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g3 lunangns
%IV 1UIAU (Compulsory course)

48 waene

9 wUlEnA

72 wUWAR

FANTULKNUNITITIULUY 2.1 ey 2.2 (Compulsory course for plan 2.1 and 2.2)

FWEIY ¥o3m
411504 1A3RElDIAILATIEMTRAAIMINTTH

(Industrial Analytical Instrumentation)

uumiaein (Ussee-UfUa-Anuiienuie)
3(3-0-6)




411505  UfuRAnisieTeslleiinseileaavngsy 1(0-3-1)

(Industrial Analytical Instrumentation Laboratory)

411515  adldaAndUszend 3(3-0-6)
(Applied Physical Chemistry)

411529  1ASBUVEETIRRAMNTIY 3(3-0-6)
(Industrial Organic Chemistry)

411534 aflalun3digegnannssy 3(3-0-6)
(Industrial Inorganic Chemistry)

411691  duuun 1 1(0-3-1)
(Seminar 1)

411692  duuu 2 1(0-3-1)
(Seminar 1)

ANB1TUNUS (Dissertation)

WA Fodw FIUURUINA

411694  Inglnus @msuluu 1.1) 48
(Dissertation)

411693  ANeINUS (FMSULUU 1.2) 72
(Dissertation)

411696  ANLIANUS (ESULUY 2.1) 36
(Dissertation)

411695  Aneniinus (@msunuu 2.2) a8

(Dissertation)

TnANWIAMULAUNSISEULUY 1.1, 1.2 war 2.1 deniunisaeudndonvewminendouds nadvals
fuugilunsamedoudsuluneinidiuisiiudmsumsusuiumusmeinideulilue . 22 Toedn
Azwuwdu S fu U

Students who pass the entrance exam under the plan 1.1, 1.2 and 2.1 will be recommended by the
department to take some courses that assigned for students of the plan 2.2. This recommendation is
made under the area of weakness is found and the grades will be counted as S and U basis.

wuandvnden (Free elective) tndnwmneluvdngmsfeadeniSeuiniilinaoulussdudndiadnuily
e vieusnmanfilssumsiusediiduneivilundngns uasdodldsumnuiiureuanmeivieu

All students of the program will be assigned to register for the graduate courses that offered by the
department. They are also allowed to choose courses offered elsewhere within the University, provided
that they are agreed upon by the department.

Jyudenszaulygen

WAV Foin WIUNUILAN (Us81e-UUR-Anedienuias)

411603  1ATAATIERAIUTUNTZUIUNS 3(3-0-6)
(Process Analytical Chemistry)

411604 BFosamzmeiuulumalulad 1 2(2-0-4)
(Selected Topics in Nanotechnology 1)

411605  Sesmamieniadnuulumelulad 2 2(2-0-4)
(Selected Topics in Nanotechnology 1)

411606  Fosdnlemzynaduaiignanvngsy 1 2(2-0-4)
(Selected Topics in Industrial Chemistry 1)

411607 Fesdnlemzmaduaiignanvnsy 2 2(2-0-4)
(Selected Topics in Industrial Chemistry )
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1. nguivUlnsiadl uazwadwes (Petrochemistry and Polymer)

WAV o Iuundaein (Ussene-Ufua-fAnwdienuies)

411514 2aUNAFENTLAYNITIIULATE 3(3-0-6)
(Kinetics and Catalysis)

411550  MSdLATIZinOAmeS 3(3-0-6)
(Polymers Synthesis)

411552 @uUAMIeNIeNINUDINOAINeS 3(3-0-6)
(Physical Properties of Polymers)

411554  wedlweoinauuwazianUseneau 3(3-0-6)
(Polymer Blends and Composites)

411556  MTIATIEREINTIVINDANOS 3(3-0-6)
(Surface Analysis of Polymers)

411557  nsdevanm-anuadeswaznisuusldlmivemedies 3(3-0-6)
(Degradation-Stability and Recycling of Polymer)

411558  @nsiiuuasdmsunediues 3(3-0-6)
(Additives for Polymers)

411559 mstugUnedied 3(3-0-6)
(Polymer Processing)

411562 n1sesnwuuyfnsal 3(3-0-6)
(Reactor Design)

411565  nsinaesnszuIunsUlagiail 3(3-0-6)
(Petrochemical Process Simulation)

411566  nszvauMUAsugUllnsiden 3(3-0-6)
(Petroleum Conversion Process)

411567  nssaUfisenenius 3(3-0-6)
(Homogeneous Catalysis)

411568 NSz Idsnus 3(3-0-6)

(Heterogeneous Catalysis)
411760 M1SNGU MITARALAYNITAATY 3(3-0-6)
(Distillation , Extraction and Absorption)

2. nguIvINENULArAIndaN (Energy and Environment)

WY o UIUNUILAN (Us81e-UUR-Anedienuas)

411546  NIFIANTIIVDLALSUNTIY 3(3-0-6)
(Hazardous Waste Management)

411569 welulaBiwadifoinas 3(3-0-6)
(Fuel Cell Technology)

411741 msUsziiunanszvuAunndoudmiviesignaimn sy 3(3-0-6)

(Environmental Impact Assessment for Industrial Chemistry)

