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1.2 3y uden  lddesnin 9
2 Inendnus laitlounan 12 12
3 e vsAulaitumiiein - 4
whefnTiunaendngns lidesnii 36 36
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3.1.3 57193 URUIAANG 9

ASAIANISANWINTULAU N LUU N 2

- wmﬂﬁmfmmaawé’ngm aurulddaendn 36 wuqena

- 5789391 uulidasndn 24 wiqena

1. AY1U9AU 37U 15 AU

277511 nilgmanvnssndug 4(3-2-7)
Advanced Industrial Chemistry

277512 miamuuazmﬁmmimqLﬂﬁqmamﬂiim 3(2-2-5)
Investment and Management in Industrial Chemistry

277513 MsiigaldnvazRnIzvedian 3(3-0-6)
Material Characterization

277518 UfURnsigaddnuasianzvesian 2(0-4-2)
Material Characterization Laboratory

277543 msdansvesdeuavindelugnamnsa 3(2-2-5)

Waste and Wastewater Management in Industry

2. Jpuden uuliidesndt 9 wiaehn
Tidenseusginainnguividendisg aeldanuiureureseansdnusnm

U v a = & Yo (%

WU ¥IeNENUSnuldnseauluniafny ware19138NSURRYeUNANENS

Y

nguivAgnanIsUN2ly
277517 htasesdagiumaniignamnssy 3(3-0-6)

Current Topics in Industrial Chemistry

ngudvATiieIng

277521 wAndan Uz el 3(2-2-5)
Solid State of Ceramics

277522 NSEUIUNTHAMWIIENE 3(2-2-5)

Ceramic Processing
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ngudvalilany

277531

277532

Tanlane
Metallic Materials

lassasuazmesiulauniindvosianlans

Structure and Thermodynamics of Metallic Materials

nguIYLATinaRNas

277551

277552

277553

277554

277555

277556

LRBUYIIURINDANDS

Organic Chemistry of Polymer
Wandwodmes

Polymer Physics
mﬁ‘[u‘laﬁﬂizmumﬁ]{ugﬂmﬁmﬁmsﬁwaama%
Polymer Processing Technology
wialulagens

Rubber Technology
WoRlBsHANKAL TARTIIUTENBY
Polymer Blends and Composites
nsdanszinediueitugs

Advanced Polymer Synthesis

ngudvUlnsiasunartinsiad

277561

guamnssutlnsdeuuastlngad

Petroleum and Petrochemical Industry

277562 flsaufnseuaznszurumsiselgisen

Catalyst and Catalytic Processes

NEUIVIUIANTTUNUALIYAHIVINTTU

277571 Jan¥inm

Biomaterials

277572 uluwalulad

Nanotechnology

3(2-2-5)

3(3-0-6)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(2-2-5)

3(3-0-6)

3(2-2-5)

3(2-2-5)
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3. Anentinus 3rululitesndn 12 wulein

277597 AMYITNUS 1 WNU A WUU N2
Thesis |, Type A2

277598 ANGILNUS 2 UKW N WUU N2
Thesis I, Type A2

277599 ANgITNUS 3 UKW N WUU N2

Thesis lll, Type A2

4. Fyrdsaulitunudienn 31uu 4 wdaena

277591 szideuisivenmainemanswazwmalulad (ldduniiein)
Research Methodology in Science and Technology
277514 duuun (lidumiaein)

Seminar

3 UUIYAR

3 BUIBAR

6 NUIBNR

3(3-0-6)

1(0-2-1)
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3.1.4 WAUNISANEI

277511

277513

277518

277543

277591

277512

277TXxX

277TXxX

27TXxX

277597

FT7 1

AANSANENAY
wilgmanvinssadugs 4(3-2-7)
Advanced Industrial Chemistry
nsiigatanuagianyvesian 3(3-0-6)
Material Characterization
UfjURnsigatdnuausianzvesian 2(0-4-2)
Material Characterization Laboratory
mﬁﬂmimauﬁaLL@%SWLﬁaiuqmawwﬂssu 3(2-2-5)
Waste and Wastewater Management in Industry
suidouinidomainemansuazmalulad (Wduniieia) 3(3-0-6)

Research Methodology in Science and Technology (Non-credit)

