsvedeunsosaansilaudouaaislaainanisa

Introduction; chemical and properties of starch; formation of starch- based
biodegradable films; factor affecting starch- based biodegradable films; properties enhancement
of starch- based biodegradable films; application of starch- based biodegradable films;
biodegradation testing

855-641 Usngnisainisiadieudiennaansuasussiniienns 3(3-0-6)

(Migration Phenomena in Food Packaging)

eAvisduieu : Ll

‘Vli]iﬂg‘wLﬂ&lwaﬂﬂumimaauEJ’lstamisuawiiﬁmm%mmi WMANANITASIVADULAY
AATIZRNITATOULIBUIAEIT NAVDINITIAROUTIBUIAAITRONARNA U ‘Uiiﬁmﬂm ey NUiIﬂﬂ
LLUUﬁnaawnmmmmam%ﬂﬂizmumimammami%ﬂmiﬁ;ﬂm% ﬂg‘lﬂmaLLa%amﬂuwmﬁJ’rﬂaa
ﬁJ‘Uﬂﬁlﬂ’g@u&gljﬂEliJ’Jﬁﬁ’]i“Ua\‘iUiifgﬁm“V‘Ia’M’]i

Theory of migration in food packaging; analytical techniques in migration; effect of
migration in product, packaging and consumer; mathematical model of migration in packaging
system; law and regulation issues related to migration in food packaging

855-642 walulagn1sinfnuaznig 3(3-0-6)
(Technology of Adhesion and Adhesives)
TeFydeduneu : aglunaefilavesnnenITUNTUITISNANgAT™
nguiuaznalniieatunisdain nssuundszianvesansiainlugnamnssy Tasaains
autd nszurumsnanuazmsUszendldauniuazansindn nansenuvesasiafindedsuinden
AMNATIUIMILTAlulagveINILAZETENRRA
Theory and mechanism of adhesion; classifications of industrial adhesives; structures,
properties, process and application of slues and adhesives; effects of adhesives on the
environments; advanced technology of glues and adhesive

855-643 wrlumaAluladamiuussgsioe 3(3-0-6)

(Nanotechnology in Packaging)

TeIndeAuneu : aglunaeidaresnnenIsUNTUIMIMANgAS

Fanuilukaznsuszendldauniuussyiue Useianvesiaquily n1sudn n153As1en
anwuzautd anuduiusseninadassaiianazandd n1sUszgnddanuilunianisussy wu
TAAUTTAIUNAUNTTUNIY F15A1ugaTN unluwuges Lavaaindaases

Nano-structured materials and their application in packaging field; the classes of
nanomaterials, their fabrication, structural characterization, structure-property relationship, and
applications in packaging field, such as high barrier packaging materials, antimicrobial agents,
nano-sensors, and smart label
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855-651 n1s¥ukulAvasTanuITaimikazn1sUssdivangnisiiusnu 3(3-0-6)

(Permeability of Packaging Material and Shelf life Evaluation)

swdnvsAuney Ll

nguinsdurulivesinsuagleszimelutagussaiue dadefinadonisfunulivos
Aty f1e warleszmedunid uwuusiasmaadamanivosnisdusiuldlutanussq e
wuSaemadinmansvasnisUsaduengmaifunvindadasidlnenutu wind uidlidef e
sonBlauLazatmanilafiiiisates eldansasvaeunariineinsTuriulazeIgTAUInY

Theory of gas and vapor permeability in packaging material; factors affecting
permeability of moisture, gas and organic vapor; mathematical model of permeability of
packaging material; mathematical model of shelf life simulation of moisture sensitive foods,
oxygen sensitive foods and related chemical kinetics; analytical techniques in determining

permeability and shelf life

855-818 IMNYIUNUS 18 (0-54-0)
(Thesis)
nsAnwrAuaduazdIdemeiumnalulagussydud angldnisauanazuuziives
AQENITUNNSTIUTN
Study and research in packaging technology based under supervision of advisory

committee

855-836 NeTiNus 36 (0-108-0)
(Thesis)
nsAnwrAuadkazIdemeiiumnalulagussydud angldnisauanazuuziives
ALENTIUNIFTUTNY
Study and research in packaging technology based under supervision of advisory

committee

857-516 miﬁ'ﬂmivﬁaLﬁuwamnﬂwiuqﬂaﬁwﬂiiuLﬂ‘lomi 3(2-3-4)
(Productivity Management in Agro-Industry)
edvdedunieu : aglunaefilavesnnenITUNTUTISNANgRT
ma%’@miLﬁaLﬁmwawﬁmiuqmamm‘imﬂwm wadan1sifiunandn ﬂa‘&mﬁﬂﬁﬂﬁlm
UTgansnInni1svinanu ﬂﬁ‘ﬁwmmuqﬂmﬂﬂmmmimﬁm NTINUHUNITHARN Wag A1TYTUINT
sEemanSINFImNIIILaTManeuMIUIIMSInn St iKanERd M IUgRAN T TN YT
Management for productivity improvement in agro-industry, techniques for productivity
improvement, management strategies to increase efficiency, human resource development in
production, production planning and integration between engineering and management science

to increase productivity for agro-industry
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857-532 N1INANYAAINRNITUNEAT 3(3-0-6)

