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wgunenifNensdntInunliunerarsdvnau i iaendesgua

fnuiou TakuzdwAdnAne
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2.5 wrunssuiindnwinazddnsanisdnulusses 5 U

UnsAne 2561 2562 2563 2564 2565
AIANISANET] 1212121 |2]1]2
Sunutndnwiiiniainezdu
WUU 2 (U N WUU N 2) A1AUng 515 5|5|5|5|5|5]|5]5
$nnutndnwiiineinvzdusanisane
WUU 2 (U N WUU N 2) A1AUns - -1 - 15 5155 |5]|5]|5

2.6 SUUIZUIUNULLNY

1. sgaudayasuuszannvasans Tuszeziian 3 U lagdnuunseazideaniavindanisiauenssulszanu

Yuuszana
2561 2562 (Uszu104n19) 2563 (Uszunadnnsg)
ARGl JuUsEUn JuUsEUn quUsEanu quUsEUNu JuUsEUIN JuUsEUN
WAL Rusela WNUAU Rusela WNUAU Rusela
LAUSIUUSSUUINGGY 53,604,500 23,412,700 56,284,700 24,583,300 59,099,000 25,812,500
LHUIUNSISBUNSda Y 317,575,400 67,214,200 333,454,200 70,574,900 350,126,900 74,103,700
Lqumuaﬁuaquﬁmmi 679,100 2,176,900 713,100 2,285,700 720,200 2,400,000
WNUNUITE 0 11,564,500 0 12,142,700 0 12,749,900
LRUUUSTIgINISWNgeAu 7,820,000 2,076,700 8,211,000 2,180,500 8,293,100 2,289,600
UNUITUANSATEULN AaUTausssy 0 375,000 0 393,800 0 0
warAuindey
WHUUYSANNNSAUETINTIRELAY 65,770,800 0| 69,059,300 0| 69,749,900 0
W
Eipty 445,449,800 106,820,000 | 467,722,300 112,160,900 | 487,989,100 117,355,700
savedu 552,269,800 579,883,200 579,883,200
2. alddemdesonindnulunisnanvudia 82,830 UM

2.7 STUUNISANEI

M wuutuseu

1 4 a a & & L
D wuuyalnasnuEeaiusitdunan

O wuunslnasnudeunsnmuazidsadudeondn

a g A @ A o .
O wuunmslnanedidansedndidudendn (E-leaming)
D LLUUVI'NVLﬂaVINEQ]‘ULG]E)%LUW

O 3uq (52
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2.8 nmswigulaunuleie 51839 masn1samnslgussuTINNBIINeNae
1. Wuldanudedesuuninendeeslud Iaen1sanensesutufinfne w.m.2559

2. Wuldnuusznadadinine1ds uniinerde@ednd 1399 wurdjianisilasy
LHUNNSANYY Nsgheaundsn mssuleutinfnwuasnisifieuleumhefinvesindnw

JeuNnAnNEN

3. nangAsHazaIsdaeu
3.1 ¥aNgns
3.1.1 IwuniIein

VNANEATUUY 2 (WNUW N WUU N 2)
IUNUNIBANTIUARDANANEAT laitloenin 38 BUYAe
3.1.2 lassadramdngns

3.1.2.1 1nea¥1anangns kuu 2 (WHY A WUU N 2)

IUUNUIAATIUNRDANANGAT laitiosnan 38 %U2wAR

. N3TUIUIVSIU lsitfesndn 23 %Ul9nA

1. ATEUIIBTEAUUUNRANY laidaenin 23 wileAn

1.1 nszUig a1 I anie laidaenin 23 wienn

1.1.1 AszuIuIvnvsnAu 13 %UQ8Ae

1.1.1.1 nszuaivnvsAusiy 7 wiehAn

209771 MSHAANILATQAAIMNTTULAE 3 wheie
NSATUANAMAIN

209772 WALANITHIANYULIANIZE1NTU 3 e

eGLRIGRVIFRRY
209791 duaumIsAiignavngsy 1 1 wuqene
1.1.1.2 n32UIUNAUUTZ MUV 6  NwAn

TA8LEaDNANNLIUNIV IV TR LUT
wruIYnATigaamnssualy

209702 Usngnisainisiimlulaignamnssy 3 wheie
209709 Uﬁﬁ%mmﬁLLazﬂauwaﬂwamﬁ%uqq 3 wheie
WYUIIPIINIAERSTANAAzINATULAE

209712 wialulagyalmilunsndnesiin 3 whein
209713 WAAAUIIGIITNUALNITHNAIUIAMNIN 3 wihene
wruIYlangIngd

209722 MmyaTemgaailugnamnssulane 3 mhgin

PUILAR

(SN]

209723 Unngmsaimsidinitunisndnlany
wruYIwedmasinalulad

1%

209785 auUFn1unInveINealaITuas 3 vhgin



209787

14

nagvIunITwlIgiiasnig
Uszyndlinediues

RAUII P UIASLALALLIYBINAY

209703
209731

NITUIUNITHENAITTUGS
M3 lrslideamawarnisuasy

1.1.2 NSEUIT AN laitlaenin

\EanaInNNsEulIIvwelUll

203775
209701
209704
209705
209707
209711
209714

209715
209716

209717
209721
209724
209741
209751
209752

209773

209779
209781
209783
209789
209792
210741

WionszuIvITzaUlafndnwIdus nelunuzineimans 9

ANSPANWULIRN T WAL AUURVDINDRLUDS

UANNIIAIVANNITZUIUNTHAL
walulagnisnay
AuvaanielunszuIUNIININIER
UINTPINTEUUNTIANIToLeEle
ATWIANWULLANIEVD UGN
WaNY Rwandeu wazAulasnse
Tunsyuunsiesidn
NSNAALYIITNLATLUILLURAR
MINAILILNATATD AR USEN
wazalslia

AMUNIVTNYINALUlATS1TNALAL

langInendmsuinieiianamnssy
wunmInnevetlane
nsuAndlnsindiduas
nsAuEziazn1TUTEEUANLYIIEN
TOUNNIDIVBINAN ALY TNUAE
eIt
N133AN1SVRUTLNANNTIUAY
nsinduulglu
vdefldenassmanignamnssu 1
walulafZudrunanadin
nsinanaAnun gl
defldonassmaniignamns 2
funwmmaailgnanvnssy 2
Mandvoagsfintugs

10

W W N N W W W

W W

N W W W W VW W

=W LW WLWN

W

NUIYAR

NUIYAR
NUIYAR
NUIYAR

WA
WA
NUAR
nIAR
nAR
nAR
nBAR

$UILAR
$UILAR

nIEAR
NAR
nIAR
nIAR
nIBAR
nIBAR

PUILAR

nIBAR
nIBAR
NUIAR
NUIAR
NUIAR
NUIAR

ANZNIINNTUSIIUANgRsUdinfnwUszdanvivlianuiiugeu
1.2 ASTUIITINONAIIIV AN - laidl -

1.2.1 nszunvdeny - laidi-
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1.2.2 AS2UNAYNEDN g -