EEY

FUUN 1
=
n1ANIsANEIUanY

miamuuazmﬁmmimqmﬁqma’mmim

Investment and Management in Industrial Chemistry

I ngen

Elective Course

A nden

Elective Course

uden

Elective Course

INGTNUS 1 WNY A LUU N2
Thesis |, Type A2

LY

12

15

NU28nH

3(2-2-5)

3(x-x-x)

3(x-x-x)

3(x-x-X)

3 Yenn

u28nn
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277514

277598

277599

19

U7 2
AMANTSANYIAU
dunwn (Witduniaefin)
Seminar (Non-credit)
WTNUS 2 WNU N UL N2
Thesis Il, Type A2

EREY

FUUN 2
=
n1ANIsANEIUanY
ANYIUNUS 3 LHU N WUU N2

Thesis lll, Type A2

EEY

1(0-2-1)

3 BUILAH

3 K2enn

6 BUILNR

6 RUWNA
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3.1.5 A185U151873%1 (Course Description)

277511 inflguaminssutug 4(3-2-7)
Advanced Industrial Chemistry
n131d1ANIMILATRE NS TNUUSEENALTlUAAIMN TR WU @REIMNTTY

Wesidey wazdlnsiadl msudntimanse nMsousisransasianeg msndunazninueansged

NANANTAIUIN ﬁugmmqmﬁqmammﬁm noufhazrannsrleUuRnismsgaannssuail

Tneuiuliiunssuaunmsduiudiu wu mheujiinsndudfudunuududaunuuagiuy

wnaraaui vy UJURnsaaduiiawazvesvatiuuknaneaiil niteujuRniseunianuuniu

NoglazLuunm e UtRnsanudnuazmieufiinisuanidasuaiuiou
Application of industrial chemistry knowledge in various industries, such as

petroleum and petrochemical industries, sugar industry, drying industry, distillation and

fermentation of alcohol industry. Principle of calculation in industrial chemistry,
theoretical and method of industrial chemical instruments focus on relevant process
such as distillation unit with bubble cap and packed column, packed column gas and

liquid absorbers, tray and spray drier, crystallizer and heat exchanger

277512 ASAMNULAZNITIANIITNINGATIMNTTULAN 3(2-2-5)
Investment and Management in Industrial Chemistry
ﬂ?‘iﬁﬂﬂ’]ﬂﬂix‘iﬂ’ﬁ‘ifﬁ\‘iLﬂﬁ@ﬁﬁ’]%ﬂﬁi‘&l mmﬁuuasaamam?ﬁaga N1FBBALUULLASINILLNU

N13NER NAYNTNINITHY 115615990870 NTUTHIUAUNY NITAVU NTAUNY N1sEeNanIY

fiss uagmadeu WNUTSY saanisdnnislasanms LAESTUUTANSANATWALS WU ISO 9000,

HACCP, GMP
Project management in industrial chemistry, data collection, production design

and planning, financial strategy, marketing survey, capital evaluation, investment and

retrievment, location selection and business plans, project management and quality

control systems such as ISO 9000, HACCP, GMP
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277513 nsigalaneuzianIzYasdsn 3(3-0-6)
Material Characterization
wadasgfldlunsnsainszinedwes winiind lane uazuoaasy Wy wallans
nTIRdaUaIAlsENaUMALAll WallAn1sIAsIeiaAuanURdAusTou wadan1sntnin
Tuiana waznsnsyats fvesimidnliana wedaddidnduasimeiinganssmidiinaseu
Identification techniques for polymer, ceramic, metal and alloy such as
chemical analysis, thermal analysis, molecular weight and molecular weight distribution

analysis, X-ray diffraction and electron microscopy

277514 duuun 1(0-2-1)
Seminar
ﬁﬂmé’ﬂwmsmﬁﬁamﬂﬁmmﬁQmawmiiu n1seAUs1gkarn1sUEues1euly
UisLﬁuLﬁmﬁ‘uﬂizmummaz%umaumﬁ%%
Review in industrial chemistry relating research, discussion and presentation in

research process and methodology

277517 virdeFasitiagiumaniignavnssu 3(3-0-6)

Current Topics in Industrial Chemistry

vhieiaulanagaamnssuiedl Tnoiudenszuiunmsmsdunindnw Bnslnalid
GRY ﬂﬁﬂ%’wgaéﬁumL‘ﬁammLﬁzyf’fnwﬁwmﬂqmammimLﬂﬁ