3. ﬂajuaﬂl’lmﬁqmamnﬁuguq (Other related Industrial Chemistry)

FWEIY o3 IIUNUILAN (Usse1e-UUR-Anenienuias)

411513 Lﬂﬁiﬁ/\lﬂ’lsﬁzuqmaxﬂﬁﬁmﬂiau 3(3-0-6)
(Advanced Electrochemistry and Corrosion)

411581  FAdigagnaIvngsy 3(3-0-6)

(Industrial Biochemistry)



411582

411720

411721

411722

411723

411724

411725

411726

411727

nsawulugnaivnssy

(Industrial Investment)
watiansawninsalnUuaznisiigatienanual
(Spectroscopic Techniques and Identification)
NSHUATIENATBUNTINaENTUTEENALTRAAMNTTY
(Organic Synthesis and Industrial Applications)
AIHANAUTITITNMARAZNTUTLENATIEAAMN TN
(Natural Products and Industrial Applications)
AN TUARAENITIATOU

(Industrial Paint and Coating)

wialulagniniiun

(Printing Ink Technology)
ddauuaznsUszendidagnanvngsy

(Dyes and Industrial Applications)

19d1914

(Cosmeceutical)

LndLAil

(Pharmaceutical Chemistry)

WHUN15ANE (Study plan)
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I 4 aanasdnend 1
SN Fodun AUIAUYAA
411694  Ineninus 9
(Dissertation)
39U 9 WA

U9 4 ananasAne® 2
SaEY bRkl AUIUNULBTA
411694  Iednus 9

(Dissertation)
S99 wUlenn

LUU 2.1
Ui 1 mamsined 1

IWEIYT Fodw FIUURUIAA
411xxx  Avuden 3

(Free Elective)
411xxx  Avuden 3

(Free Elective)
411xxx  Avuden 3

(Free Elective)
591 9 wuUlwnA

U9 1 AanasAnef 2

WA Fodw FIUURUIAA

411505 UftRnsiedosdieiaifinsesiidagnannngsy 1(0-3-1)
(Industrial Analytical Instrumentation Laboratory)

411691  duuun 1 1(0-3-1)
(Seminar 1)

411696  Iefinus 6

(Dissertation)
s93 8 wUlwnn

i 2 anansAnendi 1
WV Fodwn FTUIURUIAA
411692  duuun 2 1(0-3-1)
(Seminar 1)
411696  NeINUS 9

(Dissertation)
s91 10 wU28nn

U7 2 aansAnen 2
SHEIYN bRkl AUIUNULBTA
411696  Inednus 9

(Dissertation)
S99 wUlenn



I 3 aanasdned 1
SN Fodun AUIAUYAA
411696  eINUS 9
(Dissertation)
39U 9 WUwAN

U9 3 AanasAne® 1
SaEY bRkl AUIUNULBTA
411696  Iednus 3

(Dissertation)
s9 3 wUlenn

WUy 2.2
Uit 1 anansinendi 1

IREQYN FoAn IUIURULAN

411504 \edesiloiniianeildegnanvngsy 3(3-0-6)
(Industrial Analytical Instrumentation)

411505 UftRnsiedosdieiaifinsesiidagnanmngsy 1(0-3-1)
(Industrial Analytical Instrumentation Laboratory)

411515 adldsiAndUszend 3(3-0-6)
(Applied Physical Chemistry)

411529  1ASBUVEETIRREAMNTIY 3(3-0-6)

(Industrial Organic Chemistry)
411534 adlelun3digegnannssy 3(3-0-6)
(Industrial Inorganic Chemistry)
3794 13 wqefia

I 1 mansAnend 2
WV Fodwn FTUIURUIAA
411 Avuden 3
(Free Elective)
411 Aruden 3
(Free Elective)
411xxx  Avuden 3
(Free Elective)
411691  &uuun 1 1(0-3-1)
(Seminar 1)

91 10 wUwAn

U7 2 anansAnendt 1
IREIY Fodw FTUIUAUIAA
411692  duuun 2 1(0-3-1)
(Seminar i)
411695  Anglnus 6

(Dissertation)
9 7 wU28nA
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(Dissertation)
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(Dissertation)
S99 wUlenn
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(Dissertation)
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(Dissertation)
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(Dissertation)
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A195U1318391 (Course description)

411504

inseslolnifilanziidegnanmnssy 3(3-0-6)
(Industrial Analytical Instrumentation)
deAunou - ludl
Prerequisite  : None

madatesdleaglmimaniiinngiinlszgndlilunseraminssy Tneiumeiansaninsalnt
wesflomaniilih medelnaduandu lasunns @ wazmedanisuenduy wellaeilsed s
AsUsTUIANANINADA LLazmiﬂizqﬂmﬂ‘fﬂuqmmmiiu

Modern techniques in analysis for their applied to industry , advanced principles for
chemical analysis and applications in advanced instrumentations, particularly in modern
techniques of spectroscopy, electrochemistry, flow injection, chromatography including the

other separation techniques, radiochemistry statistical analysis and industrial application.