2. NFLUNANTEAUUTYYINTTUES - g -
. Useyguriinus

209799 Anefnususayyln 15 wiedn

A. nszuadviilituniasinazeay
1. pudeulvvestaudinineds  nwiensUssina
2. swdeulvvesmuniviadigaamnssy lunsdlfiinAnwanaiugiud
Fuduudin envvginsimualinvifinduauaiuteuves

ﬂmzﬂiiumiﬁmwé’ﬂQmﬁ’msﬁmﬁﬂmﬂigﬁﬁawﬁm

4. NANIIUNIEIVINTG
nauIneinusviediuniwemanuinednuslasunismeunivde
ogstiosldunsneusulsimeunslunsanssefunaioglugudeya TC
Tierl wiawsunsiduunamatuifiy (Full paper) lulnaswewngnig
UsgaAinnng (Proceedings) seduumnuafiiuisesiuluavin lag

a o

= @ A ! 1 « N A a aw = a aw
HUNANILUUTDLINDENUDY 1 1994 ‘Vﬁ@llﬂqiﬁ]ﬂﬁmﬁUmﬁﬁﬁaﬂwﬁWﬁUmi
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3.1.2.2 Type 2 (Plan A Type A 2)

Degree Requirements Total a minimum of
A. Coursework a minimum of
1. Graduate Courses a minimum of
1.1 Field of specialization a minimum of

1.1.1 Required courses
1.1.1.1 Program’s required courses
209771 Production in Industrial Chemistry and
Quality Control
209772 Characterization Techniques for Industrial
Materials
209791 Seminar in Industrial Chemistry 1
1.1.1.2 Track’s required courses

General Industrial Chemistry Track

209702 Transport Phenomena in Industrial
Chemistry

209709 Advanced Chemical Reactions and
Kinetics

Silicate Science and Technology Track

209712 Modern Technology in Ceramics
Manufacturing

209713 Ceramic Products and Quality
Development

Metallurgy Track

209722 Chemical Analysis in the Metal Industry

209723 Transport Phenomena in Metal
Processing

Polymer Technology Track

209785 Advanced Physical Properties of

Polymers
209787 Polymer Processing and Applications

Petrochemical and Fuel Track

38
23
23
23
13

W

credits
credits
credits
credits
credits
credits
credits

credits

credit

credits

credits

credits

credits

credits

credits

credits

credits

credits



209703
209731

17

Advanced Separation Processes

Fuel Combustion and Emissions

1.1.2 Elective courses a minimum of

To be selected from the following courses :

203775
209701
209704
209705
209707
209711
209714

209715
209716

209717

209721
209724
209741
209751
209752
209773

209779
209781
209783
209789
209792
210741

Polymer Characterization and Properties
Principles of Chemical Process Control
Mixing Technology

Safety in Materials Processing

ISO Management System Standards
Characterization of Ceramics

Energy Environment and Safety in
Ceramic Processing

Ceramic Production and Market Trends
Technical Developments in Ceramic
Glazes and Colorants

Advances in Traditional Ceramic
Technology

Metallurgy for Industrial Chemists

Phase Diagrams of Metals

Advanced Petrochemical Manufacture
Investigation and Evaluation of Ceramics
Ceramic Defects and Remedies
Industrial Waste Management and
Recycling

Selected Topics in Industrial Chemistry 1
Plastic Parts Technology

Plastic Recycling

Selected Topics in Industrial Chemistry 2
Seminar in Industrial Chemistry 2

Physics of Advanced Ceramics

10

LW W N N W W W

N W W W W W

W LW VLW N

3

credits
credits

credits

credits
credits
credits
credits
credits
credits

credits

credits

credits

credits

credits
credits
credits
credits
credits

credits

credits
credits
credits
credits
credit

credits

Or any graduate courses in Faculty of Science with approval of the

Graduate Program Administrative Committee
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1.2 Other courses
1.2.1 Required courses

1.2.2 Elective courses

2. Advanced Undergraduate Courses

B. Thesis

209799 Master’s Thesis

C. None-credit Courses

1. Graduate School requirement :  a foreign language

2. Program requirement :

none
none

none

none

15

credits

Those who are deficient in basic background must register for none credit

courses under the requirement of the Graduate Program Administrative

Committee.

D. Academic Activities

At least 1 master’s thesis work or a part of master’s thesis work must

be published or at least accepted to publish in a national journal listed

in TCI Tier 1 database or published with a full paper in the proceedings

of international conference at which it is renowned in the field with the

student as the first author or have patent or petty patent.

3.1.3 NZUIUIY
(1) BUINAIBIVIAU
1.1 ASEUIWIVITIAUTIY

209771

209772

209791

mimamm\‘lLﬂﬁqmamﬂimLLazmimuqmmmw
(Production in Industrial Chemistry and Quality Control)
wallansmanyaganzdmiuiananamnssy
(Characterization Techniques for Industrial Materials)
dunumaAiignamngsy 1

(Seminar in Industrial Chemistry 1)

1.2 A5EUIWIVIVIAUUTZ AV UIIVN

wyRITIANaAAMNTIANILY

209702

Usingmisaimstmilueiignaivngsy

(Transport Phenomena in Industrial Chemistry)

“uenn

3(3-0-6)

3(2-3-4)

1(1-0-2)

3(3-0-6)



209709

19

Ufisealiuagaaunamansvugs

(Advanced Chemical Reactions and Kinetics)

LAUIIVINYAERSTANALaZINALULaE

209712 wealulagealrdlunisndnesiiin

(Modern Technology in Ceramics Manufacturing)
209713 HANAIYITNLAZNITHAILIAN TN

(Ceramic Products and Quality Development)
WU LanzInen
209722 nyieemdLailugnainnssulane

(Chemical Analysis in the Metal Industry)
209723 Usingnisainisiinlunisudnlane

(Transport Phenomena in Metal Processing)

a a -4 =
LUUIITINDALUDSINALUL AT

209785

209787

auUAnenMUeINediNeITUES
(Advanced Physical Properties of Polymers)
nsruIuMILUsIUkarn1sUssendlinediues

(Polymer Processing and Applications)

AUV LASLATLLASLTDLNA

209703

209731

NITUIUMTUINFTTUES
(Advanced Separation Processes)
s lndidamdalaznisuase

(Fuel Combustion and Emissions)

(2) U v AN lUEIVIITIANIL

203775

209701

209704

209705

209707

209711

209714

NIanYUzRNzLazauUAvINeALLDS
(Polymer Characterization and Properties)
Wﬁﬂﬂ’]ﬁﬂ’)UﬂNﬂi%U’JUﬂ’ﬁLﬂﬁ

(Principles of Chemical Process Control)
wialulagn e

(Mixing Technology)
AnulaenselunszuIunITmIeTan

(Safety in Materials Processing)
WnsgIusTIUMsIansloeale

(ISO Management System Standards)
N1SAIANWULLANIZUDILYITIHA
(Characterization of Ceramics)

NENU %ﬂLLfJﬂéjaﬁJ LLa%ﬂ'ﬂ']lIUaE]G]ﬁEJFLUﬂigU"JUﬂ'ﬁL‘?ﬁ']ﬁﬂ

(Energy Environment and Safety in Ceramic Processing)

3(3-0-6)

