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qwsmam%ﬁ 1 MIRAUIMSWEININYEEY (Human Resource Development : HRD)

gnsANanseae: 1.1 N1sKAnUndIn

Wsrasd: HRD1 Uadindlaussauzseavainagnisilunaidetan

HRD2 svuunsissunsaeuiidnvazduguuuunsSeuslniivanvansuas Sangu

WUINNNIANTUNTVDIYNSAERS:

HRD1-1 daviunundntadin nMsUsundngns msdnnisifeunisasu uasfanssunaduvdngmsiitess
asetndinanssnuzanagniadunadieslan(Global Citizen) fiawysel Snitafundngmsi
annndasiugiimanivasiiud

HRD2-2 4nn13Anw1sauAun1sUfoaluaniunisaiads (Work Integrated Learning : WIL) & lsf
maenvudndunumesilnddalunisssdamsanuludnvasiifausslovismiu

gNSANEASH 2 n153Te/uTAnssuiiaiayariniasegiauasWmuIUszma (Research and

Innovation Development : RID)
Whseasd: RIDT Wnauise uinnssu waz Uinsivins gnislivsslond Bamndvduaziiionns
WU Useine
LUINNSATUNTVRIE VAR S:
RID1-1 Y541n15vdngns :udde wazudnnsivanis fufunisysannisszning mang (Discipline
Based) wayUswiAu (Issues Based)
RID1-2 HENAUNTTINTEUURRUITAANNAIN150V0TNITY 1AT91837y Taetdunisimulumiu

WNWHT 81915 kaznAluladdinn

13. AUFUNUS (a13) ﬁwé’nqmﬁ'uﬁLﬂﬂamﬂuﬂmx/mﬂ%mﬁmmamﬁ’u
13.1 nzju%m/ma%ﬂuwé’ngmiﬁ’ﬁlffJﬂaauiﬂﬂﬂm::/mﬂam/wé’ngmi%‘u
M snedvdsiuden dalaaeulasdadaninetds s1wiu 1 51639 loua
950-500 sztUsuI5798 (Research Methodology) 3(3-0-6) AL
M suneividen dadageulnunaivindnmansiazineinsneufiomes
U 1 518739 lauA
747-501 @REnSUMUINY (Statistics for Research)  3(2-2-3) #uqens
13.2 ngudvy/medvlundngnsnidaseulinnaivy/mingnsdudewniBeu
M wndvndendeaeuliun wdngasfnumansumdadio
A1UTIVMANFNTUATNTADY U 2 18797 Laln
721-532 Ingmaninediuss (Polymer Science) 3(3-0-6) e

721-517 wialulagnaadl (Chemical Technology)  3(3-0-6) #iaefi
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nduanlilmivieritenandundsnu Yo vieusslowiiudy 2) weluladnstdavendouazveade
dunsreiiieananundunafivieunisdesgsssnmanuimsiaiu Sweuavesnsiteuiuveads
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LY A a
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IS a A
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WAl 3 sTUUN1TIANTSANYY N1sANliunis wazlaseasisveasmdngas

1. STUUNIFIANTTANEN
1.1 S3UU
M szuuninia lae 1 UmsAnwn wiseenidu 2 mansdnwun@ wasiissevinannmsAnulal
Hoani 15 dUavi wazdaruuasig q lduluamudedesiuumine deamwaiuasunsinge
nsAnuduTafiadne we. 2563
1.2 MsIan1sAn¥INIAgeTaU
M Lifinnaggiou
1.3 NSHIBULABNUUIEARTUIZUUNINIA
M Whdulumudedifuuminerdasanuesuniingemsanvsudafiadnm w.e. 2563
14 Msian1sSBunsaeuioauasda Hi-Fi
M HunisdanisSeunisaeuiiieaussse lnsenisnisgaudnuiiitognaivnssu (Higher
Education for Industry: Hi-Fi) vesdiinanuaniuluienisgauding Ineienans Ieuasuinnssy
W9YIF (@97%9.) waglusunsuaduayunisimuimalulaguazuinngsy (Innovation and
Technology Assistance Programe: ITAP) ImLﬂuimqmiﬂ’mumﬂmﬂiﬁmmﬂuiagtﬁa
gaamnssdmiunsiansine wazludunisunsdrraniudeanisvesaaiuUszneuns
Tunun1ine de Wessnwuunisudntudnseduusyginsiudvaniulsenounis laed
“mq“dismﬁLﬁaﬁwumﬁmﬂiﬁﬁ%ﬁ;ﬁuﬁﬂmﬂumﬂqmmvmisﬂﬁﬁﬁﬂmmm@ﬁuqﬁu a31901"
musildlulszondlilunsujiinuaiedsaonadesiunusiomnisvesuisnvidegnamnss 49
wdfuaAdefioInering u megamnssufisalasinig
1.5 msdamsiSeunsaeuiiiunuuluga
M Hunissanmsdeumsaeusuududuluseinladvmiauaungdnii uddasudeu
eIEalUANN1TIANTSSEuNTaRUlEANENITINNTUTINIVENERT nusaslugausenaude
seinfifidemduiusiunnBoslostuiliiAneuanysalluifnadndmatoureusiasiuga

Juwumsbidiseudensouiielitinadninsieunaranudeimgameziululugatiuy 1

2. MIAUN1INangnS
2.1 Ju-tIantunisandunisiseunisaau

M $u - nanswnisund
UnsAnwn 2563 AANSANYIT 1 ROUNINYIAN — LABUNGATNIEY

AANSANYIN 2 1HBUSUIAL — NDWYIE
Unsfnen 2564 AMANSANEIN 1 LReuliguiey — aunalay

AANISANEIN 2 LROUNGATNIEY — RoUuIAY
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Ynsfnwn 2565 - 2567 A1ANSANEIT 1 LReuliguiey - inousaiaul
=2 - a 44 I
MANMIANYIN 2 LHoURAIAN — HOUNNNINUS

|Zl UDNTU — LIAITIVNTT AUAINLNLNZE

2.2 ananURvaAne

AunaNNRsgIu Ao WugdusanisfinuUSygninioiiaurinlag

Y

221 uNunuuunl

a [y

2 Yo & = & a a v a a ~
2.2.1.1 Wuna@isansANwIvUUSYeYInT Mangdnsinenagnsuaein @1u139 AL

v Y

&

(voifiounin) Tneflnzuuuiadeavalisng1 3.00 e
2212 Lﬁu@:ﬁ’]L%f\]ﬂ’liﬁﬂw’l%uﬂ%igiyﬂm% VaNgRsInemansindia a1vivuail
(vioanvinfiieaton) Tnefazuuuadsazauming 3.00 uawdl
Uszaunsallunsilassniide/msidefifedosiuieiiuazsinaig
LY UAINANZNITUNTUTNINANGAT
2.2.1.3 auautAenwilenndes 2.2.1.1 uag 2.2.1.2 lveglunaeiiiavesnuy
NITUATUIMNTUANGAT
2.2.2 UNU N WUY A 2
2.2.2.1 Jugdisamsfnwilundnansinermansdaudia ennssumansingn vie
auTiniiAgades
2.2.2.2 auaudiuenmileainde 2.2.2.1 Weglugaefilavesnmenssunisuims
NANENS
2.2.3 Wy N wuu n 1 (Hi-FD)

AuauURvasuAnu i duluauves wiun wuu n 1 uardadnsdiieudosds
wuuasuNsEudunusmlevesUsenaunsdmsunsinAnydeaIu m.u. 1l
UsEgnd WHUNITSEULUY Hi-Fi (11AK1IN 1)

2.2.4 Wy N HUU n 2 (Hi-Fi)

AauanRvesgAnw b dulumuves uwun wuu n 2 wasiadasdiSeusiods
wuunesunsBuduanusuiieveusznaunisdmiumsididnyisiealny m.a. iail
UsEgnd UHUNITISEULUUY Hi-Fi (11AKRWIN 1)

uardianauiAsy 1 Whdulumudetifuumineduamwaruaiunsidenisfinundy
Unudin@inen w.e. 2563
2.3 Uy vaaiin@neusniun
1) eudiaeiinugiiugusnundngulifisame
2) fugruamudnairnsnuinemanivesindnuiudazsendsanisusansaty

3) AoInnuUnInduaznunsAnyluNMsAnwireseiuiudinfAnw



4) lanusaanauladunanie@nuise

U a a '3 1 <
5) V1URANANILATIZNRLATUTEHUIANARY 1 UUTEUU

2.4 nagnshunmsandunisivannludeym / vadniavastnfneiluve 2.3
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1) AnuUATNANBIUTIUNIBINGANUFNLASITEUNTYIBINGUALLEYN HN139AN13H38UNTT

gouiunwdinguAelusedvduuun Infanssufiduaiunsseuimunudnguin

UnAnw advayulyiauenanuInnslunussgadznn1sseAuuuIg

2) Nasantithdnwitissuuisnelvlussaudsggieslaeludunuein ualdipudiuu

PUILARNUININGIF YN AUA

3) MuvamuUMIANYWTeNUITesEiuTudnany Ingatuayulnenansduszdmangnsve

NUYANYUNTITELND TN TNUS

4) §ananssun1serunaIInINskaznsitinalulagansaumna advayuliindnwdnile

nsaaung o Wenain@nwitnasmanuluddnemanslunisduuun 91a1sodu

f79819LUNSLARID DNV DL UL LUINNBNT NEL IUN1SAN AASIEkazUSEaNaNa

2.5 BHUNISSULINANEIRazZaNUIULNANEINAInI1azau Tussee 59U

sEAUUIYYI N
- . o - uULNANYILAazUNSANE
LHUN1SANEN AMUIUUNANE
2563 2564 2565 2566 2567
ST 1 1 1 1 1 1
LAY N BUU A 1 ST 2 - 1 1 1 1
S1nuiinninazay - 1 1 1 1
SV q q q q q
LR N UU A 2 U7 2 - a a4 il il
S1nuiinainazay - q q aq q
SV 1 1 1 1 1
WE A UL N 1 ——
PYUUN - 1 1 1 1
(Hl'Fl) ° Q" '
FUIUNAIAINLAU - 1 1 1 1
FuT 1 4 4 q q q
MR A UU N 2 ——
PYUUN 2 - il il il aq
(Hi-Fi) —
FUIUNAININLAU - il il il i
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2.6.1 UUTZANUTI83U (Weun)
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. } Veuuszane
FYALLBYATIUTU
2563 2564 2565 2566 2567
ﬁhﬂ'rgqmiﬁmﬂmaz 560,000 560,000 560,000 560,000 560,000
Aaanzliou (Wu197)
28,000 UIW/AU/ANANTSANE
HugAnyYUIINIFUIA - - - - -
85U 560,000 560,000 560,000 560,000 560,000
2.6.2 QUUTTUIUIIHINY (MUUN)
- Yauuszanu
NUINRUY
2563 2564 2565 2566 2567
n. SUANLUNIT
1. ﬁﬂi%ﬁi’]ﬂ‘gﬂmﬂi 4473425 | 4,607,628 4,745,856 4,888,232 | 5,034,879
2. atganeatiuau (s 3) 322,271 331,938 341,896 352,153 | 362,718
3. NUNSAN - - - - -
4. 518918 TEAUUNINYIAE - - - - -
3 () 4,795,695 | 4,939,566 5,087,753 5,240,386 | 5,397,597
. AU
mﬂqﬁmeﬁ 200,000 200,000 200,000 300,000 300,000
93U (V) 200,000 200,000 200,000 300,000 300,000
3 (1) + (V) 4,995,695 | 5,139,566 5,287,753 5,440,386 | 5,597,597
UULNANY 10 10 10 10 10
AT RBRIN AN 499,569.54 | 513,957 528,775 544,039 | 559,760

2.7 SETUUINNISANE

V] wuuduiseu

2.8 nsigulaunuleie s1edvinaznisamsiieussudiuuininenay (and)

TmdulumudatiduunIng1dearatuasunsImeni1sanetuTuAn@nYl W.a. 2563
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3.1 NANgAS

3.1.1 PUIUNUIBNATINAADANANEAT

3.1.2 Taseadravangns

|Zl LAY N LLUU Nl

- Aneanus

M ey n wuu n2
- WAV
- RUIAITITIAULEDN
- RUIAIVUEDN

- NYTNUS

M wwu n wuu nl (Hi-Fi)

- N ONUS

M ey n wuu n2 (Hi-Fi)
- WUIAIYIUNAY
- RUIAITITIAULEDN
- RN NADN

- Anenanus

3.1.3 578791
3.1.3.1 WHY N WUU N 1/ WHY N wuu n 1 (Hi-Fi)

. NUINIVIUIAU

. NUINIYFDN

A. NUINIV1INY1TNUS
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721-591  Anendwus
Thesis

Y

36
36

36

36
36

36
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36 NUIWAR

WUIBAR

NUIYAR

WUBAR
UBARN
PUIAR
WUBAR
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NUIYAH

NUILAR

PUBAR
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WUEAR
PUBAR

NUIYAR

- wene

- nenn

36 wienn
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721-582 nsenwilosdudmsuineiinug 2(0-2-4)
Thesis Preliminary Study

721-593 dunuimuaiiuszend 1 1(0-2-1)
Seminar on Applied Chemistry |

721-594 daumaeiiussend 2 1(0-2-1)
Seminar on Applied Chemistry I

wazdenanduaeluil s1uau 1 S

721-581 sxiUsuiniveN1eLALl 2(2-0-4)
Research Methodology in Chemistry

950-500 szt U8UITIE 2(1-2-3)
Research Methodology

waewn  AnANwILY N wuY 1 (HIFF) sesaamsiluulegliduniiein (Audit) wagldkanisiseu

S 77U 2 31 usiedveelul

721-582 MIFnuLL e ud Ui inug 2(0-2-4)
Thesis Preliminary Study

721-593 dunuiniuaiiuszend 1 1(0-2-1)
Seminar on Applied Chemistry |

3,132 WNU A LUU N 2 / WWU N WUU n 2 (Hi-Fi)

. NUINAYIUIAU i NUINH

721-582 ANSANYILTUBIAUAINSUINETNUS 2(0-2-4)

Thesis Preliminary Study

721-593 duuumaadiussynd 1 1(0-2-1)
Seminar on Applied Chemistry |

721-594 funumaeiiuszend 2 1(0-2-1)
Seminar on Applied Chemistry I

U. NUINIYIVIAULRDN 5 nuEnn

- Sefuidenvangusndeuizide anneindeluddnau 2 miedn
721-581 sxiUsUInINENINAL 2(2-0-4)
Research Methodology in Chemistry
950-500 Fi8uIFINY 2(1-2-3)
Research Methodology

- JeAudonvainguivn  nseivseluiiiuau 3 wihein (awiz 4UU A 4UU n2)
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nau3Y ARSI iUsEENG

721511 meereilagldiaiedle 3(2-3-4)
Instrumental Analysis

721-515  ManennlunsAnsauufnnig 3(3-0-6)
Physical Methods for Characterization

naadynalulagasnday

721522 wialuladTanndsndey 3(3-0-6)
Environmental Biotechnology

721-526  wAlulaguagnisannisveudusunsie 3(3-0-6)
Hazardous Waste Technology and Management

721-557  msthUnuaznslduselesdainveadedinin 3(3-0-6)

Biological Waste Treatment and Utilization

NFATIHANAUTFIUTINN
721-548  WARSUNINYAUNIE 3(3-0-6)

Microbiological Products

721-551 3FINIIUFIAL 3(3-0-6)
Biochemical Engineering

721-554  inAluladmIuenuaznsiuiavsdmiunszuaunistinm. 3(3-0-6)

Separation and Purification Technology for Bioprocess

nauivTanUssand

721-515  AnanignnlunisAneautfnnig 3(3-0-6)
Physical Methods for Characterization

721-562 laseainauayianaain 3(3-0-6)

Smart Materials and Structures

A. NUINIVILABN 9  wuUWAR (LAY N LYY A 2)

6 WA (LAY N UUY A 2 (Hi-Fi)

UnfAnwranunsaiieniseudnly 4 nguivuedl muanuaulanazauataii anaunaIuansy
ANNIRAENITUTEENALGBYTNINIINIBATaEe 9 dwialull SudesedndeRuiienveangaivn
gilldameidow wassedrideniiertunsduluszneunmsnioneivifiieatunisuinnssuinde

aaulunyInedeasvatunsunsnaula



nau3Y ARSI iUsEENG

721-510

721-512

721-513

721-514

721-516

721-517

721-518

721-519

WALANSANAANSAI08 1M NBNITIATIEH 3(3-0-6)

Sample Extraction Technique for Analysis

uhalazdaialasuilnns i 3(2-3-4)
Gas and Liquid Chromatography

Wnsaninsalnd 2(2-0-4)
Spectroscopic Methods

AMINAUIDNITIATIZY 1(1-0-2)
Analytical Methods Development

mMwsgimaeiiaunndey 3(3-0-6)
Environmental Chemical Analysis

wialulagniaall 3(3-0-6)
Chemical Technology

MeAnIVDIDUYADATE 2(2-0-4)

Free Radicals Science
Wdeilaunaniitiassilssynag 3(2-3-4)
Special Topics in Applied Analytical Chemistry

nauIvIwmAlulagAsnaney

721-521

721-523

721-524

721-525

721-527

721-528

721-529

721-530

721-535

721-536

FeInedanden 3(3-0-6)
Environmental Toxicology

yanMEMALLaTL 3(3-0-6)
Soil and Water Pollution

UANIENDINNA 3(3-0-6)
Air Pollution

walulagnmsidauaznsianisvesyaries 3(3-0-6)

Solid Waste Treatment Technology and Management
nMsUssiuRansEnuLarAUEsuEwIndn 3(3-0-6)
Environmental Impact Assessment and Risk Assessment
weluladnstianiedauwindes 2(2-0-6)
Environmental Remediation Technology

waluladnmsthdminge 3(3-0-6)
Wastewater Treatment Technology

wialulagnisgesaaislininie 3(3-0-6)
Anaerobic Digestion Technology
mmgmmi%’mmi?ﬁLLmﬁamLLazmmUaamﬁﬂ 3(3-0-6)
Environmental Management and Safety Standards
N1SIANISAISUOU 3(3-0-6)

Carbon Management
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721-537

721-538

721-539

721-552

721-556

721-557

miammmLLaSMU@umiwﬁmLﬁa%amw

Biogas Production Process Monitoring and Control
nsUSuUIRaunmuaznsldUsylavuuiaginm
Biogas Upgrading and Utilization
widefimvnmanaluladdsundon

Special Topics in Environmental Technology
WAlLlAIWANLTININ

Bio-Energy Technology
ﬂ?iLﬂgﬁJueUaﬂLaﬁlLﬂqu{N’m

Waste Conversion to Energy
nsUrtakaznslduszlovdainveudednnn

Biological Waste Treatment and Utilization

AT IHANATIFIUTINN

721-530

721-534

721-537

721-538

721-541

721-542

721-543

721-544

721-545

721-546

721-547

721-549

721-550

wialulagnisgesaaslionie

Anaerobic Digestion Technology
Tanwediuestinn

Biopolymer Materials
NSANAILLAZAIUANNTNAARAATININ

Biogas Production Process Monitoring and Control
NsUSUUIRaunmuaznsdUsylaviagInm
Biogas Upgrading and Utilization

