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01403331
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laitieandn 90 yuaefia

24 wulgin
wiifug | 3(3-0-6)
(Basic Chemistry I)

i fliug I 3(3-0-6)
(Basic Chemistry II)

URTRnsAifus Y 1(0-3-2)
(Basic Chemistry Laboratory)

uAaAad | 3(3-0-6)
(Calculus 1)

unanaa Il 3(3-0-6)
(Calculus 1)

Wandoersdavunaufuisinig 1(0-3-2)
(Laboratory in Abridged Physics)

Handaeinsdauy 3(3-0-6)
(Abridged Physics)

PANFH 3(3-0-6)
(Principles of Statistics)

nanTIIMEN 3(3-0-6)
(Principles of Biology)

Finermauuanig 1(0-3-2)

(Laboratory in Biology)

45 WU

AanuUasadsuazn1sIanIs el
(Chemical Safety and Management)
niBunse

(Organic Chemistry)

UiURN A unsd

(Laboratory in Organic Chemistry)
USuadesigviniaail

(Chemical Quantitative Analysis)
UfuRnsUsinadaszimandl
(Laboratory in Chemical Quantitative Analysis)
\wildWAndvanya

(Fundamental Physical Chemistry)
19IEUNTIUUATATAUNANILAL
(Chemical Literature and Information)
msiaseilaeedesle |
(Instrumental Analysis 1)
mMsiaseilaeedesle I
(Instrumental Analysis I1)
\AILTINeN

(Biological Chemistry)
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01403481  wwiAslunsilugusznaunisdmudiniadl 2(2-0-8)
(Concepts in Entrepreneurship for Chemists)

01411112 msdeansinermans 3(3-0-6)
(Science Communication)

01445211*  \pflefiuviddmivaiiysanns 4(4-0-8)
(Inorganic Chemistry for Integrated Chemistry)

01445311* UfTRnsefiuvSdieneilanindesile 2(0-6-3)
(Laboratory of Instrumental Inorganic Analysis)

01445316* weladmiufigaliondnunivasansuszneuail 4(4-0-8)
(Techniques for Identification of Chemical Compounds)

01445318* ataassdionditugiu 2(2-0-4)
(Basic X-ray Technigues)

01445461  sruuUsziuRmnINmAALl 3(3-0-6)
(Quality Assurance System in Chemistry)

01445497  &uuun 1
(Seminar)

01445499  lassnuidemaaiiysannis 2(0-6-3)
(Research Project in Integrated Chemistry)

- Aynawinden litaenda 7% niqefin
Ihidndendou 18 miein fahetaneindelui

01403325  "AnyaveINAnineisTTHYIA 3(3-0-6)
(Fundamentals of Natural Products)

01445312% aitfanosiuuazmsUssyndld 3(3-0-6)
(Introduction to Materials Chemistry and Applications)

01445317*  waluladnisendu n1slduselaw 3(3-0-6)
wazmsinfiuaivowdesdu
(Introduction to Carbon Capture, Utilization and Storage
Technologies)

01445322*  M5T1aRILVULTIRBNRIWBTAMTULNLAL 3(3-0-6)
(Computational Modeling for Chemists)

01445351  msufdhinaanzmiedesiu 4(4-0-8)
(Introduction to Unit Operations)

01445352  ifiAawandenifiogravnysy 3(3-0-6)
(Environmental Chemistry for Industry)

01446211  inflgnanmnsuidou 3(3-0-6)
(Introduction to Industrial Chemistry)

01448314  nsvuuNIaiuianTsuianlumegaavns sy 3(3-0-6)
(Material Innovation Process in Industry)

01448331  JandinmiBswediues 3(3-0-6)

(Polymeric Biomaterials)

* e nUnlmi
* eirUiuln
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01445211*