411505

411513

411514

411515

Uftanmsintesileinifianeiidegaanmnssy 1(0-3-1)
(Industrial Analytical Instrumentation Laboratory)
IdsAuneu Ll
Prerequisite  : None

wiadan3asdlowniiasz Lﬁﬂéﬁumuqmammm LAEUITY LU NITIATIEVSINTIUTIN
il wazgauninsalnd lasunlnns i wadalva-duaady wmalansiAseidennuiou N3
Sipseatituiiy uasmsiesziauTRidang

Analytical instrumentation for industry and research ; elemental analysis, electrochemistry,
spectroscopy, chromatography, flow injection techniques, thermal analysis, surface

characterization, and mechanical property analysis.

Lﬂﬁlﬁ/\lﬂ’lﬁu’uzjm,l,amﬁﬁmﬂﬁ'au 3(3-0-6)
(Advanced Electrochemistry and Corrosion)
dsAuneu Ll
Prerequisite : None
woAnssumaeillnihifisessiovesdidninia-sidninsladuazunngnisailifsades Ussinnues
nsftandeu nstanseuluasavaneth wazanefiBedenisiandou nsrmuauuaznislostunis
Aanseu mskdmadanmaaiiliihdnwinisianseulssinngng 9
Electrochemical behaviors of electrode-electrolytes interface and related phenomena,
types of corrosion, aqueous corrosion and corrosion in corrosive atmospheres, corrosion control

and corrosion protection, electrochemical techniques for various types of corrosion.

JAUNAANANSLATNITHSIUYATEN 3(3-0-6)
(Kinetics and Catalysis)
Jdefuneuy o il
Prerequisite  : None

VUi saunamansvesufizsenall  dasnsinufizen aauwaﬂwam%maquﬁﬁ%mLﬂﬁ%miaa
saunamansveiiseailnesiu Mugiureinnsswiiser saunamansvominiaufasenaiald
fussUffseauuuienitusuaiiswus  lunaraunaeansvesnszuaunnssiisovuiuii way
nszuIUNsSeUAsenlugna gy

Theories of chemical reaction kinetics, reaction rate, kinetics of elementary steps, kinetics of
overall reaction, fundamentals of catalysis, kinetics of homogeneous and heterogeneous catalytic

reaction, kinetic models of surface catalytic reactions and industrial catalytic processes.

willgaanduszyna 3(3-0-6)
(Applied Physical Chemistry)
dsdunen ¢ il
Prerequisite  : None

wAauazngeingg  mameslulowdind il sfuuneed  wedidemBiniaiudsugy
wisulagnszvunsiniediBauas Snvazdumnzresjifonaiiduas  nsdouaninuazng
fubsozmondignnsedu  Inermansvosiuindosiuuazszuunoaneed  wagnisUszgndlily
PAANNTTU

Concepts and laws of thermodynamics, electrochemistry involving batteries, fuel cells and
photoelectrochemical energy conversion, characteristic of photochemical reactions, decay and

deactivation of excited atoms, introduction to colloids and surface science and industrial application.



411529

411534

411546

WIBUNIGIBRRAmMNTIY 3(3-0-6)
(Industrial Organic Chemistry)
wdsduneuy - lidl
Prerequisite  : None

UsznvesUfizonaiiuaznalnufiten arssfsduninfanuieshuaznszuin nInsivaey naves
lelalny awne3londl navesdvinazareiefAter nszuruniasslfiter nandasinaruaudie
daunaAaniuarguvnamans UAserussiandunouiien uaznateduneu iedszyndly
PAAINNITU NITUIUNITNN Qmammiuﬁagﬁlummaﬂ%

Types of chemical reactions and mechanisms, reactive intermediates and detection
processes, isotope effects, stereochemistry, solvent effects, catalysis, thermodynamic versus
kinetic controlled products, single step and multistep reactions for industrial application,

current interest in industrial processes.

wilofun3ddegaavngsy 3(3-0-6)
(Industrial Inorganic Chemistry)
vsAuneu - Lidl
Prerequisite  : None

wilvedanensudtusarnisussgnaldlulssnuanamnssy nalnnisiia U§fse1vesansuseneus
Junid wazarsusznaveoounluwiadn losoulanzlazaisusznauveslanyluszuudanin faLss
Ufiseuuueniiusuagiisusvesansuseneunsuatu indletiuvsdyalus

Transition metal chemistry and industrial applications, reaction mechanisms of inorganic and
organometallic systems, metal ions and compounds in biological systemshomogeneous and

transition-metal catalysis, essential features of modern inorganic chemistry.

NIAN1SVOLETUNTIE 3(3-0-6)
(Hazardous Waste Management)
Adedunow Ll
Prerequisite  : None

nMsdansresdedunnesusfuauay  MsuenUsanvesdesuany  vedeuandR  Yermunves
wiaaiilinvaudedunsiy n1swSensuanunsalaniau nsuudwesdsdunmeeanuenuing N1suiUn
B9l N3N N1TENAY wazn1sUnURmemAtaNILATl LasnaWand

Cradle-to-grave management of hazardous waste, identification of hazardous waste, the
characteristic test, Hazardous waste generator requirement, emergency preparation, hazardous
waste transportation, treatment, storage and disposal facility requirement, Incineration , land
disposal, chemical and physical treatment of hazardous waste.