3(3-0-6)

3(2-3-4)

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)

2(2-0-4)

2(2-0-4)

3(2-2-5)

3(3-0-6)



209715

209716

209717

209721

209724

209741

209751

209752

209773

209779

209781

209783

209789

209792

210741

20

NNSNARLYSILNWAL LU LLURATR
(Ceramic Production and Market Trends)
AN AT AYDIATD UL I NLAZ AT LAd

3(3-0-6)

3(2-3-4)

(Technical Developments in Ceramic Glazes and Colorants)

aufinviesnaluladiesdnduia
(Advances in Traditional Ceramic Technology)
langinendmiviniaiignannssy

(Metallurgy for Industrial Chemists)
LHuAWInnAvedlane

(Phase Diagrams of Metals)
mawAtiaziaditugs

(Advanced Petrochemical Manufacture)
nsauLEIzkazNIsUTZIIUALYTIAN
(Investigation and Evaluation of Ceramics)
VOUNNIDIVDINANA TG TTNUAZAITLALY
Ceramic Defects and Remedies
nsdanisvesdsgnamnssuuaznisinduanlding
(Industrial Waste Management and Recycling)
vhdefidenassmaniignamnssy 1

(Selected Topics in Industrial Chemistry 1)
weluladBudiunanain

(Plastic Parts Technology)
nsuwanafnunlylul

(Plastic Recycling)
vhdefidenassmaniionavnisy 2

(Selected Topics in Industrial Chemistry 2)
funwmIBAlgRaImNTTY 2

(Seminar in Industrial Chemistry 2)
Andvoaemiindugs

(Physics of Advanced Ceramics)

(3) NUINIVIADNUDNANVIIVUANE

Taidl

(4) wuanU3gygytinus

209799

etinusUIagv

(Master’s Thesis)

3(2-3-4)

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(2-3-4)

3(2-3-4)

2(2-0-4)

2(2-0-4)

3(3-0-6)

3(3-0-6)

3(3-0-6)

1(1-0-2)

3(3-0-6)

15 %U280A
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NUILNRA AINMNYVDIAVIRANTLUIUTIU
I

2. L@UNaNIDY

SFaNsEUIANI Ul useY 6 an aesaluil

1. 1@ 3 AILSN LARID
LARID

3. LAVNGNAU AR

I luaIuIn

AMLLAYNIAIYN/E1UNIBINNTLUILITIUUFIN

NSLUILIVITEAUUUAR AN

20970x Wag 20977x MHIAVIITINUFIULAELIUTYIATigRavnTTUTIRLY

20971x kag 20975x AU ILRvIne mansgainaLazinalulag

20972x

NUIAVLLUUINLavEIne

20973x Wag 20974x viananywauIydelndsarUlnsiad

20978x
20979x

4. @URNVIUY WARIDY DUNTUVBIVLIANY VBTN

3.1.4 WAAILAUNISANEN

2
D.

mnanywruvImediuesinalulag

mnAvyduLwagINeInug

un 1
aansEnedi 1 wein MAnsAnendi 2 wiaein
douruteulun wssUssne 209772 WALANITUANYUZIANZ 3
dmiuiangnaivinssy
209771 NINEANINATRNANNTIULALANT 3 209791 dunwmaeiianamngsy 1 1
ATUANADN N
AUSAUUTETUVUNIN 3 A UIAUUTETUVUTIN 3
I den 6 A den 4
LE@UelATISI N dnUS
37U 12 39U 11
Ui 2
MmansAned 1 wuwnn MAnsAnendi 2 wiqefn
209799 IneinusUeygn 8 209799 I 1anusUTeyn 7
aauIMe NG
59U 8 57U 7

s’aumjfaﬂﬁmaawﬁnqmﬂ&iﬁaanfh 38 wUlenn

3.1.5 A9 UNYANWMZNTZUIUIYN

seylilunianwan
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3.2 %9 AunieiazAniAiveteasy

3.2.1 9191385 SuRAvaUNENEgNI/219158UsEIMEaNgAT/019138U TN

N1ITUEDU

P/ dUni

AMIRAINTTANET (8127),

a0 & =
01U, UNansaINIsANE

=p.

¥o-UNENA Uagiliu WauSuusa

nangns

=) =)

0] ue. 0] Uel.

AUIUNATY
Y11973%1n1559
(Wasuluszes

5 Uagn)

1 | nAAs. ANTUNS - Ph.D. (Fuel and Energy) 371 | 9.60 | 371 | 9.60

Tasnanaiias” University of Leeds, UK, 2001

- m. (wilvaila)
PANTANNTINGGY, 2537

- M. (d)

UIenadewdesll, 2529

37 (6)

2 | .05 oRdn7 lavg” - 0. (Amnssuadl) 1233 | 413 | 1233 | 4.13
PNV, 2551
- A Amnssuni)
PRNTAUNTING Y, 2548
- 2e.u.(emnssued)

PAINTUUNINGAE, 2504

3 | 9.A%. WAUAT e - .. (Taneans) 6.30 - 13.00 | 2.00
wINeaedeelug, 2558
- ML (AllgnamnTIw)
unvedededng, 2553
- MU (PHgNEMNTIH)

uINenaededl, 2545

15 (14)

4 | AAT5IUUNS - Ph.D. (Metallurgy) 1211 | 1020 | 12.11 | 10.20
lai309A3 University of Leeds, UK, 1998
- M. (1nignamngs)

U Inesededly, 2536

134 (24)

5 | WAL.ATLAASUNSG - Dr.techn. Chemical Technology 1346 | 270 | 1346 | 270

NUTAW of Inorganic Materials (Ceramics)
Vienna University of Technology,
Austria, 2003

- ma. Fagmans/welulagiesiin)
agmamsaiwﬁwmé’a, 2540

- M. (AllgRavingsy)

U Inesudedlya, 2538

39 (11)
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=p

¥o-uuena

AMIRAINTTANET (8127),

a0 & =
01U, UNansaINIsANE

AU DU

Faluy/dua v

Uaglu Wausuuge

nangns

= =

(2] uA. 2] ue.

FTUIUNAIU
N9V INTTIN
(wauluszey

5 Uagn)

NALAS.JUNTIITT

¢
v

WUYANA

Ph.D. (Polymer Science and
Engineering)

Lehigh University, USA, 2000
M. (vdl)

U Inesudedlyy, 2533
M. (#d)

wINeaudestug, 2531

7.25 8.30 7.25 8.30

50 (15)

NA.AT. AN 9N525NT

m.a. (nenransnediues)
NANGATUIUIYA
Inenaelnsiduunarilnsiad
PANTAUNNINGEY, 2548
W.U. (1nlgnamnTsy)

UIendewdesll, 2540

12.16 | 2.50 12.16 2.50

37(8)

HALAT. BIAUY (309304

m.a. (inaluladUlnsiadl)
NANGATUIUIYA
nenaetlnsdeunarUlasiadl
PNRINTUUNINNEY, 2550
2A.4. Aenssuad)
URINGGBLNYATANERS, 2546
2.U. (Arnssuadl)

UUINYFFASUASUNTILTR, 2541

14.06 | 240 | 14.06 | 240

11 (3)

HA.a3. USIntun 1eysalae

Ph.D. (Chemical Engineering)
University College London, UK,
2006

M.S. (Chemical Process
Engineering)

University College London, UK,
2000

W.U. (nilgnamngsy)

1vMInesudediv, 2538

1258 | 2.93 12.58 293

11 (3)

10

NAL.AS. 3TN euEDU

m.a. (Taneans) nangns
UIUIYIR
U Inesededly, 2550

W, (Jageans)

10.23 | 8.36 10.23 8.36

28 (11)
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=p

¥o-uuena

AMIRAINTTANET (8127),

o oo & =
01U, UNansaINIsANE

AU DU

Faluy/dua v

Uaglu Wausuuge

nangns

= =

(2] uA. 2] ue.

