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n. 3183V UHUNUS 109U 48 Mihwin el

[

eIV s18%a3v1 wienn (Ussene-
UUA-Anwdignuleg)

AN 890 | Auiinus 1 6 (0-18-0)

CH 890 | Dissertation 1

AN 891 | pufiinus 2 6 (0-18-0)

CH 891 | Dissertation 2

AN 892 | ufiinug 3 6 (0-18-0)

CH 892 | Dissertation 3

AL 893 | aufinus 4 6 (0-18-0)

CH 893 | Dissertation 4

A 894 | ufTnug 5 12 (0-36-0)

CH 894 | Dissertation 5

A 895 | Auinus 6 12 (0-36-0)

CH 895 | Dissertation 6

2. s1e3viliuninagin Suay 8 wihedn fil

IWEIVN 5183039 niena (Ussene-
UUR-Anwdaenuied)

AL 700 '3%3%’amﬁwmmam§%uqﬂ (2) (1-3-3)

CH 700 | Advanced Scientific Research Method

AN 790 | dunun 1 (1) (0-2-1)

CH 790 | Seminar 1

AN 791 | dunun 2 (1) (0-2-1)

CH 791 | Seminar 2

AN 792 | dunun 3 (1) (0-2-1)

CH 792 | Seminar 3
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AN 793 | dunun 4 (1) (0-2-1)
CH 793 | Seminar 4
AN 794 | duuun 5 (1) (0-2-1)
CH 794 | Seminar 5
AN 795 | duNuN 6 (1) (0-2-1)
CH 795 | Seminar 6

2) BWUU 1 Wuv 1.2
n. Medvguianus Swu 72 miwin il
IWEIVN 5183039 nienn (Ussee-
UUR-Anwdanuied)
AL 890 | Awfinus 1 6 (0-18-0)
CH 890 | Dissertation 1
AL 891 | aufiinug 2 6 (0-18-0)
CH 891 | Dissertation 2
A 892 | Aufiinus 3 6 (0-18-0)
CH 892 | Dissertation 3
A 893 | Auiinus 4 6 (0-18-0)
CH 893 | Dissertation 4
A 894 | uflnus 5 12 (0-36-0)
CH 894 | Dissertation 5
A 895 | Aufinus 6 12 (0-36-0)
CH 895 | Dissertation 6
AN 896 | aufiinus 7 6 (0-18-0)
CH 896 | Dissertation 7
AN 897 | aufiinus 8 6 (0-18-0)
CH 897 | Dissertation 8
A 898 | Aufiinus 9 6 (0-18-0)
CH 898 | Dissertation 9
AN 899 | awfiinus 10 6 (0-18-0)
CH 899 | Dissertation 10
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WA 1880w wienn (Ussene-
UUR-AnwdlgnuLed)
A 700 | AFATINSIMEEAn ST (2) (1-3-3)
CH 700 | Advanced Scientific Research Method
AN 790 | dunun 1 (1) (0-2-1)
CH 790 | Seminar 1
AN 791 | dunun 2 (1) (0-2-1)
CH 790 | Seminar 2
AN 792 | dulun 3 (1) (0-2-1)
CH 792 | Seminar 3
AN 793 | dunun 4 (1) (0-2-1)
CH 793 | Seminar 4
AN 794 | duuun 5 (1) (0-2-1)
CH 794 | Seminar 5
AN 795 | duNun 6 (1) (0-2-1)
CH 795 | Seminar 6
AN 796 | dunun 7 (1) (0-2-1)
CH 796 | Seminar 7
AN 797 | dunun 8 (1) (0-2-1)
CH 797 | Seminar 8
AN 798 | duuun 9 (1) (0-2-1)
CH 798 | Seminar 9
AN 799 | dunun 10 (1) (0-2-1)
CH 799 | Seminar 10
3) WUU 2 BUU 2.1
n. swdvaufiinug S1uou 36 mieiin fail
WA 1880w niena (Ussene-
UAUR-Anwdaenuied)
AN 890 | awfinus 1 6 (0-18-0)
CH 890 | Dissertation 1
A 891 | Auiinus 2 6 (0-18-0)
CH 891 | Dissertation 2
AL 892 | aufiinus 3 6 (0-18-0)
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eIV 183039 wienn (UTTe8-
UUA-Anedignulag)

CH 892 | Dissertation 3

A 893 | aufinus 4 6 (0-18-0)

CH 893 | Dissertation 4

A 894 | Aufinug 5 12 (0-36-0)

CH 894 | Dissertation 5

2. seduiilidumiaein S1uau 8 wheiin el
WA 1880w wiena (Ussene-

UUA-Anwdignuleg)

AL 700 3%%5&11/1’1&3%8’1?1’1?1@%%‘14@& (2) (1-3-3)
CH 700 | Advanced Scientific Research Method

AN 790 | dunun 1 (1) (0-2-1)
CH 790 | Seminar 1

AN 791 | duuun 2 (1) (0-2-1)
CH 790 | Seminar 2

AN 792 | dulun 3 (1) (0-2-1)
CH 792 | Seminar 3

AN 793 | duuun 4 (1) (0-2-1)
CH 793 | Seminar 4

AN 794 | duNun 5 (1) (0-2-1)
CH 794 | Seminar 5

AN 795 | duNWT 6 (1) (0-2-1)
CH 795 | Seminar 6

A. 5789780 IUIU 12 AUIBHA
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wAn (Uss818-
UfuR-Anedig

AULDY)
NaNIVANIATIEA
Al 711 §L§ﬂ%3@ﬁﬂﬁ%u€jﬂﬁ’m%vﬁmﬂﬁ 3 (2-3-5)
CH 711 | Advanced Electronics for Chemists
Au 712 | lulalwuiees 3 (3-0-6)
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CH 712 | Biosensors
AU 713 | LAluesn 3 (3-0-6)
CH 713 | Chemometrics
Au 714 | wiaaninsuviuagssuuidense 3 (3-0-6)
CH 714 | Mass Spectrometry and Combined System
au 715 | dhdefiraulamaniiiinsegi 3 (2-2-5)
CH 715 | Topics of Current Interests in Analytical
Chemistry
nauABFRAL
A 721 | Fuediduge 3 (3-0-6)
CH 721 | Advanced Biochemistry
AN 722 | Wwadinguaran el 3 (3-0-6)
CH 722 | Cell Biology and Molecular Biochemistry
AU 723 | Bulazdluy 3 (3-0-6)
CH 723 | Gene and genome
au 724 | Fdefivraulansduadl 2 (2-0-4)
CH 724 | Topics of Current Interests in Biochemistry
nauIvalialiuvsd
A 731 | URsmasnsdaanesiansedunidduas 3 (3-0-6)
CH 731 | Advanced Reaction and Synthesis in Inorganic
Chemistry
Al 732 | ailnlnsalnUdasudnaanivasansusznauatiunse 3 (3-0-6)
wazlpoasALutuy
CH 732 | Spectroscopy and Crystallography of Inorganic
and Coordination Compounds
A 733 | auuaznisnsaaoudnusomeronesiiniugs 3 (3-0-6)
CH 733 | Properties and Characterization of Advanced
Ceramics
au 734 | Wdeiithaulamamaadiedunss 2 (2-2-5)
CH 734 | Topics of Current Interests in Inorganic
Chemistry
AN 735 | Adveeiasaunsen 3 (2-3-5)
CH 735 | Chemistry of Catalyst
AL 736 | ladanizveauds 3 (3-0-6)
CH 736 | Solid State Chemistry
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nauIvAinadiasuazAlulagime

AU 741 | nalnuazaaumansuasu)isemedmelsiutuay 3 (2-3-5)
NMSN1INTIVEOUANWULLAN L UDINDALUDS
CH 741 | Mechanisms and kinetics of polymerization and
polymer characterization
AL 742 | pdReANdvoInedLLes 3 (3-0-6)
CH 742 | Physical Chemistry of Polymer
AN 743 | wadlasNauLayiangeUIEnay 3 (3-0-6)
CH 743 | Polymer Blends and Composite Materials
AN 744 Lﬂﬁmaaqmamniiu%wa 3 (2-3-5)
CH 744 | Chemistry of Textile Industry
A 745 | MsleTsiuasnnaevantiime 3 (2-3-5)
CH 745 | Textile Analyses and Testing
au 746 | Wideiithaulamanaluladnedwesuardame 2 (2-0-4)
CH 746 | Topics of Current Interests in Technology of
Polymers and Textiles
nguIvLALdUN3Y
A 751 | UAsemarmsdaassiniaeiiuniddugs 3 (2-3-5)
CH 751 | Advanced Organic Reactions and Syntheses
AL 752 miﬂi%ﬂﬁmLﬁ%L%@Iil‘ﬁﬂaﬂ%UQQ 3 (3-0-6)
CH 752 | Advances in Heterocyclic Compounds
A 753 | awosloindidugs 3 (3-0-6)
CH 753 | Advanced Stereochemistry
AU 754 | arsusznaulavedunidlualduniddunsizi 3 (3-0-6)
CH 754 | Organometallic Compounds in Organic Synthesis
au 755 | Wdefithaulamuaiidunss 3 (3-0-6)
CH 755 | Topics of Current Interests in Organic Chemistry
nauIv A BINEnd
761 | nilnoaasesiazaiiiuin 3 (2-3-5)
CH 761 | Colloid Chemistry and Surface Chemistry
Ax 762 | Usingnisalmsdimiiasnsiasieiigaaily 3 (3-0-6)
NILUIUNTHANIER)
CH 762 | Topics of Current Interests in Physical Chemistry
AL 763 | LAdiAaUNLADS 3 (2-3-5)
CH 763 | Computational Chemistry
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au 764 | Fdeiiuaulanaafidediand 2 (2-0-4)
CH 764 | Topics of Current Interests in Physical Chemistry
NENIYNANYAEINNTTH
AL 771 | ATOBNLUUNITNAADILAAITASINLUUTNAS 3 (2-3-5)
CH 771 | Experimental Design and Modeling
A 772 | malnesiTandemadaadninsalntduas 3 (2-3-5)
CH 772 | Advanced Spectroscopy for Material
Characterization
au 773 | mawdsuinaavesiangnavingsy 3 (3-0-6)
CH 773 | Phase Transformations of the Industrial Materials 3 (3-0-6)
A 774 | woshilpuiinddugedmiugaamnssy 3 (3-0-6)
CH 774 | Advanced Thermodynamics for Industry
Au 775 | Usingnisaimstnn 3 (3-0-6)
CH 775 | Transport Phenomena
AU 776 | wAluladansanusesiaig 3 (3-0-6)
CH 776 | Surfactant Technology
3) LWUU 2 wuu 2.1
n. MedvIguianus Suu 36 mieAn il
IRAIYN s18%03 niqein (Usse18-
UUR-Anwdaenuied)
A 890 | Auiinus 1 6 (0-18-0)
CH 890 | Dissertation 1
AN 891 | pufiinug 2 6 (0-18-0)
CH 891 | Dissertation 2
A 892 | Auiiinus 3 6 (0-18-0)
CH 892 | Dissertation 3
A 893 | Auiinus 4 6 (0-18-0)
CH 893 | Dissertation 4
Ay 894 | Auiinus 5 12 (0-36-0)