(Agro-Industry Marketing)

edydaduneu : aglunaefilavesnmenITUNSUITISANgAS™

AudRYYaIN1TAAIATUGREMNTTUIAYAT TLUUMIAUMALATAIINABUNINITNAIN
NSWUEIUNITRAIN N1SIEENRAIATINNNE LazAITINATLNLNYINNITAAA mﬁms’wﬁmmmﬁuﬁﬂﬂ
LLazwqaﬂiiuéu%Iﬂﬂ ﬂaqwémamﬁﬁusﬁ mnamwunaqwﬁ‘maé?ﬂﬁm NITUTMTYDINNNITAR 1A LAY
AUVAYUNITNTEAUAIFUAT NITUTUITNITAUATUNITNAIA N158988N NITHAIUINEN AN
PAFIMNTTUNYAT

Perspective and importance of marketing in agro-Industry; information systems and
environmental marketing; market share; select target markets and market positioning; marketing
research, consumers and consumer behavior; product strategy; designed pricing strategy;
marketing channels and distribution; marketing promotion; export; development of agro-

industry products

857-534 st uUszNauN1seRaIMnIIUNEAS 3(3-0-6)

(Agro-Industry Entrepreneurship)

TeIndsAuneu : aglunaeidaresnnenIsuNIuIMImangns

wAlAN13IANT55A MIIAIUKUEINY JUKUULAEITNITINNITTINT gULmeﬁméﬁy’aLLaz
msifiugsie ndnnsuasmsuftRmmnzanfugsia dnvazvesmailudusznounms msusediy
N9LaoN mi%’mﬁ’jqqiﬁaimi NITMIUNEIRUNULAZNTIERUNY N1TTATIBRARIN NITINLRUNITAAIN
NNFINHHUNITANTUIIY N1TTANTNTNEINTUYBE ﬂzymLLazmmLﬁmﬁLﬁwﬁuﬁ’Uﬂﬁﬁ%ﬁuﬁjﬁ%

Business management techniques; business plan, form and method of business
management; business model; principles and practices appropriate to the business;
characteristics of entrepreneurs; evaluating alternatives; establishing new business; finding
sources capital, capital spending; marketing research; marketing planning; planning operations;

human resource management; problems and risks to the business

342-511 Anadiugrudanalaes 3(3-0-6)

(Introduction to Elastomers)

TeFydeduneu : aglunaefilavesnnenITUNTUTISVANgAS

Anudiuguinemansuazinaluladvesiagdangunuuens Garalawes) nanioy
danalawesdunsizit B swedwmelsadu lassairnazauifvesdatalames lassaitumaniiuag
autAvesenesssuwd 35n1sTanlud msdaudsnistantluduasnavesnisdaulsidnednumsiany
WanennYes sanalawes weslunaafndaalaiues

An introduction to the science and technology of elastomeric materials; the
preparation of synthetic elastomers; polymerization methods; elastomer structure and
properties; chemical structure and properties of natural rubber; methods of vulcanization;
modification of vulcanization and effects of modification on physical characteristics of the

elastomers; thermoplastic elastomers



342-514 @siadidmiuens
(Chemicals for Rubbers)
edudadunieu : aglunaefilavesnnenITuNITUSIIANansY
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Vulcanizing agents; accelerators; retarders; activators; antioxidants; antiozonants;

carbon black; processing aids; other additives
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855-513  @1suauLslunszny 3(3-0-6)

(Paper Additives)

sedydeAuneu : aglunagiidavesane
NTTUATUIMTUANGAT

mmiLﬁ@dé}'uLﬁa’gﬁ’ums@mmd Uselan
LAZAINAIAYVOIAITLAULAS Anvy lATIas ez
n1sUszendldasiuunslunseaiy nalnniaaiives
a15LANLAT NsrUINNITRARLarantRTminfies
GREGHIT NIRRT IR

Introduction  of  paper  additives;
classification and importance of paper additives;
characterization, structure and application of paper
additives; chemical reactions of paper additives;
production and functional properties of each paper
additive