FTUIUNAIU
N9V INTTIN
(wauluszey

5 Uagn)

winendedeslu, 2544
W.U. (1AilgnamnTsy)

1M Inedudedivy, 2540

11

NA.AS. ANANA LiBULE

.. (1Adl)

U Inedudedlva, 2542
.. (vAd)
unMIneaedediul, 2536
WU, (1PHREIMNTTY)

UINeaewdedle, 2533

976 | 1296 | 9.76 | 12.96

25(11)

12

NA. @156 VyUaUUA

2.3, (walulagUlnswad)
PIINTUNINGRY, 2537
M.U. (1Ad)

wINeaedaelug, 2531

10.32 26 10.32 2.6

24 (4)

13

NALAS. DAWUY WuRien

Ph.D. (Materials Science)
University of Leeds, UK, 2000
M.S. (Ceramic Processing)
University of Leeds, UK, 1996
M. (Al

wINeaedeelug, 2531

7.33 8.46 7.33 8.46

36 (3)

14

.05 le3u Bugay

Ph.D. (Chemical and Process

Engineering)

University of Leeds, UK, 2015
W, (pdlofliunse)
umIneraededuy, 2554
WU, LRYSAdELSUAU 1 (1Adl)

uuINeaewdasl, 2552

1.46 - 13.0 2.00

15

N ¢

.05, Aurdld Ayay

Dr.rer.nat. (Natural Sciences)
Leoppld-Franzens University of

Innsbruck, Austria, 2009

M.S.Tech (Engineering Materials)

University of New South Wales,
Australia, 2002
W.U. (nilgnamngsy)

uIendedesluid, 2541

1248 | 2.46 12.48 2.46

16 (2)
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3.2.3 819159NLAL

5. GaNUUALNEINUNITTINIATIIUNTIIUINY
5.1 Aasuelnege
NATpsziulsya vluaiviedgaavngsy Wunuidaidunainuiinmunlunie

§ v Y Aa a v

a a a a s v 2 A v % a a A
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npgaamnssudunumig
5.2 MMNTFIUHANITITEUS
521  tn@nwannseiBuindedifsaniuuasdgmanmagnavinssuiiannse
ausiniunagaamnssule
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1. ANESUNYANEAZNTEUIUIYN

203775 NFAIANYULANIZHATINURVINDRLUDS 3(3-0-6)
Polymer Characterisation and Properties

Reulviidasrunou : mumnuiuveUvesdey

umivesmediues n1siianediues dnvauzianie dugiuinet uaslasiasngania
gruuQinsiUAsuulaiiazaniuenINeAMYDIeAlNDT nsaaeRuazANAToTUed
Wodwes Aunllndandy wazautRidina n1nninaeskwilduadelvduaznisimuinising
yaneAiediioanduas

Introduction to polymers, polymer formation, characterisation, morphology and
microstructure. Temperature transitions and physical states in polymers, polymer
degradation and stabilisation, viscoelasticity and mechanical properties, and overview of

modern trends and new developments on polymers as advanced materials.

209701 NEANNITAIUANNTTUIUNTLAN 3(3-0-6)
Principles of Chemical Process Control

Roulviidasinunou : 1aid

SPUUMUANNTTUIUNILAENAgNSNISAIUAN LaTesilenundnmanidniuiinsei
ITUUAIUAL a'amJwﬂauﬁuugmeuaﬁzwmuam ﬂ'ﬁﬂ’]‘UﬂiJﬂi%U’]UﬂWisUENLﬂ%‘l’@ﬂﬁ@’qmﬁﬁﬂﬂﬁim
U9eg 1y Ufnsoiiadl ia3esnanidsuniuieu ndesile aeduindu Wudu szuumuau
Adunsa-ua nsdlAnwiveslssnuaiivisegisazszuuaruay 1w Tssnuweuludauly
wsn Tsauedaihondlasiden Tssnunsedaiiasn lssnudhmanseua w89

Process control systems and control strategies, mathematical tools for control
system analysis, basic components of control systems, process control of some industrial
equipment such as chemical reactors; heat exchangers; vaporizers; distillation columns,
etc. pH control systems. Case studies of some chemical plants and control systems such
as an ammonium nitrate plant; a petroleum dehydration plant; a sulfuric acid plant; a

sugar refining plant, etc.

209702 Usngmisainsdmnlualignanunssy 3(3-0-6)
Transport Phenomena in Industrial Chemistry
Houlviidasudou : ANUAUILYOUVRIEOU
LLmﬁmﬂagmLﬁ'mﬁ’uﬂsmgmsaﬂmaﬁmw 15NN NThraluvie nsanelouuiadsuay
anusoulunisinalurie n1saneleulunefifidsiavinduresway vouds—vedlna uia-
YDUNAT LAYVDILNAI-VBILEAY ﬂ'mJizmmﬁhé’mizﬁmémsﬂwwwLLasUmﬂgmiaiﬁlmﬂulU
PINANNANNUSVBIT I

Basic concepts of transport phenomena, agitation, flow in ducts, mass and heat



50

transfer in duct flow, transfer involving immersed bodies in solid-fluid, gas-liquid and
liquid-liquid mixtures, estimation of transport coefficients, and non-Newtonian

phenomena.

209703 nszuqunﬂitl,ana'lﬁ%"uqa 3(3-0-6)
Advanced Separation Processes
Reulviidasrinuney : mumafiuteuyeFou
ﬂ’]iﬂ’gusll’e)ﬂNﬁll‘Viﬁ'WEJE%’JUUiSﬂBUﬂ’ﬁﬂéLU?JENNﬁilﬂﬂﬂq@Lﬁ@ﬂ ﬂﬂi@@ﬂLLUUM@ﬂ§ULLUU
USiﬂqLLaﬁLLUU%‘U ﬂi%U?Uﬂ?iﬁﬁ@%ﬂgﬂ ﬂ’]iLLEJﬂIﬂEJﬂ?iLLﬁﬂLUgﬂu‘l@@@u LVIﬂIUIagL?JIE]
Distillation of multi-component mixtures, distillation of azeotropic mixtures,
packed and plated distillation tower design, advanced extraction processes, ion-

exchange separation, and membrane technologies.