01445311%

01445312**

01445316%

= d =, £ i - ar A
3.4.2 wiviidaseulviuinisuianz/n1adv/mingasoy
Taidl

3.5 A18SUIETIEIY
3.5.1 ngividusiaivivemangas
wiletunidgdmiuaiiysannis
(Inorganic Chemistry for Integrated Chemistry)
lnssainvernanuazioands aunnsnguyn vqujoesiviadiuana ad
ImeafAwdu noujiuseluansusznoulreasiudu fydnuvalnaduardiannse
dndanaiuluansusznoulasesfiudu veutseliunid iallvensa-Lua
willfuaznslduselovd
Atomic structures and periodicity. Symmetry point groups. Molecular
orbital theory. Coordination chemistry. Bond theory in coordination
compound. Term symbol and electronic spectrum in coordination
chemistry. Inorganic solids. Acid-base chemistry. Electrochemistry and its
applications.
UftEnseliuvidinneilneeiosio
(Laboratory in Instrumental Inorganic Analysis)
JnfiFeadsusinou : 01445211
mMaAsed MIBRTeiaudnvuziante Mmifnwaudinanenmiasaad
v99a15UsEnovatiunid msimaizvimUsuialanswazaisusznaunilag
\iesilomaadl
Preparation and characterization. Studies of physical and chemical
properties of inorganic compounds. Analysis of metals and chemical
compounds by chemical instruments.
niitamdasdunagnsuspyndld
(Intreduction to Materials Chemistry and Applications)
Tassabauwarautivasiag Tave wiiling wedwed a1shs
Ben Yanusindn Yagidauas Tanduundanuuaseing Tandmiundany
lelasiau uagTanifivasaundaanuluih

21 @156210

o as
°

Structures and properties of materials: metals, ceramics, polymer,
semiconductors, superconductors, magnetic materials, optical materials,
materials for solar energy, materials for hydrogen energy and materials for
electrical energy storage,
wailadwiuigaliendnualvesansusznauail
(Technigues for Identification of Chemical Compounds)

mauiSedusiminlnd gadidavesanaiiliana daashlodeanlinsa
0¥ Bunsusaaunlnsalnd daadodunniudnislawuudaininsalnd
waaUnInsms mamlassailazmsiaseiasusznoudunsduazotiunid
Tngszfouitnsanlnsalnl didanseumsuunudnisiawuudadnlnsalnl
wnesingeaisaeud UsingnisallWladidnnin ganssaumansdidnnsouuuy

doansauazdasiiu

* edgdlall
** edrdiuuss 14
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01445317

01445318*

01445322*%

Electromagnetic radiation. Origins of molecular spectra. Ultraviolet
spectroscopy. Infrared spectroscopy. Nuclear magnetic resonance
spectroscopy. Mass spectrometry. Structure determination and analysis of
organic and inorganic compounds. Electron paramagnetic resonance
spectroscopy. X-ray fluorescence. Photoelectric effect. Scanning and

transmission electron microscopy.
welulaBnsdndu msliusslon wazmsiniiuarfueudesdu
(Introduction to Carbon Capture, Utilization and Storage Technologies)
nisUdesfeansualasenladuazuualiiluewean Womdweadauazunds
wanfeansueulasenleddu q nszurunisgaduinaaisueulaeenladniy
s3sumALaztednin andivesiiaaisusulaeanlas waluladuazisnsandu
A1IsUBY nsrulunlIsIudIftva1susulaeenladuaznisiniiufie
arsuaulasenledldau meluladnisldusslevdaisueu s1mde-118fng
afuaulneeanluduaziaTugmans
CO, emission and future forecasts. Fossil fuels and other major sources
of COz. Natural CO; absorption and limitations. Properties of COz. Carbon
capture technologies and methods. CO; transportation and underground
storage process. Carbon utilization technologies. CO. trading price and
economics.
wadamefedionditugu
(Basic X-ray Techniques)
wallansdeauuidiond weadansnszdeiidiond IladiEnaseuan
nsalnUlnesdiend geasawudanivsalnluasisdiend wialianis
aandusdiond
X-ray diffraction technique. X-ray scattering technique. X-ray
photoelectron spectroscopy. X-ray fluorescence spectroscopy. X-ray
absorption technigues.
nIITaIUULTRaNRwasdusuinAdl
(Computational Modelling For Chemists)
msfunndeyaiimsaumavesansiiliiana nisldlusunsuRentadioin
nsfuiureslusAuuazdunud wnfaresmsainuuuiiasiuaznsiasinain
dadiluanadesiu namandmoududmivanuiutan wedamanamans
meusuuaznquiaudRTaidula msssgndldnamansameusulunuides
Fanmmans msFouivenniosdmiund
Basic bioinformatics of biomolecules. Molecular docking.  Basic
biomolecular simulations. Quantum mechanics for materials. Quantum

techniques and density functional theory. Applications of guantum

mechanics in material research. Machine learning for chemistry.