CH 894

Dissertation 5




Ume.2

20

v 5183 liuniaein $1uu 12 wihein fedl

WA 1880w wienn (Ussene-
UUR-AnwdlgnuLed)

A 700 | AFATINSIMEEAn ST (2) (1-3-3)
CH 700 | Advanced Scientific Research Method
AN 790 | dunun 1 (1) (0-2-1)
CH 790 | Seminar 1
AN 791 | dunun 2 (1) (0-2-1)
CH 790 | Seminar 2
AN 792 | dulun 3 (1) (0-2-1)
CH 792 | Seminar 3
AN 793 | dunun 4 (1) (0-2-1)
CH 793 | Seminar 4
AN 794 | duuun 5 (1) (0-2-1)
CH 794 | Seminar 5
AN 795 | duNun 6 (1) (0-2-1)
CH 795 | Seminar 6
AN 796 | dunun 7 (1) (0-2-1)
CH 796 | Seminar 7
AN 797 | dunun 8 (1) (0-2-1)
CH 797 | Seminar 8
AN 798 | duuun 9 (1) (0-2-1)
CH 798 | Seminar 9
AN 799 | dunun 10 (1) (0-2-1)
CH 799 | Seminar 10

A. 518N UL 24 NUIAR
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SHEIYN
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A 511 | Laifesiesiduas 3 (2-3-5)
CH 511 | Advanced Analytical Chemistry
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SHEIY 183039 wiena (Ussene-
UUR-AnernienuLag)
AN 512 | MyiAsizAdelniedl 3 (2-3-5)
CH 512 | Electrochemical Analysis
Al 513 | NMsaATzaasanlnsalnd 3 (2-3-5)
CH 513 | Analytical Spectroscopy
A 514 | wedlanisueniien1siasien 3 (2-3-5)
CH 514 | Separation Techniques for Analysis
AL 515 | Adlanveyined 3 (2-3-5)
CH 515 | Forensic Chemistry
AN 711 ﬁLﬁﬂmaﬁﬂﬁeﬁ'y’uqﬂﬁm%'Uﬁﬂmﬁ 3 (2-3-5)
CH 711 | Advanced Electronics for Chemists
Au 712 | lulelwues 3 (3-0-6)
CH 712 | Biosensors
AN 713 | LALNLIRSA 3 (3-0-6)
CH 713 | Chemometrics
au 7164 | waawnlnsuviuasssuuidouse 3 (3-0-6)
CH 714 | Mass Spectrometry and Combined System
au 715 | wadefiaulamaaiBiasien 3 (2-2-5)
CH 715 | Topics of Current Interests in Analytical
Chemistry
nguIVIV AL
AN 521 | M3UsEgnAliduaiiniamsinuns 3 (2-3-5)
CH 521 | Biochemical Application in Agriculture
Au 522 | inaluladuesiusiunazioulel 3 (3-0-6)
CH 522 | Technologies of Protein and Enzyme
A 523 | wealulaguesasiulawmsnuagluiu 3 (3-0-6)
CH 523 | Technology of carbohydrate and lipid
AU 524 miaaﬂqwémq%amw 3 (3-0-6)
CH 524 | Bioactive compounds
au 525 | adesilevnstund 3 (2-3-5)
CH 525 | Biochemical Instrumentation
A 721 | Fuedidugs 3 (3-0-6)
CH 721 | Advanced Biochemistry
AN 722 | Wwadineuazanliadl 3 (3-0-6)
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UUR-AnernienuLag)
CH 722 | Cell Biology and Molecular Biochemistry
AU 723 | Budazdluu 3 (3-0-6)
CH 723 | Gene and genome
au 724 | Fdediuraulanadaed 2 (2-0-6)
CH 724 | Topics of Current Interests in Biochemistry
nguIvalialiuvsd
A 531 | wflefiuviddug 3 (3-0-6)
CH 531 | Advanced Inorganic Chemistry
AN 532 | UjAseuaznalnuesufisenaiiotiunid 3 (3-0-6)
CH 532 | Reaction and Mechanism of Inorganic Chemistry
Au 533 | ainlnsalnUvesansusznaveiunid 3 (2-3-5)
CH 533 | Spectroscopy of Inorganic Compounds
AL 534 | ipdleasunlumviadn 3 (2-3-5)
CH 534 | Organometallic Chemistry
Al 535 | wpdlgusaluiana 3 (3-0-6)
CH 535 | Supramolecular Chemistry
AL 536 | WANAIERNT 3 (3-0-6)
CH 536 | Crystallography
A 731 | URASmarnsdannesianseduniduas 3 (3-0-6)
CH 731 | Advanced Reaction and Synthesis in Inorganic
Chemistry
AU 732 | alnlnsalnUuazaneansvesansusznouatium 3 (3-0-6)
FouazlAvoIAuTY
CH 732 | Spectroscopy and Crystallography of Inorganic
and Coordination Compounds
fu 733 | audBuazn1snsindeusnuasiansvessindu 3 (3-0-6)
Gh
CH 733 | Properties and Characterization of Advanced
Ceramics
au 730 | Fdefithaulamamaadefunse 3 (2-2-5)
CH 734 | Topics of Current Interests in Inorganic
Chemistry
AN 735 | LATlveemilsauisen 3 (2-3-5)
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SRAIY 518303 wiena (Ussene-
UUR-AnernienuLag)
CH 735 | Chemistry of Catalyst
AL 736 | Ladlannaz v 3 (3-0-6)
CH 736 | Solid State Chemistry
ngudviaiinedimaiuazinaluladdma
AL 541 | UASEINITEUATIERLAZNIINIIVEDY 3 (2-3-5)
ANWULIANIZVOINDALUDS
CH 541 | Polymer synthesis and characterization
AU 542 | dudhlaznadeuauiRvoinediues 3 (2-3-5)
CH 542 | Properties of polymer and their analyses and
testing
AL 543 misﬁugﬂLLazmivLMaGumwaaLma% 3 (3-0-6)
CH 543 | Processing and Rheology of Polymers
Ay 544 | weluladdme 3 (3-0-6)
CH 544 | Textile technology
AU 545 | iadvesduaznisden 2 (2-0-4)
CH 545 | Color chemistry and dyeing
Al 546 | UfTRNIMATAme 1(0-3-1)
CH 546 | Textile Chemistry Laboratory
Al 741 | nalnuazaaumansvesu)isemeduelsiutuay 3 (2-3-5)
NNINITATIVADUANULIANIZVDINOALLDS
CH 741 | Mechanisms and kinetics of polymerization and
polymer characterization
A 742 | addsdndunsnedines 3 (3-0-6)
CH 742 | Physical Chemistry of Polymer
AN 743 | wodlasnaNLayianaUTEnay 3 (3-0-6)
CH 743 | Polymer Blends and Composite Materials
AL 744 Lﬂﬁ%aqqmammsméwa 3 (2-3-5)
CH 744 | Chemistry of Textile Industry
AN 745 | mMsiesisiuasnadeuaudRame 3 (2-3-5)
CH 745 | Textile Analyses and Testing
au 746 | Wadeihaulamanaluladnedwesuazdme 2 (2-0-4)
CH 746 | Topics of Current Interests in Technology of