209704 wialulagn1suey 3(3-0-6)
Mixing Technology
Reulviidasriunay : mumafiuteuveFou
LnARgagIUAITUNMSNEL  LASBsHaNLUUANSY TadefieuAsaunisnas 1y nng
wanlungdladiun nsrauvaurasludiniuy Y89 N15VeILEIULALNITBBNWUUTEUUNAY
Basic concepts of mixing, types of mixer, selected topics in mixing: mixing in
fluidized beds, mixing of liquids in stirred tanks, etc., scale-up and design of mixing

systems.

209705 auUasnfelunszuIun1mIedag 2(2-0-4)
Safety in Materials Processing
ReulvAidasrinuney : mumfiutereFoy
aunmuazusseseruUasnty MsUsuiliunamsadmieafugUiide  astesdu
ANNgade nsfnwigiwedd nsiesziend n1siesgiennd n1snsivdeunIy
Uaondey s18n15nsiaaeuauaendeialudmiudunsisainnseuiunisndnlulsesau
PAAIMNTTL  WhaIN1sUsTEIY kagn1sAIUANdURsIEluNIsUREaT TR w19 Sunsreani
uarnssada mstlestul Susseinaudeu arudasadelunmsufiinunelet Ay
Yasadelunulndt nsdestudunsennaiesdnina anmuandeslunisieu wagnnsng
felsanuiivaense
Health and safety hazards. Statistical evaluation of accidents. Loss prevention,
HAZOPS study, FTA, FMEA, safety audits, general safety checklist for identifying process
hazards. Sources of exposure, exposure evaluation, exposure hazard control. Fire and
explosion hazards, fire prevention, heat hazards, safety in steam boiler operations,
safety in electrical works. Principles of machine guarding. Safe working environment and

plant layout.
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209707 WINIFIUTTUUNITIANITaLeEle 2(2-0-4)
ISO Management System Standards

Roulvfidesinunou : 1uif

N139A58UUAMNINKAZNNTUTUNINTEIY, U1NTFIUTEUUNISIANISheteale 9001,
UINIFIUTEVUNITIANITLOLeEle 14001, ¥1MsgIusEUUNITIAnIslateale 18001 wag
WnsgIusTIUMIIanisleeale 50001

Quality system management and standardization, ISO 9001 management
system standards, I1SO 14001 management system standards, ISO 18001 management

system standards and ISO 50001 management system standards

209709 Uﬁﬁ%mLﬂﬁLLazaauwamam%%guga 3(3-0-6)
Advanced Chemical Reactions and Kinetics
Reulviidasrinuney : mumafiureuveaou
NANNIIVIUHNTONANQANARKALULUUTIADY NANNITVDIVAUNAAIANT VB TATINT
Aaujisenailuszduluena uagAnafiaaunamans UgAseialdase nsvuaunisanslou
Tnedseuiseveds Uinsalligaund navesgamaiuazndsnuluujnsaiad
Principle of ideal reactor and models, kinetic principles, molecular reaction rate
theory and kinetic constant, catalytic reaction, transport processes with reactions
catalyzed by solid, non-ideal reactors, temperature and energy effects in chemical

reactors.

209711 ASRIANWUSLIANIZVDLGSIEN 3(2-2-5)
Characterisation of Ceramics
Reulviidasrinunay : mumaiiureuveaou
nuiuariinisvesnisidnsuziangniaesinifeatuesdnnaiadimiu
RRAMNTTU NalNei1ee wazn13turesdnyusles TN TULLINILATLAZNIEAIN NITN)
dnuazlamzreseTiiniifedfuingiu drunan wanSusivdue nioufoanuwanouas
ANIAINASLY
Theories and methods of ceramic characterisation in the field of technical
ceramics for industry. Various mechanisms and applications of ceramic characterisation
in physical and chemical aspects. Characterisation of ceramic raw materials, bodies and

fired products with designation and prediction.
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209712 walulaggalvsilunsuaawsiin 3(3-0-6)
Modern Technology in Ceramics Manufacturing
Raulviidasrtudow : sumuiureuveIdeu

[

walulagnsudnwsdingnamnssudugs malulagvuadlunismisuingAuwsiin

Y

msaanginnesfintugs weluladtugdlunstusiiesingaamnssy waluladdugsly
spuUMaWIeEn wanwdnlunsUssandlflumeluladdugs

Advanced industrial ceramic manufacturing technology, advanced technology of
ceramic raw materials preparation, advanced ceramic powder synthesis, advanced
technology of industrial ceramic forming, advanced technology of ceramic firing

systems and ceramic in high technological applications

209713  WAAAUIIYIIRNLAZNITARIUIAMAIN 3(2-3-4)
Ceramic Products and Quality Development
ReulvAidasrinuney : mumfiuteUYeIFoy
wandaaiednladasunguiulumussdusznausasnisldnunelside muuald
Tumsgmavnssy Wy Sandeaiaesiiin wslindildlumaniivazmamaia gunsaily
o R siimsuazgUnsaimdmnssy Wudu audaniesdosiumanienmuagmaeni
agldiunnaridudunousing 9 AAIUNISATERNWINEAS T N1SAINUTET WaENITIRA
msiannlumsinemansuazmaluladifeniununimndnsasiogldiunnaaudulise
Ceramic products have been grouped according to their compositions and
application under standard industrial headings, such as ceramic building materials,
chemical and technical ceramics, specialised laboratory and engineering wares, etc.
Relevant physical and chemical properties are then given in general sequences for
preparation, drying and firing. Scientific and technological developments in product

quality will be emphasized.

209714  wasu Aawandew uazanuvasadslunszurunisiwsiin 3(3-0-6)
Energy Environment and Safety in Ceramic Processing

ReulvAidasrinuney : mumfiuteuYeFoy

nslduaznmisusendandsnulunszuiunmsesidn nsasiunuia wellan1skiiag
msUszndandanu nslimdanuiigaideluisasvesnisndnesiiin miruaudulazuiad
Wusunselugnamnssudiuud nsasuguvesingiviidssdunseluiduasiidus
Inensseasdonuuazdnndon nnzdagiureunaluladiwniinuazesdnismisdeny
RAeafunineinsdanaden auamuazanaasadelulssnuenin maeiiduasgluesin
uaznsiadoudne uaznstestuiiennuasnssvesaiesdnsuazgunsalmaesiiin

Energy utilization and saving in ceramic processing, gas fired kiln construction,

firing techniques and energy saving, utilization of energy-loss in a cycle of ceramic
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manufacture, dust and harmful gases control in the cement industry, transformation of
hazardous raw materials into substances considered less harmful to life and the
environment, present state of ceramic technology and social organisation of
environment resources, health and safety in the ceramics factory, hazardous chemicals

in ceramics and their handlings, and safeguarding of ceramic machinery and equipment.