LASUDINANS UNTTTUYR

Chemistry of Natural Products

o sLilequnLazNEn SIS
Functional Foods and Nutraceuticals
NISHAANILANTINN

Bio-chemicals Production

LASIUD9EN

Medicinal Chemistry

nenenandiadesdiens

Cosmetic Science
nsudnansledlawmiivaznisussyndldau
Oleo-chemicals Manufacture and Applications
weluladihifuuarlututugs

Advances in Technology of Oils and Fats
wmsgulugnamvinssuuasiosuunns
Standards for Industry and Laboratory

WU NLAYININEAAUTFIUTININ

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)
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721-552

721-553

721-555

721-556

721-557

Special Topics in Bio-based Products
WAlLlaBNSILTININ

Bio-Energy Technology
MFiATEiLazeonkuUeIasURnTaITIn W
Biochemical Reactor Analysis and Design
wialulagvesoulsd

Enzyme Technology
mswdsuvendedundaeu

Waste Conversion to Energy
nsUUakaznsigusylovdainveudedinin

Biological Waste Treatment and Utilization

naudyTanUsvend

721-531

721-532

721-533

721-534

721-561

721-563

721-564

721-565

721-566

721-567

N13ANLUAIMNLATIVRIE NS TTUVIRLAENTUTEYN ALY

Modification of Natural Rubber and Applications
MIAENTNOALNS

Polymer Science

Wodlesnoaaoya

Polymer Colloids
Tannodiuesvinn

Biopolymer Materials

N5L5aUfNseN

Catalysis

ARFENIRREIRGNIGE

Photocatalysis

AitiufinvesTan

Surface Chemistry of Materials
TanuluuazTandausenau

Nano Materials and Composites
W|maelidamsuanuUasTan
Chemical Modification for Materials
defitayneTanUssend

Special Topics in Applied Materials

nauiau  Neaula

XXX-XXX

XXX=-XXX

ey ieIiunMaduglseneunis
I NAYINUNTUINNTTY

3(3-0-6)

3(3-0-6)

3 (3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(3-0-6)
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4. NUINIBINYITNUS

WY N WUU N 2 18 Milena

721-592 ANeOWus 18(0-54-0)

Thesis

WY N WUU A 2 (Hi-Fi) 24 Milenn
721-590 INeINUS 24(0-72-0)

Thesis

3. nunIvluga*
Tugad 1 A999NUUY N1SKHER N13ATUANTEUULAATININLAsAS YU e law

Usenaulumie 3 s1e3eneail

721-530

721-537

721-538

wialulagnisgesaanglionne 3(3-0-6)
Anaerobic Digestion Technology
NSANMINLALAIUANNTHENLATININ 3(3-0-6)
Biogas Production Process Monitoring and Control

nsusul RN muansldUseleviuiadinin 3(3-0-6)
Biogas Upgrading and Utilization

Tugail 2 NsdnnsvezyarasLaznIsHEnvesdanEas Usenaulume 3 s1eiynnsll

721-525

721-556

721-536

Tugain 3 Msian1sdindaunasanulasnsie Ussnaulsig 2 sigiwdsil

721-527

721-535

Tugai 4 walulagnmsuaandadiueiangaunsd Ysenaulume 3 siedndail

walulagnmsiidauagnsinnisvesyares 3(3-0-6)
Solid Waste Treatment Technology and Management
msdsuveadedundsnu 3(3-0-6)
Waste Conversion to Energy

NNSIANITAISUDU 3(3-0-6)

Carbon Management

[y

NsUszLluNANTENULaZANULERIIUAILIAG DY 3(3-0-6)
Environmental Impact Assessment and Risk Assessment
UINTFIUNTIANTAIIAGOUMAAILUABALY 3(3-0-6)

Environmental Management and Safety Standards

[

721-548  WANAMNIINFAUNTE 3(3-0-6)
Microbiological Products
721-551  3@INITINTALAL 3(3-0-6)

Biochemical Engineering
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721-555  walulagvaaoula

Enzyme Technology

Tugail 5 nsmsvseuaulfldvesitimszinaznisimun3sln
Usznoudesiuau 3 siedn il
721-514 ASWAILTISNTIATIZA
Analytical Methods Development
721-519 WdefilAwniuaiiliasiziussend
Special Topics in Applied Analytical Chemistry

721-593 dunuinaaiiussend 1
Seminar on Applied Chemistry |

*$18aLLBYATILANAUNAKIN A-4

3.1.3.3 AUNNIEYDITHEIY
Wi Ysznaudesiaduan 6 wdn daumnedwiolud
faav 3 fausn Munede STELNUNIY AL
Fandndos  vaneds Sulviosedumsfinwesneiviu
wr 5 vanehs TeTERuUSYv
fawanau  vuneds Jiluudazngain
Wyl el nguiveiitiAsen
wu2 el nguivieiidunndon
wu 3 vneds nguiviedidunnden wazweduwes
WY 4 el nguITINARANINFILTININ
WU 5 el nguivIHARS N INTINIW
wu 6 vinelie ngudv TanUseynd
wu7 el nguindu 9
Wy 8 el nguivnseleuinideniaedl
WU 9 e NgEIITIEULUY waIneinug
FaYnaNMY e afuTednluwdaznauin

3.1.3.4 AMUNINEVDISIUIURUAEAR LU 3(2-3-4) Feiaanuvanesasalul
Fuaedl 1 (3)  weds  Swnumbhein
Fuaedi 2 (2)  wweds Suauthluausseneseduav
fuaui 3 (3)  vanefle SuaudlusufoRnisdedun
Fuaudi 4 @) wwneds Swuthlusdnusienuesoduan

3(3-0-6)

1(1-0-2)

3(2-3-4)

1(0-2-1)
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3.1.4.1 WWU N LUU N 1
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1
aan1sAnendi 1 MansAnedi 2
721-591 Ingdnus 4 | 721-591 Inenfinusg 12
Thesis Thesis
721-593 dununmaaiiuszgng 1* 1 | 721-594 duuumaediussyng 2% 1
Seminar on Applied Chemistry | Seminar on Applied Chemistry II
721-582 msenwidosdudmsuinendngs 2
Thesis Preliminary Study
Wddudenngus e Ui de 2
374 4 wijwnn 374 12 wudein
U7 2
aansAnedi 1 MansAnedi 2
721-591 Aneniinus 12 | 721-591 neniinus 8
Thesis Thesis
593 12 wagna ERPEY 8 wulenn
SAUARDANANGAT 36 MU8AA

* aangdewssulkuulitundiena (Audit)
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9 1
aansAnedi 1 AansAned 2
721-593 dunumnaaiiuszend 1 1 | 721-594 dusunmaniivssend 2 1
Seminar on Applied Chemistry | Seminar on Applied Chemistry |I
721-582 msAnwdosdudvduineninug 2 | 721-592 Ineniwud i
Thesis Preliminary Study Thesis
ddudennguselsuinide 2 W NGeN 6
WUFULFRNYRINGNIU 3
391 8 wul8nA 374 11 wu2eAn
U7 2
aAnsANd 1 aAnsAnEd 2
721-592 Aneniwug 6 | 721-592 Ingilnus 8
Thesis Thesis
wuaen 3
37 9 wulENA 37U 8 WU
FAUARDANGNEAT 36 uaein
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Thesis Thesis
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Seminar on Applied Chemistry |
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Thesis Thesis
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i 1
aansAnedi 1 MansAnedi 2
721-593 dunumnaaiiussend 1 1 | 721-594 dusunmaniivssend 2 1
Seminar on Applied Chemistry | Seminar on Applied Chemistry I
721-582 msAnwulewdudmduineninug 2 | 721-590 Aneniinug 6
Thesis Preliminary Study Thesis
WdsdudennguseLlsulnide 2 | Awuden 3
WNFBNVDINGUIN 3
37U 8 WA 374 10 wuenn
7 2
aansAnedi 1 AansAnedi 2
721-590 Anednus 9 | 721-590 Anenfinus 9
Thesis Thesis
59 9 wiwnn 593 9 wulyna
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3.1.5 A195U185189%

721-510 wmAdANSENAENTA20E19NDNISIATIZH 3(3-0-6)

Sample Extraction Technique for Analysis

MRTEdRaA AT aades Anawiy SevazmsdAu nsiAu
Snwegneumiesed  vdnnsvesnafianisatn  nnsatnansfsssmeanndaegnad
Huvewnan nsatmansieszmenndegsiiluvends nsadnansfiszmeldandiognad
Wuveunaviseveuds

Qualitative and quantitative analysis, accuracy, precision, recovery,
preservation of samples; principle of extraction, extraction of semivolatile organic
compounds organics from liquids, extraction of semivolatile organic compounds
organics from solid matrices, extraction of volatile organic compounds from solids

and liquids

721- 511 mswaneilngldiasasiie 3(2-3-4)

721-512

Instrumental Analysis

ndnnTinganslaelfiedoslomanidugemsauningalnd Tasuinns lulih
wiluazimaiadu o MAvdes Yymuaznsudlalunsiinseideya n1svinlasaniside
YUIALAN

Analysis of samples by using advanced chemical instruments in spectroscopy,
chromatography, electrochemistry and related techniques; problems and solution of

data analysis; conducting research on small project

LAFLAZAAIALATUNINATIH 3(2-3-4)
Gas and Liquid Chromatography

noeuazninljinveunaiialasulnnsdl lnawumadaunulaaisuia
lasulnns il wellalasuilnns fuseansaings wazn1suszendinailalasuilnn s
sfumadindu 1 Mun wialasulnnsfl-wuaaninswn’ wazdaialasulnnsi-wue
anlnsiuns

Theory and practices of chromatographic technique emphasizing on capillary
gas chromatography, high performance liquid chromatography and applications of
chromatography with other techniques including gas chromatography-mass

spectrometry and liquid chromatography-mass spectrometry
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721-513 Fansanlnsalal 2(2-0-4)
Spectroscopic Methods

wallana q aualninglillawes AseurqunatinosseulinwaugesUutuy awuning
dlnl Bllatuaninsalny inllgluawud voalwisaiwud NInseidawasnsinimuedla

Techniques in spectrophotometry including atomic absorption spectroscopy,
emission spectroscopy, chemiluminescence, phosphorescence, light scattering and

reflection

721-514 NISWRIUIITAIIATIZH 1(1-0-2)
Analytical Methods Development

nsimumatialag 9 naeideezt Insdudunisimumadalaznsgudu
ANNGNABIYBIVATIA
Development of new techniques in analytical chemistry emphasizing on

technique development and validation

721-515 A5N19n18n N lunIsAnEduURLRNIg 3(3-0-6)
Physical Methods for Characterization

wadiadng q nenteninlunisinuantianizvesian 1n madenuuuagns
nszidewessediond IWlndiannsoudiatu uarn1snsvidasossnunu wadans o dmsu
msﬁﬂmé’ﬂ‘wmzLawwsuaﬂﬁyuﬁmazﬁmgm%En laun NsaryiouveIsId@dUNILIA NAoY
ﬁ;a‘wiiﬁﬁ@lﬁﬂmamwudmmm ﬂé’@ﬂ«’\gamiﬁﬁaﬁﬂmaml,uuﬁENm"lu SN IAT I
TnsausouLaziasgulan oy

Physical techniques for characterization of materials including diffraction and
scattering of X-ray, photoelectron emission and Raman scattering; various techniques
for surface and morphology characterization e.g., reflection of infrared ray, scanning
electron microscope, transmission electron microscope, including thermal analysis

and synchrotron light technique

721-516 MsIATIENATiEwInday 3(3-0-6)

Environmental Chemical Analysis

AMNTITRINTEUIUNT AT sasaiTunsdaanday Toud n1sifiu nsshw wae
n1swsEueg1 gunsalifiumegne Jynilunisimszidieglaeisninall waznisld
Lﬂ'%'aaﬁawmﬂﬁ%guqq wagmaudladayy Msdanisteyauarn1ssenung

Overviews of environmental chemical analysis processes including sampling,

preservation and preparation of sample, sampling apparatus, problems of sample



32

analysis by chemical methods and by using advanced chemical instruments and their
solutions, data management and result report

721-517 walulagniuad 3(3-0-6)
Chemical Technology

nauiiiatesdiumaluladvianil nssuiunssdn wadansuen nMsdaase
NMyinseasallulssugnaInnssuing 4 anudasadelulsany ssuuamam waznIs
NAUANY

Principle of chemical technology, production processes, separation
techniques, synthesis, chemical characterization in industry, safety in industry, quality

system and field trip

721-518 meAEnsva0UNADHTE 2(2-0-4)
Free Radicals Science

a

ANUINEYDIDULADATE TINNVDI0YYADATE YUAYDIDUYADATE AUNNNYUBIEANT

3
AuaULAdasy ANNEAYYDIENTINUBYYadaTE YAYRIENTANURUNATATE UNUIMVRIEANT
AUOULADATEADFUNN ﬂalﬂmi‘v‘mmeuaﬂmiﬁmaymﬂa@aiz mimaaquéﬁmaqgaaﬁiz
msmemudutuiiasiuivssansamlunssudiisesas 50
Principle of free radicals, source of free radicals, type of free radicals; principle
of antioxidation, antioxidants role, type of antioxidants, role of antioxidants to human

health, mechanism of antioxidants, antioxidants assay, Inhibitory Concentration (ICsq)

721-519 WiadaRiAwmaniilnsziuszena 3(2-3-4)
Special Topics in Applied Analytical Chemistry

ofusetlymmiernteiihaulemanifieseiszgnd Teaznolifnmiuunnaiu
Tdvnis vsearusnadludeysaunnis Tuawnivieiiliaseidseynd

Discussion of interested problems or current issues in applied analytical
chemistry to create experience and new integrated ideas in applied analytical

chemistry

721-521 fwinerdawandau 3(3-0-6)

Environmental Toxicology

vanyludandon Ussnuasunasiiisvesansiuidouludannden nsviung
anaduluuasnginssuvesansfivludunndon anulufivuesans msmadeurudufiv
999813 N1sRnMNKaNIsTInmlunAauIL nieRasRivluEdiTin nsavaun1aTinmn
FdemeTanm wegnsUsziiunnudedudanndey
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721-524
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Environmental pollution, source and type of pollutants in the environment,
prediction of fate and behavior of toxicants in the environment, chemical toxicity,
toxicity testings of chemicals, in situ biological monitoring; biological detoxication;

bioconcentration; biomarkers and environmental risk assessment

waluladdinmawndou 3(3-0-6)

Environmental Biotechnology

NaNNITLAENITUIUNIITMISNALLLaB T I nsUssenaldimalulagdininlunis
Fanisdauandou msvatansuafeniadanin nszuaunisnisdanmlunisiadainde
nsdifneINsSanIsandoy

Principle and biotechnological processes; applications of biotechnology on
management of environmental problems; bioremediation; bioprocesses in

wastewater treatment; case study of environmental management

UANIITNIAURAZUN 3(3-0-6)
Soil and Water Pollution

AMTIWNANNITHANITUTTENANUAUUTIINET Ineituaudunsisenseninenu
wazii Lﬂﬁeuaaﬁﬁt,l,azm‘iazmmaﬂLlﬁ'ﬁm W IR buAY amﬁamﬂLﬂﬁﬁuﬁal,l,azwqﬁﬂﬁmaud
slufu IdielivesfuiazaauaIans N13AIVANNANTIZYDIENSATINYAT N15YIA18NTN
fiu AeanssiuaznIzuIuMTAdouiieluiu maluladdmiunisauauaanInean1sin
LLawwmmims'«‘ﬁ'@ﬂﬁmiﬂutﬁawwLﬂﬁﬂa;mé’wﬁm wazIan1sUUn

Overview of principle and application of soil science emphasizing on an
interaction between soil and water, aquatic chemistry and minerization, soil minerals,
chemical surface properties and behavior of minerals, soil electrochemistry and
kinetics; pollution control of agricultural chemicals and soil erosion; colloid and its
transport in soil; technology for control of quality measurement and management

procedures of chemical pollutants; and treatment methods

1UANIITNI92INA 3(3-0-6)
Air Pollution

WaeA LAY AT ¥N1981In1eA audRn1anienIn LAl Lagdin1nYB98INA
Hansenuvesansuaivluonadeuyvduazdsuinaey N1sinsIeRwarn1sinansuanyly
81M1A N15AIVAN NTINUNETANTLarn1sTesiuAgIiuAMnINEINIA

Sources of air pollution; physical, chemical and biolosgical properties of air,
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impact of air pollutants on human and environment; analyis and detection of air

pollutants; management planning, prevention and control of air quality

walulagnisirtauasnisdnnisvezyaclay 3(3-0-6)

Solid Waste Treatment Technology and Management

wiasiulla n1sduunyiln USinu wazaud@nianign i 1l uazdinn vesyanes
MlUnarvoudedunsie nansenusoduindey ﬂﬂi%’@ﬂﬁiﬁuﬂzgawaﬂﬁLLwéQﬁwLﬁ@ nsiiu
FIUTIW N5VUAT NsARLENYezyanes wazn1sinduunldlml nszuiunisiidn asils
navegegnuanguIiu1a n1sudnyinle Al NNIATUANNATIYLAZNSAAAIUNANTENU
sodaundon ngrneuazuloueReiunsinnsvezyaies

Sources, types, quantity and physical, chemical and biological properties of
solid waste and hazardous waste; impact on the environment; solid waste
management at source; collection, transportation, separation and recycling of solid
waste; solid waste treatment; sanitary landfill; composting; incineration; pollution
control and environmental impact monitoring; law and policy on solid waste

management

721-526 wAlulagkazn153nN1SvaLaeuUnNsNe 3(3-0-6)

Hazardous Waste Technology and Management
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Definition, classification and sources of hazardous wastes; regislations related
to hazardous wastes, transport of contaminated substances in environment; current
management practices including environmental audits, waste minimization, recovery
and recycling, operations in industry, storing and transportation, decision making and
assessing of hazardous waste sources; integrated risk assessment; hazardous waste
treatment and disposal technology; physical, chemical and biological processess,
thermal methods, stabilization and solidification, land disposal by landfills, and

contaminated site remediation
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721-527 A15USLEUNANTENULAZAULEE9ANURILINADY 3(3-0-6)

Environmental Impact Assessment and Risk Assessment
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Principle and process of environmental impact assessment; environmental
monitoring, risk assessment of chemicals, hazardous substances, toxicants and
accidents; direct and indirect integrated risk assessment for humans and ecological
systems; use of biomarkers in environmental impact assessment to decision making
of risk reduction and protection; public participation on environmental risk

assessment

721-528 wialuladnisvirdaniedaundau 2(2-0-4)
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Environmental Remediation Technology
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Overview of techniques widely used in remediation of contaminated sources
emphasizing on theory, application and limitation of utilization of appropriate
technology; discussion of examples of contaminated source remediation and new

techniques for environmental remediation

walulagnisununauige 3(3-0-6)