855-525 WOADSTINMEMTUUTIAAUS  3(3-0-6)
(Biopolymer-Based packaging)
Tedndeuney : eglunasiidavesany

NITUNTUIMINGNGAT
yiakazauUiRvINoAUaTININ N1INER

waznIsHUATIEINEAWEsTINN MIUTuUTaudRne

AuwosTanim mstusuussyiusinedesianin s

UYFulgsandavssyianinedwesdinin nsussendly

UTTAIUINOTUDTTININNTNAFBUNTHOYARIBUTTY

Augiwodiuosginn
Type and properties of biopolymer,

production and synthesizing of biopolymer,
properties improvement of biopolymer; packaging
forming from biopolymer; properties improvement
of biopolymer packaging; application of biopolymer
packaging; biodegradation testing of biopolymer
packaging
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855-526 Wauuslaalganlusiu  3(3-0-6)
(Protein-Based Edible Films)
sedydsduneu : 855-521 nisaglunay

NHVDIAULNTIUNTUIITWINGAT
i1 nfiuavansidiivedlusiu e

vosiiguuslnaldanlusiu mstusuiiduuilnaldan

TWshu audRuaznisiasizivesidauuslanlaain

Tsiu YedeiidwwadeantAvesiiduuilnaldain

TUsfu n1susuugsandfvesiiduuslnalaainlusiu

nsuszynaldiauuslaalaanlusiulunuussadom

nsfuaiazinavesenuluideiiAeadesd

NVGHE
Introduction; chemical and functional

properties of proteins; type of protein-based edible

films; formation of protein- based edible films;
properties and analysis of protein-based edible
films; factors affecting protein-based edible films;
property improvement of protein-based edible
films; application of protein-based edible films in
packaging; literature survey and presentation on

relevant modern topics

855-543  AluladussyiadiuuLeniin wag

Bumadiaun 3(3-0-6)

(Active and Intelligent Packaging

Technology)

swivdduneu : Tl

UNUINTBINITUTIUUULBATIN LAY
FUWMATLIUN MANNITVRIUTIRA MUV UL AT
JULUUTEUUUTTAUTILUULBATN nanN1TV0s
UFTPAUILUUBUVAGLIUN WUUTIRDIMNIANAAIERS
YBINTHUIUNTBLNLIAABNITOONUUUUTTYT U
wuuwaALazLUUBwadiauinIsidaanlduasnig
Usvgndldussadusiuuuneniinuasuuuduinad
W unlfwesAdeuasngmneemsiiieides
AuuTIATTLUULATINLAZLUUBUmATIIW

Role of active and intelligent packaging;
principle of active packaging, types of active
packaging; principle of intelligent packaging;
mathematical models of mass transfer for designing

active and intelligent packaging; selection and
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application of active and intelligent packaging;

research trend and regulation issues related to

active and intelligent packaging

855-544 nAluladnisiadeudmiuussasiae 3(3-0-6)
(Coating Technology in Packaging)
sedydeAuneu : aglunagiidavesane

NITUNMTUIMTUANGATY
UNUIMHaEANEAYTDINITIATBURIUTTY

A9l Uslnnve9ansinaouiy dnvusiasautmLgs

wihflvesansiadouiin mawdeniiuiaagussq s

NILUIUNIILATBURIUTIYAN qﬂﬂizﬁLLazLﬂ%aqﬁaﬁ

Tdlunisindeuds msmuauamunwlunIsnio Uiy ian

U5 M3ITuaznsimumalulagnisindouin

dmsuusTadueilusuian
Role and importance of surface coatingin

packaging; classification of coating materials;
characteristics and functional properties of coatings;
surface treatment of materials; coating process of
packages; machines and instruments of coating;
quality control of coated materials in packaging;
research and development of coating technology

for packaging in the future

855-621 Waugesaaislaainuils 3(3-0-6)
(Starch-based Biodegradable Films)
sedvdeAuneu : eaglunagiidavesany

NITUNTUIITUANGAT
umin wfluazautfvesanisy nstuguay

geavaaruliainaniiv dadeiidwmaseantivesiidu

govaarglaainanisy n1susuugsaudfvesilauges
aanglaainanisy nisussendldfdugesaaislaain
annsy nsnedeunITdasaatefaudesaaislaain
annse

Introduction; chemical and properties of
starch; formation of starch- based biodegradable
films; factor affecting starch- based biodegradable
films; properties enhancement of starch- based
biodegradable films; application of starch- based
biodegradable films; biodegradation testing
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855-641  Usngmsainisiadoudneutaansves
UFIIUeI1MT 3(3-0-6)
(Migration Phenomena in Food
Packaging)
evdsRunou : 1l
mwﬁﬁLﬁ'msﬁ'aﬂﬁumsm’gauﬁwmamiﬂuaﬂ