411550

411552

411554

MsdauATIzANeALLDS 3(3-0-6)
(Polymers Synthesis)
deduneu o lud
Prerequisite  : None

lAssadnsveanadiwes nisdnwunnadwesiaoufisenediualswdu nalaniuad way
JauNAMERIYeINTEUIUNTT NAT e STid @ I wedwelsdunuuty wedslai
Funuvaeld wodiuslsiwtunuuillaaauwmu wedwels-wiuwuudesin wedwelswtuluulaoash
wuwazlanedwelsiwdu annzvssmedwelsiedunuudan aisazarsnviuassuazdtadu waia
Twle Tunsdaaszinedmes 1wy wedluslswduluuipiiannuas wodwelswduwvuadlniy way
wuunanaun 1udu

Polymer structure, classification of polymer reactions, chemical mechanisms and kinetics of
various types of polymer synthesis including step-growth polymerization, chain-growth
polymerization,  ring-openning  polymerization, ionic  polymerization,  co-ordination
polymerization and copolymerization, polymerization conditions of bulk, solution, suspension
and emulsion polymerization. Novel polymerization methods such as photochemical
polymerization, electrochemical polymerization and plasma polymerization ect.

AuURnIINEA YR INEANS 3(3-0-6)

(Physical Properties of Polymers)

Adedunow Ll

Prerequisite  : None
‘13mﬁﬂiw,aqaLaf?i'aLLasﬂﬁﬂismaﬁmﬁﬂIMLaqamaﬂwaéLaJa%LLaﬁ%mﬁmiwﬁ auUAialadanadinues

wodwos woslulouiindvesasazaonedwosuasnedeinan aunaila nsHeunasuazn1sUAsy

anurvsmediues naiuAsunlasaniugadonta anuavguadoes indiiufnveswodies
Average molecular weights and molecular weight distributions of polymers, and methods of

determination, polymer viscoelasticity, thermodynamics of polymer solutions and blends, phase

equilibria, relaxation and transitions in polymers, glass transition, rubber elasticity, surface chemistry

of polymers.

wodlanaNLar TanUsEnoy 3(3-0-6)
(Polymer Blends and Composites)
desduneu o lud
Prerequisite  : None

Fuguiven  WeRnITTInNLTRUMASINNATINRIDS NANUAY TARNAN  N1INANAIEIEN1INNG
MUATLATLUUESAEA1Y  IANDALIBSLUVUADNLALWUUNTING Iassasessnediuesiuvasalyd
wodwesiaSuuswnadulowaroynin  MsvhweauURvemediueTNaNway TanNEy

Morphological, thermal and mechanical behaviours of polymer blends and composites;
mechanical blends and solution blends; block and graft copolymers. Interpenetrating polymer
networks (IPNs), Fiber reinforced and particulate filled polymer composites. Prediction of properties of
polymer blends and composites.



411556

411557

411558

411559

ASAATILITIRINLNVDINDRLUDS 3(3-0-6)

(Surface Analysis of Polymers)

Jdeduney Ll
Prerequisite  : None

MFRTEARURMTvemeawesFomadndnasslilndidnasou awnlns-alnd  ATRFTR
waz didnmseululasalny (SEM  wag TEM) avnoudinvesa lulasalny wannumaislooay

wiganInswys waensinyudula

Characterization of polymer surfaces using x-ray photoelectron spectroscopy technique,
ATR-FTIR, and electron microscopy (SEM and TEM), atomic force microscopy(AFM), secondary
ion mass spectrometry, and contact angle measurement.

msdenanm-amnatiosuaznisuUsldlmivemediues 3(3-0-6)
(Degradation-Stability and Recycling of Polymer)
dsAuneu Ll
Prerequisite  : None

wanaRnuaskansEUsedwnden nalnmsdevannvemedwes nsdenanmilesnuas 98
Amusou  UARSEI00NBATY  WIINALAZNISAANEMIINNTININ  NITHULENUIZANTVBIVESNAERN
ANuLEREsTRINEAeS uaznalulagnsuusldlndvomediues

Polymers and environmental impact, mechanism of degradation of polymers. Degradation of
polymers by light, radiation, heat, oxidation, mechanical and biodegradation ; polymer wastes and
classifications, plastic wastes stabilization of polymers and stabilizers. Recycling technology of
polymer.

ASLANLASE IS UNBAILBS 3(3-0-6)
(Additives for Polymers)
JdsAuneuy -l
Prerequisite  : None

ylinvasanainusis wagnalnvesasfuudsietaawedies nmaduanmilesaindsdsansililewan
LLa%ﬂ’NNLﬁﬁEﬁ ﬂ’J’]ﬂJLﬁaEJiGiE]ﬂ’]iE]@ﬂ%‘Lﬂﬁ ﬁﬁiﬁﬁ’l\‘iﬂﬁaﬂl‘v\] miamﬂ"’fu"l,w ATLFULALATENTIESULTS NS
vaedy asdliiialn asdfiuanuadesnadinn warnsinseiasiAnu

Types of additives and their mechanism, UV degradation and stabilization, oxidative
stabilization, flame retardant and smoke suppression, filler and reinforcements, lubricants,
antistatic agent, biostabilizers, and analysis of additives.