209715  nsuansIsinuaswurliunain 3(3-0-6)
Ceramic Production and Market Trends

Reulviidasriunou : mumaiiureuveiaou

pnliumsitaunluewandmiunde fasisnindlensudnduuiuaznsgayden
tiopas TngRutesiindunuslulssmalneuaznismld M3RaNsaNIzUIUNTNSHANLYSY
Inlildnafifign n1smanavessandusiwsidinlanuazlulssmelne uinnssuvesndnfusivas
wealulad nMsvimedmsunaiandndueaiesiin esuuseniuets aaindmsuwsiin
Aaadn nsimuInameliakazuudlduvesiagesidnnulnlunaineuian waznisuseiu
AN MNYBINAATUIYIITN TOMNUALAZNITTUTOIMNITAN

Future trends for ceramic products for low-cost and low-loss production, low-
cost ceramic raw materials in Thailand and their availability, processing considerations
for optimizing ceramics production, marketing of ceramic wares worldwide and in
Thailand, product and technology innovation a challenge for the ceramic tableware
market, market for classical ceramics, technical development and trends in ceramic
refractories in future markets and qualify assurance of ceramic products, commercial

specifications and certification.

209716  MsWAIINNMVATIATLARIULYSIRNLAZENS IAE 3(2-3-4)
Technical Developments in Ceramic Glazes and Colorants

ReulvAidasrinuney : mumfiuteUYeFoy

waveslassarenliifundnlundounaznisuivsmanaia msviuanumilnves
AADUIENINNIINABURIEANTIENE MINAIUIAMIAUNIIAILSBUTEN I AF e ukazITD
wAnfaumngumgiinisgnii msuszendmadalvsiiionisindeusneiSeea-9a dnvaziane
vosiuivesasiVanasnisnuauiuin anmzaugadmiunaadesvesanslidluedou
nsnszanedaznsinadmvesarsiialuedou wazmeallansunludounnsesveandounay
anslvid

Effects of non-crystalline structure in glazes and technical improvements,
adjustments of viscosity of glazes during melting by volatile matter, development of
thermal stress between glaze and body at sintering temperature, application of new
techniques for glazing by sol-gel methods, surface characteristics of colorants and
surface control, equilibrium conditions for stabilization of colorants in glazes, colorant
dispersion and rheology in glazes and correction techniques of glaze and colorant

defects.
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209717 anufavihvsamalulabieninaada 3(2-3-4)
Advances in Traditional Ceramic Technology
Reulviidasriunau : mumiiuyeuveiaou
msﬂ%’uﬂqﬁmqauLLazmiamséfuL%i’]ﬁﬂ&?ﬂ@y miﬂ%"uﬂqqLﬁamwﬁﬂﬁm%’umamﬁmﬁﬁ
Fufusngg naimunedevdmivedesiufumuazisnindeaine maideniztugdly
gaamnssudnsafuuuuRsdrluifuaswuspluifauysal nsdandamavesardoulst
wnzauileasuulasdnvasansuazaudivemansaeinlueinsuiuuazuual
GaaamswamLLamz‘UUmuquﬁm%’umﬁmﬁmﬁmwﬁﬂ%’qLam
Raw material improvement and upgrading of traditional ceramics,
improvements in ceramic bodies for various traditional products, slaze, development
for pottery and constructional ceramics, selection of semi- and fully automatic shaping
methods in the traditional ceramics industry, adaptation of heat effects on changes in
characteristics and properties of fired products in traditional ceramics and new

concepts of production and control systems.

209721  lavgAnerdwiuiniaiianavingsy 3(3-0-6)
Metallurgy for Industrial Chemists

Roulvdidounou : 1l

Arudvnaaiiitug iy audimenimuasiBnavedlansuaslonswan Tassaimdnues
Tany mainlavgnan MsRngUiuun1siud nisuandnveslany nsudsguaznisdugy
Tone Tanensinendowiu TanmansiBsUfoR lavenaungundn Tavsuaslavenauuonngs
wian msvhudsiialane nsrelave waznsinnseululaneiunistesiu

Basic chemistry, physical and mechanical properties of metals and alloys,
crystalline structure of metals, formation of alloys, deformation and recovery fracture
of metals, metal shaping and forming, introduction to powder metallurgy, practical
metallography, ferrous alloys, non-ferrous metals, and alloys, surface hardening of

metals, joining of metals, and metallic corrosion and its prevention.

209722  msAAsziBuailuangmnsulans 3(3-0-6)
Chemical Analysis in the Metal Industry
Waulviidasrtunau : auAuiuTeUveIdoY

v

NANNITNUFIVVRINTIATIwATLATTugnaIvnssulave awnnsiunswuulaessed

o

Faenau awninsuysuuun1ssesisdiond gan1aliinsieiaied18iinnseun 9an1AdAIIEn

LUUIANINIEENEILYRsIdand auninsussuuuinnsgydendnuveBidanaseu
Basic principles of chemical analysis in the metal industry, atomic emissive

spectrometry, X-ray fluorescence spectrometry, electron probe microanalysis, energy-

dispersive X-ray microanalysis and electron energy loss spectrometry.
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209723  Usingmsalmsdamilunisnialane 3(3-0-6)
Transport Phenomena in Metal Processing

Reulviidasriunau : mumiiuyeuveiaou

nslnavesweslraidesdiu nsdreleumnaasuazaudoudody amnuadeiuves
MALUUANSY anngisesresEuingigniaiieg nssuiunsHanlansiivesvanudeuiy
Y03ude nszuIunsuanlansfivewdauasuduveduingu nszuviunsudnlansiuia
Waswduveuds

Introduction to fluid flow, introduction to mass and heat transfer, similarities
among different types of transport, boundary conditions at different types of interfaces,

liquid-to-solid processing, solid-to-solid processing, and gas-to-solid processing.

209724  uWuAWINAIAvaLlany 3(3-0-6)
Phase Diagrams of Metals

ReulvAidasrinuney : mumfiuteUYeaoy

ndnNTfiug L WHUAINAUA-UNE nsadsikunnigainegsde ssuulane
wilad1uusenay desdrulsznou audulsznou ddruusenau uwazszuulavevaie
drulszneudug

Basic principles, pressure-temperature diagrams, construction of simple phase
diagrams. Unary, binary, termary, quaternary and other multi-component metallic

systems.

209731  mswnludidamduaznisuses 3(3-0-6)
Fuel Combustion and Emissions
ReulvAidasrinuney : mumfiuteUYeFoy
wiandomaarUsuianisld Wowmameada wavaudivouiomaeada
nszurumsnlug ssuumswnlndianufiuuuuunaziden svuumsunludidowmas uaznns
Uapglagn15AIuAL
Fuel sources and consumption, fossil fuels and their properties, combustion

processes, pulverized coal systems, fuel-burning systems, and emissions and controls.