Wastewater Treatment Technology
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Municipal and industrial wastewater characteristics, physical, chemical and
biological parameters in wastewater, physical and chemical treatment units;
biological reactors design in wastewater treatments, anaerobic wastewater treatment;

advance wastewater treatments, case study in major national and regional industries
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721-530 walulagnisgesaansliannid 3(3-0-6)

Anaerobic Digestion Technology
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Status and perspectives of biogas production; anaerobic digestion process
principle; thermodynamic and kinetic in anaerobic digestion system; substrate
characterization; biomethane production potential; anaerobic digestion technologies;
co-substrate, two-stage, solid state anaerobic digestion; reactor design, case study in

major national and regional industries

721-531 N13aALUaINILANURINesTINTIRRATN1TUTEENA LY 3(3-0-6)

Modification of Natural Rubber and Applications
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Chemical structure of natural rubber; chemical modifcation of natural rubber
e.g., hydrogenation, halogenation, cyclization, epoxidation and maleinization;
preparation of liquid natural rubber and deproteinized rubber including novel
techniques for chemical modification; and application of various modified rubber

latex

721-532 AngrAnansnaaiuas 3(3-0-6)

Polymer Science
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Concepts for polymer science, structure, properties and application;
condensation and addition polymersations as well as atom-transfer addition radical
polymerisation (ATRP), reversible addition-fragmentation chain transfer (RAFT)

polymerisation and click polymerization
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WagdklasAaARYn 3(3-0-6)
Polymer Colloids
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Definition and the importance of polymer colloids, polymerization and
preparation process of polymer colloids, formation mechanism of polymer colloid
particle, stability of polymer colloids, morphology and charcterization of polymer

colloids, commercial polymer latexes including their industrial application

AN AUDIYINN 3(3-0-6)

Biopolymer Materials
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Overview of plant polymers; plant proteins, plant oil, starch and cellulose
fiber; plant polymer processing, chemical modification methods of plant polymers
and their applications; composites foams, biodegradable polymers, adhesives and

coating materials

UINIFIUNTIANTAIMINGULAZANUADANY 3(3-0-6)

Environmental Management and Safety Standards
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Principles and importance of environmental management standards;
occupational health and safety management standards; identification and assessment
of safety risk and environmental hazards; occupational safety; occupational health
and safety law and policy; ethics for safety engineering and environmental

management

AN5IANISANSUBUY 3(3-0-6)

Carbon Management
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Cycle of greenhouse gases; types and units for carbon emission measurement;
assessment of carbon emission performance; carbon monitoring; carbon emission
reduction and compensation; life cycle assessment of products; carbon label; carbon
footprint calculation; greenhouse gas emission standards; industrial carbon
management

721-537 NSAAAULAZAIUANNSHAALATEINIW 3(3-0-6)

Biogas Production Process Monitoring and Control
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Process parameters; microbial community analysis; kinetic and reactor model,
process simulation and optimization, monitoring and control in biogas process, case

study in major national and regional industries

721-538 n1sUSuUTIRnwKasnsldUslevluiadinw 3(3-0-6)

Biogas Upgrading and Utilization

walulaguazn1senuuunsUTuURAMAMLAETIAN NSRATULULATUAINAY
n3gedy walulaBuanusy walulaglmiiiandmiumsuuugnunin mslivsslon
uRadinmluguvesifatanmiiiunisusulssnanin ufaivudinm ssuundnlnihuas
mnufeusin nszvaunswasuiaduvesveuardu 4 nsdlfnuilugnavinssumdnues
Uszinrlagyiosiu

Biogas upgrading technologies and designation, pressures swing adsorption,
absorption, membrane technology, new developments in upgrading technology;
biogas utilization as upgraded biogas, biomethane, combined heat and power system,

gas to liquid process and other, case study in major national and regional industries

721-539 ¥ataRiAumanaluladduandau 3(3-0-6)

Special Topics in Environmental Technology
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Discussion of interested problems or current issues in environmental
technology to create experience and new integrated ideas in environmental

technology

WANYDINANNUNSTTUBR 3(3-0-6)
Chemistry of Natural Products
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Structures and biosynthetic pathways of various natural products including
lipids, phenolics, carbohydrates, amino acids, alkaloids and terpenes; purification,
structural elucidation by spectroscopy; synthesis and bioassay of some interesting

natural products

2NN UNINUALNANAINEINBMNT 3(3-0-6)

Functional Foods and Nutraceuticals
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Definition, benefit and important role of functional foods and nutraceuticals;
sources, chemical properties, bioactivity and processing technology of functional
foods and nutraceuticals such as probiotics, prebiotics, antioxidants, dietary fibers,
vitamin and mineral fortifying foods; examples of functional foods and nutraceuticals

production from agricultural products and local plants in southern Thailand

ANSNAANIGLANTINIW 3(3-0-6)

Bio-chemicals Production
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Introduction to bioeconomy industry, biomass in Thailand, biorefinery and bio-
based platform for bio-chemicals production; introduction to metabolic pathways
and metabolic engineering in biochemicals production; lignocellulosic materials,

pretreatment technology and inhibitions; biochemicals from yeasts, bacteria and
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photosynthetic microorganisms and potential bio-chemicals in Thailand; bio-

chemicals production process

idiuagen 3(3-0-6)
Medicinal Chemistry
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Medicinal chemistry concepts, organic aspects of drug design and
development, various class of drugs, physicochemical principles of drug action, drug
action mechanism, molecular basis of drug action, chemical structure related to drug

action, herbal medicine

ANYAIEASIATD9E1919 3(3-0-6)

Cosmetic Science
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Type of cosmetic products, hair and skin care products, makeup products,
fragrances, type of raw materials and natural products, importance and their
applications, product formulation and evaluation, legal issues related to cosmetic

products, analysis of cosmetic products, cosmetic current trends

n1swananslealandiuaznsussyndldanu 3(3-0-6)
Oleo-chemicals Manufacture and Applications
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Basic theory of oleo-chemicals, oleo-chemical products and new industrial oils;
cationic and anionic- based surfactants; manufacture of surfactants; lubricants and
hydraulic fluids; biofuels derived from vegetable oils and fats; Industrial uses of oleo-
chemicals; analysis of oleo-chemicals; new chemistry of oils and fats; oleo-chemicals

and environment
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walulagundiuuazlududugs 3(3-0-6)
Advances in Technology of Oils and Fats
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New developments in plants and processes for hydrogenation oil, refining
membrane separation; alternative technology of solvents for modern extraction
methods in extraction of oilseeds, biotechnology of oils and oilseeds developments
for oleo-chemicals with eco-friendly and energy efficient processes, utilization of

wastes

NANAN9NAINYEUNTE 3(3-0-6)
Microbiological Products
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Processes for production of high-value and industrially important
microbiological products; isolation, screening, long term preservation and strain
development of microorganisms in industry; conditions and processes for producing
microbiological products; product recovery and purification; examples of new and

interesting production of microbiological products in industry

721-549 wnsgruluanavinssuuasiasufunnig 3(3-0-6)

Standards for Industry and Laboratory
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Basic knowledge of quality control in the industry and laboratories and their
implementation. Standard operating procedure examples; related documents and
the process of applying for certification. New standards and quality control of interest

in the industry and laboratories
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721-550 WO NLAYNINHANSUINFINTINIW 3(3-0-6)

Special Topics in Bio-based Products
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Discussion of interested problems or current issues in bio-based products to
create experience and new integrated ideas in bio-based products

721-551 AANS5UIAL 3(3-0-6)

Biochemical Engineering
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Biochemical and engineering principle of the industrial microbial processes
including batch and continuous culture, kinetics of enzyme-catalyzed reaction,

metabolic pathway, kinetics of substrate utilization, product formation and biomass

production in cell cultures

721-552 mAlUlaENA99IUTININ 3(3-0-6)
Bio-Energy Technology

niniiugruveanaluladiemddannuasndsnuianm Taguuudsu n1swan
IFuasdnwurdmiunsuandomadinin/mdnuianim nseuiunstuaildmiunis
WasuwUasdinaduidemas nswaneniuea 9aniuea i lelasiou wazlulenwa
NANSENUNIAUAIINABLIINNSHART BINETAIN M ﬂizmumslﬂm@mmawaqL?wé’w
mMsrandudemasiinm nsdiAnudmunsanidomadnm

Fundamental principles of biofuel/ bioenergy technology; renewable
feedstocks, availability and attributes for biofuel/ bioenergy production; biochemical
process for conversion of biomass to fuel; ethanol, butanol, methane, hydrogen and
biodiesel production; environmental impacts on biofuel production; value-added

processing of residues conversion to biofuel; case studies on biofuel production
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721-553 M3AATIERLAZRDNWUULATEUNNTAITINN 3(3-0-6)

Biochemical Reactor Analysis and Design
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Application of mass/energy balances and reaction kinetics for design, analysis,

modeling and scale up of bio-reactors for microbial cultures

721-554  wAluladNISUENLATAISIIUTENIEMTUNTTUIUNTTININ 3(3-0-6)

Separation and Purification Technology for Bioprocess
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Principles and application of separation and purification techniques of
biomolecules produced from bioprocess; product recovery operations by filtration,
precipitation and sedimentation, centrifugation, extraction, lon exchange,
chromatography and  adsorption, membrane separation, distillation and

pervaporation, absorption and stripping, and membrane- electrolysis cell

721-555 walulagvaaaulel 3(3-0-6)

Enzyme Technology
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Chemical structure of enzyme; kinetics and mechanisms of enzyme; enzyme
regulation and production, extraction and purification; immobilization of enzymes;

application of enzymes in industries

721-556 mswasuveadedundesu 3(3-0-6)

Waste Conversion to Energy
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Fundamental of combustion, combustion of municipal solid waste,
hazardous waste and sludge based on waste characteristics; calculation and
utilization of available heat from waste combustion; technology for conversion of

agricultural and industrial wastes to heat, combustible gas and liquid fuels

721-557 A1sUNUaRarn1skUselevianvawdedanIw 3(3-0-6)

Biological Waste Treatment and Utilization
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Types, sources and composition of solid and liquid wastes; biological
treatment of waste water from livestock farming and industry, and recycle; waste

handling and storage; composition separation and waste utilization

721-561 A5L39URA3E1 3(3-0-6)
Catalysis
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Principle of catalysts, adsorption and kinetic of surface reaction, mechanism of
catalysis, reaction kinetic of homogeneous and heterogeneous catalysis; surface

chemistry; deactivation, selectivity, simple model of reaction activity; examples of

catalytic reaction in industry

721-562 laseaiauazianeann 3(3-0-6)

Smart Materials and Structures
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Fundamental of smart materials, types, structures and properties,

nanostructures, coatings, sensors, shape memory alloys, ceramic materials,
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piezoelectric materials, semiconductors, electroactive polymers, hybrid and

composite systems; applications

N1SLSURATE T uaa 3(3-0-6)
Photocatalysis
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Principle of photocatalysis, classification of photoreactions, energy transfer,
electron transfer, and sensitization, heterogeneous photocatalysis processes,
photochemical reaction mechanisms and reaction intermediates; characterization of

heterogeneous photocatalysts and applications

\ANNURIYD9TER) 3(3-0-6)

Surface Chemistry of Materials
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Basic property of surface chemistry, surface tension, solid-gas and solid-liquid
interfaces, thermodynamics of surface materials, theory of adsorption on surface,
adsorbent and development of adsorbent, surface area analysis and pore size
distribution of adsorbent materials, surface materials image analysed by scanning
electron microscopy; adsorption isotherm, adsorption kinetics, adsorption

mechanism; applications of adsorption

721-565 daguilunazdanialsznau 3(3-0-6)

Nano Materials and Composites
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History and advances in nano-scale materials, general theory about nano
materials, composite materials and nano-composite materials; type and production
of nano-composite materials; characterization and properties of nano-composite

materials; applications of nano-composite materials

721-566 Asmapldmiudaudasian 3(3-0-6)

Chemical Modification for Materials

wallasing 9 maedilunisusuleaudfanizvesian laun n1smsen n1sduasei

o aaa d‘ 1 & v (3 a IS
ﬂ’]ﬁVl’]lJJ;]ﬂiEﬂ ﬂ'ﬁLUaEJuMJ{IJWQﬂ‘UU ﬂ?iﬂi’ﬁ/\l(ﬂLLEWﬂi%UQUﬂ?ﬁNﬁ@%qﬂqmﬁqﬁﬂﬁiﬂLﬂll

Chemical techniques for modification of material properties including

preparation, synthesis, reactions, modification of functional groups, grafting and

chemical industrial processes

g

721-567 vindoniAwnianUuszand 3(3-0-6)

Special Topics in Applied Materials

afunelanmseiteniiaulanisianUssynd FazneliiAnanuuanaiuluignig
weAuildludeysanns luaudniagusyend

Discussion of interested problems or current issues in applied materials to create
experience and new integrated ideas in applied materials

721-581 58 U8UATIENILLAN 2(2-0-4)

Special Topics in Applied Materials

N3ULUIAANTTITEMIUATTITIYTINTT N9 WUlATINUITY nanaTesTTULaY
953810530 luN939 ndnadAlunismununmeaes maivdeya msliesgideyaild
NNINAGBY NMIATUNS N15WLUTIBNUIRY Uay nIdlfne

Integrated chemical research concept; research proposal writing; morality and

ethics in research work; statistics for experimental design; data collection;

experimental data analysis; conclusion; research report writing and case study

721-582 n1sAnwILU9AUFNSUINSTNUS 2(0-2-4)

Thesis Preliminary Study

matanewazalasisIuITe Midedmeasslewu maiudeya N3

[

Aoy anlaanNNITmMeaed N1saTUNe NMIREUTIBIITBUALNTARANY



721-590

721-591

721-592

a7

oral presentation and submission of research proposal; preliminary research
experiments; data collection; experimental data analysis; conclusion; research report

writing and case study

Anadnus 24(0-72-0)
Thesis

n1sAuaINdeseaugdudsysannismaadaivieing o lnemunisidsglovivag
Winyadvesianuasiiviasugialuviesiu saudnisdanisdanndeniiduszuulagld
weluladavernlugnaivinisy ionouaussenudesnsvesgaamnssuluvioaduaals
wazduasulvifiSouiinusssy BSossmuazassoussaliinInanslinisguaveseransdd
USnwaneniinug

Advanced research on integrated fields of chemistry emphasizing on utilization
and value adding of available materials and economic plants in local areas as well as
implementation of environmental management system using clean technology to
serve needs of southern industry and to create student’s morality and ethics under
supervision of thesis advisor
Ingdnus 36(0-108-0)
Thesis

n13AuAIIdesEAvadlulaysannsmsaiiaiviiie q ngdunsldussleviduas
\inyadvesianuaziiviasugialuviesiu udnisdanisdanedeniiduszuulagld
weluladazoinlugnaivnisy ienevausironudeinisvesgnatvnssulusieadunals
wazduasulvifiSouiinusssy BSussmuazasseussaliindnanslinisguavesoransdd
USnwineniinug

Advanced research on integrated fields of chemistry emphasizing on utilization
and value adding of available materials and economic plants in local areas as well as
implementation of environmental management system using clean technology to
serve needs of southern industry and to create student’s morality and ethics under

supervision of thesis advisor

Anendnus 18(0-54-0)

Thesis

n13AuAIIdesEavadulaysannsmsaiiaiviiie q ndunsldusslovduas
Wfinyadvesianuaziiviasugialuviesiu saudnisdanisdanedeniiiduszuulagld
weluladavernlugnanvnisu lensuaussienudeanisvosgmamnssuluviosdiunald
wazduasulvifiSoulinusssy BSussmuazasseussaliinInanslinisguay ese1ansdi
USnwiimeniinug
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Advanced research on integrated fields of chemistry emphasizing on utilization
and value adding of available materials and economic plants in local areas as well as
implementation of environmental management system using clean technology to
serve needs of southern industry and to create student’s morality and ethics under

supervision of thesis advisor

721-593 dunumualivszend 1 1(0-2-1)

721-594

747-501

Seminar on Applied Chemistry |

CX Y Y o YV

inAnwAuAITenInAlUsEgndInuNAIUE1e 9 Tunnsanseiivieinemansi
=

WNetosdlinsAfiuiluszauuiwied luidedalunaulalutagiu wienisdunulmi o
et navenaradunelutuitey meldnsmivauuasiuuglage1asdysuinveulunisaeu

Students study on current interested topics in applied chemistry from articles
published in international journals for presentation and discussion in class under

supervision of instructor

dunumaaiivssend 2 1(0-2-1)
Seminar on Applied Chemistry I

sgdyndesAnwIIfieu: 721-593 dunuimaaiiuszend 1

(%
v

WUIMNBNLBUIWN 721-593 whkilannligngau

Similar to 721-593 but articles presented are different

ANAFINSUIIUITY 3(2-2-3)

Statistics for Research

miﬁﬂLauaﬂaﬁgauazmﬁmeﬁsﬁ"@yjaL‘ﬁ@ﬂﬁu NITULANLIVDIFILUT NITLINKLAIVDY
MIEY N15UTTUUAILALNTNAFDUANNAFIY NTIATIENAURUTUTIU ATIATIZINT
aAneBLavanduus Nsinsziiulsngu mavegeuauludasy wasnagnsdmiunis
Bensufeuitidefumuean

Data presentation and basic data analysis, variables distribution, sampling
distribution, estimation and hypothesis testing, analysis of variance, analysis of
regression and correlation, cluster analysis, test for independence, strategy for

choosing appropriate research methodology
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950-500 s2LU8UIGINY 2(1-2-3)
Research Methodology
USrgwedingrmans n19idelugrueMiluidnsmdinemansnindoniadeide
MIMUmULar Uzl ssanssy 938555unTIee nsdeusisnunisive sudeuidiseild
Uagluauveadiseutazaiunnuaulavesiseu lawn adfdmsun1side n15eenkuunis
yAass B ATeLTanunwmedinuaans insesleldudeTinamednumans
Philosophy of sciences; research as a scientific method; selection of research
topics; critical literature review and evaluation; writing of research reports; common
research methodologies in students’ study areas or their areas of interest including
statistics, designs of experiment, qualitative research in social sciences, quantitative
tools in social sciences
“ndnwidenamedeulaeden Module fiaulaauasu 2 miein 990 Module 1 - 5 S18aziden
Fastolul
s1gazdunALsay Module Y8939 950-500 SxiU8UIB79Y