Polymers and Textiles
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SRAIY 518303 niqgin (Usse18-
UUR-AnernienuLag)
nguIvANBUNTY
A 551 | LAfTBuvddug 3 (3-0-6)
CH 551 | Advanced organic chemistry
A 552 | mMIfigavitondnuainsanlnsalnUuesansiidons 3 (2-3-5)
NNTINN
CH 552 | Spectroscopic Characterization of Bioactive
Compounds
AL 553 Lﬂﬁmﬁmﬁm%ﬁssmna%ugq 3 (2-3-5)
CH 553 | Advanced Natural Products Chemistry
Y 554 | msdauesgansdunieiiduesnulse 3 (3-0-6)
CH 554 | Organic Drug Synthesis
AU 555 | iadliawmelslendn 3 (3-0-6)
CH 555 | Heterocyclic Chemistry
A 751 | U3 marnsdaanesimaniiunidiugs 3 (2-3-5)
CH 751 | Advanced Organic Reactions and Syntheses
AL 752 miﬂi%ﬂauLEIVILVI@IiI‘?Iﬂaﬂ‘ﬁxUQQ 3 (3-0-6)
CH 752 | Advances in Heterocyclic Compounds
A 753 | awoilawiitugs 3 (3-0-6)
CH 753 | Advanced Stereochemistry
Au 754 | ansusznaulangdunsdlualidunsddunsiei 3 (3-0-6)
CH 754 | Organometallic Compounds in Organic
Synthesis
A 755 | shdefiinaulamanidunid 3 (3-0-6)
CH 755 | Topics of Current Interests in Organic Chemistry
naudvaliiaiand
A 561 | LAilsAnddugs 3 (3-0-6)
CH 561 | Advanced Physical Chemistry
AL 562 | aufEnsLAdl 3 (2-3-5)
CH 562 | Chemical Kinetics
AL 563 | Tpdesuaziailssd 3 (3-0-6)
CH 563 | Nuclear and Radiochemistry
AL 564 | LadAdDUGN 3 (3-0-6)
CH 564 | Quantum Chemistry
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SRAIY 518303 niqgin (Usse18-
UUR-AnernienuLag)
AL 565 | Inenaansulutazivalulaguiluniaad 3 (2-3-5)
CH 565 | Nanoscience and Nanotechnology in Chemistry
AL 761 | Lnilmeaasesuazialiitui; 3 (2-3-5)
CH 761 | Colloid Chemistry and Surface Chemistry
Al 762 | Usingnisainisiinikazn1siesgidaaiily 3 (3-0-6)
NILUIUNITHARIER)
CH 762 | Topics of Current Interests in Physical
Chemistry
AL 763 | adinauianes 3 (2-3-5)
CH 763 | Computational Chemistry
Ay 764 | Fadefiinaulamanddeidnd 2 (2-0-0)
CH 764 | Topics of Current Interests in Physical
Chemistry
nguIYATNEMINTTY
Al 571 | anuvaeaselugaaivinssuedl 3 (3-0-6)
CH 571 | Safety in Industrial Chemical Process
Al 572 | MysusnEkaznsIan snasuluananngsy 3 (3-0-6)
CH 572 | Energy Conservation and Management in
Industries
Au 573 | deaulamamiionamnssy 2 (2-0-4)
CH 573 | Selected Topic in Industrial Chemistry
Au 574 | wdeaulamavalulaglannssunaziung 2 (2-0-4)
CH 574 | Selected Topic in Metallurgy and Glass
Technologies
AN 575 | weRingsuneausauvesingAuLas TEn 3 (2-3-5)
QLGRIAEEH
CH 575 | Thermal Behaviour of Raw Materials and
Industrial Materials
Al 576 | yanssAumanidmsuanavingsy 3 (2-3-5)
CH 576 | Microscopy for Industries
AL 577 | welulagdssuisen 3 (2-3-5)
CH 577 | Catalyst Technology
AL 578 | malulagnsdund 3 (3-0-6)
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SRAIY 518303 niqgin (Usse18-
UUR-AnernienuLag)
CH 578 | Combustion Technology
AL 579 | n1seankuudsufneld 3 (3-0-6)
CH 579 | Reactor design
AL 771 | N1S9DNLUUNITNAABILAZNITATILUUIIADY 3 (2-3-5)
CH 771 | Experimental Design and Modeling
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CH 772 | Advanced Spectroscopy for Material
Characterization
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CH 773 | Phase Transformations of the Industrial 3 (3-0-6)
Materials
A 774 | woslulaudinddugsdmiugpaunssy 3 (3-0-6)
CH 774 | Advanced Thermodynamics for Industry
Au 775 | Usingnisalmstn 3 (3-0-6)
CH 775 | Transport Phenomena
AL 776 | wAluladansanusasiang 3 (3-0-6)
CH 776 | Surfactant Technology
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3.1.6 AN5UIYSI8IYN
1) s1g3vnnIviua liissulaslitiuniiena (Non-credit courses)
AL 700 WIREMOINYIPaniTugs 2 (1-3-3)

FUsAUNDY | MIuAUTINYEUTEIe1915EUTET mMANgRS

v

nannishudAnlunsies1eidymiveidedugs wazuuinialunis
fufunmsifesonumaingimans Mifedesludueiiuszend mssenuuunsmaaed
nafiudoya madvuaiaiaduveanisife nslesgiulanateyafeuuusiasang
adfuuudieg Inenfnwiasdesauisasniunisduiunuifefiieades sausau
Fuasent Wadeudunenuatvnnansginianunassunsifuivesnsasmaad
fAgtos

(Ussene 1 $las URUR 3 dalus Anwrdemuies 3 dalua / §Un)

CH 700 Advanced Scientific Research Method 2 (1-3-3)

Prerequisite | As approved by program committee

Conceptual analysis of advanced research problem in applied
chemistry and its operationalization in scientific fashions; including, experimental
designs, collection analysis, execution and interpretation of data by systematic
approach using various statistical modules. The student is expected to gain hands
on experience in searching of relevant literature, summary, analysis, and expression
of results in a brief research report that correspond to the standards of the scholarly
journals in the field of chemistry.

(Lecture 1 hours Practice 3 hour Self-study 3 hours / week)

Al 790 duyun 1 1(0-2-1)
Auderuneuw | lud

Y o

ATNUNIUITTUNTIN N1sULEUe Lazedusieridenviuas Tulaus
f199 MmaAsisznduaziuduiiiieades
(Us388 0 Flas UFUR 2 dalas Anwishemuies 1 $alua / danmi)
CH 790 Seminar 1 1(0-2-1)

Prerequisite | None

Literature reviews, presentation, and discussion of recent advances
in various topics in applied chemistry and related fields.

(Lecture 0 hours Practice 2 hour Self-study 1 hours / week)
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Al 791 duyun 2 1(0-2-1)

FUIAUNDU | AN 790 duuun 1

MINUNILITIAUNTIN MItiaue wazeAuseridediviuas lunyug
199 maaiuszgndnazsnuduiiieades nglvaenndosiuuuamanisinuiinusves
UnAnw
(Us38e 0 Flas UFUR 2 dalas Anwidhenues 1 $alua / dansi)

CH 791 Seminar 2 1 (0-2-1)

Prerequisite | CH 790 Seminar 1

Literature reviews, presentation, and discussion of recent advances
in various topics in applied chemistry and related fields which are related to graduate
student dissertation.

(Lecture 0 hours Practice 2 hour Self-study 1 hours / week)

AL 792 AUl 3 1(0-2-1)

AUIAUNDUE | AN 791 FUUUN 2

NFUNANBLWININTVIIABTNUS ANUAINT wazn1TeAUTIENaYes

Aufinusuediu
(U351 0 LU UZUR 2 Falus Anwimesuied 1 9alus / dUani)
CH 792 Seminar 3 1(0-2-1)

Prerequisite | CH 791 Seminar 2

Presentations of dissertation framework, dissertation progress.
Discussion and reports on research study.

(Lecture 0 hours Practice 2 hour Self-study 1 hours / week)

Al 793 duuun 4 1(0-2-1)

AUIAUNDU | AN 792 dUNUN 3

n1suauenUiIMtIven B inus n1sedusienawasdymueanis
R tnusuEI
(U818 0 Talus URUA 2 Hlua Anwisieawes 1 4alus / dUam)

CH 793 Seminar 4 1 (0-2-1)

Prerequisite | CH 792 Seminar 3

Presentation of dissertation progress and discussion on research
problems.
(Lecture 0 hours Practice 2 hour Self-study 1 hours / week)
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AN 794 duun 5 1(0-2-1)
FUIAUNDU | AN 793 dUNUI 4

nsuauenuiImtves e inus msedunenatazlamivens
R inus udanuimilunsiiiuinaadvinislungens
(U338 0 Flas URUR 2 dalus Anwrdemuies 1 4alua / dUn)
CH 794 Seminar 5 1(0-2-1)
Prerequisite | CH 793 Seminar 4

Presentation of dissertation progress, discussion and report of
research problems. Publication report relating to the recent research works.

(Lecture 0 hours Practice 2 hour Self-study 1 hours / week)

Al 795 Ul 6 1(0-2-1)
AUIAUNDUY | AN 794 dUNUUN 5

nsuauenUiImMtven e inus n1sedusienawasdymuenis
e inus udanuimilunsifiainaadvinisiuangens
dwduinAnw WU 1.1 wag wuu 2.1 wausanuiviiveswanufinusluiiussgusedu
WY
(Us3878 0 Flas URUR 2 dalus Anwrdemuies 1 4alua / dUn)
CH 795 Seminar 6 1(0-2-1)
Prerequisite | CH 794 Seminar 5

Presentation of dissertation progress, discussion and report of
research problems. Publication report relating to the recent research works.
Student in Plan 1.1 and Plan 2.1 present their dissertation in international
conferences.

(Lecture 0 hours Practice 2 hour Self-study 1 hours / week)

Al 796 duyun 7 1(0-2-1)
FUIAUNDUY | AN 795 FUNUN 6

nsiauenuiImtvesw e inus nmsefunenatazlamivens
aufiinus saienunrmiilunsifiainanuivnislunsas
(U53818 0 Falaa UFIR 2 Falua Anwdenues 1 92lus / dUnd)
CH 796 Seminar 7 1(0-2-1)
Prerequisite | CH 795 Seminar 6

Presentation of dissertation progress, discussion and report of

research problems. Publication report relating to the recent research works.

(Lecture 0 hours Practice 2 hour Self-study 1 hours / week)
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AN 797 duuun 8 1(0-2-1)
AUIAUNDU | AN 796 FUUUN 7

nsuauenUiIMTtven B inus n1sedusienawasdymuenis
R inus udanuimilunsiiiuinaadvinislungens
(U338 0 Flas URUR 2 dalus Anwrdemuies 1 4alua / dUn)
CH 797 Seminar 8 1(0-2-1)
Prerequisite | CH 796 Seminar 7

Presentation of dissertation progress, discussion and report of
research problems. Publication report relating to the recent research works.

(Lecture 0 hours Practice 2 hour Self-study 1 hours / week)

AL 798 Ul 9 1(0-2-1)
AUIAUNDU | AN 797 dUUN 8

nsuauenUiImMtven e inus n1sedusienawasdymuenis
e inus udanuimilunsifiainaadvinisiuangens
(Us3878 0 Hlas URUR 2 dalas Anwrdnemuies 1 4alua / dUni)
CH 798 Seminar 9 1(0-2-1)
Prerequisite | CH 797 Seminar 8

Presentation of dissertation progress, discussion and report of
research problems. Publication report relating to the recent research works.
(Lecture 0 hours Practice 2 hour Self-study 1 hours / week)
AL 799 duun 10 1(0-2-1)
ITIAUNBY | AU 798 FUNUN 9

n1suaueAUiImMTIven B inus n1sedusienawasdymuenis
M inus audanuiilunsafiuinaadvinisiungens
dmTUnAn® UUU 1 WUU 1.2 Wag WUU 2 WUU 2.2 1auead i vesnanug inus
Tuituszaszduuunna
(Us388 0 Gl UFUR 2 dalas Anwidnenuies 1 $alua / danmi)
CH 799 Seminar 10 1(0-2-1)
Prerequisite | CH 798 Seminar 9

Presentation of dissertation progress, discussion and report of
research problems. Publication report relating to the recent research works.
Student in Plan 1, 1.2 and Plan 2, 2.2 present their dissertation in international
conferences.