ﬂﬂiﬁugﬂwaéLmaﬁ 3(3-0-6)
(Polymer Processing)
deAunou - ldl
Prerequisite  : None

wENNIMsEAdIUULAEN159RTA NTsAENsEaLUY nsnadivestunuda anudulns
WA m%waaué’ﬂ%mLﬂﬁmmaulﬁmLLazfj FUNTINATVIANALAZNITOONLUUANT N1TOAIATE
W Msd i duuUEaENII8R3ATIN aUURNIINIENINUBINEANDSVMLYININITNER  NITATUANANAIN
msundeym

Principle of injection and extrusion molding. The injection process, shrinkage of injected parts,
cavity pressure. Single and twin screw extruders, screw geometry and design. Blown film extrusion,
blow molding and co-extrusion. Physical properties of polymer in process. Quality control.
Problem solving.



411562

411565

411566

411567

nseankuuUnsal 3(3-0-6)
(Reactor Design)
Jdsduneu o il
Prerequisite  : None

UA3e1algadmnssy denuuazussinnueaufnsainall mmiﬁugmlﬁmﬁumiaaﬂwaﬁﬂizﬁ
nsnanamkarndrnlueiosnal mssenuuuufnsaiuuulelumesiauazusulolumesia
anngawh misenuuuufnsaiuvuuey  lelemedifafiannzlinsh nssefAtewasufnsal
dmiunsisalf)isen

Chemical reaction engineering, definition and classification of reactors, mass and energy
balances for chemical reactors, steady state isothermal and non-isothermal reactor design,

unsteady state non-isothermal reactor design, catalysis and catalytic reactors.

N1591809n32UIUNTUlRSLAL 3(3-0-6)
(Petrochemical Process Simulation)
deAunou - ldl
Prerequisite  : None
nsldanuimanszuiunstlaseillunmsedinaans  uasneeuiumes  diaesannen1suanly
SYAURAEVNTIY WieRnwmavesnsiUasuulasaning Gi'mG]ﬁﬁNaﬁia‘lﬁuWMLLazQMﬂﬂwmadwﬁmﬁm% oy
ﬁﬂﬂémwwamazﬁmmzau Tunsuan wezfuuumalunsiaLInSoNLUUNSYUILNSKERTIATY
Use the knowledge in the field of petrochemical industry, mathematics and computer have
been employed to simulate an optimum condition of manufacturing which leads to improve the
quantity and quality of product. Moreover, this can be used for developing and designing the

manufacturing process.

nszuIuMsIABUFUTTnsiEen 3(3-0-6)
(Petroleum Conversion Process)
deAunou - ludl
Prerequisite  : None

iRy esdUsznevreninuiv nIvUILMINAULaEMBIlUTavS Mt uunUsznmiiuiy
aulFimmenmssidufvuavdmndudliaden nssuiumsUisugutinade wu avaglafniviosulia
Tolmweslsdu nszuau mauasnie nsvuunsldlasvineusuasnssuumsranituvaedy

Crude oils, crude oils composition, crude oils distillation and refining process, classification of crude
ails, physical properties of crude oils and petroleum fractions, petroleum conversion process i.e. catalytic

reforming, isomerisation, cracking process, hydro treating process and lubricating oil production.

nsssUizeeniug 3(3-0-6)
(Homogeneous Catalysis)
dedunou - lud
Prerequisite  : None
inifivesansusenevessnlummaniudaesiissuiitewuueniuslasiiufivaunamans uay
nalnnisiinufisenvedlangesmeunardluluiana wu Ujiseinswuufiiseinisiidnesn Ujisen
lalasiudy  C-C wesidu Ujisuwedwelsiwduwasnisussendlugnaimnssy
This course focuses on the organometallic chemistry on the subject of homogeneous
catalysis. Chemical kinetics and mechanism of the reaction catalyzed by metal complexes,
particularly, the metal center in reactions, are emphasized. The reactions: oxidative addition,
reductive elimination, C=X hydrogenation, C-C formation, polymerization, etc. and their

applications to industries.



411568

411569

411581

411582

N3L5eURATEIITNUS 3(3-0-6)
(Heterogeneous Catalysis)
deAunou - ludl
Prerequisite  : None

mwiﬁuug’mlﬁmﬁ’umiLﬁ'qUﬁﬁ%m ﬁyuﬁaé]”gLiqﬂﬁﬁ%’]LLazﬂismumiLiﬁﬂﬁﬁ?muuﬁuﬁa
Usngnisainisgedu lelawmesuveinisgadu %auwamam%maammm%’uLLaznﬂiLidﬂﬁﬁ%wuﬁuﬂa
Auseufiizen naenaunalnnsinUiisen  mswssukasfnwaudfvesiassufiseianudedhnag
nmsideniin UfATenvesiase msdeuanmuediisufiten uaznsUszgndlinisssufitendis
Wuslugpavnssy

Fundamentals of catalysis, catalyst surfaces and surface catalyzed reactions, adsorption
phenomena and adsorption isotherm, kinetics of adsorption and surface reaction included
catalytic mechanism, catalyst preparation and characterization,catalytic activity and

selectivity,catalyst deactivation and the application of heterogeneous catalyst in industry.

weluladiwadidoinas 3(3-0-6)
(Fuel Cell Technology)
dsduneu Ll
Prerequisite  : None

anuiiugusasnguififdestumsaddomas Usnamvensadiomds  duusenouvestad
o UsrAvEnmmaagadidenas @mauﬂammwa&%@mﬁa NSPONUUUTTUUASToINAILATNS
Uszgnaldau

Fundamentals and theories of fuel cell, thermodynamics and electrochemical kinetics,
types of fuel cell, fuel cell components, fuel cell performance, characteristics of fuel cell, fuel

cell system designs and their applications.