Interesting topics in industrial chemistry emphasizing process, research
methodology, recent and modern processes, modification for improvement in the field
of industrial chemistry
277518 UjUAMINgalanuMzIanIzveIiEn 2(0-4-2)

Material Characterization Laboratory

UUAN13N1915993AT 1N T30 LU MRS UNUNAFDY N153LATIEVAUANTRLTS
AIIUTOU mﬂﬁﬂmimﬁ’mﬁﬂimaqaLLam’lsﬂﬁzﬁ]w&f’maﬂﬁmﬂﬂiuLaqa WALAANTINIATIZY
3 aninsalnd wadafedidnd ndesanssaiBidnnseu uasnsiemevinisiiuiy mufs
AuURLTINaveIddn

Laboratory for material characterizations, such as sample preparation, thermal
analysis, molecular weight and molecular weight distribution analysis, spectroscopy, X-
ray diffraction , electron microscopy, surface analysis including mechanical properties of

materials
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277521 wsdindanruzvanis 3(2-2-5)

Solid State of Ceramics

lassasimaeall lassaianeniniasaniavesesing Auautaniamesiulauniind
909 1w315Ind Havedlassaafifdeandtinisnisnmueaesind Wy audeu didnnsedind
wiwan was WWana nsduasizieslndsdafiauiiamaiaieg uluesifind nsuszendld
nugsdindlusnu fee wu llwesesndn wihefiudoys waduwasending

Crystal chemistry, microstructures and physical structures of ceramics,
thermodynamics of ceramics, roles of structure and composition in influencing and
controlling physical properties, for example, thermal, electrical, magnetic, optical,
mechanical, recent synthetic methods for special ceramics, nanoceramics, application of

ceramic materials, for instance in optical fibers, data storage and solar cells

277522 ASTUUNISHAALYSIANE 3(2-2-5)

Ceramic Processing

[

noAunllunseuIuNITHENgRaIMNITUWIIENG AauTRNILATLaENIINIENINYDY

e

a

MOAU WaENITUABULUAITANTY NTEUIUNMISHEARENI MY IITINALaTNAVRINTEUIUNIITHER

o

soauTRieg vosmdnsueiesdindsiae wu indestiufumn iniesguindt Tagnulil e
findrounednuazunlusiind MsmuauAMAINNEASu9EITInd

Raw materials for industrial ceramic processing, chemical and physical
properties of raw materials, unit operations in processing technical ceramics and the
effect of these operations on the properties, for example in pottery, sanitary ware and

refractory, as well as contemporary issues in ceramic composite processing and

nanoceramics, quality control of ceramic products

277531 Yanlane 3(2-2-5)

Metallic Materials

mandelany lassairamsganiavedlavevde autFvedansude wadanstugulans
%mmﬁﬂumauﬁ w30y wareuelINe 5JaGJL?]IEJ’JﬁUﬂT§E]aﬂLLUUG]ULLGiQE]']ﬂ’]’iﬁ’]UL%@ULLﬁ%
N13USIYNUYD

Metal castings, cast microstructure, properties of cast metals, metal forming

techniques, automotive materials, aerospace materials, architectural and packaging

materials
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277532 lassaduasmasiulauniindvasianglans 3(3-0-6)

Structure and Thermodynamics of Metallic Materials

lAssEiawanUeweds Anuunnsedlulassaiimdnvoswesds dutinienaveslany
nalnmsviliudeusdulanzuaslansaay maddh unugiivla mswdsumalulans ns5uis
NIAMNTOUTRlanzHaN langhan n1siansoulazni1sUosiu

Structure of crystalline solids, imperfections in solids, mechanical properties of
metals, strengthening mechanism in metals and alloys, failure, phase diagrams, phase
transformations in metals, thermal processing of metal alloys, metal alloys, corrosion

and protection

277543 msdamsveadsuaztindelugaaminssy 3(2-2-5)
Waste and Wastewater Management in Industry
Uszinnuazunasiuiaveadslugaaivnssy nsiesginaeiiiienisuonyseiay
Uinuarindnveady NManveududunsiy UszmmaqﬁwLﬁ&iuqmammm walulagnisundn
ey msidntndegeannnssy defmuaduvesduaranden
Types and resources of waste in the industry. The chemical analysis for grouping
treatment, and disposal. Types of wastewater in the industry, appropriate technologies

for wastewater treatment and disposal, environmental and safety guideline

277551 \Afidunsduainadiues 3(2-2-5)