(Lecture 0 hours Practice 2 hour Self-study 1 hours / week)
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2) 2%1en (Core Courses)
nguIYNLATIIATIZA
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Al 511 LAIILATIZATUA 3 (2-3-5)

Y

FJerasuneu | AN 311 1ATALATIZATNAS 098D USaTEUMNAIUAUTIUYDUUDY

919158UsEIMANENS

yuNDIMarITNIAnTIVEEAATIATIEE TBMTieTzsilagiadedile
TngLiuissmaivdmsultlusnuide medsnsieszidalni Tasunnnsdl awnlnsa
10T 33n53essvinuaiiinedes nszuiunseieuiiegsdnunisinseiiidfy
warUfTRnsiiAededuusiaginde

(Ussene 2 Hlus URTR 3 dalus Anwdemuies 5 Falus / dUnd)

CH 511 Advanced Analytical Chemistry 3 (2-3-5)

Prerequisite | CH 311 Instrumental Chemical Analysis or as approved by program

committee

Scope and integrated concept for the instrumental chemical
analysis; emphasis on modern research instrumental techniques such as
electrochemical  analysis, chromatography, spectroscopy, nuclear and
radiochemistry. Some important sample preparation methods and theirs relevant
laboratory practices.

(Lecture 2 hours Practice 3 hour Self-study 5 hours / week)

AL 512 ANFIATIZT LA 3 (2-3-5)

FJurdasuneu | AN 311 IALATIZATNAS 9L USaTEUMNATUAIIUIUYDUYD

91N IIUTEIMANENS

nouug ke Ussendldnatalnmudlewms aaeudums Launy
W3 warlmnudlownInanIntaesudda n15ANYINAARY BONKUY d3519 WaLNAFDY
4' IS ] o/ a ¢ a IS
wsnadlodmsuldlunuinszidsdiieg
(Us81E 2 Talus URUR 3 Hlua Anwisieawes 5 4alus / dUam)

CH 512 Advanced Analytical Chemistry 3(2-3-5)

Prerequisite | CH 311 Instrumental Chemical Analysis or as approved by program

committee

Theoretical framework and its applications on electrochemical
analysis. Potentiometry, coulometry, voltammetry and potentiometric stripping
analysis. Design, construct and testing for specific electrochemical instruments.

(Lecture 2 hours Practice 3 hour Self-study 5 hours / week)
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AL 513 AFIASIZABsAnInsalnd 3 (2-3-5)

FJerdaduneu | AN 311 INATIZMTNAS 0L USaEUMNAIUAIIUNIUYDUVD
91N UTEIMANGNS

nEnuguvesRinneiseaniedflonsauninsalnd ngueadesuay
n3UszgnAld nsdinm nedeudymuagmsiinssiaueaiaedeuiiAatuainnisld
insesanlvsined exneufinuouesnduauningalnd exneuiindfaduainlvsalnd
wazaliaudaiUninsalnd

(Ussene 2 Hls URTR 3 dalus Anwrdeeuies 5 $alua / dUni)

CH 513 Advanced Analytical Chemistry 3 (2-3-5)

Prerequisite | CH 311 Instrumental Chemical Analysis or as approved by program

committee

Fundamental backgrounds for spectroscopic analysis. Beer’s law and
its applications. Study, investigation and analysis of specific errors encounter during
the use of spectrometer. Atomic absorption and emission spectroscopy including
luminescence spectroscopy.

(Lecture 2 hours Practice 3 hour Self-study 5 hours / week)

AL 514 WATANTLENNDNNTIATIZI 3 (2-3-5)

FJerdasuneu | AN 311 IRLATIZATNAT 0 UTaEUMNAIUAIIUNIUYDUYD

91N IIUTEIMANENS

N19IATIBATIAUNNLALTIUTU A IEImATIAlASU NN I WU UAI9Y
Wy wialasuninnsillasunlnnsilvesnalraussousgs lessulasunlunsilataan
FBaalnslida luwaarsdiaalnslisda lediendagdulasunlnns il uaslasunlnnsi
gaslnadenn sademsidnusarisudlaiymidatuiulasinnasfuuusngg
(Us387e 2 $las URUR 3 dalas Anwadnemuies 5 dalua / dUa)

CH 514 Advanced Analytical Chemistry 3(2-3-5)

Prerequisite | CH 311 Instrumental Chemical Analysis or as approved by program

committee

Qualitative and quantitative analysis by using chromatographic
methods such as gas chromatography, hish performance liquid chromatography,
capillary electrophoresis, micellar electrophoresis, size exclusion chromatography
and supercritical fluid chromatography. Applications and trouble shooting in various
types of chromatographic methods are included.

(Lecture 2 hours Practice 3 hour Self-study 5 hours / week)
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AL 515 LD VY INEN 3 (2-3-5)

FUsdunen | auAuureuYee1sdusEananans
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(U338 2 $las URUR 3 dalus Anwrdemuies 5 dalua / dUn)

CH 515 Forensic Chemistry 3 (2-3-5)

Prerequisite | CH 311 Instrumental Chemical Analysis or as approved by program

committee

Principle concept and definition of forensic science, especially in the
area of forensic chemistry. Chemical modules in forensic analysis or crime scene
investigation such as fingerprints latent; luminol test for blood strain; gunshot residue
by emission spectroscopy and scanning electron microscope; drugs analysis using
chromatography-mass spectrometry. Laboratory practices for each relevant topic
also included.

(Lecture 2 hours Practice 3 hour Self-study 5 hours / week)

Au 711 aLﬁﬂmaﬁﬂésﬂ"uqﬂﬁm%ﬁﬂmﬁ 3 (2-3-5)

FUsduneu | auauugeuYeIesdusEananans

asisfinslay #dszg mslvavesdidnaseulsa dnuvarves
seudofi-15u n1suvessesdef-Bulalensdnsieg 2995n509aAuT IR NI
wann1siuvedlulnarsnsudanes auaudfnszua-ussiunslinsudanesidy
21995988 dUATluTa R TeImIIuBames TassaiaasnuauURvemIuTawmes
aulniihesyueu n1sveredyyin 19asBuiinsanguueslulasreulnsaiaeinsega
w199 anrtlnenssunelu msdeslesfuameuen mwildemunililasneulvsaiaes
(Ussene 2 s URTR 3 dals Anwademuies 5 $alua / dUai)




umAv.2 a0

CH 711 Advanced Electronics for Chemists 3 (2-3-5)

Prerequisite | As approved by program committee

Basic electronics devices, semiconductor, doping, conductor,
electron-hole movement, characteristics and functions of P-N junction, diodes and
current-voltage properties, rectifier, bipolar and linear amplifier of transistor, bias
forward and reverse circuit, structure and properties of field effect transistor, signal
enhancing-filtering and operational amplifier, integrated circuit, type of
microcontrollers, architecture of microcontrollers, microcontroller languages and
communication, digital and computer.

(Lecture 2 hours Practice 3 hour Self-study 5 hours / week)

AL 712 Tulawwueas 3 (2-3-5)

AUsduneu | auaNLgeuYeIesdusEananans
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(U358 2 Flus URUR 3 T2l Anwimesuied 5 9alus / dan)

CH 712 Biosensors 3 (2-3-5)

Prerequisite | As approved by program committee

Properties of biosensors. Biological substances such as enzymes,
proteins, tissues, antibody, microorganisms and nucleic acid. Immobilization
methods and modified electrodes. Type of polymers such as conducting,
nonconducting, ion-exchange and redox polymers. The electrochemical, optical,
and other transducers such as thermal and piezoelectrics. The applications of
biosensor and theirs related laboratory.

(Lecture 2 hours Practice 3 hour Self-study 5 hours / week)
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Al 713 LALULIASN 3 (2-3-5)

FUsdunen | auAuureuYee1sdusEananans
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(U338 2 $las URUR 3 dalus Anwrdemuies 5 dalua / dUn)

CH 713 Chemometrics 3 (2-3-5)

Prerequisite | As approved by program committee

Introduction of chemometrics for research, statistics principle for
evaluation and interpretation such as distribution, comparison of accuracy and
precision, analysis of variance, experimental design, simplex optimization, signal and
management of Fourier and wavelength transform, pattern analysis and calibration
methods.

(Lecture 2 hours Practice 3 hour Self-study 5 hours / week)

Au 714 LUAAUNINTLUNI LA TEUULTBUHD 3 (3-0-6)
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CH 714 Mass Spectrometry and Combined System 3 (3-0-6)

Prerequisite | As approved by program committee

Principles in mass spectrometry, major ionization methods, mass
analyzers, mass detectors, ion fragmentation for structure elucidation, interpreting
of mass spectra, applications of gas chromatography-mass spectrometry and liquid
chromatography-mass spectrometry and its interfaces such as electrospray
ionization (ESI), atmospheric chemical ionization (APCI) and matrix assisted laser
desorption ionization (MALDI).

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 715 Topics of Current Interests in Analytical Chemistry 3 (2-3-5)

Prerequisite | As approved by program committee

Current or interesting topics or novel discoveries in analytical
chemistry fields. Lecture or discussion by expert analytical chemist in related areas,

including research discussion by student.

(Lecture 2 hours Practice 3 hour Self-study 5 hours / week)
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CH 521 Biochemical Application in Agriculture 3 (2-3-5)

Prerequisite | CH 325 Biochemistry 2 or as approved by program committee

Advanced concepts of plant and animal metabolism bioenergetics
photosynthesis carbon dioxide fixation nitrogen metabolism of secondary
metabolite fixation oxidative stress germplasm for animal and plant breeding
biochemical application for agriculture postharvest and agro-industry practical
learning in agricultural productivitybiochemical analysis enzyme regulation in plant
and animal determination germplasm analysis agricultural  productivity
determination after postharvest.

(Lecture 2 hours Practice 3 hour Self-study 5 hours / week)
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CH 522 Technologies of Protein and Enzyme 3 (3-0-6)

Prerequisite | As approved by program committee

The relationship of chemical structure and physical properties of
proteins and enzyme. Enzyme kinetic and biochemical technique for preparation,
purification of proteins and natural enzymes from nature cell or recombinant DNA.
The application of proteins and enzymes in both of laboratory and industry scales.