* s Ualn
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01445351

01445352

01445461

01445496

msUftRmaanymiedou
(Introduction to Unit Operations)
Ifiseadeusnneu : 01403115

afimeransvasvativa Usingnmsainisivaveswadiva aunisiugiuresnis
Twavesweslva nislwavesvesivariindnililaluvie n1sarslauninuoulas
M5 I waznsudd w3euaniUAsunudou madamuaa nisgedy
wagmsgadureafing mevhssme Mseuwia Mmnedn nsndy n1safa nsve
AMINTDY

Fluid statics. Fluid-flow phenomena. Basic equations of fluid flow. Flow
of incompressible fluids in conduits. Heat transfer by conduction.
Convection and radiation. Heat exchanger. Mass transfer: Gas absorption and
adsorption. Evaporation. Drying. Crystallization. Distillation. Extraction.
Leaching. Filtration.
infAuandeufiognavngsy
(Environmental Chemistry for Industry)
nfidouieumdey : 01403115

ﬁ’lLW‘}LLE\%’NBﬂi:WU‘UEJ&ﬂJaﬂ’I’JzV]’N‘l:f’I 9INALAzAURERWINGDN anTuaTY
LﬁmaﬁﬂqmaﬂwﬂiiuLLazmansamuwmmiuaﬂwﬁaﬁaLn@é’an nannsuBaLAl
avo1auayn1stluldlumsgeanunssy

Causes and effects of water. Air and soil pollution on the environment.
Pollutants from industries and their adverse effect on the environment.
Principles of green chemistry and its industrial applications.
seuuUsERuRUANINGLAS
(Quality Assurance System in Chemistry)

nguuewazdedadu mnsganadmivgnarnssuall ssuulseiumuaw
warmIUALAMN MIAgTeiuYAna Msfineusy qunmuazaaaenAY M
fusesunn gunsaluazTans1ede n1sduninsgiu nszurunIsUfiRau
WnsgIu nMnsasuauldliveinaaeu nsaaduiinuanaznissienuna
MITAAUONETT NTZUIUNITATIVEBUAMA MsUFURsdorivue

Law and regulations, international standard in chemical industry, Quality
Assurance/quality Control (QA/QC) system regarding personnel. Training.
Health and safety. Accreditation. Equipment and reference materials.
Traceability. Standard operating procedures. Method validation. Recording
and reporting results. Documentation. Quality auditing process. Ensuring
compliance.
Sesamzmaadysannis
(Selected Topics in Integrated Chemistry)

L"?adLamswmLﬂﬁgsmmﬂmxﬁuﬂ%mmﬁ witaisenudsululuisazaa
SN

Selected topics in integrated chemistry at the bachelor’s degree level.
Topics are subject to change each semester.
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01445497

01445498

01445499

Fuuun 1
(Seminar)

msfhLau@LLaxaﬁU'ﬂﬂﬁ”a"ﬁ'@ﬁﬁmu‘lwmﬂﬁqimmsluﬁzﬁ’uu‘%gycmm%

Presentation and discussion on current interesting topics in Integrated
chemistry at the bachelor’s degree level.
Uy 1-3
(Special Problems)

nsAnwAuamaaiiysauinislussaudigyes waseuisudowdu
$18474

Study and research in integrated chemistry at the bachelor’s degree
level and compile into a written report.
lassnuidemaniiysannis 2(0-6-3)
(Research Project in Chemistry)

IassnuduRnisuasddeluatuingg veuafiysanns

Practice and research project invarious fields of integrated chemistry.

=3 d L ar
3.5.2 nedvinilusiaivenningas

01403113

01403115

01403118

01403181

wilitugu | 3(3-0-6)
(Basic Chemistry I)

avmonuarlasadny seuuiiteafinmawiigumin Wusuiall USuaduius
uwiid vaaman veudsEnsavaleuazADAaLn

Atoms and their structures. Periodic system. Representative elements.
Chemical bonds. Stoichiometry. Gases. Liquids. Solids. Solutions and colloids.
wilitugu | 1(0-3-2
(Basic Chemistry II)
AniidouToumneu : 01403113

gouunaaIans Launaraniiall augawnd nsauariva auqavedlesou
il sunsudty nilTeeesiutueitnedes initsuridiug

Thermodynamics, Chemical kinetics. Chemical equilibrium. Acids and bases.
lonic  equilibrium.  Electrochemistry. Transition elements. Coordination
chemistry. Nuclear chemistry. Basic organic chemistry.
UfRmseifiugu 1(0-3-2)
(Basic Chemistry Laboratory)
Iniiseaduuuineu : 01403113 visawiouriu