Module 1: MsEdUIBMIAIeAEns MU 1(1-0-2) hihein

(Research as Scientific Approach)
defidnw: Usvgrinermans Inermansuvifuineimaniiiion ssdanuiuazdoiiaaianig
WMeMEnT ATINEUANANITINGIMEnT ANUALTUSIENIIWAIUNE N15ATURA N1IAIVANAMAIN
NI N1sUTENRRnLaza3esTINlUNTIY

Philosophy of science; science vs. pseudoscience; the contribution of research to
knowledge and scientific facts; scientific rationality; causation; inference; quality control in
research; research misconduct and ethics in research
*Module 2: 5398919 AEnS U 1(1-0-2) wwhn

(Scientific Research Methods)
vhdefidnw: mnuAamaingrmans nsaadeuauyRgiuuarnmsviidungul Naunuazonuuy
M9y sliadoyanavmadianisiivdoya milnszideyauaznisudana muddeniepdin

Scientific thinking; hypothesis test and its generalization to theory; research design
and planning; data type and data collection techniques; data analysis and interpretation;
clinical research
*Module 3: NSNUNIUKAZNITUTELIUITTUNTTU U 1(0-2-1) e

(Critical Literature Review and Evaluation)
vhdedidnw: 155n55uLAzIMAToYA Indumefidanazgiudoyadidnnsedad Mdremisiy
ABUNIABSTONWIT NITNUNMINITIUNTTURATUNINTA N1sUTeendldtayarssanssulunisleu
WITNUS
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Literature and its sources; relevant internet and electronic databases; computer
software aids; literature review and critique; literature information application to dissertation
*Module 4: @R munN15IY U 1(0-2-1) nenn

(Statistics for Research)
vhdefidnw: adfmdmssaun mstiauedoyaluguuuumssuaznsm msnszanefvesnguiedng
N1SAUINIUIAYDINAUA0E1S aTATIDYNIY; ANOVA lauands anduiius n1sanneeidady Ay
naunNau KU wazUdunus

Descriptive statistics; data presentation: tables and graph; Sampling distribution;
sample size calculation; inferential statistics; ANOVA; Chi-square; correlation; linear regression;
goodness of fit; confounding and interaction
Module 5:  9nNkUUNTNAADY MU 2(1-2-3) N

(Experimental Design)
vhdefifnw: senuUNMTVAaUANNREIL UHUNMTARBILUUANANYT] NMInAaesiTluuLuUdNUAeN
augiiﬁ N1300NLUULTUNANDITIALUY 2 thay 3 ﬂ’]i@@ﬂLLUUﬂ’liVl@ﬁEN%uQﬂ N1799NLUVINUITENI
ARUN

Design for hypothesis testing; completely randomized design; randomized complete
block design; 2n and 3n Factorial design; advanced experimental design; clinical

research design
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2. HAAWSNTFBUTILAUNANGAT (PLOs) NeaAARBINUNIATIIUATUNAANSEITEUAINNINTFIUNITRANANET W.A.2561
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(Learner) (Co-creator) | (Active citizen)

PLO1 uanseendanginssuiifiszidouide Tansseu fasse1ussamis X X X X

A3 assaussatinivetmand wardndinfidressdns

PLO2 Uszgndldmuisuaiiszynd wWhiaifinsiest maluladduiadon X X X

HARdgIuTINN viseTanUssendlunisuiUegvnainaniunisalass
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lpSutouning

PLOT wanseeniiswginssufisnnauieuazmsisouinasndin X X
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5. WNUTLEAINIINTZABAMUTURHAYIUNIATTIUNANTSITBUFINNANEATEI183%1 (Curriculum Mapping)

® ANUSURAYRUNEN O ANMUSURAYBUTDY

187391 NUNR PLO1 PLO2 PLO3 PLO4 PLO5 PLO6 PLO7 PLO8 PLO9 PLO10
NUINIYIVIAU
721-582 NsAnyLUaIRudInSUINGINUS 2 ° ° ° ° o) o} o) ° ™ °
721-593 dusunaaiuseeng 1 1 L U o o o o ° ° °
721-594 Funwmaniiussynd 2 1 ° ° o) o) o} o) ° ™ ™
PUINIYIVIAULADN
721-511 Msiaszilagldiniaaile 3 ° ° ° o) o e} o o) ° o)
721-515 33n19n1gnnlunsanenau Ui lenie 3 ° ° o) o) o) o} o) o ° o)
721-522 wmAluladTinndainaay 3 ° ° o) o) o e} o) ) ° o)
721-526 WAlUladkarN159nN1SUDRELIURS Y 3 ° ° o) o) o) e} o) ° ° o)
721-548 NANANNIINFAUSY 3 ° ° o) o) o e} o) ) ° o)
721-551 AAnssudad 3 ° ° o o o o) o ) ° o
721-554 waluladnsueniarnsviusansdmsu
. 3 ° ° o) o) o) o) o) ° ° o)

ASEUIUNITTININ
721-557 Msundnkasnsieuselevuainvaads

. 3 ° ° o o o o) o ° ° o)

Y
721-562 15931908y 3a0Ra10 3 ° o © © © o 0 ° [ 0
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197391 wiaefin | PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PLO6 | PLO7 | PLO8 | PLO9 | PLO10
721-581 s31U8U53999194A] 2 ° ° o o o) ) ° ° ° °
950-500 szidauiniaY 3 ° ° o o o ° ° ° ° °
WNINIVUADN
721-510 wiadansatnasiaegaiionsiase

3 ° ° o) o o) o) o) ° ° o)
721-512 uiauazaminlasunln sl 3 ° ° ° o o o o o) ° °
721-513 Fnsaninsalnd 2 ° ° o o o o o ° ° °
721-514 AMSWAUNIENITIATIEN 1 ° ° o o o o) o o) ° o
721-516 mIAzimaaiauindey 3 ° ° o o o) o o ° ° °
721-517 wialulagniaail 3 ° ° o o o) o o ° ° o
721-518 neenaniveeyyadase 2 ° ° o o o o o ° ° o
721-519 vhdaiiaunaniniaeiussend 3 ° ° ° o) o) o) o) ° ° °
721-521 fiwIngdwandey 3 ° ° o o o o o ° ° o
721-523 uamwmdﬁmmzﬁ’] 3 ® L] ©) @) ©) O @) L] o )
721-524 180NN INA 3 ° ° o o o o o ° ° o
721-525 wmalulagnsirdanagnsianisvezyanes 3 ° ° o o o o o ° ° o
721-527 msUszliunansenularALEEesY

3 ° ° o) o o) o) o) ° ° °

Aqnaau
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183 Wisefin | PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PLO6 | PLO7 | PLO8 | PLO9 | PLO10
721-528 wialulagnisinianng
. ) 2 ° ° o) o) o) o) o) ° ° o)
Aunany
721-529 walulagnisurdnuiidey 3 ° ° o o) o o) o ) ° o
721-530 walulagnisgesaanalsonnie 3 ° ° o) o) o) e} o) ° ° o)
721-531 N5AALUAINILALYBIY9SITURRAZNIT
) 3 ° ° o o) o o) o ° ° o
Uszandld
721-532 Angndansnediues 3 ° ° o) o) o) o) o) ° ° o)
721-533 NodllasAoaanyn 3 ° ° o o) o e} o ) ° o)
721-534 Tannodiuo3tInm 3 ° o o © o @ 0o ° ° o
721-535 11935 1UNTIANITRIMINABUKAZ AL
g 3 ° ° o o) o o) o ° ° o
Uannny
721-536 A1SINNITAISUBDU 3 ° ° o) 0 o) e} o) ° ° o)
721-537 MSAAALLATAIUANNITHERLTATINN 3 ° ° o o) o o) o) ° ° o)
721-538 msuTuugsnunmuaznslduseloniuia
. 3 ° ° o o) o o) o ° ° o
Fann
721-539 dafiAwnIanalulagdsinasy 3 ° ° o) o) o) o o) ° ° °
721-541 AIVDEANTUNTITUYIR 3 ° ° o o) o) e} o) e} ° o)
721-542 9WNSHDFUNNLATHAN S9N 3 ° ° o o o o o ° ° o
721-543 ANSHAANILATITININ 3 ° [ o O ¢} e} o) o ° °

12



183 Wisefin | PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PLO6 | PLO7 | PLO8 | PLO9 | PLO10
721-544 1ATYD9EN 3 ° ° o o o) o o ° ° °
721-545 neneansiadesdnony 3 ° ° o o o o o ° ° °
721-546 Msuanansledlawiuan1sussgnaldanu 3 ° ° o o o o o ° ° o
721-547 Lwﬂiuiaﬁﬁwﬁuuaﬂmﬁu%uqq 3 ° ° o o o o o ° ° o
721-549 ywsgiulugnamnssukasiesuuAnTs 3 ° o o o o o o ° ° o
721-550 WU AYNINEASUNFINTINN 3 ° ° o) o) o e} o) ° ° °
721-552 wAluladnaeuinnIm 3 ° ° o o o) o o ° ° o
721-553 MynTEilaoonuUULAIasUFnIaiTnm 3 ° o o © o o o o ° @
721-555 waluladvesoulwl 3 ° ° o o o o o ° ° °
721-556 nsasuvendedundsiy 3 ° ° o o o o o ° ° o
721-561 M3 ATen 3 ° ° o) o) o) o} o) °® ° o)
721-563 MSLSUHNTE DU 3 ° o o © o o o ° ° o
721-564 mﬁﬁuﬁwaﬁaﬂ 3 ° ° o o o o o ° ° °
721-565 Fanuilunazdanalseneu 3 ° o o © o o o ° ° o
721-566 TeMualdmudaulasian 3 ° ° o o o o o ° ° o
721-567 dedagtudwiutanUssend 3 ] ° o 0o o © o ° ° °
747-501 @R MTUINUIAY 1 ° ° o ° ° °
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5197397 wineAn | PLO1 | PLO2 | PLO3 | PLO4 | PLO5 | PLO6 | PLO7 | PLO8 | PLO9 | PLO10
NUINIV1INETNUS

721-590 ANeNINUS (W Hi-Fi) 24 ° ° ° ° ° ° ° ° ° °
721-591 ININUS (W Hi-Fi) 36 ° ° ° ° ° ) ° ° ° °
721-591 Inenfinus 36 ° ° ° ° ° ° ° ° ° °
721-592 Anenfinus 18 ° ° ° ° ° ° ° ° ° °
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Air Pollution
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Carbon Management
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Biogas Production Process Monitoring and
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Modern Organic Synthesis
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721-531 NIAALUAINILATVBIE T TIUY A

wagn1sUsTEnALY 3(3-0-6)
721-532 Ienmaninediues 3(3-0-6)
721-533 woflesnonanun 3(3-0-6)
721-593 dunwmaaiussend 1 1(0-2-1)
721-594 dunuimaeiussend 2 1(0-2-1)
721-515 FBmenmenmlunisfinwaudaianig 3(3-0-6)
721-534 Tanwadiuestinn 3(3-0-6)
721-562 lAs9as9ayIanaaIn 3(3-0-6)
721-565 TanuluwazTanlsusenau 3(3-0-6)

NAINUIYAL/YTD NAIUNIIVINTSHaUNaY 5 U
NAUITENRANUNLUINTANTNIIVINIT

Taksapattanakul, K., Tulyapitak, T., Phinyocheep, P., Ruamcharoen, P., Ruamcharoen, J.,
Lagarde, F., Edely, M., & Daniel, P. (2017). Raman investigation of thermoplastic
vulcanizates based on hydrogenated natural rubber/polypropylene blends. Polymer
Testing, 57, 107-114.

Taksapattanakul, K., Tulyapitak, T., Phinyocheep, P., Ruamcharoen. P., Ruamcharoen, J.,
Lagarde, F., Edely, M., & Daniel, P. (2017). The effect of percent hydrogenation and
vulcanization system on ozone stability of hydrogenated natural rubber vulcanizates

using Raman spectroscopy. Polymer Degradation and Stability, 141, 58-68.

A o = a A = Aa ¢ !
Na\?']u‘ﬂu’]Lauaiumﬂi%sqll'mﬂﬂqi bAL/MAIDUNITANUNTIULAN

Munlee, R., Ketsri, P., Monchawin, C., & Ruamcharoen, J. (2016). Sago starch/natural rubber
biocomposite films improved the compatibility with montmorillonite clay. The 10"
Pure and Applied Chemistry International Conference, February 9-11, 2016. (pp. 1242-
1245). Bangkok: Chulalongkorn University.
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(6) 9 Madnu PaziATegsTn

g@mﬁﬁﬂmq\i’s’j@ Ph.D. (Chemistry), University of Aberdeen, UK
GRAMPLYY wiATIE9

FUALINAYING HYILAENI1A158

A13$IUADUTEAUYIYYI93

AN Fo3w AYeihl)
721-251 WwATER 3(3-0-6)
721-252 UfuRnsieiiaTen 1(0-3-0)
721-351 mMsezinaadasile 3(3-0-6)
721-352 UftRnsisginaniosie 1(0-3-0)
721-471 I 1(0-2-1)
721-477 NUIEMUAT FIINYT 3(0-9-0)
721-479 Ugymidiegniaadl 2(2-0-4)

A158UABUTEAVUUAARN Y

a3 o3 nigin
721-511 MsieTgimaadesdie 3(3-0-6)
721-581 sl UiTidemaall 1(1-2-3)
721-593 dunwimaaivssend 1 1(0-2-1)
721-594 dunwmaniiussend 2 1(0-2-1)
721-595 WtaiiAwmLAiiuszend 2(1-3-2)

mszaugaulundngnsil

SN Fo3w ATeihl
721-511 Mnzinaadedile 3(3-0-6)
721-513 wmsauninsalnd 2(2-0-4)
721-514 ANSHAUNIBNNTIATIEN 1(1-0-2)
721-516 Mnzdimaiiaundey 3(3-0-6)
721-519 Wdeilaumaniitiassilssynag 3(2-3-4)
721-523 vanMEMALLaTL 3(3-0-6)
721-528 waluladnmstdaniedanndey 2(2-0-4)
721-581 521 08UII9U9LA] 2(2-0-4)
721-590 eINUS 24(0-72-0)
721-593 dunwmanivssend 1 1(0-2-1)
721-594 dunwimaeiuszend 2 1(0-2-1)

NAIUIVYLAL/YID NAIIUNIITINTSTaUNaY 5 U
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NaATTRRUTlUNTEINIITINS
Jayeoye, T. J., Cheewasedtham, W., Putson, C., & Rujiralai, T. (2018). Colorimetric determination

of sialic acid based on boronic acid-mediated aggregation of gold nanoparticles.
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Plaisen, S., Cheewasedtham, W., & Ruijiralai, T. (2018). Robust colorimetric detection based
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(7) %o 21in1 RYINaUILIET]

q@mﬁﬁﬂmqaqﬂ Ph.D. (Chemistry) University of Reading, UK
GRURRL'Y \ATBUNTE

FUALINIYING HYILANENI1A158

=

A132UFBUIEAUUSYYINT

T

SN Fo3w ATeihld
721-111 waiivialy 1 3(3-0-6)
721-113 Wil 2 3(3-0-6)
721-232 PBUNIY 1 3(3-0-6)
721-233 U uAnswildunsd 1 1(0-3-0)
721-234 LPIBUNTE 2 3(3-0-6)
721-235 UURNSIALBUNSE 2 3(3-0-6)
721-332 \ATBUYIENeaRaImMNTIY 3(3-0-6)
721-353 anlnsalalusarsdunse 3(3-0-6)
721-371 1ASIULAY 2(0-6-0)
721-471 duuun 1(0-2-1)
721-472 FUNUINNUAT-FIINEN 1(0-2-1)
721-473 duuumaiignannssy 1(0-2-1)
721-477 NITITENIUAT-TIINEN 3(0-9-0)
(

721-478 M58 AN YAAINTTH 3(0-9-0)



721-479 Yeymdiewynaadl

A1529UADUTEAUUUAARNE

SVEIY ¥oI
721-593 dunwimaaivssend 1
721-594 dunwmaniiussend 2

Mmszaudaulundngnsil

eGPk PoI
721-593 dunwmaaiussend 1
721-594 dunuimaeivssend 2

NAINUIYAL/YTD NAIUNIIVINTSHaUNaY 5 U

NAUITENRANUNLUINTANTNIIVINIG

Chairgulprasert, V., & Madlah, P. (2018). Removal of free fatty acid from used palm oil by
coffee husk ash. Science and Technology Asia, 23(3), 1-9.

Chairgulprasert, V., & Waehayee, H. (2018). Removal of methylene blue dye in water using
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2(2-0-4)

WUIBAR
1(0-2-1)
1(0-2-1)

NUIYAH
1(0-2-1)
1(0-2-1)
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in water by adsorbents from Pithecellobium dulce. KKU Science Journal, 44(1), 189-200.