(Lecture 0 hours Practice 3 hour Self-study 1 hours / week)
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CH 523 Technology of carbohydrate and lipid 3 (3-0-6)

Prerequisite | CH 325 Biochemistry 2 or as approved by program committee

Systematic approaches on the physical and chemical properties of
sugars and polysaccharides, fatty acids and other lipids, starch analysis, starch
production, starch fractionation, molecular structure analysis, modification of starch
and applications, extraction of total lipid, lipid analysis and lipid purification in
laboratory, industrial process of fat and oil extraction, oil refining process, quality
control, microbial and enzymatic modification of lipids, fats and oils utilization and
oleochemical industries.

(Lecture 3 hours Practice 0 hour Self-study 1 hours / week)
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CH 524 Bioactive compounds 3 (3-0-6)

Prerequisite | CH 325 Biochemistry 2 or as approved by program committee

Bioactive compounds from natural products. Major classes of
bioactive compounds from living organisms and non-living organism. Isolation,
purification and chemical structure determination. Mechanism of bioactive
compounds on physiology and biology of organisms. Toxicology pharmacology and
synthesis of natural bioactive compounds. Industrial, biotechnological and medical
applications.

(Lecture 3 hours Practice 0 hour Self-study 1 hours / week)
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CH 525 Biochemical Instrumentation 3 (2-3-5)

Prerequisite | CH 325 Biochemistry 2 or as approved by program committee

The principles, theory, composition of modern biochemical
instruments and experiments of method and skill for biochemical instruments such
as cell separation and cell lysis, separation and analysis of organelles and
biomolecules using gel filtration, electrophoresis, ion exchange chromatography,
dialysis, high performance liquid chromatography, enzyme linked immunosorbent
assay. The application of biological insutruments in biochemical researchs.

(Lecture 2 hours Practice 3 hour Self-study 5 hours / week)
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CH 721 Advanced Biochemistry 3 (3-0-6)

Prerequisite | As approved by program committee

Learning method based on lecture and group participations in
modern molecular metabolism of biomolecule and its genetic control as well as
their abnormality, the new and advanced application technologies in biochemistry
in various areas.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 722 Cell Biology and Molecular Biochemistry 3 (3-0-6)

Prerequisite | As approved by program committee

Fundamental of cell biology including organells and cell structure
and functions. Structure and properties of genetic materials, process of genetic
inheritance, genetic information, mutation, DNA damage and repairing, DNA
replication, RNA transcription and translation, gene expression and regulation.
Genotyping by genetic engineering.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 723 Gene and genome 3 (3-0-6)

Prerequisite | As approved by program committee

Structure and properties of nucleic acid DNA replication transcript
translation and regulation gene and genome methodology gene expression and
regulation mutation DNA repair molecular cellular and population gene and
genome expression.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 724 Topics of Current Interests in Biochemistry 2 (2-0-4)

Prerequisite | As approved by program committee

Modern or current Interesting topics in biochemistry, Lecture or
discussion by specialist in biochemical areas including research discussion by

student.

(Lecture 2 hours Practice 0 hour Self-study 4 hours / week)
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CH 531 Advanced Inorganic Chemistry 3 (3-0-6)

Prerequisite | CH 333 Inorganic Chemistry 2 or as approved by program committee

Mechanism and kinetics of the various types of polymerization
reaction i.e. step-wise and chain addition polymerization, copolymerization and
extent of reaction. Characterization of polymers with respect to molecular weight
averages and distribution, chemical structure and thermal transitions. Polymer
degradation and stabilization. Techniques used for polymer identification and
analysis.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 532 Reaction and Mechanism of Inorganic Chemistry 3 (3-0-6)

Prerequisite | CH 333 Inorganic Chemistry 2 or as approved by program committee

Chemical kinetics and reaction mechanism of inorganic chemistry,
substitution reaction of square planar and octahedral complex, oxidation and
reduction reaction, substitution and elimination reaction, biocinorganic chemistry.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 533 Spectroscopy of Inorganic Compounds 3 (2-3-5)

Prerequisite | CH 333 Inorganic Chemistry 2 or as approved by program committee

Theoretical and practical group theory and point group for structural
determination of compound, characterization of inorganic molecule by
spectroscopy techniques; infrared, Raman, UV -visible, nuclear magnetic resonance,
X-ray diffraction and related spectroscopy, laboratory practical applications of
spectroscopy for inorganic compound.

(Lecture 2 hours Practice 1 hour Self-study 5 hours / week)
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CH 534 Organometallic Chemistry 3 (3-0-6)

Prerequisite | CH 333 Inorganic Chemistry 2 or as approved by program committee

Structure and chemical bonding of organometallic compound,
preparation and characterization of organometallic compound, additive oxidative
addition and reductive elimination reaction, insertion and elimination reaction,
applications of organometallic compound.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)




umAv.2 a9

AYl 535 wilgusluiana 3 (3-0-6)
AUsduneu | au 333 wpilofuvsd 2 isenuANULALYaUTDI919158UTET AN

wannsvesalgUTluana snsisengusiluana nseenwuuguslug
na willgad-inadvesasavaty wail-weawuud wlgusluanaluan1izewds 113
Uszgnalimeinuaiiunly
(Us3ene 3 Flas UFUR 0 dalas Anwidnenuies 6 Falua / danvi)
CH 535 Supramolecular Chemistry 3 (3-0-6)

Prerequisite | CH 333 Inorganic Chemistry 2 or as approved by program committee

Concepts in supramolecular chemistry, supramolecular interaction,
supramolecular design, solution host-guest chemistry, self-assembly, solid-state
supramolecular chemistry, applications in nanochemistry.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)

ALl 536 HANAANS 3 (3-0-6)
FUsduneu | mMuANUILYEUYDI019158UTEImMANgNT

ndnn1suazamiiuguemanmans aunnnsvowmaniulasaiisans
wazaufii Fnswieunaznisidvlavemandaier walansiwdnliuiand ns
Aenuuresiidiind mamdnvamanzredianalasasuelnguazauaidn Wuse
wilvasasnonlundn
(U337 3 $las URUR 0 talas Anwrdnemuied 6 Galua / dUai)
CH 536 Crystallography 3 (3-0-6)

Prerequisite | As approved by program committee

Principle and fundamental of crystallography, symmetry of crystal in
two and three dimensions, synthesis and growth of single crystal, crystallization
technique, X-ray diffraction, characterization the structure of macro and micro
molecules, chemical bonding in crystal.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 731 Advanced Reaction and Synthesis in Inorganic Chemistry | 3 (3-0-6)

Prerequisite | As approved by program committee

Molecule and crystal of inorganic compound, chemistry of transition
metal, stability and reaction mechanism of complex, nature of complex, cluster
complex, chemical and physical properties of inorganic compounds; kaolin, zeolite,
ceramic, fullerene, glass and metal, the importance of complex to environmental
and biological system.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 732 Spectroscopy and Crystallography of Inorganic and 3 (3-0-6)

Coordination Compounds

Prerequisite | As approved by program committee

Structural and electronic study of inorganic and coordination
compounds especially cluster compounds; metalloporphyrin and heme protein,
chemical bonding in inorganic and coordination compounds using information of
spectroscopy and crystallography.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 733 Properties and Characterization of Advanced Ceramics 3 (3-0-6)

Prerequisite | As approved by program committee

Chemistry and physics properties of ceramics and glass materials.
Theory and method of ceramics and glass characterization. Processing techniques of
ceramics and glass. Analyses of raw materials, compositions of ceramics and glass.
Characterization of processed products. Advanced ceramics such as actuator,
transducer, piezoceramics and nanoceramics.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 734 Topics of Current Interests in Inorganic Chemistry 2 (2-2-5)

Prerequisite | As approved by program committee

Current or interesting topics or novel discoveries in inorganic
chemistry fields. Lecture or discussion by expert inorganic chemist in related areas,
including research disscussion by student.

(Lecture 2 hours Practice 1 hour Self-study 5 hours / week)
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CH 735 Chemistry of Catalyst 3 (2-3-5)

Prerequisite | As approved by program committee

Principle of catalyst in chemistry, type of catalyst, adsorption on
surface, chemical and kinetics of surface reaction, catalyst design, applications of
catalyst, laboratory catalyst; adsorption, crystal design and applications of catalyst.

(Lecture 2 hours Practice 1 hour Self-study 5 hours / week)
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CH 736 Solid State Chemistry 3 (3-0-6)

Prerequisite | As approved by program committee

Crystal structure, chemical bonding in solid, crystal defect, magnetic
and optical properties, solid synthesis method, characterization of solid;
crystallography and diffraction techniques, spectroscopy technique and microscopy,
thermal analysis.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 541 Polymer synthesis and characterization 3 (2-3-5)

Prerequisite | CH 441 Introduction to Polymer Science, IC 342 Polymer Science or

as approved by program committee

Synthesis of polymers by different reactions such as addition,
condensation and coordination polymerizations and their mechanisms. Techniques
of polymer synthesis such as bulk, solution, suspension and emulsion.
Characterization and analysis techniques of polymer such as Gel permeation
chromatography, Scanning electron microscopy, Infrared and Raman spectroscopies
and thermal analysis.

(Lecture 2 hours Practice 1 hour Self-study 5 hours / week)
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CH 542 Properties of polymer and their analyses and testing 3 (2-3-5)

Prerequisite | CH 441 Introduction to Polymer Science or IC 342 Polymer Science

or as approved by program committee

Structures and morphologies of polymer, viscoelastic and relaxation,
solubility and electronic properties, thermodynamics and kinetics of polymer
transition, mechanical property of polymer.

(Lecture 2 hours Practice 1 hour Self-study 5 hours / week)
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CH 543 Processing and Rheology of Polymers 3 (3-0-6)

Prerequisite | CH 441 Introduction to Polymer Science or IC 342 Polymer Science

or as approved by program committee

Rheology properties of polymers, theory of polymer rheology during
processing, preparation of raw materials for polymer processing, polymer additives,
including polymer processing technology.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 544 Textile technology 3 (3-0-6)

Prerequisite | CH 441 Introduction to Polymer Science or IC 342 Polymer Science

or as approved by program committee

Important natural and synthetic fibers, synthesis of synthetic fiber,
spinning of natural and synthetic fibers and their physical and chemical properties,
weaving, printing; and mechanical and chemical finishings of textile.

(Lecture 3 hours Practice 0 hour Self-study 5 hours / week)
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CH 545 Color chemistry and dyeing 2 (2-0-4)
Prerequisite | CH 361 Physical Chemistry 2 or as approved by program committee

Light theory of color relevance, color theory involving chemical
structure of molecule, mechanisms and thermodynamics of dyeing, class of dye,
determination of dye content and testing of dyed textile materials, including
applications of natural dye.