UitRmavaaesdmiuaTitug

Experimental laboratory for basic chemistry.

asilaandsuarmIinnsadl 1(1-0-2)
(Chemical Safety and Management)

fuusssuanuaendeluiesufiing msvssiiudunsouazaudes
wnansteyarulaandy MsTuunUsziavansiaisuniy msdanisansiad
widder msdaivasinduaznisindavendenaail gunsallesiudonayis
UftRlunsdanidu weallejiRdmiunsidanuaaeiidunsiewaznisldgunsallu
viesufuinmsnguinenardedidumuniutaendenani
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01403221

01403222

01403231

Culture of laboratory safety. Hazard and risk assessment. Safety data sheet.
Classification of hazardous chemicals. Management of chemicals. Green
chemistry. Chemicals storage and waste chemical disposal. Safety equipment
and emergency procedures. Laboratory techniques for working with hazardous
chemicals and laboratory apparatus. Laws and regulations for chemical safety.
ELINVEL
(Organic Chemistry)

Junfideadeumnieu : 01403111 wio 01403115 wie 01403117 w3e
01403155

vguimaaiidunid n1sduwunUszianvesansusznaudunsd Ufisuadiuas
natnuasljizen awedlownd aulfuazuiiservesaisuaduninlelasaiveu
woafalglan ualsuudnlalasaiueu weanesed Bwes arsusznauiiuea wead
la¢ Alau nsnduvsd sunusnsndunid wazieliu audAvedia arslulawnsn
nineiilu WsAu waznsatndon malassaiwesasusenaudunsdlagdsnie
wWnlwsalnd

Theories in organic chemistry. Classification of organic compounds. Chemical
reactions and mechanisms. Stereochemistry. Properties and reactions of
aliphatic hydrocarbons. Alkyl halides. Aromatic hydrocarbons alcohols. Ethers.
Phenolic compounds. Aldehydes. Ketones. carboxylic acids. derivatives of
carboxylic acids and amines. Properties of lipids. Carbohydrates. Amino acids.
Proteins and nucleic acids. Structural determination of organic compounds by
spectroscopic methods.

UuRnseiBunsd
(Laboratory in Organic Chemistry)
Anfidoadoumdeu - 01403221v3ewiauf vio 01403123w3ewdeuiy

UfURMsdmUIT 01403221 1aflduvsd w3e 01403123 wpilduviddmiu
IngenansnITunng

Laboratory work for 01403221 Organic Chemistry or 01403123 Organic
Chemistry for Medical Sciences.

UTuadiassinnamil
(Chemical Quantitative Analysis)
Ififeaduuinieu : 01403111 wie 01403115

ENNTUAZATELIUMTIUMTIATIEYILATl adfmanslussdeudtinsied
nguiluinaiinset nshesedlasdin melesgilasnisinmsn ns
Inmsansa-ua mslnvsalagnisiianzneu nslnmsalagmsiinaisietou  ns
Tyinsnnend winmsiiugruesaninsiwlaumuuugandu

Principles and process in chemical analysis. Statistics in analytical methods.
Theory in quantitative analysis. Gravimetric analysis. Titrimetric analysis. Acid-
base titrations. Precipitation titrations. complexation titrations. Redox titrations.
Basic principles of absorption spectrophotometry.
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01403232

01403244

01403291

01403325

01403331

RN sUSInadnseimanil
(Laboratory in Chemical Quantitative Analysis)
Iniifeaoumney : 01403112 wie 01403118 uax
01403231 wsawiouriu 50 01403233 viseniaufiu
wiatlakazUfuinismaaedinseiviunaumand

Techniques and experimental work in chemical quantitative analysis.
CREITEREVEGHE
(Fundamental Physical Chemistry)

Juiidoaiumnnay : 01403111 wie 01403115 e 01403155 way 01417112
w30 01417267

wanguvnaansniuall saunamansuaznalnuesdjienad wlllwih uas
UuANMmeas

Principles of chemical thermodynamics. Kinetics and mechanisms of
chemical reactions. Electrochemistry and experiments.
1TIUNTTUUAZANTAUNANILAL]

(Chemical Literature and Information)

Ussnvuagninensionansial MsivuamsAUmATIFeINS Msidenumas
ansauwaall mMsfumasaunaal grudeyaseulad Tsunsufumuwiu ns
Usziliuuasnsimsieiansaund nsenedasnans Maduusisany 938535un
Ineneans