FUATIRAFMNTTU 3(3-0-6)
(Industrial Biochemistry)
deAunou - ludl
Prerequisite  : None

HARAUIATNGTTUMALBEINMIFRATIRIMNIAT nszuIunsTuaiilugaavnssy feufinsal
Fanw wialuladTinmaeueuled (Msuen Aswén waznisesseuled)  nswawilusuiAnves
geavnssumalulagdinmlulsemalny

Chemicals from natural sources and biochemical synthesis, biochemical processes in
Industries, bioreactors, enzyme biotechnology (isolation , production and immobilization of

enzymes), future developments of biotechnology industries in Thailand.

nsamulugaamnssy 3(3-0-6)
(Industrial Investment)
wdedunew o il
Prerequisite  : None

funu AvesiuAmNnaT NMIauYeIUT¥n MsUssdiunuiuas nsdndulanisamu Ay
\Fos waznisndugnisdndulalunisamu msAnwinnudulldlumseramnssy n1s3insesing
aevu

Domain of finance, time value of money, valuation of a firm, investment decision, risk and

return financing decision; feasibility studies industrial; project investment analysis.



411603

411604

411605

411606

411607

411691

LI ATIEAE IS UNTEUIUNIS 3(3-0-6)
(Process Analytical Chemistry)
wdsduneow o lfl
Prerequisite  : None

nsldiiauagssuuindyaramaailumsinszimanil lnensldsiudunisinnuuazaiun
NTFLUIUNIINIANAT Tz LaznITUNNE

Chemical sensors and systems approach to chemical analysis as an integral part of

monitoring and controlling chemical, biological and medical processes.

Sosfnarmzmesuulumelulad 1 2(2-0-4)
(Selected Topics in Nanotechnology 1)
Jdsduney il
Prerequisite  : None
asAnwluavsemtanngluulunalulad 1

Studies in interesting special topics in Nanotechnology |

Sesdmargmadnuuilumnalulad 2 2(2-0-4)
(Selected Topics in Nanotechnology 1)
rdeAunou - ludl
Prerequisite  : None
msanwluausemvaanzluulumalulag 2
Studies in interesting special topics in Nanotechnology |I

Bosdnamemwnuaiignanvngs 1 2(2-0-4)
(Selected Topics in Industrial Chemistry 1)
deduneu o lud
Prerequisite  : None
nsAnwluavviseivelanignianionamnssy 1
Studies in interesting special topics in Industrial Chemistry |

Bosdnamemasnuaiigaavngsu 2 2(2-0-4)
(Selected Topics in Industrial Chemistry 1)
deduneu o lud
Prerequisite  : None
nsfnwituanvserdelanenuaAlgnamngsy 2
Studies in interesting special topics in Industrial Chemistry |l

duuun 1 1(0-3-1)
(Seminar 1)

JdeAunou - ludl

Prerequisite : None

\unsinaueidomanivaznisuszgndldiiiala vensdunulmiannasas wisan
UnANISITINISIe anusseelutuSeu msﬂ,ﬁmimuquLLaz%LLumaammiéﬁ%’uﬁmja‘u

Introduction of interested topics in chemistry and its applications or current discoveries
from journals or other sources will be brought to the class. Presentation will be carried out
under the supervision of the staff for the course.



411692

411693

411694

411695

duun 2 1(0-3-1)

(Seminar II)
Jderuney  ; Ld
Prerequisite  : None

wwanadeiuin 411691 uidemditn@nwtiiausazsedligtu 411691
Similar guideline as stated in the course 411691, but of different topics.

ANINUS (@mSuLuU 1.2) 72
(Dissertation)

Wndeduteu  : TpgAiuYeUTeINAIY

Prerequisite  :  Department Permission

IneninustidwsudnAnviuy 12 GumideieglummadavesemslumedvluisazanAvied
gramnsnvieluiidesnsvesgramnssuuazUseme Tdeddeidenliasdosldunuiiureuain
MeIuaUdIINeNde

Current research interests which are being carried out by the staff of the department in
particular area or other fields required by industry or the nation. The chosen topic has to be
approved by the department and the graduate college.

TINUS (@Fusunuu 1.1) a8
(Dissertation)

Wdeduteu  : TpgAdiureUTeINAIN

Prerequisite  :  Department Permission

st miuinAnyuoy 11 GumAdeiiedlummuadavesomsslumeinluisazanAviad
gnavnTauazvi ailuiidesmsvesramnsnmasUseme hdeidefidenliazdedldfummniiureuan
PR IRE TN INeAY

Current research interests which are being carried out by the staff of the department in
particular area or other fields required by industry or the nation. The chosen topic has to be
approved by the department and the graduate college.