(Lecture 2 hours Practice 0 hour Self-study 4 hours / week)
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CH 546 Textile Chemistry Laboratory 1(0-3-1)
Prerequisite | CH 361 Physical Chemistry 2 or as approved by program committee

Preparation of natural and synthetic fibers and synthetic fibers before
dyeing, dyeing of natural fibers and synthetic fibers with different classes of dye,
determination of dye content in the materials, finishing of textiles and testing.

(Lecture 2 hours Practice 1 hour Self-study 5 hours / week)
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CH 741 Mechanisms and kinetics of polymerization and polymer | 3 (2-3-5)

characterization

Prerequisite | As approved by program committee

Mechanism and kinetics of the various types of polymerization
reaction i.e. step-wise and chain addition polymerization, copolymerization and
extent of reaction. Characterization of polymers with respect to molecular weight
averages and distribution, chemical structure and thermal transitions. Polymer
degradation and stabilization. Techniques used for polymer identification and
analysis.

(Lecture 2 hours Practice 1 hour Self-study 5 hours / week)
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CH 742 Physical Chemistry of Polymer 3 (3-0-6)

Prerequisite | As approved by program committee

Structures and morphologies of polymer, conformation of polymer
molecule, thermodynamics of polymer molecule, Phase equilibria, solid state of
polymer and mechanical property of polymer.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 743 Polymer Blends and Composite Materials 3 (3-0-6)

Prerequisite | As approved by program committee

Introduction to polymer blends and composites materials,
constituents of composites, classification/types of composites, structure and
properties of composites, particulate- and fiber-reinforced plastics, toughening
mechanisms of composites, fabrication/processing techniques of polymer blend and
composites, industrial applications of polymer blend and composites, and polymer
rheology.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 744 Chemistry of Textile Industry 3 (2-3-5)

Prerequisite | As approved by program committee

Structure of natural and synthetic fibers, preparation of textile fiber
weaving and dyeing, whitening of textile materials, finishing of textile using
mechanical and chemical techniques, functional and technical textiles.

(Lecture 2 hours Practice 1 hour Self-study 5 hours / week)
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CH 745 Textile Analyses and Testing 3 (2-3-5)

Prerequisite | As approved by program committee

Identification of textile materials, test of mechanical property of
textile materials such as strength, tenacity, flexibility, wear property, electrostatic
formation, UV protection. Analyses of dyed textile materials such as color strength,
fastness to washing and light, and rubbing fastness.

(Lecture 2 hours Practice 1 hour Self-study 5 hours / week)
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CH 746 Topics of Current Interests in Technology of Polymers 2 (2-0-4)

and Textiles

Prerequisite | As approved by program committee

Interesting of current topics or inventions in polymers or textile
technologies such as medical polymers, biopolymers, nanocomposites and
nanotextiles.

(Lecture 2 hours Practice 0 hour Self-study 4 hours / week)
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CH 551 Advanced organic chemistry 3 (3-0-6)
Prerequisite | CH 451 Advanced Organic Chemistry or as approved by program

committee

Concepts and classification of organic reaction mechanisms, Principles
for writing and proposing organic reaction mechanisms, Theory involving mechanistic
studies, Experimental design and methods of determining reaction mechanisms,
Factors affecting organic reaction mechanisms.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 552 Spectroscopic Characterisation of Bioactive Compounds | 3 (2-3-5)

Prerequisite | CH 351 Spectrometric Identification of Organic Compound or as

approved by program committee

Identification of organic compound by spectroscopy such as infrared,
ultraviolet and visible spectroscopy, proton and carbon-13 nuclear magnetic
resonance, two-dimension magnetic resonance and X-ray crystallography.

(Lecture 2 hours Practice 3 hour Self-study 5 hours / week)
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CH 553 Advanced Natural Products Chemistry 3 (2-3-5)
Prerequisite | CH 452 Natural Product Chemistry or as approved by program

committee

The chemistry of natural products, biosynthesis and chemical
synthesis of natural products, methods for analysis of phytochemicals, separation
and purification methods of organic chemistry from natural products by
chromatography and other methods such as distillation, extraction and
crystallization, identification of chemical structure and bioactivity of natural
products, organic drug and natural product synthesis.

(Lecture 2 hours Practice 3 hour Self-study 5 hours / week)
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CH 554 Organic Drug Synthesis 3 (3-0-6)
Prerequisite | CH 451 Advanced Organic Chemistry or as approved by program

committee

Fundamental of structure and oreanic reactions, intermediate
compounds, reaction mechanisms including polar reaction, free radicals reactions,
oxidation-reduction reactions and other reactions involving reaction mechanism.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 555 Heterocyclic Chemistry 3 (2-3-5)
Prerequisite | CH 451 Advanced Organic Chemistry or as approved by program

committee

Structure, classification and nomenclature, chemical properties and
reactions of heterocyclic compounds, synthesis of heterocyclic compounds,
synthetic application to various organic compounds and natural products.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 751 Advanced Organic Reactions and Syntheses 3 (2-3-5)

Prerequisite | As approved by program committee

Structure and organic reactions, intermediate compounds, the
following of reaction mechanisms such as polar reactions, free radicals reactions,
oxidation-reduction reactions and other reactions involving reaction mechanism, a
survey of modern synthetic reactions and mechanism, study on modern asymmetric
organic reactions, highly selective reactions, development and applications in
asymmetric synthesis.

(Lecture 2 hours Practice 3 hour Self-study 5 hours / week)
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CH 752 Advances in Heterocyclic Compounds 3 (3-0-6)

Prerequisite | As approved by program committee

Concept of reactions and synthesis on heterocyclic compounds,
organometallic heterocyclic chemistry, biosynthesis and chemical synthesis of
heterocyclics in biochemistry, medicines and natural product.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 753 Advanced Stereochemistry 3 (3-0-6)

Prerequisite | As approved by program committee

Advanced concept in stereochemistry, dynamic stereochemistry,
conformational analysis of acyclic, cyclic and heterocyclic molecules, effect of
conformations on reaction rates, types of stereoselective in organic reactions and
asymmetric synthesis.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 754 Organometallic Compounds in Organic Synthesis 3 (3-0-6)

Prerequisite | As approved by program committee

Structures and mechanism, the eighteen electron rule and oxidation
state, organometallic compounds in organic synthesis of complex molecules and
biological active compounds.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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AL 755 Mdauraulanwaildunsd 3 (3-0-6)
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CH 755 Topics of Current Interests in Organic Chemistry 3 (3-0-6)

Prerequisite | As approved by program committee

Modern or current interesting topics in organic chemistry. Lecture or
discussion by specialist in organic chemistry area including research discussion by
student.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 561 Chemical Kinetics 3 (3-0-6)
Prerequisite | CH 363 Physical Chemistry3 or as approved by program committee

Kinetics theory of gas, thermodynamics Gibb’s free energy and
equilibrium, thermodynamic of solution, phase equilibrium, electrolyte solution and
electrochemistry.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 562 Chemical Kinetics 2 (2-0-4)
Prerequisite | CH 363 Physical Chemistry 3 or as approved by program committee

Rate of reaction, mechanism of elementary reaction. Arrhenius’s law,
activated complex theory, kinetic theory of gas, catalysis and enzyme reactions. Data
treatment and deduction of complex reaction mechanism and laboratories
corresponding to the topics.

(Lecture 2 hours Practice 1 hour Self-study 5 hours / week)
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CH 563 Nuclear and Radiochemistry 3 (3-0-6)
Prerequisite | CH 363 Physical Chemistry 3 or as approved by program committee

Chemistry and physics of formation, separation and identification of
radioactives. Activity of natural and synthetic radioactives. Preparation of synthetic
element. Construction and chemical properties of nuclear reactor and applications
of radioactives in chemistry.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 564 Quantum Chemistry 3 (3-0-6)
Prerequisite | CH 363 Physical Chemistry 3 or as approved by program committee

Theory of quantum and classical, Schrodinger wave equations, theory
of perturbation. Electron structure of atom, Theory of molecule, molecule consists
of 2 atoms, atomic structure, proximate method, application spectroscopy and
photometry.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 565 Nanoscience and Nanotechnology in Chemistry 3 (2-3-5)

Prerequisite | CH 363 Physical Chemistry 3 or as approved by program committee

Chemical nanoscience and nanotechnology, synthesis and
characterization of nanomaterials by X-ray diffractometer, scanning electron
microscope and transmission electron microscope. Application of nanomaterials and
laboratories corresponding to the topics.

(Lecture 2 hours Practice 1 hour Self-study 5 hours / week)
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CH 761 Colloid Chemistry and Surface Chemistry 3 (2-3-5)

Prerequisite | As approved by program committee

Fundamental principle and phenomena of colloid and surface
chemistry, adsorption study of liquid-liquid, solid-gas and solid-liquid interfaces for
heterogeneous catalysis application and laboratories corresponding to the topics.

(Lecture 2 hours Practice 1 hour Self-study 5 hours / week)
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CH 762 Topics of Current Interests in Physical Chemistry 3 (3-0-6)

Prerequisite | As approved by program committee

Fluid flow, mass and heat transfer, similarities among different types
of transport, boundary conditions at different types of interfaces, basic principles of
chemical analysis in the materials industry, atomic emission spectrometry, X-ray
fluorescence spectrometry, and electron energy loss spectrometry.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 763 Computational Chemistry 3 (2-3-5)

Prerequisite | As approved by program committee

The usage concept of quantum chemistry for study of molecular
mechanics, molecular orbital theory. Principle and applications of ab initio method,
semiempirical method, Monte Carlo method, other basic computational methods

and software packages to solve problems in chemistry.

(Lecture 2 hours Practice 3 hour Self-study 5 hours / week)
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CH 764 Topics of Current Interests in Physical Chemistry 2 (2-0-4)

Prerequisite | As approved by program committee

Modern or current and interesting topics in physical chemistry, lecture
or discussion by specialist scientists in physical chemistry and research discussion by
student.