Category and resource of chemical literature. Determination of required
information. Selection of chemical information sources. Chemical information
searches. Online databases. Web search engines. Evaluation and analysis of
information. Literature citations. Report writing. Scientific ethics.
NANYAURINARAMTTTTUYR
(Fundamentals of Natural Products)

Iniidouiuuinneu . 01403221 wia 01403224
wilveanAndasisssumd  mamsam1 msuen maihanshivigns  ms
psunglasaain duasiey  authvaznisltuszleviroinaniueisssued
Chemistry of natural products. Detection. Separation. Purification. Structure
elucidation. Biosynthesis. property and utilization of natural products.
meeszilagiadesile |
(Instrumental Analysis 1)
Jideaieusnnieu : 01403231 wie 01403233
wanmsuazinatiavediuenatimanll Faneaninsalnlszdvluanauas
2ROl ToVNSELeNT
Principles and techniques of chemical separation methods. Molecular and
atomic spectroscopic methods. X-ray methods.
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01403332

01403424

01403425

01403481

01411112

nMsleseilagadede |

(Instrumental Analysis II)

Aniidoaieumdeu: 01403331
wannsuazmataresisiaszimaalliih Wmaelfd Widenuiou
Principles and techniques of electroanalytical methods. Radiochemical

methods. Thermal methods.

AT I

(Biological Chemistry)

Fiideaieusnteou: 01403224
wnAnveenisreUssauiviaiiuasdiinet Tassadie wihil uaziafivesth

Twana reuleifuazufisemenaulel ailvonsulsiuaslaaules n1sduds

wuleiuasunumluaiiniee  mddeireussanAviadfudineluliagiu
Chemistry and biology interface concepts.  Structure. Function and

chemistry of biomolecules. Enzymes and enzymatic reactions. Enzymes and
coenzyme chemistry. Enzyme inhibition and its role in medicinal chemistry.

Current research in chemistry and biology interface.

wildun3dussend

(Applied Organic Chemistry)

nidpaieunnou : 01403224
asUszneunaaiuar fisenaiiunidvendninrinfSunidivssandldly

FinUszaniu
Chemical composition and organic reactions of organic products applied in

daily life. _

wwnAnlumsduusznaunisdmiudniad

(Concepts in Entrepreneurship for Chemists)

Wnwznsanetradussuy LgavmiﬁmL%aa%"maﬁﬁﬁm%’uuimnﬁswNmﬁ s

WA dugusznaunis LLu’JﬂﬂWUﬁ’]U’UB\‘ILLNUﬁiﬂﬂ msuni‘]mmamqﬁma‘ﬁﬂ

F3L5IIUEUTENOUNNS ﬂgwmammnumm m“ua@uﬁ] fdeatos

Systemnatic and creative thinking for chemistry innovation. Entrepreneurship
development. Basic concepts of business plan. Creative problem solving. Ethic
of entrepreneurship. Chemical regulations. Related topics.
nsdeanTinemans
(Science Communication)

Wusssnlumsdoansinermans msihanudilangudils nmsyaiuaue
%EJM’laﬁliLLasmiwuﬂ'luﬁﬂ'lﬁﬂ'im_z mMsdeansinermansiensidou nseans
Inermanidznin nsdeasinermansludedisa Aisiusiuarinsianis
Ineeans emanslunneuns nsgiAne

Ethics in science communication. Understanding the audiences. Oral science
communication and public speaking. Written science communication. Visual
science communication. Science communication in digital media. Science

museum and exhibition. Sciences in Movies. Case studies.
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01417111

01417112

01420115

01420119

01422111

01424111

upagad |
(Calculus 1)
dlauazanudeilies syusvasiliidunasnisuszend AlSeouiusuans

9
«

Ussend Usiuduagnisussend

Limits and continuity. Derivatives and applications. Differentials and
applications. Integration and applications.
uAagaa Il
(Calculus 1)
Anideadeuinnou : 01417111

AR ouusden Uswusvaetu aunisidseyiudyagiu

Space geometry. Partial derivatives. Multiple integrals. Elementary
Differential equations.
Wandeghsduwuniauuinis
(Laboratory in Abridged Physics)
Aniideuseumdew : 01420119 wiewioufiu