(8) o 2581 Auidlaq

q@msﬁﬂmqqqﬂ Ph.D. (Applied Chemistry), RMIT University, Australia
AUV wiAAsIEn

FUNUIMITIYINTG 919159

=

A132UFBUIEAUUSYYINT

T

TP Fo3m

721-111 il 1

721-113 Wil 2

721-251 WwIATIEN

721-252 UfuRnsiniiaTen

721-351 Mnzflagldinedle

721-352 UitRnsnsinseilaglfieiosile
721-372 WIVDLANIEN9LAL]

721-472 FUNUSLAT-TIINYN

721-474 NN151NULATINUITEAAT-INYN

AR
3(3-0-6)
1(0-3-0)
3(3-0-6)
1(0-3-0)
3(3-0-6)
1(0-3-0)
2(2-0-4)
1(0-2-1)

(
(
(
(
(
(
(
1(0-2-1)



721-477

ANFIYNLAT-TIINEN

A1529UABUTEAUUUAARNE

SN

721-511
721-595
721-512
721-581
721-591
721-592
721-593
721-594

dl a

I3
MAs1zAleeleIdle
defitAwniuaiiussend
WHALALAAIALATUIINNT I
e 08UITIUNIAL
Ane1anus
ANLANUS
dunwimaaivssend 1
% a 6
dunuanlseyng 2

mszudaulundngnsil

TN

721-510
721-512
721-511
721-518
721-541
721-581
721-591
721-592
721-593
721-594

d‘ a

I3
WALANSANAANSAIDEINNBNITHATIE
wHALALAAIALATUINNS I
MAs1zlee eIl
MIMANIVDIDUYADATE
LAVDINANAUNTITUIR

= ada o =

58 0gUITIVYNILAL
ANLANUS
ANSANUS
% a 6
dunueenUIzeng 1
U a 6
dunwimaaiuszend 2

NAITUIVULAL/YTD NAIIUNIITINTSToUNas 5 U
NAIUITENRANUNEUINTANTNIIVINIT
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3(0-9-0)

ATeihl)
3(2-3-4)
2(2-0-4)
3(2-3-4)
2(1-2-3)
36(0-108-0)
18(0-54-0)
1(0-2-1)
1(0-2-1)

MUBAR
3(3-0-6)
3(2-3-4)
3(2-3-4)
2(2-0-4)
3(3-0-6)
2(2-0-4))
36(0-108-0)
18(0-54-0)
1(0-2-1)
1(0-2-1)
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178.

e auslunUssgdvIng wag/mIelnsaiuis gy

Kohing H., Tasara J., & Khummueng W. (2018). Effect of infrared drying on phytochemical

content, antioxidant activity and physicochemical properties of germinated brown rice.
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9) e
ARNIANYEIER
GREeRke!
FILNUINIIBINT

glsasas Yuduns

Us.0. (@adl), L.a9a1uAsuUNs
CiPIEY

919158

A13$IURDUTEAUYIYYI93

SN

721-111
721-112
721-113
721-115
721-233
721-361
721-362
121-363
721-494

Fo3vn
iy 1
UftRnsiaivhly
wilvily 2
naniAil
UfuRn1setdun3d 1
Al
UdRnsTLAll
waluladioulyy
Smnssueiitanimdosdu

A1529UADUTEAUUUAARNE

WU

721-552
721-555
721-595
722-532
722-533

I3
WwAlUlagNaIIUT NI
walulagvasoulasl

(3

WvoiAYNLATUITINA

]

asTinenlunsuaniieg
nstiuselevianiivayulnsvioshiu

mszaudaulunangasi

TN

721-521
721-522
721-542
721-548
721-552
721-555
721-595

FoIvn
FvAnendunadoy
wmaluladTrnmawndou
o sLilequnLazNEn ST
HARAuTAINIEUNSY
WAlLlAgNEaIIUTINIEA
walulagvoaaulol
Wteiiaumaniiussend

ATeihl
3(3-0-6)
1(0-3-0)
3(3-0-6)
3(3-0-6)
1(0-3-0)
3(3-0-6)
1(0-3-0)
3(3-0-6)
3(3-0-6)

nwhe
3(3-0-6)
3(3-0-6)
2(2-0-4)
3(2-3-4)
3(3-0-6)

UBARN
3(3-0-6)
3(3-0-6)
3(3-0-6)
3(3-0-6)
3(3-0-6)
3(3-0-6)
2(2-0-4)
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722-532 #STIelunINan Y 3(2-3-4)
722-533 nstiuselevtianiivayulnsviosiu 3(3-0-6)

NASIUITERAZ/UTD NASIUNIIBINTToUNRAS 5 T

naeATefiARsTlunsannng
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(10) %o IO NTALIE

AANSANIFIEA 2.0, (AFINTINLAT), N AWATUATUNT
&1973%7 FNITULAL

FILNUINIITINT 919158

A13$UADUTEAUYIYYI93

SWEI o3 nihgin
721-112 UftRmsiaiivialy 1(0-3-0)
721-284 Anulaenselulsanugaamnssy 2(2-0-4)
721-285 QUVNAANANTIAINTTULAL 2(2-0-4)
721-291 welulagazen 2(2-0-4)
721-381 glimlowesistu 1 3(3-0-6)
721-382 gilnlowosistu 2 3(3-0-6)
721-383 UfjUansgiinleivasistu 1(0-3-0)
721-386 Usngnisaiting 3(3-0-6)
721-387 il#lulssnugmamngsu 2(2-0-4)
721-355 ﬂg’jﬁ’amﬁlmwﬁﬂmmwﬁw 1(0-3-0)

(
(
(
721-388 VPUANYILSUREIMINT Y 1(0-3-0)
721-391 N1IATUANANIN 2(2-0-4)
721-473 GRCUVR NI RT RV PR 1(0-2-1)
721-475 NTIEMLATgnaInTsH 1 2(0-6-0)
721-476 NFILNLANYAEINNTTH 2 4(0-12-0)



721-481
721-482
721-486
721-493

LATlgnaIMNTIY
UfuRnsAiligaaIvngsy
NOVUNYYNENNTTY
NARTUNAUNY

A1589UABUTEAVUUAARNY

TN

721-593
721-594
721-595
721-517

d‘ a

Yo
U IS (3
dunumaaiivszend 1
dunuimaeiussend 2
WdefitAwniuaiiussend
wAlulagnaadl

mszaudaulunangasi
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721-517
721-545
721-589
721-593
721-594

dl a

YU
walulagniuedl
Iemansiasotdang
wmsgulugnamvnssuuasiosuJuRng
dunwimaaivssend 1
% IS (3
dunuaanlseyng 2

NAIUIVYLAL/YID NAIIUNIITINTSTaUNaY 5 U

A o a a A Aa ¢ !
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1-0-2)
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= o~ o~ =

MUBAR
1(0-2-1)
1(0-2-1)
2(1-3-2)
3(3-0-6)

AYeihl)
3(3-0-6)
3-0-6)
3-0-6)
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0-2-1)

3
1
1

—_ o~ A~
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(11) ¥o SoyeySasl aviswus
WNIANYIE9ER U5.0. (@eans), u.adudnual
AU FvAans

FILNUINIIYINT 919158

A13$IUADUTEAUYIYYI93

SN o3 Tetinl)
725-115 nMEINAAEASEINSUNEIUIA 1 2(2-2-2)
725-116 NYINAAEATEINSTUNYIUIA 2 2(2-2-2)
725-117 A3TINYEMSUNEIUNE 1 2(2-2-2)
725-118 ATIEIdmITuNeIUIa 1 2(2-2-2)
725-113 Fpdladtndusune1uIa 3(3-0-6)
722-113 UURN15¥IINen 1(0-3-1)
724-429 55UV IRUIUA 3(3-2-1)
724-108 533UAUIUA 2(2-0-4)
718-462 auulwsiioguam 3(3-2-1)
721-472 FUNUINNUAT-FIINEN 1(0-2-1)
722-092 FUNUSTIINEN 1(0-2-1)
722-493 UeymiiLauni9g23nen 2(2-0-4)
723-493 WITOLADNANIEATUNITIAYAT 2(2-0-4)

A152UHDUTEAUUUNARNE

SWEI o3 nihgin
721-593 dunwimaaivssend 1 1(0-2-1)
721-594 dunumaaiivssend 2 1(0-2-1)
722-591 funwITIneUssend 1 1(0-2-1)
722-592 fuNwmMNTTINeseynd 2 1(0-2-1)

mszudaulunangasi

eliGieRi o3 mhgin
721-593 dunwmaeiissgnd 1 1(0-2-1)
721-594 dunwimaaivssend 2 1(0-2-1)
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#1973 AIAATIEN

FRALIVNIYVINT HYIeMans19158

=

A132UFBUIEAUUSYYINT

AN Fo3w Teinl
324-241 LPIALATIZN 3(3-0-6)
324-341 msdwszimaeilingldiedesde 1 3(3-0-6)
324-442 mMsUszgndnTiesimaeilagliiniesdie  3(3-0-6)
324-449 WvoNLAYNLATIATIER 2 2(2-0-4)
324-481 FUNUISLAL 1 1(1-0-1)
325-101 UitRnsaiivialy 1 1(0-3-0)
325-241 UURNSAIAATIEN 1(0-3-0)
325-243 UfTRnseiBinsesitugu 1(0-3-0)
325-341 UftRmsmsengimaaiiagliieiesdio 1 1(0-3-0)
325-491 1AS9UNaLAR 1 3(0-9-0)
325-492 1AssumaAll 2 3(0-9-0)

A1389UABUTEAVUUAARN Y

SR Hodn NUIYAH
324-542 MFATIENReITaUnInsalnt 3(3-0-3)
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324-543 NNSLYNENTNGLAL 3(3-0-3)
324-545 fvineludandon 3(3-0-6)
324-641 nMsieziansaivuieuludandey 2(2-0-4)
324-681 FUNUIVINITNINAL 1 1(1-0-1)
324-682 FUNUIPINITNINAL 2 1(1-0-1)
324-783 FUNUIVINININAL 3 1(1-0-1)
324-784 FunuITINITNINAL 4 1(1-0-1)
325-697 eINUS 18(0-54-0)
325-798 NG 48(0-144-0)

mszaugaulundngnsil

TN Fo3m UBAR
721-511 mMsezimaadasile 3(3-0-6)
721-581 s2idyUITIeNaLAll 2(2-0-4)
721-590 NeINUG 24(0-72-0)

a o Gl = v o/ =
NAIUIYAL/YTD NAUNIIVINTSEaUNas 5 U
NANUITNRNUNLUINTANTNIIVINIG

Rujiralai, T., Kaewsara, S., Chuenchom, L., Jitpirom, P., Kaowphong, S. 2019. Facile and
environmentally friendly magnetic mesoporous carbon for the selective extraction of
antioxidants from water. ANALYTICAL METHODS, 11, 4204-4210

Dewi, I. R., Putson, C.,, Rujiralai, T., Cheewasedtham, W. 2019. The 45th Congress on Science and
Technology of Thailand (STT45), October 7-9, 2019, Mae Fah Luang University, Chiang Rai,
Thailand. (Proceedings, p.271-281).

Chotchuang, T., Cheewasedtham, W., Jayeoye, T.J.,, Rujiralai, T. 2019. Colorimetric determination
of fumonisin B1 based on the aggregation of cysteamine-functionalized gold nanoparticles

induced by a product of its hydrolysis. MICROCHIMICA ACTA, 186, 655-664.

Thongprapai, P., Cheewasedtham, W., Chong, K. F., & Rujiralai, T. (2018). Selective magnetic
nanographene oxide solid phase extraction with high performance liquid chromatography-
fluorescence detection for determination of zearalenone in corn samples. Journal of
Separation Scinece, 41, 4348-4354.

Jayeoye, T. J., Cheewasedtham, W., Putson, C., & Rujiralai, T. (2018). Colorimetric determination
of sialic acid based on boronic acid-mediated aggregation of gold nanoparticles.
Microchimica Acta, 185, 409-416.

Plaisen, S., Cheewasedtham, W., & Rujiralai, T. (2018). Robust colorimetric detection based on
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Longsaman, M., Rujiralai, T., Cheewasedtham, W., & Putson, C. (2018). Enhanced dielectric and
mechanical properties of natural rubber composites filled with gold nanoparticles. Key
Engineering Materials, 1662-9795(772), 43-47.

Hu, J., Wu, M,, Jiang, L., Zhong, Z., Zhou, Z., Rujiralai, T., & Ma, J. (2018). Combining gold
nanoparticle antennas with single-molecule fluorescence resonance energy transfer
(smFRET) to study DNA hairpin dynamics. Nanoscale, 10, 6611-6619.

Rujiralai, T., Juansai, N., & Cheewasedtham, W. (2018). Arsenic determination in soils and hair
from schools in past mining activity areas in Ron Phibun district, Nakhon Si Thammarat
province, Thailand and relationship between soil and hair arsenic. Chemical Papers,
72(2), 381-391.

Xu, L., Ma, L., Rujiralai, T., Zhou, X., Wu, S., & Liu, M. (2017). Hierarchical MoS; microspheres
prepared through a zinc ion-assisted hydrothermal route as an electrochemical
supercapacitor electrode. RSC Advances, 7, 33937-33943.

Cheaha, D, Issuriya, A., Manor, R., Kwangjai, J., Rujiralai, T., & Kumarnsit, E. (2016). Modification
of sleep-waking and electroencephalogram induced by vetiver essential oil inhalation.

Journal of Intercultural Ethnopharmacology, 5(1), 72-78.

(14) 3o VA5 YILLATHFIITYU

q@msﬁmﬁnqaqm Ph.D. (Fish Biology and Nutrition), University of Aberdeen, UK
AU FAINEN

AUUUINIGIING HYIEAEn319158

=

A13LIUHDUTEAUYIYOYI93

TN Fo3m AR
730-324 mnwwm?ﬁyﬁqﬂuma 2(1-3-2)
730-491 AU 1(0-2-1)
730-594 wAlLlagN1sUTEULUUYTNNIT 3(2-3-4)
730-234 wialulagnsnaninasnneaulazevsidin - 3(2-3-4)
730-236 Tnyumansuasnsuanemsdn i 3(2-3-4)
730-316 ASINEIAs eI 3(2-3-4)
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mszaugaulundngnsil
AT I3 NUIWAR
722-595 Ane1anus 18(0-54-0)

HAUAITHLAL/MTD HAIUNINIYINTTTOUNAS 5 U

wauitiaueluiivssAunns way/vielimsduvisiay

fgalld Wy, 300 95788, 985 Tawiasugosey, way ashl TiiAsugsTsy. (2561). NMTIATIEYIM
TaeulgdAmulunesunssu (Saccostrea wae Crassostrea) WagnmsiUseuisud3unala
ulsiAumludovesunssufismielusUungidonuaih funesunssuandissliunsdon.
MTUsEYNTVINIAUONAIIU IV TEAUTUTIAAN W IUINY I YT 47,6-7 5149714 2561
(1. 1343-1352). YDUWNY : UNINYIRYIIVANUMATTAY

Boonyanurak, T., Jariyaboon, R., Kongjan, P. Cheewasedtham, C., & Bunyakan, C. (2016).

Cultivation of Ceratophyllum demersum L. by wastewater from biogas scrubber. 39"

National Graduate Research Conference & 4" International Graduate Research

Conference, June 30-July 1 2016 (pp. 52-456). Bangkok: Assumption University of Thailand.
Donwang, W., Rujiralai, T., & Cheewasedtham, W. (2016). Study of HPLC conditions for

determination of snake phospholipase A2 in energetic products. The Pure and Applied
Chemistry International Conference 2016 (PACCON 2016, February 9-11 ) (pp. 147-152).
Bangkok: Chulalongkorn University

(15) To dusnd Wusua

ARNIANYIEIER Us.a. (welulad®nn), w.aawaiuasuns
#1973 walulagyinn

FUALINIYING 919159

A13$UADUTEAUYIYYI93

WU o3 nwhe
718-236 RYIMEMTUD I THaLIATUINTT 3(3-0-6)
721-472 FUNULAT-TIINYN 1(0-2-1)
721-474 NN5NUIATINUITEAAT-TINeN 1(0-2-1)
721-477 NNTITUNLAT-TINYN 3(0-9-0)
722-251 FPININ AU 3(2-3-4)
722-271 %3N 3(3-0-6)
722-272 U UAN"598%7Inen 1(0-3-0)
722-371 RV N NQAAWNTTH 3(2-3-4)
722-381 wialuladyinn 3(3-0-6)
722-401 WSUANN AN 1(0-2-1)
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722-493
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A1589UABUTEAUVUUAARN Y

722-512 FIneUszend 3(3-0- 6)
722-591 duuwmMTTInesegnd 1 1(0-2-1)
722-592 fuNwITINeTzend 1 1(0-2-1)
722-595 Weniinus 18(0-54-0)
mazausaulundngasil

SWEIN o3 wihgin
721-592 Weniinus 18(0-54-0)
721-593 dunwmaeiissynd 1 1(0-2-1)
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NAITUIVULAL/YTD NAIIUNIITINTSToUNas 5 U
NAIUITENRANUNEUINTANTNIIVINIT
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Characterization and safety evaluation of partially purified bacteriocin produced
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Brazilian Journal of Microbiology, 50(1), 33-42.

Boafo, D.K., Kraisornpornson, B., Panphon, S., & Owusu, B.E. (2018). Effect of organic and

reduced mineral fertilisation on pH, nutrient content and microbial properties of acid

soil. Annual Research & Review in Biology, 24(1), 1-11.

Kurniawan, E., Panphon, S., & Leelakriangsak. (2019). Potential of marine chitiolytic Bacillus

isolates as biocontrol agents of phytopathogenic fungi. IOP Conf. Series : Earth and

Environmental Sciencem, 217, 012044,

HauinEusluNUsEgivINISkas/MI0dn SANUN T ILLEY

(16) % W79A WIMBeSNE

MN15ANWIEIER Us.a. (@uedl), waswarunsuns

AU walulagdinw

FUNUNTIYINTG 919159

A132UFBUTEAUUSINS

SN o3 ATeinl
722-111 TNl 1 3(3-0-6)
722-113 UURn1s¥IINen 1(0-3-0)
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122-231
122-232
722-332
722-333
721-472
721-477
722-492
722-493

wnweanivialy
UURNINGNYAIERNS
A58V INY
UURNSEsTINeve Iy
FUNUIMLAT-FINET
NTITENIUAT-TIINEN
FUNUUINNTTINEN
Ugyyiilaunieginen

A158UABUTEAVUUAARN Y

SN

122-532
722-533
722-534
722-535
722-591
722-592
722-593
722-595
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asTInenlunsuanig
nslusglovtianiivasulnsluioanu
diTinewesivnelaanvieien
weumanstutiuaniou
fuNwITINeszend 1
duuumaTineUssynd 2
Usziudinivenuszendnunseue
Inentinug

mszaugaulundngnsil

SN
722-595

dIQ
Y93
ANSANUS

NAIIUIVYLAL/YID NAIIUNIITINTSTaUNaY 5 U
NAUITENRANUNLUINTANTNIIVINIT
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(3-0-6)
(0-3-0)
(3-0-6)
(0-3-0)
1(0-2-1)
(0-9-0)
(0-2-1)
(0-6-0)

ATetinld
3(2-3-4)
3(3-0-6)
3 (3-0-6)
3(3-0-6)
1(0-2-1)
1(0-2-1)

2(2-0-4)

18(0-54-0)

NUIBAR
18(0-54-0)

v A a (24 a a o L3
Jadl 911199, YsEER audy, alan aassala, waskiigd wimesny. (2561). waveslalagun

L3 UAUIALATANULTIUSIVBIAUNADY. 275975TNIMIaRTINYAT, 49(1), 4T72-474.

KA undLauelunUsegIrINTwaL/MednsRfiuisIuay
WA WIINeasny, Jallan anwn, 59A182R ULWIATLA, LaTEENT WINTA. (2560). UszAvBnmaes

lalawusianisdudinisaigiulnveatios Invedses Waillasn. n1sUseyudvingg

915 TRIASI 13, Yufl 21 - 23 QAN 2560, (U. 193-201). A53: au1ANtnlIAdYy

wisUsznelne.

915t uakily, WInh WImesny, uazglsissa uiuns. (2561). Havasas
afinndnauyIrien1sdugnIsieniaz NS aulnveliesu. 579e9IUNISUTEYNIYINIT
WYAIUUINTIAATIN 17, Fui 19-21 WeAdn1ew 2561, (U.1-6). WWedlual: unInenaeidesin,
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(17) %o W13a el
WNIANYIE9ER Us.0. (103), Lawaruauns
GREeRke! wilgeaand
FILNUINIIYINT 919158

A13$IUADUTEAUYIYYI93

AN Fo3w AYeihl)
721-112 UftRnsiaiivily 1(0-3-0)
721-113 WAl 2 3(3-0-6)
721-115 nanLAll 3(3-0-6)
721-241 WPILTINENE 3(3-0-6)
721-242 U URnsunilBeEnd 1(0-3-0)
721-471 duuun 1(0-2-1)
721-473 dunwIILAlgnaIvns sy 1(0-2-1)
721-478 N5338N AN QRAINTTH 3(0-9-0)
724-428 WATANIINYIAENS 3(1-4-4)

A1589UADUTEAVUUAARNE

SWEIN o3 wihgin
721-593 dunwimaaivssend 1 1(0-2-1)
721-594 dunwmaniiussend 2 1(0-2-1)
721-564 infliiuinvesTan 3(3-0-6)

mszaudeulunangasi

SWEI o3 nihgin
721-593 dunwimaaivssend 1 1(0-2-1)
721-594 dunwmaniivssend 2 1(0-2-1)
721-564 infliiuinvesTan 3(3-0-6)

NAINUIYBAL/MTBNAUNIIVINTSHaUNAY 5 U
NAUITENRANUNEUINTANTNIIVINIT
Sattar, M., Hayeeye, F., Chinpa, W., & Sirichote, O. (2019). Poly (lactic acid)/activated carbon

composite beads by phase inversion method for kinetic and adsorption studies of Pb?*
ions in aqueous solution. Desalination and water treatment, 146, 227-235.