(Lecture 2 hours Practice 0 hour Self-study 4 hours / week)

nguvATgNEMINTTY

AN 571 AuUaendelugnainnssuall 3 (3-0-6)
Fwdaduneu | Ll

nanAulaeadielazn1saugulesiumugyds N1suanitadunse
Lagnsians TaudansUssifiuanandes vdnnsvesmsudmsanuuaende dofmu
waznrutgANNUaenY srUUMIIANISEuALanden 15014001 32UUNTIANTT
91%7eudBuazAUUaBAiY 1SO 18000
(Us38ne 3 Flas UFUR 0 dalas Anwidnenuies 6 Falua / danm)
CH 571 Safety in Industrial Chemical Process 3 (3-0-6)

Prerequisite | None

Principles of safety and loss prevention control; hazard identification
and handling including risk assessment; principles of safety management; legislation
and safety laws; environmental system management standard I1SO 14001,
Occupational health and safety management system standard ISO 18000

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 572 Energy Conservation and Management in Industries 3 (3-0-6)

Prerequisite | None

Basic principles of energy conservation and management in the
industries, usage of electrical and thermal energy, energy conservation potentials for
electrical and thermal systems, lighting systems, boilers, air conditioning systems,
compressed air systems, energy conservation potentials by energy management
methods, energy audit tools and energy auditing method, economic analysis and
energy conservation plan, energy conservation laws, case studies in energy
conservation and management.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 573 Selected Topic in Industrial Chemistry 2 (2-0-4)

Prerequisite | None

Series of lectures in interesting topics in industrial chemistry.

(Lecture 2 hours Practice 0 hour Self-study 4 hours / week)
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CH 574 Selected Topic in Metallurgy and Glass Technologies 2 (2-0-4)

Prerequisite | None

Series of lectures in interesting technologies in metal industry and
glass industry.

(Lecture 2 hours Practice 0 hour Self-study 4 hours / week)
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CH 575 Thermal Behaviour of Raw Materials and Industrial 3 (2-3-5)

Materials

Prerequisite | None

Thermal behaviour of raw materials in glass, ceramics and metal
industries, ceramic sintering, glass melting, metallurgy smelting, heat treatment in
glass and metal.

(Lecture 2 hours Practice 3 hour Self-study 5 hours / week)
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CH 576 Microscopy for Industries 3 (2-3-5)

Prerequisite | None

Light microscope, interaction of electrons with the specimen,
scanning electron microscope, transmission electron microscope, energy-dispersive
x-ray spectrometry, a comparison with other techniques, case studies in application
of electron microscopy in research and industries, sample preparation and analysis
of microstructure of industrial materials by microscopy.

(Lecture 2 hours Practice 3 hour Self-study 5 hours / week)
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CH 577 Catalyst Technology 3 (2-3-5)

Prerequisite | None

Basic concepts of catalyst, rates and kinetic of catalytic reaction
catalyst design and selection, catalyst preparation and manufacturing, physical
characterization and examination of supported metal catalyst, acid and zeolite
catalyst and catalytic oxidation.

(Lecture 2 hours Practice 3 hour Self-study 5 hours / week)
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CH 578 Combustion Technology 3 (3-0-6)

Prerequisite | None

Fuel and combustion fuel, combustion fuel type and fuel testing.
Theoretical calculations of buming fuel including the apparatus, reaction of
combustion processes, heating values for burning fuel, analysis of out gases from
burning and the calculation of thermal energy balance before and after burning.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 579 Reactor design 3 (3-0-6)

Prerequisite | None

Concepts for reactor design, single-stage and multi-stage reactor
design, the operation of the reactor, characteristic of fluid for mass and energy.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 771 Experimental Design and Modeling 3 (2-3-5)

Prerequisite | None

Various types of experimental design based on probability and
statistical principles; application in research design; analysis of experimental results
and construction of mechanistic and empirical models.

(Lecture 3 hours Practice 2 hour Self-study 5 hours / week)
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CH 772 Advanced Spectroscopy for Material 3 (2-3-5)
Characterization

Prerequisite | CH 331 Inorganic Chemistry 1 or as approved by program committee

X-ray absorption spectroscopy, materials characterisation using X-ray
absorption spectroscopy and their interpretation, solid-state nuclear magnetic
resonance, materials characterisation using solid-state nuclear magnetic resonance
and their interpretation.

(Lecture 3 hours Practice 2 hour Self-study 5 hours / week)
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CH 773 Phase Transformations of the Industrial Materials 3 (3-0-6)

Prerequisite | CH 261 Physical Chemistry 1 or as approved by program committee

Thermodynamics, phase diagram of one-component system, phase
diagram of two-component system, phase diagram of three-component system,
interfacial diffusion and microstructure, solidification, diffusional transformations in
solids, diffusionless transformations in solids. (Lecture 3 hours Practice 0 hour Self-
study 6 hours / week)

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 774 Advanced Thermodynamics for Industry 3 (3-0-6)

Prerequisite | CH 361 Physical Chemistry 2 or as approved by program committee

Multicomponent systems, multicomponent phase equilibrium,
equilibrium in chemically reacting systems, heterogeneous equilibrium and Gibbs
phase rule, electrochemical processes, recent advances as applied to chemical
engineering problems.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 775 Transport Phenomena 3 (3-0-6)
Prerequisite | CH 361 Physical Chemistry 2 or as approved by program committee

Transport by molecular motion, transport in laminar flow or in solids,
equations of change, transport in laminar flow or in solids with two independent
variables, transport in turbulent flow, transport between two phases, transport in
large flow systems.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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CH 776 Surfactant Technology 3 (3-0-6)
Prerequisite | CH 361 Physical Chemistry 2 or approved by program committee

Synthesis of surfactants, type of surfactants, the process for surfactant
production, the application of surfactant, fundamental theories and principals of
surfactant and surfactants in daily life, the development of surfactants and

pollutions.

(Lecture 3 hours Practice 0 hour Self-study 6 hours / week)
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1. Narin Taokaenchan, Tanin Tangkuaram, Pusit Pookmanee, Sirirat
Phaisansuthichol, Surasak Kuimalee, Sakchai Satienperakul. Enhanced
electrogenerated chemiluminescence 1 of tris(2,2-bipyridyUruthenium(il)
system by L-cysteine-capped CdTe quantum dots and its application for the
determination of nitrofuran antibiotics. Biosensors and Bioelectronics. 66
(2015) 231-237.
2. Narin Taokaenchan, Rutchadaporn Puntharod, Tanin Tangkuaram, Pusit

Pookmanee, Sirirat Phaisansuthichol, Supapron Sangsrichan and Sakchai
Satienperakul. Specific speciation of As(lllland As(V) in a queous solution by
a split micro fluidic chemiluminescence system. Journal of Flow Injection
Analysis. 31 (1) (2014), 27-37.
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. Lori Shayne T. Alamo, Tanin Tangkuaram, and Sakchai Satienperakul.

Determination of sulfite by pervaporation flow injection with amperometric
detection using copper hexacyanoferrate-carbon nanotube modified carbon
paste electrode. Talanta. 2010, 81, 1793-1799. Impact factor : 3.206, Times
cited: 1.

. Tanin Tangkuaram, Chatchai Ponchio, Thippayawadee Kangkasomboon,

Panadda Katikawong and Waret Veerasai. Design and development of a
highly stable hydrogen peroxide biosensor on screen printed carbon
electrode based on horseradish peroxidase bound with gold nanoparticles
in the matrix of chitosan. Biosensors and Bioelectronics. 2007, 22, 2071-2078.

Impact factor: 5.061, Times cited: 58.

. Tanin Tangkuaram, Joseph Wang, Marcela C. Rodriguez, Rawiwan

Laocharoensuk, and Waret Veerasai. Highly stable amplified low-potential
electrocatalytic detection of NAD+ at azure-chitosan modified carbon
electrodes. Sensors and Actuators B. 2007, 121, 277-281. Impact factor:
2.934, Times cited: 3.

. Joseph Wang, Tanin Tangkuaram, Suchera Loyprasert, Terannie Vazquez-

Alvarez, Waret Veerasai, Proespichaya Kanatharana and Panote
Thavarungkul. Electrocatalytic detection of insulin at RuOx/carbon
nanotube-modified carbon electrodes. Analytica Chimica Acta. 2007, 581, 1-
6. Impact factor: 3.186, Times cited: 32.

. Donglai Lu, Avi Cagan, Rodrigo A. A. Munoz, Tanin Tangkuaram and Joseph

Wang. Highly sensitive electrochemical detection of trace liquid peroxide
explosives at a Prussian-blue ‘artificial-peroxidase’ modified electrode.
Analyst. 2006, 131, 1279-1281. Impact factor: 3.553, Times cited: 21.

. Jared Q. Gerlach, Tanin Tangkuaram, Veer P. Bhavanandan, Jeffrey T. La

Belle, Joseph Wang, Lokesh Joshi. Sensitive and rapid electrochemical
bioassay of glycosidase activity. Glycobiology. 2006, 16 (11), 1155-1155.

Impact factor: -, Times cited: 0.

. Tanin Tangkuaram, Jared Q. Gerlach, Yun Xiang, Abdel-Nasser Kawde, Zong

Dai, Veer P. Bhavanandan, Jeffrey T. La Belle, Waret Veerasai, Lokesh Joshi
and Joseph Wang. Sensitive and rapid electrochemical bioassay of
glycosidase activity. Analyst. 2006, 131, 889-891. Impact factor: 3.553, Times
cited: 1.

. Suwan Chaiyasith, Tanin Tangkuaram and Pachernchai Chaiyasith.

Electrocatalytical of chlorophenoxycarboxylic acids at a protoporphyrin IX
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cobalt(lll) chloride modified g¢lassy carbon electrode. Jounal of
Electroanalytical Chemistry. 2005. 581, 104-110. Impact factor: 2.580, Times
cited: 3.
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1. Apakorn Rukkajeekuln, Siriwan Taweemanoon, Sutheerat Kongchey, Tanin

Tangkuaram and Anchana Preechaworapun. Amperometric determination
of Nitrite on a pencil carbon electrode using KsFe(CN)s mediator. Journal of

Srinakharinwirot University. Vol. 3 Suppl. 1 (Jan. 2011) p. 1-6.

. Anchana Preechaworapun, Tanin Tangkuaram and Orawan Chailapakul.

Electrochemical oxidation of 2-mercapto ethanesulfonic acid by Cu
nanoparticles-modified boron-doped diamond electrode”. NU Science
Journal 2009; 6(S1): 36-42.

3. NAUILNNNANE NI IUNUTZYNTVINTTLAUYIALAZUIUIYA

1.