Organic Chemistry of Polymer

uminienfulssiamuarmsduneinediues nalnnmainufiteuazsaumanivos
Ug’jﬁ%muw%u Uffiseuuvenyadaszveamaiiwasviafetnaznediuaiiin U§asewuy
wouleoeu Ufseuuuiantassu Uiseuuulasefiududinaawumng nswiesunediuesivg
yfilsituiitewSeunedesiunuuudenuaznim

Introduction to polymer chemistry, synthesis and reaction, kinetics of step-
growth polymerization, free radical polymerization of homopolymer and copolymer,
anionic and cationic polymerization, Ziegler-Natta coordination reaction, synthesis of

functionalized polymer for preparing block and graft copolymer
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277552 Wandwadwas 3(2-2-5)

Polymer Physics

Tassafrauazgusnvesluananedwes maifandn uaslassaiswemdn nisiadeuln
YOILUANS UATNOANTIUNNNENINVDINDRLUDS NANTENUTDIQUNNT 1A waglaswaindlaans
sensdsuanuy weslulauninduazdunsisewesasazarenediues walnezunsuvemod
waskay nalnuasmeslilaundndvesmaundsimedued aumAnueifiuivemediues

Structure and shape of polymer molecule, crystallization and crystal structure,
molecular movement and physical behavior of polymer, effect of temperature, time and
molecular structure on state of transition, thermodynamics and interaction of polymer
solution, phase diagram of polymer blends, mechanism and thermodynamics of
transport properties of polymers, surface chemistry of polymers
277553 Lwﬂiu‘laﬁns:mumsﬁﬁugﬂw%mﬁm%waﬁmaé 3(2-2-5)

Polymer Processing Technology

nszuadne1 wginssuvesvaiilnlouwarusuiiladeou aud@ialedarain n1vin
auth menszuainer JedefinadoautBmenszuainer udnnisnstugunantasinediues
maé’m%ml,uuaﬂglﬁmuazﬂ nMsSauuUTindn nshildut nsdRsanas nswedeu Ty 1
Hudule warmssauuuringielou mnuduiudsenindanauazauifvemoiiues

Fundamental of rheology, newtonian and non-newtonian fluid behaviours,

viscoelastic properties, measurement of rheological properties, factors affecting
rheological properties, principle of polymer processing, single and twin screw extrusion,
injection moulding, blow moulding, calendering, coating, foaming, fiber spinning and
transfer moulding, polymer structure and properties relationship
277554 wialuladeng 3(2-2-5)

Rubber Technology

TAssasaazauURvo195ITUYALAZ B 19EUATIZA @15LAdl N1909NFAT NITADUN
WUA NIEUIUNTTUUTIUBNS nsvuainendosudmivensreuniug mstarludveserauuy
#1939 wazn1snadeuantAveseatanlud arufvtimanaluladens Ms3defifsivesiu
ganazmalulagn1sussyndldenslugeavnssuyssnengg waenssledasns

Structure and properties of natural rubber and synthetic rubbers, rubber additive,
rubber formulation, compounding of rubbers, rubber processing, basic rheology for compound
rubber, rubber vulcanization and rubber testing, progression in rubber, research in rubber

and rubber technology, application in rubber industry and recycle of rubber
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277555 wadaskauuazIanTIUIznay 3(2-2-5)
Polymer Blends and Composites

HyunazyinuoIneamesHaN NTASIUNDRLIDSHANTEA9Y WATIANIIATIvEoUNDRLIDS

'
vaad o o a

naw lassassiazautandrfgausswedimeinay weslulaudnduazanuaiuisalunisdiiula
nsldanstienanlunedwesnay uazn1sussgndldnunedwesnay Joruuasyinuoiands
UseNau a1siiiuuasning mwﬁﬂm?ﬁugﬂﬂaﬂwﬁm N138ANIEIENINENSAALTULATNG
M3y audRlnavesianlsenou mInyaaeukarnsUssendldnuiandseney
Definitions and types of polymer blends, blends methods, blends
characterization techniques, structures and properties of blends, thermodynamics and
miscibility, use of compatibilizers in polymer blends and their applications, definitions
and types of composites, fillers/reinforcement and matrices, composite fabrication
techniques, interfacial adhesion between filler/reinforcement and matrices, orientation,

mechanical properties of composites, composite characterization and applications.