Sattar, M., Hayeeye, F., Chinpa, W., & Sirichote, O. (2017). Preparation and characterization of
poly (lactic acid)/activated carbon composite bead via phase inversion method and its

use as adsorbent for Rhodamine B in aqueous solution. Journal of Environmental
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Chemical Engineering, 5, 3780 - 3791.

HaUTEus luNUTEYIvINTg Uag/vIelnsAnuisILLEy
gy 0ens, W1 wedldy uar oBuwnzd Wgymiu. (2562). mawSeukasAnwnndnuvurauiy

ffudnnufengnud. n15UseanIvINITIEAUYIF AT 16 UMITNIBENYNTAINT INGUYR

AT, TUP 34 FuAN 2562, (W. 1232-1238). NTUNN: UNINGITUNYATANENT,
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(1) %o afsh wadu
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a1 AAFNERSILAYEAD R

FILNUINIIBINT J09ANEANTI5E

=

A132UFBUIEAUUSYYINT
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SN Fo3w
747-101 analuTIngalny
747-231 NTUATILAUTEIINS
747-339 FILUUNNEDH
746-452 duuun

746-451 1ATUTIEUAAA

A1589UABUTEAVUUAARNYN

WAV o3
747-521 ADRFIMTUNUIY
747-522 ALUUNEDH 1
721-581 528Ul
747-571 duuun

747-581 INYITANUS

747-670 NYIANUG

747-675 duuun 1

747-676 duuun 2

mszudaulundngasil
SV ¥
721-581 szileuisidemani

NAIIUIVYLAL/YID NAIIUNIITINTSTaUNaY 5 U

NAUITINRANUNLIUINTANTNIIVINIG
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AYeihl)
3(2-2-5)
2-3-4)
2-2-5)
0-2-0)
0-9-3)

3
1
3

A~ o~ A~

nwhe
3(2-2-5)
3(2-2-5)
3(3-0-6)
1(0-2-1)
18(0-54-0)
48(0-144-0)
1(0-2-1)
1(0-2-1)

UUILAR
3(3-0-6)

Owusu, B.A,, Lim, A., Makaje, N., Wobil, P., & Sama-Ae, A. (2018). Neonatal mortality at the

neonatal unit: the situation at a teaching hospital in Ghana. African Health Science,

18(2), 369-3717.

Gautam, N., Ueranantasun, A., & Lim, A. (2018). The models of age-specific mortality rates and
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their patterns from female total population counts. Journal of Population and Social
Studies, 26(3), 235 -247.

Sae-Tae, N, Lim, A., Kakchapati, S., & Ueranantasun, A. (2018). Hospital reported factors associated
with mortality among road traffic accident victims in Southern Thailand. The Southeast
Asian Journal of Tropical Medicine and Public Health, 49(4), 717-726.

Hue, H.T.T, Pradit, S., Lim, A., Goncalo, C., & Nitiratsuwan, T. (2018). Shrimp and fish catch landing
trends in Songkhla Lagoon, Thailand during 2003-2016. Applied Ecology and
Environmental Research, 16(3), 3061-3078.

Hue, H.T.T, Pradit, S., Jarunee, C., Lim, A, Nitiratsuwan, T., & Goncalo, C. (2018). Physical
properties of three Songkhla Lagoon fish species in the lower Gulf of Thailand during
and after the monsoon season. Applied Ecology and Environmental Research,

16(5), 6113-6127.

2) o 1235y NASILSYT

ANSANIFIEN Us.0. (AdBun3e), Lasvauasung
4107139 \ALBUVSY

FAUINIIYINTG 919139

=

A132UFBUIEAUUSYYINT

T

SN Fo3m ATeihl
721-113 WAl 2 3(3-0-6)
721-231 nanLAduUN3y 3(3-0-6)
721-232 LAIBUE 1 3(3-0-6)
721-233 U uAnswildunsd 1 1(0-3-0)
721-331 LARNARAUTITUYR 2(2-0-4)
721-353 alnnsalnUvesasdunsd 3(3-0-6)
721-383 UURnsianiznle 1(0-3-0)
721-403 NISRNIIY 0(0-300-0)
721-471 AU 1(0-2-1)
721-472 FUNUINIUAT-FIINEN 1(0-2-1)
721-473 funwInILAlgnaIvnT Ty 1(0-2-1)
721-477 NNTITENILAT-TINYN 3(0-9-0)
721-478 NT3LNIANYAEINTIY 3(0-9-0)
(

721-482 U uAnnsinilgnannnssy 1(0-3-0)
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a o = a }74 o/ =
NAIIUAAYLAT/$TD HATUNIGIVINTEDUNAS 5 U

NANUITINRANUNLUINTANSNIIVINIG

Sookyung, U., Thitithammawong, A., Nakason, C., Pakhathirathien, C., & Thaijaroen, W. (2018).
Effects of Cashew Nut Shell Liquid and Its Decarboxylated Form on the Properties of

NUIBAR
1(0-2-1)
1(0-2-1)

WUIBAR
1(0-2-1)
1(0-2-1)

Natural Rubber. Journal Polymer Environmental, 26(8), 3451-3457.

Pakhathirathien, C., Pearuang, K., Nahason, C., Kaesman, A., & Rungvichaniwat, A. (2016). A

comparative study of stearyl aromatic esters and aromatic oil as processing aids in
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natural rubber compounds. Songklanakarin Journal Science Technology, 38(5), 501-506.

(3) o SUINT JUNFUTIU

q@msﬁﬂmqqq@ Ph.D. (Chemical Engineering), University of Bath, UK
GREeRke! AMNTsUAILINEDY

FILNUINITIBINS 919158

A13$IUADUTEAUYIYYI93
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721-593 dunwimaaivssend 1 1(0-2-1)
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Fan, J., Santomauro, F., Budarin, V.L., Whiffin, F., Abeln, F., Chantasuban, T., & Chuck, C.J.

(2018). The additive free microwave hydrolysis of lignocellulosic biomass for

fermentation to high value products. Journal of Cleaner Production, 198, T76-784.

(4) Fo ANTAN §INUSUINS
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GREMERY Wndvmans
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A3TUABUTEAUYIYYI93
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the Anti-inflammatory Activity of Piceatannol-rich Extract from Senna garrettiana
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1(0-2-1)

Heartwood. Chiang Mai Journal of Science, 45(7), 2691-2702.
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(1) o WaNAIY 31Ty

g@mﬁﬁﬂmaﬁﬂqm Ph.D. (Polymerization Process), UK
41071391 Ienmansnodiues
FUALINAYING HYI8ANENI1A158

NASIUITERAZ/UTD NASIUNIIBINTTToUNAY 5 U (290 2558-2563)

e ARy sandnng

Taksapattanakul, K., Tulyapitak, T., Phinyocheep, P., Ruamcharoen, P., Ruamcharoen, J., Lagarde,
F., & Daniel, P. (2017). The effect of percent hydrogenation and vulcanization system
on ozone stability of hydrogenated natural rubber vulcanizates using Raman
spectroscopy. Polymer Degradation and Stability, 141, 58-68.

Taksapattanakul, K., Tulyapitak, T., Phinyocheep, P., Ruamcharoen, P., Ruamcharoen, J., Lagarde,
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]

ADUNILMDS

PLO5 fiaiunausimuLail
Uszgnd Lilemeuauosny
ADINTVDIUTEWALAL
gRENVNTIUTTDIAY

K26 Anuiamulssiliuniuasegeans
K27 anuiiunisduguseneuns

K28 Anu3iunsndduniedyan

Al aszntnluasIeuII

A2 f3EMENTRRMSIIN/NYNUNE/
sutleu/Aty

A13 sszminizesnsAnegnaduszuy
Ald nandnaulanazdyUam

AL7 f5EninTaensFansnITHmUI
Uszimnanaznisiamgnamnssuly

71890U

520 vinwglumsysannsaudiiteimunnudiy
wUsEYNA

S21 MinweNSUTEHUAUNULAEAIUANAINNY
\ATgANENT

522 vinwgsumsidsuenansiveiiteannzifeu

ningaunaloan

PLO6 Lan0aniangAnssunis
1NTEUIUNTNIINGIANERSUN
Tgluauilasunaumune

Kd Anudidsaniuniiussend

K23 AnadaunssuIunITIsenainemans

A3 ATERtNEIAUEIAEUDINTTH

I3

ANUSAENAAliUsEENd
A13 asgniinizesnsAnegnaduszuy
A4 nansinauladazidey e

A18 ATERUNDIA LA VDINITUN

ASEUIUNISINGIANEATU LY

s4 vinwensundgymilagldanuiidadnamunil
Uszynd

s15 vinwgnsldvguawaznisanagaduszuy

PLO7 wan90aniangfingsy
TNIAULBILAZNISISEUIRNABA
Win

K29 Anudaun1sauay Ins1ent uagdanis

TRHG)
Y

A13 pszuinisasn1sanegadussuu
Ald nandnaulanazndgyUam

A19 asgntindanisiseusnaendin

S23 vinweMsiseuinaeniiin

524 inwelurnassed 21

PLO8 wanseanfan1sugumnu
ANUNTNNANAUALUNITYINIU

K30 Anudanumalulagasaumnauazi1ieas

Tutlagiu

A20 ASENTNIUNUINATNAVDIAULDS

Tunsvianusiuiugdu

25 finwensUfUARUAmUNUIMnTNluNIg

9UIWAUEDY
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NAAWSNSISEUTTEAUNENGNS

(PLOs)

Knowledge

(Cognitive)

Attitude
(Affective)

Skill

(Psychomotor)

WAL as1amTetny uag
YSUMMNUUTUNVDIFIAUN

LANANLaLL U UWUAS

A21 p3zninenNdAgYIoINITATI
LA
A22 pseniinden1s3ivinviung

Wasuwlag

$26 YINWENITAS AU
518 vinwrlunsitmaluladansaumAwarnig

ARMILYIANTOENEIINVIU

PLOY T¥nwilneuas
awdangulunisdeansids
Weemansiuaiiussendeens
wingauiuwsiaznaudmviing

K31 Anudanunisldnwlvewaznwsangy

A23 ATERUNDIANEIARUDINIT

doanstagldnmuivewaznwdingy

s27 Fnwrmsaeanstagldnwilnewazanundngy
$28 vinwen1s UaueNanukuuUINUaT NSy
F18UTVUALUNAILITY

$29 WinyeNTININEINTAUAMNINYBNWITYBEN

LANNTEU

PLO10 Towalulagasauwme

LALNITIATIEITIRAVIUNT

LY

U TRnusuaiiussend

K24 Anudaudnsemaaduay/atn

K30 Au3Aumaluladansaumeunazi1ias

Tutlagdu

A16 AaaNsIAs1Emdesavluay

2

v al
AULANUTZENG

]

A24 psyninienNdfgven sy

walulagansaune

518 vinwglumsldmaluladansaunenaznis
ARAILYIAN IOV
$30 MFBATEdILavluNMsU TR AT

Uszynd

A15719 A-1-7 HAGWSNTTBUSTEAUTIBIVIU Knowledge/ Attitude / Skill

SNESI87Y/ Y5183/ IMUIUNUBNA

A2MU3 1IN uag attitudes

721-510 WARANTANAANTAI081NDNTIATIEN

K3+K4+K5+K6+K8+A1+A3+A4+S53+S4+S5+S6

721-511 mswaseiagldiasadile

K3+Ka4+K5+K6+K7+K8+K9+A1+A2+A3+A14+A16+A23+S5+56+S7+S27+528

721-512 whakazamintasuilnnsiw

K3+K4+K5+K6+K7+K8+A1+A2+A3+A4+AS5+A6+AT+S5+56+S7

721-513 Fsneaininsaln

K3+Ka4+K5+K6+K7+K8+K9+A1+A2+A3+A14+A16+A23+S5+56+S7+S27+528
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SWES1973%/ Y5183/ ITUIUNUYNA

AU3 Yinue uag attitudes

721-514 NSRAUNITNITIATIEH

K3+K4+K5+K6+K7+K8+K9+K10+K11+K12+K24+K29+K30+K31+A3+A4+A5+A6+A13+A16+A23+S
14S2+53+S4+55+S7+S516+S518+519+S520+S527+528

721-515 Fnanennlunsaneauvilenig

K3+K4+K5+K7+K8+K9+K19+K21+K24+K29+K30+K31+A1+A2+A3+A5+A13+A18+A19+A23+51+54+S15
+S18+523+524+S25+S27

721-516 NS BATILINWALAILINADU

K2+K3+K5+K7+K10+K11+K12+K14+K15+K24+K23+K25+K29+K30+K24+K30+A1+A2+A3+A9+A10+A13
+A16+A224+A23+56+57+515+516+518+527+528

721-517 walulagniaedl

K3+K4+K5+K7+K8+K9+K24+K29+K30+K31+A1+A2+A3+A13+A17+A18+A19+A20+A22+A23+51+S
4+S15+S518+520+523+524+525

721-518 I AansveteuLaBaTy

K3+K4+K5+K6+K9+A2+A3+A4+AT+S1+S53+S4+S55+57

721-519 Wdefiiyniaaiiinsgisegnd

K3+K4+K5+K6+K7+K8+K9+K10+K11+K12+K13+K14+K15+A1+A2+A3+A4+A5+A6+AT+A8+A9+A1
0+A13+A15+A16+A23+51+S2+S3+S4+S5+S7+S515+516+S17

721-521 ReINENELINADY

K3+K4+K10 +A1+A2+A3+A10+A19+S1+S4+S7+510+S518+S523+525+527

721-522 wAlUlagTINNELLINADY

K3+Kad+K14 +A1+A2+A3+A8+A9+A10+A19+A22+51+S4+S8+515+518+520+523+525+527

721-523 14an13ENN9AULaZUN

K2+K10+K11+K14+K15+K24+K31+A1+A8+A9+A10+A16+A23+51+59+527

721-524 1an1IEN1N01INA

K3+K10+K12+K14+K15+K24+K31+A1+A8+A9+A10+A16+A23+S1+510+528

721-525 wialulagnisiidalaznisinnisvezyanee

K3+K4+K12+K14 +A1+A2+A3+A8+A9+A10+A19+A22+51+S4+S10+S15+518+523+525+S27

721-526 WALATLALNNSIANISVBUFLDUNTIEY

K1+K8+K10+K125+K13+K14+K30+K31+K29+A8+A9+A10+A134+53+57+58+510+523+518+518

721-527 M5UTEIUNANTENULATANULEEIAU

AInany

K3+K4+K10+K14 +A1+A2+A3+A8+A9+A10+A19+S51+54+S10+S15+518+S523+525+527

721-528 wAlulagn1suinuan19dawinasy

K3+K4+K12+K15 +A1+A2+A3+A8+A9+A10+A19+A22+51+5S4+S8+515+518+523+525+527

721-529 wialulagnisundnude

K1+K8+K11+K12+K13+K14+K24+K25+K30+K31+K29+A8+A9+A10+53+57+58+59+510

721-530 wialulagnsgayaaieliainie

Kd+K11+K12+K13+K14+K15+K24+K25+K26+K29+K30+K31+A2+A3+A8+A9+A10+A13+A16+A17+A18+
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SWES1973%/ Y5183/ ITUIUNUYNA

AU3 Yinue uag attitudes

A19+A22+A23+51+54+58+515+518+519+520+5214+523+524+527

721-531 N13AALUaININANYBIE 9B ITUBIALAZ AT

Useyndld

K3+K4+K5+K7+K8+K9+K19+K20+K21+K24+K29+K30+K31+A1+A2+A3+A12+A13+A15+A16+A23+S6+
S7T+S513+514+S15+516+S518+S27

721-532 INgEENTNOALUDT

K3+Ka4+K5+K7+K8+K9+K19+K20+K21+K24+K29+K30+K31+A1+A2+A3+A12+A13+A15+A16+A23+S6+
S7T+S13+514+S15+516+S518+S27

721-533 WoAlUasADAARYR

K3+K4+K5+K7+K8+K9+K19+K20+K21+K24+K29+K30+K31+A1+A2+A3+A12+A13+A15+A16+A23+S6+
S7T+S513+514+S15+516+S518+S27

721-534 Janeduesiinn

K3+Ka4+K5+K7+K8+K9+K19+K20+K21+K24+K29+K30+K31+A1+A2+A3+A12+A13+A15+A16+A23+S6+
S7T+S13+514+S15+516+S518+S27

721-535 11M1331UNTIANTAIINGBULALAIY

Jaoany

K2+K3+KA4+K14+K29+A1+A2+A3+A9+A19+A22+S1+54+S510+S18+523+525+S27

721-536 NSINNITASUBDY

K3+K4+K14+K29+A1+A2+A3+A9+A10+A19+A22+51+54+510+518+525+527

721-537 MIAAMULALATUANNITRAALAETIN N

K3+K4+K11+K12+K13+K14+K15+K24+K25+K26+K29+K30+K31+A2+A3+A8+A9+A10+A13+A14+A16+A
17+A18+A19+A22+A23+S1+54+58+515+S18+519+520+S521+523+524+S25+527

721-538 mMsvsulpaanniasnslduseleniuia

=
BINMN

K3+K4+K11+K12+K13+K14+K15+K24+K25+K26+K29+K30+K31+A2+A3+A8+A9+A10+A13+A14+A16+A
17+A18+A19+A22+A23+51+5S4+S8+S15+518+519+520+S21+523+524+S25+S27

721-539 WUaNAENIAlLlagELINaDY

K3+Ka4+K11+K12+K13+K14+K15+K29+K30+A1+A2+A3+A8+A9+A19+A20+A22+A23+51+54+S510+S18+S
20+523+525+S27

721-541 \ALYDINANN UINTITUTR

KA+K9+K23+K27+K29+K30+A2+A3+A13+A144+A1T+A23+51+54+515+518+520+521+527

721-542 o WNSLNRAUA LAY KARTUILETUDIMNT

KA+K9+K29+K30+A2+A3+A11+A19+A20+A22+51+54+511+518+520+523+525

721-543 NSHARNILALYINN

K13+K15+K16+K18+K4+K23+K28+K29+K30+A3+A11+A17+A18+A19+A22+A23+54+S11+S12+518+528

721-544 \Aiva98n

K4+K9+K23+K27+K29+K30+A2+A3+A13+A14+A17+A23+51+S54+515+518+520+521+S27
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SWES1973%/ Y5183/ ITUIUNUYNA