209741 nrawdetingafidugs 3(3-0-6)
Advanced Petrochemical Manufacture
Reulviidasrinuney : mumfiuteUYeFoy
aslelasmfueudimnerlaninuazunuvlugramnsndlnged undsiiunvesans
lalasasuaudimineslsunfin NsARULTULATA1TRURUSVRUUUTY N1SHERINGBY wazens
auusvetlngdu nMsnanledukaranseyiusuetledu wavansanusafany
Aromatic hydrocarbons and their roles in the petrochemical industry, sources
of aromatic hydrocarbons, production of benzene and its derivatives, production of

toluene and its derivatives, production of xylene and its derivatives, and surfactants.
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209751  nsAuLEIzHAzNIsUTEEUALSIIN 3(2-3-4)
Investigation and Evaluation of Ceramics

Reulviidasunou : murnuiuveuvesaeu

nsauazuaryseiiuavesingAuwMinlagdnyasianzuazaudinieanen ey
il nsfinwiesduszneu TassadauazdfAsevesingauilidmiudewsindniuuas
aslelny mﬁmﬁuﬁﬁaa‘hm'muazm’mam'1351LLaﬂLﬂﬁauﬂizﬁ;mﬂsuaqawaz’s’aamu N3
Auinednuazaniznsivaduazamenidesnin iﬁmiﬁugﬂ%uumuL%iwﬁﬂimaﬂizmumi
nasuuukazn1sUTEIUA mi?mLmzLLazmiﬂizLﬁummﬁqﬂﬁ'ﬂmﬁaLsﬁﬁﬁﬁmmuazmi
ANVUALIATIIUYDINENT UM YN TTULLT N

Investigation and evaluation of ceramic raw materials in terms of their physical
and chemical characteristics and properties, study of the compositions, structures and
reactions of raw materials used for traditional and modern ceramic bodies,
measurement of the specific surface area and cation exchange capacity of clays and
porous materials, investigation of rheological and powder characteristics of ceramic
bodies, methods of forming ceramic articles by the casting process and evaluation,
investigation and evaluation of sintering in fired ceramic bodies and standard

specification of industrial ceramic products

209752  YBUNWIBIVDINAANMINYIITNUALNITWA LY 3(2-3-4)
Ceramic Defects and Remedies

ReulvAidasrunou : mumuuTeUveaY

founwsosdianinag vewdnsusiesinlugramnssy feunnsesvesedostufuim
wazn1sudly deunndesvenndeuuarisud dofinnaravdnlumandnnssdosuagnisaiuau
fofianan dounwseailesanmmasuluuiiuaziagadeuiiinaindadeUuuaznisauau
Al Anudemevesdndudiiagnulnuazisnislesiu n1susinguestaunnsesluian
avuliiiuaznisuidan nmsiinsesunnganialuiandauwasn1smdn wazn1IATIersey
WANUBIYTIUNUALNITAIVANTDELAN

Various types of ceramic defects in industrial products, pottery defects and
their remedies, ¢laze defects and their cure, main faults in tile manufacturing and fault
control, melting defects in glass and enamel caused by impurities and defect control,
damage of refractory products and methods of protection, appearance of defects in
electrical insulators and their elimination, occurrence of microcracks in abrasive

materials, and defect removal and fracture analysis of ceramics and fracture control

209771  NIINAANILANYATIMNTTULATNITAAUANANNIN 3(3-0-6)
Production in Industrial Chemistry and Quality Control
= ay ' ' =
woulundassiunou : il
NFIATIEANTLUIUNTHERN NITATUALAMNAINYBINTEUIUNINARLALIATEMIBNNIADA
dMTUNITIATIBNRTOYA AINUANINLIVBINITHAIUIGAAINNTTH
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Process and production analysis, process quality control and statistical tools for

data analysis and advances in industrial development

209772 wallansianeuzRnIzdmIulEngna NSy 3(2-3-4)
Characterization Techniques for Industrial Materials
Roulefidesinuneu : id
weAllANSMIaNBUzIaNIZITATIASe WaTlAnSManvuzlanIzIBInNTou Wwalla
NIMENYARMZITNET NATANITIATIEE9 uazmadanaanuuzsan Al
Techniques  for  structure  characterization, techniques for thermal
characterization, techniques for optical characterization, techniques for elemental

analysis and techniques for surface characterization

209773  n1sdanisvesdugaainnssunaznIsuInauan gl 2(2-0-4)
Industrial Waste Management and Recycling

Roulvfidawinunay : 1id

NSMUINTIANISTVOLADRAAIMNTTY UnAIILATDLALRAAIMINTTY dNYMZaNE
%Jawaﬂlﬁaqma’mmw miamauﬁsqmmwmm N15U5SUdAINLAENISANIAUB LAY
PREMNTIN N1sUNTeRABgRaMNITUNAUN LYY

Development in industrial waste management, source of industrial wastes,
characteristics of industrial wastes, industrial waste minimization, industrial waste

treatment and disposal and industrial waste recycling

209779 Wadefidenassmaiaiignamnssy 1 2(2-0-4)
Selected Topics in Industrial Chemistry 1
ReulvAidasrinuney : mumfiuteUYeFoy
punTINNIUTIENEiEuTiteiidenassmaniignaminssuiidelinssuainion
amedoutilaliiu 4 mheinderdesaiy Wtearussnidlingu
Provision of lecture series on selected topics in industrial chemistry, this course
may be repeated for a maximum of 4 credits if a different topic is taken, topic to be

announced.

209781 wnaluladBudunanadin 3(3-0-6)
Plastic Parts Technology
Reulviidasrunou : mumuuveUveaeY
n1sUszendldnandusinatainiazn1siaeniannaiain nszuIUNITIINGR TN
wanafin Leswgmansresatain niliestudiunatain ﬁuﬁmwmwazg N13UAIE159
LAENNIANUASTUEIUNATERN N5UsENOUTUEIUNATERn uarnsRtsalunsHaRTudIY
1P RALUY

Plastic end-use applications and selection of plastic materials, processing of
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plastics, economics of plastics, walls of plastic parts, projected areas and holes,
finishing and decorating of plastic parts, assembly of plastic parts, and manufacturing

considerations of injection molded parts.

209783  msuwanaanu gl 3(3-0-6)
Plastic Recycling

Revlviidasuniou : muruiureuvesaeu

Uszifnisiwanafnunlalul nssiunutaznisuenveadenaiain wanadnuilea
A199) wazn1sudan v laun wedefiaumisnnian wodlsiailu woddlniu wedlila
naolss nesuewanafinimnssu exA3an nanaAnfloguui uazimesueion

History of plastics recycling, collection and separation of plastic waste, poly
(ethylene terephthalate), polyolefins, polystyrene, poly (vinyl chloride), engineering

thermoplastics, acrylics, comingled plastics and thermosets.

209785 auﬁﬁmamwumwaéma%%’uge 3(3-0-6)
Advanced Physical Properties of Polymers
ReulvAidariunou : murmuuTeUveaeY
unndefuineimansnediwesnienin lassaduazlaswuvasldansazane
nodluesrlinloaNasazaIuned e sYUATNTULAZ N ANTIUNITUENINNIA d01us adugIY
aoundnwedwesluaniugninmad woRnssunsiUdsuaniug ui-e1e Ialadarafdfuay
MNYINTTUAVDINDRLUDS
Introduction to physical polymer science, chain structure and configuration,
polymer dilute solutions, polymer concentrated solutions and phase separation
behavior, amorphous state, crystalline state, polymers in the liquid crystalline state,

glass-rubber transition behavior, polymer viscoelasticity and rheology.