277556 MIAUATIZINDAUDIVUGS 3(2-2-5)
Advanced Polymer Synthesis

L% a

nsfunzrinedwesaisldnse Uiiteafivemediuesduiuazlidud ned
ANINLAZAIENTNUDINDALNDS Lwﬂﬁﬂmié’amﬁzﬁwaaLmaif%uqq WU AsiAnnediuesuuudie
ngu n1sianeduesuuullaInun3ga mil,ﬁ@‘waﬁL@J@%quawaﬁaﬁzﬁmmﬂﬁ N3
dunsgnediosimin luanage WWudu

Synthesis of linear polymer, chemical reactions of saturated and unsaturated
polymers, degradation of polymer, advanced polymer synthesis techniques, e.g. group

transfer polymerization, ring-opening metathesis polymerization, controlled living radical

polymerization, synthesis of high molecular weight polymer

277561 aeamnssullnsideauazUlnsadl 3(2-2-5)
Petroleum and Petrochemical Industry
nsiudin N13d1599 wagnsudatlnsiden widdiiuasnisuenadnduendlased ns
Han asUlesiediannlaiiuduazalsundin nmsunUlesideululdussloviausings wu i
Fu frasssumidmsuenueus thiudomas udu
Generation, exploration and production of petroleum, source and separation of
petroleum products, petrochemicals production from olefins and aromatic compound,
petroleum applications such as liquefied petroleum gas (LPG), natural gas for vehicles

(NGV), fuel oil etc.
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277562 fL39UfAseuaznITUUNITLsUfAsen 3(3-0-6)
Catalyst and Catalytic Processes
ﬁugmmmgLﬁauﬁuﬁaLiaﬂﬁﬁ%awLLuuLaﬂﬂ’uﬁLLaszU%ﬁﬁﬁuﬁ RIEN R INIELY
lgg N9 EURaEIATIENALIIUNATEN msé’usjy’qmzmumil,iwﬁﬁ%mLLazmiUszqﬂmiﬂu
MANNTTY
Fundamental aspects of homogenous and heterogeneous catalyst, biocatalyst,
catalyst preparation and characterization, deactivation of catalytic process, and its

application in industry

277571 AT 3(2-2-5)
Biomaterials
¢ a v W Ao v @ W =~ wa 1 'y} = Py P
Anwnnganuianildluianne@inin wazaudfsngvesdandinm Anwinisldau
YDINDAUBSNITNIINITHINNG AL IUNS YN UVDINDALUDSNIINITUINNEG LATATNTINYD

wodeinldnisnisunndlulaglu Anwiiieimwineituicinssuilae Yysuni1mie

D

FAnen uaznedieifdevaaisls eldnunisfunisvudien nsgeuusNaINTHIfa way
TanlassasedmSuuInuNg

Study of fundamental materials used as biomaterials and their properties, the use
of polymers in biomedical applications to give an understanding of the end use, an
overview of the current status of polymers in biomedical applications, special topics -
tissue engineering and biodegradable polymers, an overview of existing and potential

applications, including: drug delivery, surgical fixation and wound scaffolding applications

277572 wlumalulad 3(2-2-5)
Nanotechnology
Anwilaswuneriuiandinmauiauiluwes wasfnwinalulaguily n1sdunsiss

a6

wazAnwandfvesdandinimuily saudseyniaunlulave JandunIduazedunsdniisnuy

9

a

a1unsastenuansalunisldnuvesiaguilulumadneimansuagiminssueans osuley
wedafilflunsdiangitaginmesifaguily

Foundamental of nanomaterials and nanotechnology, the synthesis and
characterization of a wide range of materials including metal nanoparticles, porous
inorganic/organic materials, identify applications of nanomaterials in science and

engineering, and the techniques used to synthesize and characterize nanomaterials
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277591 5s2auidINememedansuazinalula 3(3-0-6)