AU3 Yinue uag attitudes

721-545 Aneraniiasesd1ong

KA+K9+K23+K27+K29+K30+A2+A3+A13+A144+A17+A23+51+54+515+518+520+521+527

721-546 nsuanansledleiiuaznisussendldauy

K4+K8+K9+K16+K17+K18+K24+K26+K29+K30+K31+A2+
A3+A11+A13+A18+A19+A22+A23+51+54+S11+S12+515+518+520+521+523+524+528

721-547 walulagundunaglududuas

Ka4+K8+K9+K16+K17+K18+K24+K26+K29+K30+K31+A2+
A3+A1T+A13+A18+A19+A22+A23+51+54+511+5124+5154518+520+5214+523+524+528

721-548 WANAMNIINYAUNTE

KA+K17+K29+K30+K31+A2+A3+A11+A19+A20+A22+S1+S4+S11+518+S520+523+525

721-549 1esgulugnavnssuLasaau uRns

K4+K9+K29+K30+K31+A2+A3+A7T+A13+A14+A19+A20+A22+A23+
S1+54+515+520+523+524+525+518+S27

721-550 WMo iAYN NGNS UNFINTINN

KA+K16+K17+K18+K24+K25+K29+K30+K31+A2+
A3+A13+A16+A18+A19+A22+A23+51+54+S11+512+S515+S18+519+520+523+524

721-551 AFEINTSUTAL

K4+K13+K15+K16+K17+K18+K23+K31+A3+A11+54+S11+S15+516+518+520+S30

721-552 wAluladnasanudinin

KA+K17+K18+K29+K30+K31+A2+A3+A11+A19+A20+A22+A23+51+54+511+5184520+525+527

721-553 MyIATekaroenkuuLAs U nIeidinn

Ka+K16+K17+K24+K25+K29+K30+K31+A2+A3+A11+A13+A16+S1+510+514+S18+519+520+S521+S30

721-554 wmAlulagn1swenwazn1svinuIgns

AMSTUNTEUIUNISTININ

K4+K16+K17+K18+K24+K25+K29+K30+K31+A2+
A3+A13+A16+A18+A19+A22+A23+51+S4+S11+S12+515+518+S519+520+523+524

721-555 walulagvesoulyy

KA+K16+K17+K29+K30+K31+A2+A3+A11+A19+A20+A22+51+544+511+518+520+523+525

721-556 nslasuvasdadundny

K3+Ka4+K12+K13+K29+A1+A2+A3+A8+A20+A22+A23+51+54+S8+518+520+525+S27

721-557 MsUnUnkarnsUsElevUaINVRRELTINN

K3+Ka4+K12+K13+K29+A1+A2+A3+A8+A20+A22+A23+51+54+S8+518+520+525+S27

721-561 NS ATeN

K3+Ka4+K19+K20+K21+K22+A1+A2+A3+A12+A13+A17+A18+A19+A20+A224+A23+S1+54+515+518+523
+S524+525+S27

721-562 lassainauaz Janaain

K3+Ka4+K19+K20+K21+K22+A1+A2+A3+A12+A13+A17+A18+A19+A20+A22+A23+S51+54+515+518+523
+524+525+S27
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SWES1973%/ Y5183/ ITUIUNUYNA

AU3 Yinue uag attitudes

721-563 N3L59UR T8 Taa

K3+K4+K19+K20+K21+K22+A1+A2+A3+A12+A13+A1T+A18+A19+A20+A22+A234+51+54+515+518+523
+524+525+527

721-564 LAINURIVeITEn

K3+K4+K19+K20+K21+K22+K29+K30+A1+A2+A3+A12+A13+A17+A18+A19+A20+A22+A23+S51+54+S1
5+S18+523+524+525+S27

721-565 JaguilularTanidlsznau

K3+K4+K19+K20+K21+K22+A1+A2+A3+A12+A13+A17+A18+A19+A20+A22+A23+51+54+515+518+523
+S24+525+S27

721-566 F/mualdmsudawlasian

K3+Ka4+K5+K7+K8+K9+K19+K20+K21+K24+K29+K30+K31+A1+A2+A3+A12+A13+A15+A16+A23+S6+
S7T+513+514+S15+516+S18+S27

721-567 vtetagtudmiuTanussand

]

K3+Ka4+K19+K20+K21+K22+A1+A2+A3+A12+A13+A16+A17T+A18+A19+A20+A22+A23+51+S4+S15+S1
8+520+523+S24+S525+S27+A29

721-581 S¥408UITITENIGLAL

K1+K3+Ka4+K23+K24+K25+K28+K29+K30+K31+A1+A2+A3+A13+A14+A15+A16+A17+A18+A19+A22+A
23++A28+S51+S2+S3+54+5S15+S516+S518+519+520+523+S524+S527+528+529+S30

721-582 N15ANYILUDIAUAMSTUINENTNUS

K1+K3+KA4+K23+K24+K25+K28+K29+K30+K31+A1+A2+A3+A13+A14+A15+A16+A17+A18+A19+A22+
A23+A24+S1+S2+S3+54+ S6+S7+S515+S16+S517+S518+S19+520+523+524+527+528+529+530

721-590 Anendnus

(K1-K31) + (A1-A24) + (S1-S30)

721-591 INYIRNUS

(K1-K31) + (A1-A24) + (S1-S30)

721-592 Anendnus

(K1-K31) + (A1-A24) + (S1-S30)

721-593 funwmuaiiuszyng 1

K3+Ka4+K23+K24+K28+K29+K30+K31+A1+A2+A3+A13+A15+A16+A18+A19+A22+A23+A24
S1+54+515+518+S20+523+524+S27+528+529

721-594 fusunnuaiiuseynag 2

K3+Ka4+K23+K24+K28+K29+K30+K31+A1+A2+A3+A13+A15+A16+A18+A19+A22+A23+A24
S1+S4+4S515+518+520+523+524+S27+528+529
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M1319 A-1-8 N13ANTUNT anadn) Tun1suTundngnsannnissauTiaaufeenisvasgilduladiuds

ANUAaINsvasiidwlddiubs nsanliun1slunisuSundngns
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1. sgnlaidvdenfivainvalening - YSunguanandyn / Wiusiedviden / andiuiuviieineindadu Wndiwiuniiein 1es

wndenlulaseaiivangns

<

2. Tus1e3%1 Research Methodology Tun1svififilusiaamislv | - winsednimsfnwidessiudmivinerinusgalunsifeulasesainerinusaugiunisms
Tomaldldia3asieduuenain AAS , GC , HPLC WHuN19YITY vihn1sveasalewiu Endesgvideyauazefunenaniutindnwaulase

AU

1NANEINNI8992UNITANE

1. sennlninydenunuy - YSunguanuniv / Wiusegdviden

2. msinsAnwgaluanIunaie - TnangdvmhinAnwlurieufnuiluaniudsenauns uae d51e30 721-517 welulagn

N A

Wil NEnsviEUAEN Y luAIasUESI8IN

5 pgnlvdinanssuTINiusEnINe 1Az tnAnw - véngmsiimsiuiunisianssuiisuiusenineransduaziindn 16un senueuimii
Weninus vl dewsududin ulssnduiusvdngns

a. spnlriiueiesdlolinsgifiandudmivaide - Wusgividen / andnnumbeinvesindidy Wndaumheinvedividenlulasiaing
NANENT

Aueinin

1. wweliiusedvuneniu Physical Chemistry uag Polymer | - Wfinsngigiden

2. mstimsdsinAnwlUvinidy s umIne1dudunse - 91138UsEAmANgnsiinITeivan1tudu 9 Fehlianunsadaindnunluviiide w

o A

AaUTEInA UIMFEDUTANNUTEMA
- It ssevduvesnny/aInese Natuayuliinfnwuadsunserinide a sslssme

3. weNIIEIVNTNIUIIELazUURNTeRNINU - YSumeduesgivisadoudidemand lnsddemizesnsiluswadosdaduiylmide
msfinvilesiudnivineinusdadunadeulassnfnerdnusaugiunismununisyi
338 insneaeaewiu Inlnsgvideyatareiunenamuntndnwiaulamunuies
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AMuRINsveRdduladwde

v

nsaliun1slunisusundngns

4. @51am3UngnuTNANYILazINIBINTT lWINIFEINULA
197U LnlanalunsWRIuNFLeY kagn1svina usuiuly
DUAR
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aAacaa v
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- finsivuabiiausnaanddslunuysegdnnnis

5. YSuussluandnlunisilingeu Wue1awiiuiilon 1SO #1g 9

721-549 1wsgulugramnssuuagviesujuanig

6. fiarwiawelansBeunsaeuvemdngnsiiuinmily
thnwniivuznsan S5zt uaruitam Tngldi
FIWANUINNUTEUTIUIAN 9 uisenlidnnsiSeunsaeu
fivuadiounntu

YFudgalaenisiiiunisdnnisiseunisasulivainnaleinndu 1y active learning, problem

based learning

K liUndin

1. wiupsliifiuseivmsiuaiilundngns

- YFunguanvn i / Wiusigdvden

2. Winianssuseuiinelvigiseudilandnves research

methodology 1N

a a v v oA A a = aa av & a4' 1%
- BNHINYITBIUNIAULABNAB IY13LLUYUITN1ITY %Qa’]mqiﬂLaaﬂIm@jﬁwa‘ﬁL'ﬂlﬁ
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#B9N15U89V090U Useind

- YSunguanuniv / iiusegdviden
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2. sgnlitdnd@nwiilentalssaunisaliseuisuduidndnw

ANUDU 9

- WusgdvdeRuidende Iuseideuisnisive Feanansaienluganatsvesdndining dy

- Insimualiiauenanuidslunulssyivinig

3. ARIN1sTNAnwlaiin1syinn1snaasaUaesuaAIuAnUNIS

Y

Weulases193nendnus vivalmdnlafanssuiuniside way

au1TaaNSINIANElARILSTeZIA AN UA
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A-2 oyas1eIYNIANIsANENTIYIUINTAUNI59191U (Work Integrated Learning : WIL)

U Tundngns

I1UIUTIYIPINIANTANBUFIYIUINFAUNITIY (WIL)
Anuiesar 100 vasswdvlundngns

M99 A-2-1 YayaseAvNIan1sAnwIdeysauIn1snun1vineu

60 S1973%U
60 S1873U

187

SouasdansANeTIYIUINIIAUNIYINNU (work integrated learning : WIL)

Msfmun | NsSEuEay a1na nsineuiidy | véngasian | wihew  [nsussli | UfRew | msEinufoR | squ
sas83%/ F95185%/ SAuIuvaeRa Uszaiunisal | dumsvey | @nwn M3EeuIVEeNIT | aanende | Hnvialval | vieuvSe | meEuin | 91uatenne Zouas
flaun1sAneI N1SAARIUNGANTIN way YIONUNU  [N1sENEnIE ydedu3ans
i | geswnssa | Hney AU BouUNgu)

721-510 wiadansatnansseguiie 10 10 20
NTUATIEN 3(3-0-6)

721-511 mybnseilagldiaiesile  3(2-3-4) 10 10 20

721-512 uhauwazamialasunlvung - 3(2-3-4) 10 10 20

721-513 v waninsalnd 2(2-0-4) 10 10 20

721-514 ASWAILNISNITIATIZN 1(1-0-2) 10 10 20

721-515 351190180 IUASANE 10 10 20
anvlanie 3(3-0-6)

721-516 MTIATIANIGLATIEWINGDL 3(3-0-6) 10 10 20

721-517 wialulagniaal 3(3-0-6) 10 10

721-518 Weenaniveseuyadasy  2(2-0-4) 10 10

721-519 MitafiAwIuATILATIZA 10 10 20
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SeuarndansANeTIYIUINIITAUNIYINNU (work integrated learning : WIL)

Msfimun | NsSeuEay a1na nsfneuidy | véngasian | wihew  [nsussli | UfRew | msEinufoR | sqy
sias83%/ F95185%/ SAuIuvaeRa Uszaunsal | Aunisineu fnwn MsEeuIVIeNIT | aanende | Hndialval | vieuwSe | mieduin | 91uatenne Zouas
floun1sAnNYI N1SAARIUNGANTIN wag YIONUNU  [N1SENLanIE wded3ams
i | gesmnssa | Hney AU SeUNgu)
Uszgna 3(2-3-4)
721-521 Awine1dndey 3(3-0-6) 10 10 20
721-522 wieluladTnwdanday  3(3-0-6) 10 10
721-523 uam’gzmaﬁuumﬁﬂ 3(3-0-6) 10 10 20
721-524 4an13EN198INFA 3(3-0-6) 10 10 20
721-525 wialulagnisunUaag 10 10 20
NM5IANTVYLLAHDY 3(3-0-6)
721-526 wialulaguagn1sinng 10 10 20
Y0dUUATIE 3(3-0-6)
721-527 msUselilunanssnunay 10 10 20
AUAB LA Indey 3(3-0-6)
721-528 wialulagn1sundnnig 10 10 20
Andoy 2(2-0-4)
721-529 waluladnstinings  3(3-0-6) 10 10 20
721-530 maluladnsgesaanslionnia 3(3-0-6) 10 10
721-531 nsennUaanaatives 10 10
#1953 5UARAEN1SUSTENALY 3(3-0-6)
721-532 Angeaninediues 3(3-0-6) 10 10
721-533 WodlUesADAADYA 3(3-0-6) 10 10
721-534 TannodkueTInn 3(3-0-6) 10 10
721-535 mmgmmﬁmms?mmé’au 10 10
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SeuarndansANeTIYIUINIITAUNIYINNU (work integrated learning : WIL)

Msfimun | NsSeuEay a1na nsfneuidy | véngasian | wihew  [nsussli | UfRew | msEinufoR | sqy
sias83%/ F95185%/ SAuIuvaeRa Uszaumsal | Aunnsvineu fnen MsEeuIVIeNIT | aanende | Hndialval | vieuwSe | mieduin | 91uatenne Zouas
floun1sAnNYI N1SAAAINNGRNTTY way YIONUNU  [N1SENLanIE wded3ams
i | gesmnssa | Hney AU SeUNgu)
wazANUaDANY 3(3-0-6)
721-536 A159ANITAISUDY 3(3-0-6) 10 10
721-537 MIAAALLALAIUALNITHER 10 10 10 30
wAATININ 3(3-0-6)
721-538 MsUSuUsIAmn ey 10 10
nslduselosiniatanim  3(3-0-6)
721-539 WidafitAeniamalulad 10 10
Aauanday 3(3-0-6)
721-541 \pilvesmandudisssusa  3(3-0-6) 10 10
721-542 mmmﬁaqmmmazmémﬁm% 10 10
LASUDINNS 3(3-0-6)
721-543 N1SHAANIUATTINN 3(3-0-6) 10 10
721-544 \@Tlveen 3(3-0-6) 10 10
721-545 ngnenandia3osdrens 3(3-0-6) 10 10
721-546 NMsuananslealowniiuay 10 10
nsUszenaldany 3(3-0-6)
721-547 welulaBiuuarlosfuduas 3(3-0-6) 10 10 10 30
721-548 NANHNINIAUNTE 3(3-0-6) 10 10 10 30
721-549 1asgulugnavnIsuLaY 10 10
Vol uRng 3(3-0-6)
721-550 W NLAWNISHAR U 10 10 10 30
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SeuarndansANeTIYIUINIITAUNIYINNU (work integrated learning : WIL)

Msfimun | NsSeuEay a1na nsfneuidy | véngasian | wihew  [nsussli | UfRew | msEinufoR | sqy
sias83%/ F95185%/ SAuIuvaeRa Uszaumsal | Aunnsvineu fnen MsEeuIVIeNIT | aanende | Hndialval | vieuwSe | mieduin | 91uatenne Zouas
floun1sAnNYI N1SAAAINNGRNTTY uag YIONUNU  [N1SENLanIE wded3ams
i | gesmnssa | Hney AU SeUNgu)
FIUTINN 3(3-0-6)
721-551 3ANssuT el 3(3-0-6) 10 10
721-552 wAlulagndauginiw 3(3-0-6) 10 10
721-553 MTIATIZRLATOONLUY 10 10
\n3esUfnsaldann 3(3-0-6)
721-554 weluladmIuenuazn1sinuians 10 10 10 30
AuSunIZTUIUNITTINN 3(3-0-6)
721-555 winlulagvesouley 3(3-0-6) 10 10
721-556 nsiAsuvendefundsnu 3(3-0-6) 10 10
721-557 nsunUanaznslguselewy 10 10
NVDAFLTINN 3(3-0-6)
721-561 NM15439UA 58N 3(3-0-6) 10 15 25
721-562 lassainauagianaaia 3(3-0-6) 10 10
721-563 N13L39UG AT T aa 3(3-0-6) 10 10
721-564 \nfiituinvesan 3(3-0-6) 10 10
721-565 Januiludaziandelszney 3(3-0-6) 10 15 25
721-566 Fsmualidmsudanlasian  3(3-0-6) 10 10
721-567 Mvelagiudmiu 10 15 25
TanUszyna 3(3-0-6)
721-581 s2108U359eM9AL 2(2-0-4) 10 10
721-582 msAnwdesdudmiu 15 15 30




191

SeuarndansANeTIYIUINIITAUNIYINNU (work integrated learning : WIL)