ANgINUS (FmSunuu 2.2) a8
(Dissertation)

ptadunou - desinAvdiduimun vislasmnufiureuvesnein

Prerequisite  : All the core courses or Department Permission

IngndnusidmivinAnw wou 22 Wumiddeilegluarmavlaveserassluneiuiluusey
auiviailgnavnssunazyioiduiifiosnsvesgravnssunagsema deideNidenl Tasdedldiu
AMULIUTUIINNAI T ILAE Ui Inendy

Current research interests which are being carried out by the staff of the department in
particular area or other fields required by industry or the nation. The chosen topic has to be

approved by the department and the graduate college.



411696

411720

411721

411722

Ineinus @Emsuwuu 2.1)

(SN}

(Dissertation)
Fdaduney  : dewindvdeRunianin vselagANUTiLYaUYBIN1ATY
Prerequisite  : All the core courses or Department Permission

InerdnusidmiuinAnvinoy 21 Wunuidefiegluauaulavesorasslunmainluusioy
aviviafignamnssmiailuiifenisvesgramnssunazsena deideidonlfazsedldiuany
WILYRUINAAIY LA VAR INENaE

Current research interests which are being carried out by the staff of the department in
particular area or other fields required by industry or the nation. The chosen topic has to be

approved by the department and the graduate college.

wadananlnsalntduaznisiigatiendnunl 3(3-0-6)
(Spectroscopic Techniques and Identification)
wdeduneuy o lidl
Prerequisite  : None

vannsnsanngalnd lnslawmizmaiafifsadostuamnmiinsgy deasidu anlnsalnd
maudansililowan dunsuse daedesuunuinslouuud wiaanivsalnd uaznisuszend
sutaishlulimgnslasaiomnand ilensmmaaouiarauauAnnNEEn ST

Principles of spectroscopic techniques, especially those used for qualitative techniques which
will include ultraviolet, infrared, nuclear magnetic resonance, mass spectroscopy and their
applications, as well as general approach to structural determination and product quality control..

N3dATIERaNsBUNTILaZNTUTLENATIQRAIMNTTY 3(3-0-6)
(Organic Synthesis and Industrial Applications)
Judefuneu 411529 1AdBUNIEITenamNTIY
Prerequisite  : 411529 Industrial Organic Chemistry
vdnnndmguiiiionagnslunisdungiansdunid nsarsiuseaifueu-aiuou msaia
WuszA1TUBu-Eawmelseznau N1sUssenAlddunsdduasisnivansluanatudon  weallakasnis
PONLUUNTHUATIE VAN TBUNSETRAAIMNTTY Namﬁmﬁﬁﬁug’mmﬂmiﬁdmswﬂuqmammimmsmi
TdUsglonilugaamvnssy lawnanannssuen niliaeiinuns wildasidmsuaiisou v1av
Theoretical approaches to the strategy of organic synthesis, carbon-carbon bond formation,
carbon-heteroatom bond formation, applications of organic syntheses for complex molecules,
techniques and designs of industrial organic syntheses, basic products of industrial syntheses and their
industrial uses, e.g. drug industry, agricultural chemicals, chemicals for household products, etc.

AIHANN NI ITUMARAZNTUTEENALDQRAIN T TY 3(3-0-6)
(Natural Products and Industrial Applications)
dsAuneu Ll
Prerequisite  : None

MIFUNENSHANSTSITUIR autEvnaaiiuaznienm nsdaasieians nansu sssuvATa
Tnssasadudou ansuszneviithauladufivy lnsamzansidausiiedludadinm uazarsiannels
lazjﬂ8ﬂﬁﬁﬂsﬂmﬁuqmmmﬁwm6] WU 81 1Yd119 NTNYAT M8 mAdanTana-n1sien way
nsUszenaly anskandueisssuyAlugnamnssy

Classification of natural products, physico-chemical properties, synthesis of complex natural
products, compounds of special interest, especially those with biological activity and
heterocyclic compounds of industrial uses, e.g. drugs, cosmeceuticals, agricultures, etc.
extraction and separation techniques, and their industrial applications.



411723

411724

411725

411726

PUEMNIINALAENITARDY 3(3-0-6)
(Industrial Paint and Coating)
deduneu o lud
Prerequisite  : None

yipvaensiadeu  @lunuazdude  nsndndlugramvnisy  wamdeuviameslunanain W
wdouriiamedlugnie  Uedeiifinasoautivesduaznandoumaliladmedanandou  meilamsldng
PADU @UNIAINATALANTHAILI I UDUIARYDIALAZHIAR DU

Type of coating, wet paints and dry paints, Industrial production of paints, Thermoplastic
powder coatings, Thermosetting powder coatings, Parameters mfluencing paint and powder
coating properties, technology of production of powder coatings, powder coating application

techniques, Market situation and future developments of paints and powder coatings.

wialulag ninAuw 3(3-0-6)
(Printing Ink Technology)
sAuneu Ll
Prerequisite  : None

wiAlulagmandemiiniuilugaamnssunsiam wagniiniuiuuuiiusyyiiade wu vilnfuissuy
ASANALUUNUNEN WazRaAUIZUUNMIRINALUUIaWDS TIuDs0AUsEnoUTesdnfiud wed ansdaniy
FYINarany LazanIAULAIYEnme

This course concentrates on the printing ink and electrostatic ink manufactures applying in the
printing industry, for example, ink in the inkjet printing system, toners for laser printing method.