Research Methodology in Science and Technology

ALY anway wazld1NIen1TIY NTEUIUNITINE UTELANNITINY N1TAIRUA
Ueyin n19338 fuds wazauufgu nsusIusudeys N159eulAseT Lags18IuNide
AsUsELiiu N1939y nsdwaddeluld wavassenussauilnidy walladd MsITuenIEN19nY
Weransuazvalulad

Meaning, characteristic and research goal, type and research process, variables
and hypothesis, collecting data, proposal and research writing evaluation and its

application, ethics of researcher, proper techniques of research methodology in science

and technology

277597 MNYITNUS 1 WHU N WUU N2 3 ndaenn
Thesis |, Type A2
= 3 a a s A o I a a a A v ° 3
AnwiaeAUsznoUINeNanus seseg1InednusluaviviiieItes muualsziau
Tang/MU9INeIINUS WAIUILDNEITUEAIANAATIVEDALAEINUINEITNUS (Concept Paper)
wazInTNANITEIATIZRONEITUAZIIUITINEI TS
Study the elements of thesis or thesis examples in the related field of study,
determine thesis title, develop concept paper, and prepare the summary of literature

and related research synthesis

277598 MNINUS 2 WHU N LWUU N2 3 BUYNA
Thesis Il , Type A2
Wawnededlowaziznmsive davilasseinerinud ietiauesenmusnssuns
Develop research instruments and research methodology and prepare thesis

proposal in order to present it to the committee

277599 INYIUWUS 3 WU N WUU N2 6 wUENA
Thesis lll, Type A2
funuradeya  Aeswesideya  dvhmenumnuimiiauesioeinsdivinm
Inendinud dnvivinerinusatuanysaluasunenaAseifioffiurineunsaunasidiionisfng
Collect data, analyze data, prepare progress report in order to present it to the
thesis advisor, and prepare full-text thesis and research ariticle in order to get published

according to the graduation criteria
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. . f‘],ﬂ»!?,@ R . YfidSa N13TNIFDU
o - ALARUN 191791 ﬁ’]L’iﬁ)ﬂ’]iﬁﬂi&!’] — (aiqu';u %N/ﬁﬂﬂ’]ﬁ/ﬂﬂ’liﬁﬂiﬂ’])
i Yo-ana - n13 . Uszmd | n1sAnNY _
MPBvIns | AU . wangns
AN (w.¢1) Uaqdu o
Usuuge
RNGRPN HYe Ph.D. (Polymer Science and WM Inaeuing ng 2546 15 15
%8050 AEARNSIANTE Technology), Docteur Le Maine University RILE
@ a < del’Université du Maine (Chimie
Wiyl
et Physicochimie des Polymeres)
M. Wodlwes UNMINYISYaaIuAIUNg | e 2538
mnqﬁm’] EHGUI’JEJ Ph.D. Polymer Physics University of Reading dangy 2549 15 15
Usenuf AERTIANTE | W Weeaninediues WIS ing ng 2541
M. wAilgnannIsu UnTINYISeLTe gl Ine 2539
wwgityeyr sea | g9ae Ph.D Biomaterials Aston University dangy 2555 15 15
AENs19158 | . osiafuasineimaninedwes | gunasnsaluminedy ng 2544
WU LALDAEINNTIU LINedeige i g 2540
WNETTNG | 919158 Ph.D. Metallurgy and Materials University of Birmingham | 8angy 2548 15 15
HEA WM. vl wnInendedesil ne 2540
M.L. wAilgnannIsu UnTINYISuLTe gl Ine 2538
weanATISal | 919158 Ph.D Material Science University of Bradford BINgY 2555 15 15
UATIUUN M \AilgnaImnT s wTinedenszonndsuys | lne 2544
.. \Ailgnavngsy UM I RENIEIBMNA ML | gy 2537
uAsAle

VUG *N158UTUABTNMTANY kAZNANUNIIYINIG MIAUATT IT8 vTan1susaing seylunianwan




up.2

3.2.2 819158Us2IMANgNT

30

o ) S Yitdde nsEASEaU
y y ALY Al - dg15an15Anen G wa/AantAnsAnn)
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néangnsil
1| wwamdsaygn 5904 .9 LAl URINRELTe ny 2546 15 15
W TR FNEN519158 M. wadl WInedededlng g 2540
M.U. \Adl UPINYNRBVDULAY ne 2538
2 | W N Ph.D. Chemistry Virginia Polytechnic USA 2545 15 15
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