Msfimun | NsSeuEay a1na nsfneuidy | véngasian | wihew  [nsussli | UfRew | msEinufoR | sqy
iﬁﬁi’]&l%‘lﬂ/ %E]i']ﬂfj‘lﬂ/ ii"]u’suwﬂ'wﬁﬁ :Uixﬁ‘Uf:ﬁm AUNIININIU AN ﬂ:ﬂ‘é&lug‘ﬂiﬁ]ﬂqi ANRI1INYIA[Y iJﬂ'VWfLﬁ&l VI']:"I‘UW‘&"?] AMAEUIN Q:u:ﬂijﬂ']ﬁl %aﬂax
NAUNIIANEI NTIRNAANUNEANTIIU Lhay RIDNUNIU  [N1THNLRNS NAIAILIAINTT
i | gesmnssa | Hney AU SeUNgu)
einus 2(1-3-6)
. Sosaznsdnnisfinuwiuuu WIL Tugduuusne 9 vedinn 721-590 Tidulumuanumungauveusagiitodnerinug lae
721-590 IMEUNUD 24(0-72-0) e o w
Tvd WL saufudesas 50-100
. forazn1sdanisfinuiwuy WIL Tuguuuunng 4 vedin 721-591 Thdulusuanumnzanveuwsiaziidoiventnug lag
721-591 INYIUNUD 36(0-108-0) - o v v . N v . o
T8 WIL shuiusesay 30-100 @50 WNW N WU A 1 wag Seeay 50-100 d1SU WHY n WUy n 1 (Hi-Fi)
o . foravn1sdanis@nuwiwuu WIL Tuguuuunng 4 vedin 721-591 Whdulunuanuminzanveuwsiagiidoiventnug lng
721-592 INYIUNUD 18(0-54-0) - o v
T8 WIL sauiusesas 30-100
721-593 dununniupiiuszend 1 1(0-2-1) 10 10
721-594 Fununnupiiuszend 2 1(0-2-1) 10 10
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A-3 $98AZYRINTTUIUMSIIANTREUIVRUAAzTEIv lunangnsnasioun13dInn1siseusiuuLgeIn (active learning)

uuseInnmaeiiUaaeulundngns 60 183N
PUWTINNTANTFEUFUUUDIN (active learning) 60 e Aeludewar 100 vesgivlundnans
e alilddanisFeuiuuudegn (active learning) 0 e Andudewaz 0 weaedvilundngns

ayudunginnlaaeulasamy NIANTITEUTUUULTIIN (active learning) 60 T1873

M1919 A-3-1 398ALVRINTTUIUNTTIANTITBUTVaIAAzTEAY Tunangasiasioun1sIANsiTeusIuULRegn

$998UBINTTUIUNITINNITFTBUTUUULTIIN (active learning)
KAN1TINNITLTBUTUUUNG Y] Lyiladn
Sowavvaens | 59U Mgy
v e A - A SRYALVBIIDNITIANITEILUSLUULTIN Ian1sseus |Sewaz v
SESI18Y/WDI19¥/NAULNA 3 i s LUULEaTN
wuunges | 100 ]
Project |problem WUULIUTINBENTEUIUNSAA engagem ; (STULnnKE)
based based WY case based, team based, scenario | ent REATRLLIGE v
learning | learning based
(52BN IINTEU3) Souay
721-510 WwipdansatnansiieeLile Scenario/team based 50 50 100
ASNATIEA 3(3-0-6)
721-511 Mslaseilagldiadesdle  3(2-3-0) 50 Scenario/team based 20 30 100
721-512 whakazamintasunnsl  3(2-3-4) 50 Scenario/team based 20 30 100
721-513 Fsneaninsaln 2(2-0-4) Scenario/team based 50 50 100
721-514 NMSRAUNITAITIATIEN 1(1-0-2) Scenario/team based 50 50 100
721-515 33n9anign wluns@ne Scenario/team based 50 50 100
AUUALANY 3(3-0-6)
721-516 MTIATIEANAATIAUINGDL 3(3-0-6) Scenario/team based 50 50 100
721-517 walulagniaadl 3(3-0-6) Scenario/team based 50 50 100
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3$9U8UBINTTUIUNITINNITTBUTUUULTIIN (active learning)

KAZNMIIANISISEUUUUNG U] Lyilddm
Sowavvaens | 59U AsiSend
v oA - A SPYALVBIIDNITIANITEILUSLUULTIFN InNsiSeus |Sevay v
SUEINYAV/VDINYAVV/RUWAA v ’ 2" LUULTISA
WuuNgEn | 100 ]
Project |problem LUULHUTIN®ENIZUIUNTAA engagem . (STURNG)
based based LU case based, team based, scenario | ent REATRLLIRE v
learning | learning based
(5¥UIBMTIANTITUS) Souay
721-518 "‘mmmam%‘uaﬂa%aﬁasx 2(2-0-4) Scenario/team based 50 50 100
721-519 WU NLAWNIWALIATIEN 50 Scenario/team based 20 30 100
Uszend 3(2-3-4)
721-521 fiinendaunnaow 3(3-0-6) Scenario/team based 50 50 100
721-522 waluladtnmdawnedey  3(3-0-6) Scenario/team based 50 50 100
721-523 14an13EN9AULaEUN 3(3-0-6) Scenario/team based 50 50 100
721-524 1an11N191na 3(3-0-6) Scenario/team based 50 50 100
721-525 walulagnsiivnuay Scenario/team based 50 50 100
M3IANTVLTYAEoY 3(3-0-6)
721-526 WAlUlagkALNNSIANTS Scenario/team based 50 50 100
YoAYIUNT Y 3(3-0-6)
721-527 n15USELUUNANTENULAY Scenario/team based 50 50 100
AN URWnEaL 3(3-0-6)
721-528 walulagn1suinuanig Scenario/team based 50 50 100
Aandey 2(2-0-4)
721-529 wialulagnisuinunuide 3(3-0-6) Scenario/team based 50 50 100
721-530 waluladnseasaaielianie 3(3-0-6) Scenario/team based 50 50 100
721-531 N5ARLUaINI9LALved Scenario/team based 50 50 100
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3$9U8UBINTTUIUNITINNITTBUTUUULTIIN (active learning)

KAZNMIIANISISEUUUUNG U] Lyilddm
§00avU0IMT | W | g Teed
v oA - A SPYALVBIIDNITIANITEILUSLUULTIFN InNsiSeus |Sevay v
SHET193Y/B051873U)/AUWNN 3 i s LUULESsA
wuunges | 100 ]
Project |problem WUULIUIN¥ENIZUIUNITAN engagem . (STURNG)
based based LU case based, team based, scenario | ent REATRLLIRE v
learning | learning based
(5¥UIBMTIANTITUS) Souay
898U RRAENISUTEYNALY 3(3-0-6)
721-532 INgANENTNOALUDST 3(3-0-6) Scenario/team based 50 50 100
721-533 WoALUDIADARBYA 3(3-0-6) Scenario/team based 50 50 100
721-534 Jannedluesginn 3(3-0-6) Scenario/team based 50 50 100
721-535 1AsguNsiAn1sAandey Scenario/team based 50 50 100
LazAuUasnny 3(3-0-6)
721-536 NSIANITAITUDY 3(3-0-6) Scenario/team based 50 50 100
721-537 MIAAANNULAYATUANNITHER Scenario/team based 50 50 100
WAATININ 3(3-0-6)
721-538 M3USuUTIRINNLAY Scenario/team based 50 50 100
AMstguselevtuiadinin 3(3-0-6)
721-539 WvafAEnImAlLlag Scenario/team based 50 50 100
Aandeu 3(3-0-6)
721-541 ANV INANN UNETIUI 3(3-0-6) Scenario/team based 50 50 100
721-502 9N3LlOAUANUALNAN Fue] Scenario/team based 50 50 100
LESUDINS 3(3-0-6)
721-543 NSHARNILALIYINN 3(3-0-6) Scenario/team based 50 50 100
721-544 \A3iva9e 3(3-0-6) Scenario/team based 50 50 100
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3$9U8UBINTTUIUNITINNITTBUTUUULTIIN (active learning)

KAZNMIIANISISEUUUUNG U] Lyilddm
§00avU0IMT | W | g Teed
v oA - A SPYALVBIIDNITIANITEILUSLUULTIFN InNsiSeus |Sevay v
SHET193Y/B051873U)/AUWNN 3 i s LUULESsA
WuuNgEn | 100 ]
Project |problem WUULIUIN¥ENIZUIUNITAN engagem . (STURNG)
based based LU case based, team based, scenario | ent REATRLLIRE v
learning | learning based
(5¥UIBMTIANTITUS) Souay
721-545 Sneraniiasesd1on 3(3-0-6) Scenario/team based 50 50 100
721-546 NSHARASLBALoLALWAY Scenario/team based 50 50 100
nsUssenaldany 3(3-0-6)
721-547 walulaguduuaglududuas 3(3-0-6) Scenario/team based 50 50 100
721-548 HANNNIINYAUNTY 3(3-0-6) Scenario/team based 50 50 100
721-549 11953 1uluRRAIMNTIULAY Scenario/team based 50 50 100
Mo umnIs 3(3-0-6)
721-550 WU NLAWNINAN U Scenario/team based 50 50 100
FIUTINN 3(3-0-6)
721-551 AFEINTSUTAL 3(3-0-6) Scenario/team based 50 50 100
721-552 wAlulad wasaudnnn 3(3-0-6) Scenario/team based 50 50 100
721-553 MTAATILVLALBDNLUU Scenario/team based 50 50 100
\n3eaufnsnidanw 3(3-0-6)
721-554 weluladmIuenuaznsyiudas Scenario/team based 50 50 100
A1USUNTEUINANTTINN 3(3-0-6)
721-555 walulagvaaaubasl 3(3-0-6) Scenario/team based 50 50 100
721-556 nswaswresdodundsay 3(3-0-6) Scenario/team based 50 50 100
721-557 msundnakaznishauselevy Scenario/team based 50 50 100
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3$9U8UBINTTUIUNITINNITTBUTUUULTIIN (active learning)

KAZNMIIANISISEUUUUNG U] Lyilddm
) o SOUATVRIMNT| T | pyygey 2
saseSu/Aase3uysmiasia F98aLYDINIDNTIANTITYUTUUULBIN InnaFeuy (Sevas R
. _ wuunged | 100 | HUULTIN
Project |problem C WUUUTINYENSEUIUNISAN engagem . (STULNAKE)
based based LU case based, team based, scenario | ent REATRLLIRE v
learning | learning - basgd ] i}
(38Y35N139ANTIHIUYJ) I0YUAY
NVDIABTININ 3(3-0-6)
721-561 NM3L3aUR AT 3(3-0-6) Scenario/team based 50 50 100
721-562 lassainauayianaaie 3(3-0-6) Scenario/team based 50 50 100
721-563 N15439U N0 BuE 3(3-0-6) Scenario/team based 50 50 100
721-564 mﬁﬁuﬁwaﬁa@ 3(3-0-6) Scenario/team based 50 50 100
721-565 Jaguiluiayiandialseney 3(3-0-6) Scenario/team based 50 50 100
721-566 Fmualdmsudanlasian  3(3-0-6) Scenario/team based 50 50 100
721-567 velagtudmsu Scenario/team based 50 50 100
Tanuszyna 3(3-0-6)
721-581 s21U8U75798M9LA] 2(2-0-4) scenario based 70 30 100
721-582 msdnundesdudmiu 80 case based 20 0 100
Ingnlinus 2(0-2-4)
721-590 Ineniinus 24 (0-72-0) 100 0 100
721-591 Anetinus 36(0-108-0) 100 0 100
721-592 Ineniinus 18(0-54-0) 100 0 100
721-593 dununuaiiuszand 1 1(0-2-1) Scenario based 100 0 100
721-594 Fununnupiiuszend 2 1(0-2-1) Scenario based 100 0 100
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A-4 318azdenvaslugalunangns
Tugalundngmsusaslugavsznaudeneiniifidemfmiudtundeulssiuhlfina

auysalluiifnadwsmsSeuvosusiarluga FadunumdigioudenGouielitinadwsmaFouas

arudmaanigdmilulugaii 4 uenainids WalemadmivaisanssouzuarornliuigSou

WUU non-degree aula euazduavausazligans 5 luga uansissialuil

Tugail 1
N1399NKUY NMHEARN N1IAIUANTTULLAETIN WKANTTdUsE v
(Design Production Control Biogas System and Utilization)
371U 9(9-0-18) wuwAN

MuazBunsggaiieiuluga

Tugatidumsfnsidsufivomnuiuazudnnindesfuuarnisimumaluladdmiunianis
ganuUULazANIUNTTTUUNSRARLAaTIN Az T LAaT T sE e Tnewadefiddaly
Tupadiléud vinmadosuasmeluladresnistdosaanslionnia msldduanmia nszuauliornia
dostumeu n3vuIumstevaanglioiniaanuzveuds N1980NKUUAIUANTAl W15 TADINTZUINNT
MFAATEgNLAUN3S wuudassaunamanstaziinsal nsdaeauaznIan Iz zaN
YBINTLUIUNIT NMTANAILLALAIVANNILUIUNSNENLAETINN aluladuasniseanwuun1susuyss
AN MUAETIN M MIgeduLUUadUATINSL MIgeds waluladumiusy weluladlvsifiiamund sy
nsUsuUssRua nsliusglevinAatanmluguvesufadinwiiiiunisuuussnanin uaiiny
Fanm sruuwdsliiuazanudousin nszuiunmswisusiaduvesnaiuazdy 9

This module practically examines on the principle concepts and theories and
technology development for design and operation biogas system and biogas utilization. Major
issues include anaerobic digestion principles and technology, co-substrate, two-stage process,
solid state anaerobic digestion; reactor design, Process parameters (microbial community
analysis; kinetic and reactor model), process simulation and optimization, monitoring and
control in biogas process, biogas upgrading technologies and designation, pressures swing
adsorption, absorption, membrane technology, new developments in upgrading technology;
biogas utilization as upgraded biogas, bio-methane, combined heat and power system, gas to
liquid process and other

eI luluga Useneusigdiuiu 3 516391 Al
721-530 waluladnisgesaaislioinia 3(3-0-6)

Anaerobic Digestion Technology



721-537  N1SAAAULAZAIVANNITNEARAETININ 3(3-0-6)
Biogas Production Process Monitoring and Control
721-538  n1sUFudRgunmuasnslduseleviuiadinin 3(3-0-6)

Biogas Upgrading and Utilization

o & = 14
HAANENILIYUY
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Tagah 2
N13IANT VL ANDEUALNITHANVULLTALNES
(Solid waste management and Production of solid waste based fuel)

U 9(9-0-18) WU

seasidynatnsgainglnuluga:
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lugathilunisfinwidysannis nguiuazuannisilesdu uazmalulagdiniunis

Jan1sveryaroswazNsnanvezeInds Ineidend Ay lulugaiilaun audfvasUSunuvesvesya

Ho897lULazrUnudsdunsNy NansENUsADaILINa oY ms%’mmwazgaﬂasﬁLma'qﬁ%ﬁm ASAUTIVIIY

n1svuds n1sAnkenvezyanes wazn1siindunnldlnd nszurunisinde nisdenavedisgnuan

guiivia n1svdinyide Msvg NMsAUANNETYLAENSARAURANIENUADEILINADN NYUNELAY

wewaigiunsinnisvesyados nswnluditugiu nswnveudegusurilnvends veudedunsie

LATASAINNUANYAULLIANIZVDIVDNEE N1TATUIUAIANULSDUNLANNNSN IR dsLarn151U1AINY

Soululduszlond waluladnisidsuvendeanaiannsiazgaamnssuiluniuiou uia waz

Wamndwmad 13nsuiaseunsean vllawasniiginvesmsvey n1sUssiluaussaugnsUdosasuay

N13AARINATITUBY N1FAALANITTAEAITUBY N15UsEINTNINTTINVRIHENT Ul aa1nAITuaY 113

ALINAISUBUIANTUY 119sTINNTUARELAITaUNTEAN N15INITATUBUAMSURRAIMINTTY
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This module is established to integrated study principle concept and theories,
and technology for solid waste management and production of solid waste based fuel. Major
issues in the module include characteristics and quantity of solid waste and hazardous waste
and their impact on the environment, solid waste management at source; collection,
transportation, separation and recycling of solid waste; solid waste treatment; sanitary landfill;
composting; incineration; pollution control and environmental impact monitoring; law and
policy on solid waste management Fundamental of combustion, combustion of municipal
solid waste, hazardous waste and sludge based on waste characteristics; calculation and
utilization of available heat from waste combustion; technology for conversion of agricultural
and industrial wastes to heat, combustible gas and liquid fuels, cycle of greenhouse gases;
types and units for carbon emission measurement; assessment of carbon emission
performance; carbon monitoring; carbon emission reduction and compensation; life cycle
assessment of products; carbon label; carbon footprint calculation; greenhouse gas emission

standards; industrial carbon management

IuuseIluluga Useneusigdiuiu 3 518390 Al
721-525 walulagnisiidauarnsdnnisvesyares 3(3-0-6)

Solid Waste Treatment Technology and Management
721556 nsiAsuvendafundsay 3(3-0-6)
Waste Conversion to Energy
721-536  N1TIANIANTUDU 3(3-0-6)
Carbon Management
HaaWSN1sITeus
1. fnwelumsesnuuu/donldimaluladimnzaudmiunsiinuaznsinnisvezyasles
2. fivwglunsesnuuu/denldmeluladfimunzaudniunssuiunisnaamdsuanvede

3. WinwrlunisAaasusunansun
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Tugadl 3
nsdnn1sasuIndennazauUasnsie
(Environmental Management and Safety)
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This module is an integrated study of environmental management and safety. The major
topics in this module include principle and process of environmental impact assessment;
environmental monitoring, risk assessment of chemicals, hazardous substances, toxicants and
accidents; direct and indirect integrated risk assessment for humans and ecological systems; use
of biomarkers in environmental impact assessment to decision making of risk reduction and
protection; public participation on environmental risk assessment; principles and importance of
environmental management standards; occupational health and safety management standards;
identification and assessment of safety risk and environmental hazards; occupational safety;
occupational health and safety law and policy; ethics for safety engineering and environmental

management.
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(Technology for Producing Microbiological Products)
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This module is an integrated study of basic theory, principles and technology for
producing products from microbes. The major topics in this module include processes for
production of high-value and industrially important microbiological products; isolation,
screening, long term preservation and strain development of microorganisms in industry;
conditions and processes for producing microbiological products; product recovery and
purification; examples of new and interesting production of microbiological products in
industry; the chemical structure of enzyme; kinetics and mechanisms of enzyme; enzyme
regulation and production, extraction, purification and immobilization of enzymes; application
of enzymes in industries; biochemical and engineering principle of the industrial microbial
processes including batch and continuous culture, kinetics of enzyme-catalyzed reaction,
metabolic pathway, kinetics of substrate utilization, product formation and biomass production

in cell cultures.

Srurusedenluluga Uszneudediuu 3 91637 il
721-548  WARSUNIINYAUNTE 3(3-0-6)
Microbiological Products
721-551  3FINI5uTILAL 3(3-0-6)
Biochemical Engineering
721-555  walulaguasoulel 3(3-0-6)

Enzyme Technology

HaaWSN1sITeus



202

1. Uszgnaldanuslunsdenldmalulag/Mauisnningdunsd
Uszgndldanuslunisidenldinalulad/Maunisnisnisudneuleyd
Hvinwrlun1seanwuunsasu nsaidnnim

Tinwelunisaruau/unlagmdmsunssuiunsnangaunse

bR LN

fvinwrlunismvaw/widaymdmsunssuiunsuanieuleyd

Tugadl 5
n13n3298aUAN 1 ElAYD933 A TITRLAEN TRAINAT LN
(Analytical Method Validation and New Method Development)
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This module involves with the investigation of method validation together with new
method development, since operator in various industrial laboratory often face the difficulty in
the application of international analytical method according to non available apparatus and
heih cost of materials and chemicals. The important topics in this module include of the
literature reviews of the interested analytical method, analytical method development and
testing and assess the validity of the developed method in the subject of Special Topics in
Applied Analytical Chemistry.
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