U359A09107913  WALANIIATIVADULALILATIZINTT

\AAouENENIAATT KATDINITIAABUINENIAATAE

HARAMIN UTTRTN9 wazuTlam wuudiaeanig

AMAAIENSTBINTEUIUNITATELNUIAAITVDIVUTTY

fudi ngraneuazdedsfuiiiisadestunisiedeudie

UIDAITVDIVTIYDINT
Theory of migration in food packaging;

analytical techniques in migration; effect of

migration in product, packaging and consumer,
mathematical model of migration in packaging
system; food law and regulation issues related to

migration in food packaging

855-642 LAlulagnsgnantaznd 3(3-0-6)
(Technology of Adhesion and Adhesives)
sedvdeAuneu : aglunagiidavesany

NTTUATUIMNTUANGAT
ngufuaznalnifsafunisBadia n1ssiuun

Usznnvesarsdnfntugnainnssy laseadng auldh

N3TUIUNTHARLAENITUTEENALTIUN LT STRRR

NaNsENUTesENsEnfnsedauandey AufnEnig

wialulaguasnuazalsingn
Theory and mechanism of adhesion;

classifications of industrial adhesives; structures,
properties, process and application of glues and
adhesives; effects of adhesives on the
environments; advanced technology of glues and

adhesive
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855-643 wilumaluladdmsuussyiuet  3(3-0-6)
(Nanotechnology in Packaging)
swdndedunen : edlugasiiidavesnuy

NTTUATUIMTUANGATY
Januiluwaznisuszenaldaruniy

U599 UsetnnvasTanuily n1swan n153esen

anwazautd anuduiussynindassasiawazanda

N3UsEYNATARUIlUNINITUTTY LY TaAUTIYIM

AUNIIBUHIY A15A1UATN UlwlgUwes Lagaain

RRDEHE
Nano-structured materials and their

application in packaging field;, the classes of

nanomaterials,  their  fabrication, structural
characterization, structure-property relationship,
and applications in packaging field, such as high
barrier packaging materials, antimicrobial agents,

nano-sensors, and smart label

855-651 N1surUlAveITAnUIIYTIILaY
nsUszfiuongnsiivinen  3(3-0-6)
(Permeability of Packaging Material and
Shelf life Evaluation)
edvderunew : il
ngufn1sdunulavasinsuarloseimelu

o @ 4

faquisyfast Jadefiduadensdusiuldvasaudn
i uazloszmedun3d wuudaewmnndaanives
n1sgurulaludanussydms wuudianinig
m’immam%maqmwizLﬁumqmilﬁu%’ﬂwwamﬁm%ﬁ
Tasoarutu nansusiilidofgeoniiaunaraall
mansiaifiieider wallanisnsiadeunaziinsien
mﬁuBhuLLazmqmiLﬁUﬁ"ﬂm

Theory of gas and vapor permeability in
packaging material; factors affecting permeability of
moisture, gas and organic vapor; mathematical
model of permeability of packaging material;
mathematical model of shelf life simulation of
moisture sensitive foods, oxygen sensitive foods

and related chemical kinetics; analytical techniques

in determining permeability and shelf life
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342-511 ewdiugiudaalomes  3(3-06)
(Introduction to Elastomers)
AnudfiugIuineraansuasneluladues

Tandanduwuuens @aralaiues) n1swssudaials

Wwesduas1g I9n1sneduslsiwdu lassadisuas

audAvesdaralames lassasrmsainazandfives

919555UYR A5n1sTamlud n1sannUsnsiaanlud

LAZHATDINITAALUSTITAednYaTLaNIZI TN 180N

Y99 danalawes weslunanadndaalnues
An introduction to the science and

technologyof  elastomeric materials; the

preparation of synthetic elastomers; polymerization
methods; elastomer structure and properties;
chemical structure and properties of natural rubber;
methods of wvulcanization; modification of
vulcanization and effects of modification on
physical  characteristics of the elastomers;

thermoplastic elastomers

342-514 @siATlamsuena 2(2-0-4)

(Chemicals for Rubbers)

a1sTanbud 1569139 a9 @13y
asLauReanTUALY ansueauflolouuuyl e as
Frenay wazasHaRuEue

Vulcanizing agents; accelerators;
retarders; activators; antioxidants; antiozonants;

carbon black; processing aids; other additives
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18(0-54-0)
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BIOPOLYMER AND POLYMER PROCESSING 2(2-0-4)
RUBBER TECHNOLOGY 3(2-3-4)
MATERIAL AND PACKAGING TECHNOLOGY LABORATORY 1(0-3-0)
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