Nootjarin Inngam, Anurak Chitbuengphrao, Tanin Tangkuaram and Anchana
Preechaworapun. Ampermetric flow injection analysis for hydrogen peroxide
determination at gold nanoparticle modified pencil carbon electrode.
Proceeding in PACCON2015. King Mongkut’s University of Technology
Thonburi. P. 70-72. Year 2015.

Sarawut Singse, Suthasinee Thomporn, Anurak Chitbuengphrao, Tanin
Tangkuaram and Anchana Preechaworapun. Pencil carbon electrode
modified silver nanoparticles for determination of nitrite and nitrate.
Proceeding in PACCON2015. King Mongkut’s University of Technology
Thonburi. P. 73-76. Year 2015.

Suthasinee Thomporn, Sarawut Singse, Anurak Chitbuengphrao and Tanin
Tangkuaram, Anchana Preechaworapun. A differential pulse amperometric
nitrite  determination on AuNPs modified pencil carbon electrode.
Proceeding in PACCON2015. King Mongkut’s University of Technology
Thonburi. P. 77-80. Year 2015.

Tik OQuiram, Anchana Preechaworapun and Tanin Tangkuaram.
Development of chemical sensor for hydrogen peroxide detection by gold
nanowire and chitosan crosslinking carbon nanotube modified glassy carbon
electrode.  Proceeding in PACCON2015. King Mongkut’s University of
Technology Thonburi. P. 51-54. Year 2015.
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Wanwisa Moonla, Anchana Preechaworapun and Tanin Tangkuaram. A
novel nonezymatic hydrogen peroxide sensor based on poly(o-
phenylenediamine) film and nickel ferrite nanoparticles coated glassy
carbon electrode. Proceeding in PACCON2015. King Mongkut’s University of
Technology Thonburi. P. 47-50. Year 2015.

Pannee  Kirasamuttranon, Anchana Preechaworapun, and Tanin
Tangkuarum. The development of glucose biosensor using gold core
platinum shell nanoparticles implanted chitosan-carbon nanotube system.
Proceeding in The 2nd Regional Symposium on. Biosensors, Biodiagnostics
and Biochips (ASEAN+ 2013). Maefa Luang University, P. 21 — 23. Year 2013.
Nanthiyakon  Wiengseema, Anchana Preechaworapun and Tanin
Tangkuaram. Development of chemical sensor for determination of
cadmium in sesame oil based on the bismuth and nanotechnology.
Proceeding in The 2nd Regional Symposium on. Biosensors, Biodiagnostics
and Biochips (ASEAN+ 2013). Maefa Luang University, P. 14-16. Year 2013.
Jiraporn Kitikul, Anchana Preechaworapun, Pusit Pookmanee, Sakchai
Satienperakul and Tanin Tangkuaram. Development of glutamate
biosensor based on immobilized glutamate oxidase on the chitosan cross
linked with carbon nanotube modified gold nanowire. Proceeding in
PACCON2013. P. 125 - 128. Year 2013.

Nootjarin Inngam, Kulwadee Pinwattana, Tanin Tangkuaram, Anchana
Preechaworapun. A low cost of square wave voltammetric nitrite
determination on a gold nanoparticle modified pencil carbon electrode.
Proceeding in PACCON2012. P. 1-3. Year 2012.

Narin Taokaenchan, Tanin Tangkuaraml, Pusit Pookmanee, and Sakchai
Satienperakul Microfluidic chemiluminescene deivece for arsenic (lll)
determination in Thai traditional herbs. Proceeding in PACCON2012. P. 42-
45. Year 2012.

Arsan Promminta, Teraboon Pojanagaroon, Saisunee Liawruangrath, Tanin
Tangkuaram and Sakchai Satienperakul. Amperometric biosensors based on
Nafion®/AuNP/GOx/PANi/MnO, modified carbon paste electrode for glucose
determination. Proceeding in PACCON2011. P.56-58. Year 2011.

Supachai Ngamyai, Anurak Chitbuengphrao, Anchana Preechaworapun and
Tanin Tangkuaram. Electrochemical characterization of four difference
screen-printed electrods and its application for determination of nitrate.
Proceeding in PACCON 2009, P. 48-50. Year 2009.
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1. P. Pookmanee, I. Phiwchai, S. Yoriya, R. Puntharod, S. Sangsrichan, J. Kittikul,
and S. Phanichphant (2015) The Photocatalytic Degradation of Methomyl over
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TiO, Nanopowder Prepared by the Low Temperature Solvothermal Route
Materials Science Forum, 804, 209-212.

N.Tackaenchan, R. Puntharod, T. Tangkuaram, P. Pookmanee,S.
Phaisansuthichol, S. Sangsrichan and S. Satienperakul (2014) Specific
speciationof  As(llland  As(V)in  aqueoussolution by a  split
microfluidicchemiluminescence system J. Flow Injection Anal.,31(1)27-3.

N. Panyoyai, T. Wongsiriamnuay and S. Sangsrichan (2010) Applied a Closed-
Loop Oscillating Heat-Pipe Heat Exchanger to Increasing Oil Yield in Pyrolysis

Process. Energy Research Journal 1 (1) 42-46. Impact factor: -
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1.

N. Taokaenchan and S. Sangsrichan (2010). HPLC-Fluorescence detection
method for quantitative determination of tetracycline antibiotic residues in
honey. NU Sci. J. 2, 147-155.

S. Sangsrichan and R. Ting (2010) Antioxidation and radical scavenging
activities and tyrosinase inhibition of fresh tea leaves, Camellia sinensis. Sci.
J. Ubu. 1, 76-81.

B. Pawin and S. Sangsrichan (2009). Comparison of the antioxidant activity
of pickled tea (Camillia sinensis var. assamica) extract with that of other tea.
NU Sci. J. 1, 11-21.

H. Ninsonti, S. Sangsrichan, W. Kangwansupamonkon, S. Phanichphant and P.
Pookmanee (2009) Journal of Microscopy Society of Thailand, 23(1), 91-94.
N. Taokaenchan and S. Sangsrichan (2008) Determination of tetracycline
antibiotic residues in honey samples collected from northern part of
Thailand. KMITL Sci. J. 2, 18-25.

S. Sangsrichan and W. Wanson (2008) The antioxidant capacity of honey
samples collected from northern part of Thailand. KMITL Sci. J. 2, 59-64.
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1.

A. Rungrode and  S. Sangsrichan Flavour components in frozen Annona
fruit pulp by GC-MS “ICIRD, ChiangMai” 7-9 August 2013.

S. Sangsrichan, W. Tiangkratoke and S. Pinkam “Antioxidation and radical
scavenging activities and tyrosinase inhibition of pyroligneous acid from
longan wood, Dimocarpus longan” “PACCON2010”, Ubonratchathanee, 21-
23 January 2010.
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S. Sangsrichan and R. Ting “Antioxidation and radical scavenging activities
and tyrosinase inhibition of fresh tea leaves, Camellia sinensis”
“PACCON20107, Ubonratchathanee, 21-23 January 2010.

R. Ting and S. Sangsrichan “Pesticide analysis in black tea, Assam tea and
Oolong tea using gas chromatography-electron capture detector” 36"
Congress on Science and Technology of Thailand (STT36) Baitec, Bangkok,
26-28 October 2010.

B. Pawin and S. Sangsrichan “Comparison of the Antioxidant Activity of
Pickled Tea (Camellia sinensis var. assamica) Extract with that of Other
Teas” PACCON2009, Phitsanulok, 14-16 January 2009.

N. Chaisawvong and S. Sangsrichan, “Antioxidant and radical scavenging
activity of herbal medicine samples” Proc. Int.

Conf. on “PACCON2009”, pd2-44, Phitsanulok, 14-16 January 20009.

N. Taokaenchan and S. Sangsrichan “HPLC-Fluorescence Detection Method
for Quantitative Determination of Tetracycline Antibiotic Residues in Honey”
PACCON2009, Phitsanulok, 14-16 January 2009.

R. Manu and S. Sangsrichan “Evaluation of antioxidation and radical
scavenging activities in pyroligneous acid samples” Proc. Int. Conf. on
“PACCON2009”, p.51-53, Phitsanulok, 14-16 January 2009.

S. Sangsrichan and A.  Pawirat “Antioxidant properties tyrosinase inhibition
and major components of fresh and roasted longan seed extracts by using
high performance liquid chromatography” 35" Congress on Science and
Technology of Thailand (STT35) Bangsaen, Chonburi, 15-17 October 2009.
S. Sangsrichan, Tonklada Daanjittisiri, Patchanee Duangnil and Viphachada
Meeammart “Quantitation of gallic and ellagic acids, total phenolic content
and their antioxidant activities from longan, lichee and tamarind seed
extracts” PACCON2009, Phitsanulok, 14-16 January 2009.

S. Sangsrichan  and |. Suksorn “Effect of solvent extraction and
ultrasonication on catechins obtained from pickled Camellia sinensis var.
assamica” The 13" Asian Chemical Congress, Shanghai, China 14-16
September 2009 (oral)

A. Chaisawvong, C. Chantanu and S. Sangsrichan “Simple Extraction For The
Determination Of Chloroform impurity in Tonic Medicine by Using Gas
Chromatography p-Electron Capture Detector” 34™ Congress on Science and
Technology of Thailand (STT34) Bangkok, 31 October - 2 November 2008.
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N. Taokaenchan and S. Sangsrichan “Determination of Tetracycline
Antibiotic Residues in Honey Samples Collected From The Northern Part of
Thailand by High Performance Liquid Chromatography” 34" Congress on
Science and Technology of Thailand (STT34) Bangkok, 31 October - 2
November 2008.

l. Suksorn and S. Sangsrichan, “Evaluation of Free Radical Scavenging of
Pickled Tea (Camellia sinensis var. Assamica) Extract” in Proc. Int. Conf. on
“PACCON2008”, p.80-85, Bangkok, 30 January-1Febuary 2008.

W. Wanson and S. Sangsrichan “Evaluation of Antioxidative Properties and
Heavy Metal Content Analysis of Honey Samples Collected in The Northern
Part of Thailand” 34" Congress on Science and Technology of Thailand
(STT34) Bangkok, 31 October - 2 November 2008.

S. Sangsrichan and D. E. Games, “Determination of fatty acids in soils by
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