Furthermore, ink compositions; resins, pigments, binders, solvents and additives.

dfouuarn1sUssendliaenavnssy 3(3-0-6)
(Dyes and Industrial Applications)
IdsAuneu Ll
Prerequisite  : None
waluladnisudnddon nalnnisndveuduls esrUsznavvesddon nsduns1eiddon wavd
doulusssuwd nsUssendldddeslugnavinssusne Wi anamnIsuems gaavnssun1skanduly
This course involves dyestuffs production, fiber staining, dye compositions, dye synthesis,
natural dyes, and their industrial applications, e.g. food industry, fiber manufacturing.

PRGRLEN 3(3-0-6)
(Cosmeceutical)

deAunou ;- ludl

Prerequisite  : None

v
o

‘Viélﬂﬂ?i‘l’lNLﬂﬁ‘U@ﬂLﬂ%@ﬂﬁ?@’N SAINITNTUATEATUAGTLaETINITUNNG Usenaumie
drunaNvemAnSusive i osd1ens mflsidudunidluluanaveandesdrons audinienmidaadi
duiusfuniseongrsveaniesdiens Wy autinsa-ua auna navedlassaiiuedl uavaweslownd  1ad
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&1919 wagTmsawnnsalntflilumsienesiidenanmusanvdionsiietng

Chemical concepts of cosmetics as well as methods of pharmaceutical and biomedical
analysis are introduced, these include : composition of product ingredients of cosmetics,
organic functional groups found in molecules of cosmetics, physicochemical properties related
to cosmetic action such as acid-base properties, equilibrium, effect of chemical structure and
stereochemistry, chemistry of inorganic cosmetics, fillers and active ingredients in cosmetics,
methods for characterization of cosmeceutical agents, and Spectral techniques used in
qualitative analysis of cosmeticeutical samples.



411727

411741

411760

LndLadl 3(3-0-6)
(Pharmaceutical Chemistry)
deduneu o lud
Prerequisite  : None

winnsmaeiingiaur srainPiensidunduuasiinsumd  Ussneudae  n1siann
nsEvINNIHaAuNUeT vyilsidudunidluluanasn Sunsitordertmung audAnienwmBaadi
Fuusfuniseongivessn 1wy autinia-ua auna uazaimeslewnd iaflvosenediunid naves
Tassaaniisomsinangyluanas ndnnismadszanvied] mslinsigiddasuinnsfvesansiiiu
87 @NFINNITINATGY WaZFI9E1991NARTN Frsvsueniendnvalvesansiiiueuazaisannnisin
wangy wagdmsaninsalnUildlunsiieseidaUiinauesansiiegnminaddn

Basic concepts in medicinal chemistry as well as methods of pharmaceutical and biomedical
analysis are introduced, these include: drug discovery and development process, organic functional
groups found in drug molecules, drug-target interactions, physicochemical properties related to drug
action such as acid-base properties, equilibrium, and stereochemistry, chemistry of inorganic drugs,
Effect of chemical structure on the metabolism of drug molecules, Fundamentals of
neurochemistry, chromatographic analysis of pharmaceutical agents, metabolites, and clinical
samples, methods for identification of pharmaceutical agents and metabolites, and spectral
techniques used in quantitative analysis of clinical samples.

miﬂimﬁuwaﬂiwuﬁlﬁLL’mﬁauﬁm%‘uLﬂﬁqma’luﬂﬁim 3(3-0-6)
(Environmental Impact Assessment for Industrial Chemistry)
dedunow - lud
Prerequisite  : None

wnAnvesnsUssunansgnuiedunndesluaiionaimnssy  anuidenlesgnaivnssuuay
Ingrmanidunndon  mslvavesinquasndsnvlugaamnssy  wazssvuined  sufouidng
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Concept of environmental impact assessment in the industrial chemistry, Linking industrial
and environmental science, material and energy flows in industrial and ecological system,
environmental impact assessment methodologies, measurement of natural/physical
environmental impacts in industrial chemistry, case studies of environmental impact

assessment in industrial chemistry.

n3ndu nsafnLaEN1IYATL 3(3-0-6)
(Distillation , Extraction and Absorption)
wdsduneuy o Lidl
Prerequisite  : None

Msndu msane uay 3R Huismsiddaddduenvoarauasinanauiedereenainiu
nszvIumsnanadunbeujifnsmanvesnszuiunisudaasindduauuin ’Lwé’mjmﬁ%uamﬂﬁ
wWininezlideyaaunasninasla siwfunsnauiaans ieeenuuuszuulssnuy wagn1siese
UszAnsnmlssanu

Distillation , extraction and absorption provide three vitally important methods for separating
the components of miscible liquid and gas mixtures, such separations are central to many
chemical processes. The course will show how the use of phase equilibrium data combined with
material balances allow calculations to be made to design a new plant or analyse the

performance of existing equipment.