209787  nAsTUIUNITHUSIUMAN1SUSEYNA [ waRINeS 3(3-0-6)
Polymer Processing and Applications

ReulvAidasrimunou : mumuuTeUYe@eY

UMgianmediuesn1ansin n1sUsenoUnafiues wasunumvesa1siienisivas
Y8 WOAWBT IDN1TVBINTELIUMSHAANAERN 819 waztdule nisUssendldwediues n1s
ponuuULERImNTTILAEMadenTan Tuiinalawaznisiesed nsuandin wualdulutag
wa Wawnstudagdunasdnenmlusuian

Introduction to commercial polymeric materials, polymer compounding and
the role of additives, polymer rheology, plastics, rubber, and fibre processing methods,
applications of polymers, engineering design and material selection, including failure
mechanisms and analysis, trends in composite materials, review of recent development

and future potential.
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209789 deilidenassmaniignamnssu 2 3(3-0-6)
Selected Topics in Industrial Chemistry 2
Reulviidasuniou : murnuiureuvesaeu
punsTuMIUTIIBREiuTdefidenasmaaiionamnssuiidalinszuainien
amudousldliiu 6 mhein Wehdeseiu shdorvussnelingu
Provision of lecture series on selected topics in industrial chemistry, this course
may be repeated for a maximum of six credits if a different topic is taken, topics to be

announced.

209791 é’uummamﬁqmmmsw 1 1(1-0-2)
Seminar in Industrial Chemistry 1
Roulviidassiunow : 1
dunudaymlunsidy vseaumanthluiitenie) maelgnanssy
Seminar on research problems or recent advances in various areas of industrial

chemistry.

209792  FUNUMNLANYAFINNTITH 2 1(1-0-2)
Seminar in Industrial Chemistry 2
Roulvdidosrtunou : 1l
Funurndad 2 ieafuidgnilun1sise uieanufmdiluiaidednie naad
AAINNTIU
Second seminar on research problems or recent advances in various areas of

industrial chemistry.

209799  AInIEWUSUIsysy1n 15 wuein
Master’s Thesis

waulundasunay : losuniseydimdelasesiua vieameilounsaunisiaueiitetay
1A59519%

210741 Wané%awzjsﬂﬁn%’guqa 3(3-0-6)
Physics of Advanced Ceramics

Reulvidesrinurou :  suAnuiuseuvedeu

Tnsea¥1aveaesiin laseadrefid 1oWdd uaz 1098 1uz1u meisen alavi
Tounniatluwiin dydnwalnseines-1eA nisvudwwestaualniluan anwdilnilag
logaunazdiannsow maibiinlusdnlangeenled Wawinislaseasneseduganialudan
IIEN NTEUIUNTTUNDS

Structure of ceramics, fcc- and hcp-based structures, perovskite, defects in
ceramics, Kroger-Vink notations, mass and electrical transport in materials, ionic and

electronic conductivity, conduction in metal oxide ceramics, microstructure
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development in ceramic materials, sintering processes.
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3. WAUNIEIVINITVDID12158

HY28AEA319138 A5, ANTuNs lvenanalias

11Uy

STAUUIUIVIR

(1

2)

(3)

(4)

(5)

(6)

NAIURANUN LUINTEITTLAVUIUYIR

Chaiklangmuang S., Li L., Kannari N. and Takarada T., Performance of Active Nickel
Loaded Lignite Char Catalyst on Conversion of Coffee Residue into Rich- synthesis
Gas by Gasification, Journal of the Energy Institute, 2018, 91(2), 222-232.
Chaiklangmuang S. and Meesuk S., High Yield Syngas and Performance of Ni-loaded
Thai Lignite Char Catalyst from Sawdust Gasification, Chiang Mai J. Sci., 2017, 44(4),
1475-1486.

Boonma S., Chaiklangmuang S., Chaiwongsar S., Pekkoh J., Pumas C.,
Ungsethaphand T., Tongsiri S. and Peerapornpisal Y., Enhanced carbon dioxide
fixation and bio-oil production of a microalgal consortium, CLEAN-Soil, Air, Water,
2015, 43(6), 761-766.

Chaiklangmuang S., Kurosawa K., Li L., Morishita K. and Takarada T., Thermal
degradation behavior of coffee residue in comparison with biomasses and its
product yields from gasification, Journal of the Energy Institute, 2015, 88(3), 323-331.
Auprakul U., Promwungkwa A., Tippayawong N. and Chaiklangmuang S., Densified
fuels from mixed plastic wastes and corn stover, Advanced Materials Research, 2014,
931-932, 1117-1121.

Phuhiran C., Takarada T. and Chaiklangmuang S., Hydrogen-rich gas from catalytic
steam gasification of eucalyptus using nickel-loaded Thai brown coal char catalyst,

International Journal of Hydrogen Energy, 2014, 39(4), 3649-3656.

819138 5. 9AANA lavgY

41U

STAUUIUIYIA

NAIURANUN LUINTEITTLAUUIUIYIR

(1

Adisak Siyasukh, Yothin Chimupala, Nattaporn Tonanon. Preparation of magnetic
hierarchical porous carbon spheres with graphitic features for high methyl orange

adsorption capacity. CARBON, 2018, 134, 207-221.
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STAUYIR

- nauARNRUNAMNATUANlUTIB UM IUTE N IYINTIZAUTIR

(1

2)

Yathongchai N., Wongrueng A., Rakruam P. and Siyasukh A., Kinetic Adsorption of
Fluoride from Water by Magnetically Separable Bone Char, The 16th National
Environmental Conference, 2017, 33-34.

Siri A., Rakruam P., Wongrueng A. and Siyasukh A., Synthesis and Characterization of
magnetically-separable porous bone char from pig bone by using pyrolysis process,
The 16th International Conference on Environmental Engineering, Science and

Management, 2017, 59-60.

9127158 A5, WAUAD YLau

141Uy

STAUUIUIYR

(1)

2

(3)

(@)

NAIURANUN LUINTAITTLAVUIUIYIR

Wiengmoon A., Pearce JT.H., Nusen S. and Chairuangsri T., Effects of Si on
microstructure and phase transformation at elevated temperatures in ferritic white
cast irons, Materials Characterization, 2016, 120, 159-167.

Nusen S., Chairuangsri T., Zhu Z. and Cheng C.Y., Recovery of indium and gallium
from synthetic leach solution of zinc refinery residues using synergistic solvent
extraction with LIX 63 and Versatic 10 acid, Hydrometallurgy, 2016, 160, 137-146.
Nusen S., Zhu Z., Chairuangsri T. and Cheng C.Y., Recovery of germanium from
synthetic leach solution of zinc refinery residues by synergistic solvent extraction
using LIX 63 and lonquest 801, Hydrometallurgy, 2015, 151, 122-132.

Nusen S., Yottawee N., Cheng C.Y. and Chairuangsri T., Characterisation of zinc plant,
cold-purification filter cake and leaching of indium by aqueous sulphuric acid

solution, Chiang Mai Journal of Science, 2015, 42(3), 718-729.

- HaUARNRUNAMNATUAN U8 UNMTUSEAYINTILAUNIUITR

(1)

(2)

Nusen S., Komboonchoo S. and Chairuangsri T, Microstructure of Zn-Mg Alloys and
Their Electrochemical Behavior Related to Metal-Air Battery, The First Materials
Research Society of Thailand International Conference (Ist MRS Thailand
International Conference), 2017, 17-19.

Chairuangsri T., Nusen S., Imurai S., Wiengmoon A., and Pearce J.T.H., Formation and
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