UjtiRnsdwivini@ndogradany

Laboratory for Abrideed Physics.
Wandatnsduay
(Abridged Physics)

nafans goumamans adu e Iiihada Tdhnszua wivdn Ay
walwdnlnih uas Wandyelmiidasiu

Mechanics. Thermodynamics wave. Sound. Static electricity. Current.
Magnetic. Electromagnetic wave. Light. Introduction to modern physics.
nanane
(Principles of Statistics)

wRsAnieiuadfrnans Ariadwmniaine n1sirAanats nnsTamsnszane
Atz dudsduuaznisuanuasanudiasdu nsuenuamivin msuan
wa9U7%9 MIUANKIIUINA NITUANKIAIFIDEN NIToUUTETRAMIUUTEYINS
\Wewasaeasznns MswTgideyadiuunyssian mlnseianuuusuTiume
Wen nsiesIzinisannasdaduatide

Concept of statistics. Measure of location. Measure of center. Measure of
dispersion. Probability. Random variables and their probability distributions.
Binomial distribution. Poisson distribution. Normal distribution. Sampling
distribution. Statistical inference for one and two populations. Analysis of
categorical data. One-way analysis of variance. Simple linear regression analysis.
aNTYVINeN
(Principles of Biology)

Faluanavesdeldin wad uasiuunueddy Wugmans warifauinis Ay
vanvaevesindsdidin lassahauazwthiivesdniuasity duaineuasngingsy

Biomolecules of organisms. Cell and metabolism genetics and evolution.
Species diversity. Structure and function of animals and plants. Ecology and
behavior.
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(Laboratory in Biology)
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Laboratory for microscope. Cell and comments. Cell membrane and
transport. Enzyme and bioenergetics. Plant tissue and animal tissue. Cell cycle
and cell division. Reproduction and biodevelopment. Species diversity and
ecology.
wflgnanmnsmuoasu
(Introduction to Industrial Chemistry)

JndifeaFouninou: 01403115

mmﬁﬁug’lwaamimﬁ nsUszllunandannisulasiy Ysednsnwuasnala
N153ANITAMAIN N15IANT1SNAIU wazAuUaonsiey andUns Amuduiudszuing
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Basic knowledge of materials. Basic knowledge of chemical engineering.
Product evaluation by conversion. Efficiency and yield. Quality. Energy and
safety management. Relationship between structures and properties of
materials. Industries in Thailand.
nsruNsaaLinnssudanlunenaivnssy
(Material Innovation Process in Industry)

MIARLioN TN lUNTRNWUUNERN N9 TATIATIUTEN MTIRTIERAuYULaENS
amu Jadeayuwdlunisuimsdanisuazuianssy guassalumauinnssy mMside
wazWanneTan nsdidnw

Materials selection in product design. Company structure. Cost analysis and
investment. Human factor in management and innovation. Innovation barriers,
Materials research and development. Case studies.

Jagtnwdmediues
(Polymeric Biomaterials)

FngRuansTIuMALAzIINNSEUATIE Tanilduseduatalanisdinim Jandn
nsunnd Fagiugruanlusiu Jagiugiuainnindandsn Yangnaay unlu
walulainadaniw mylnseidnuazanzvosiannm

Natural and synthetic raw materials. Bio-inspired materials. Biomedical
materials. Protein-based materials. Nucleic acid-based materials. Hybrid
materials. Bionanotechnology. Characterization of biomaterials.
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. - - - . 30
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Electromagnetic radiation.  Origins of mclecular spectra. Ultraviolet spectroscopy. Infrared
spectroscopy. Nuclear magnetic resonance spectroscopy. Mass spectrometry. Structure determination and
analysis of organic and inorganic compounds. Electron paramagnetic resonance spectroscopy. X-ray
fluorescence. Photoelectric effect. Scanning and transmission electron microscopy.
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CO, emission and future forecasts. Fossil fuels and other major sources of CO. Natural CO;
absorption and limitations. Properties of CO,. Carbon capture technologies and methods. CO»
transportation and underground storage process. Carbon utilization technologies. CO. trading price and
economics.
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X-ray diffraction technique. X-ray scattering technique. X-ray photoelectron spectroscopy. X-ray
fluorescence spectroscopy. X-ray absorption techniques.
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Basic bioinformatics of biomolecules. Molecular docking. Basic biemolecular simulations. Quantum
mechanics for materials. Quantum techniques and density functional theory. Applications of quantum
mechanics in material research. Machine learning for chemistry.
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