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11 | 12 | 21 | 22 | 11 | 1.2 | 21 | 22
1.97U5873%1 laitipanin - - 12 24 - - 12 24
1.1 FdsAu laitlosnan - - - - - - 6 12
1.2 JgLden laidaeni - - - - - - 6 12
2. neinugs 48 72 36 48 48 72 36 48
3. s1evvsAuldtumingin - - - - 3 6 3 6
IUMILANTIURAIANANENAS 48 72 48 72 48 72 48 72
3.1.3 5187391
519391 I UNUINAN9)
3.1.3.1 NIUIANISANEININLUUT. 1
(1) Inerdnwus 71U 48  wuU28NA
307661 WeTNUS 1 wuu 1.1 6 nuIYne

Dissertation 1, Type 1.1




307662

307663

307664

307665

307666

14
WEnus 2 wuu 1.1
Dissertation 2, Type 1.1
WINUS 3 wuu 1.1
Dissertation 3, Type 1.1
Wwntnus 4 wuu 1.1
Dissertation 4, Type 1.1
WEnus 5 wuu 1.1
Dissertation 5, Type 1.1
WLINUS 6 wuv 1.1

Dissertation 6, Type 1.1

(2) s1e3vUsaulditiuniieing

307650

307651

307652

dunun 1

Seminar 1
duuun 2
Seminar 2
g 3

Seminar 3

3.1.3.2 NSUIANISANEIANNLUY 1.2

(1) nednus

307671

307672

307673

307674

307675

307676

WeINUS 1 wuv 1.2
Dissertation 1, Type 1.2
WENUS 2 WU 1.2
Dissertation 2, Type 1.2
WANUS 3 WUU 1.2
Dissertation 3, Type 1.2
WNLINUS 4 wuv 1.2
Dissertation 4, Type 1.2
WINUS 5 WU 1.2
Dissertation 5, Type 1.2
WINUS 6 WU 1.2

Dissertation 6, Type 1.2

72

12

uAa. 2

PUILNR

PUILAR

PUIYAR

PUILNR

PUILAR

U280

1(0-2-1)

1(0-2-1)

1(0-2-1)

“nuenn

PUILAR

UUIYAR

PUILNR

PUILAR

PUIYAR

PUILNR



1UAD. 2
15
307677 WNYINUS 7 wuu 1.2 12 nene
Dissertation 7, Type 1.2
307678 WNLINUS 8 wuv 1.2 12 wihufs

Dissertation 8, Type 1.2

(2) srevUsaulituniaeina U 6 e
307581 szigUInITEMTIneImaEnsuazinalulad 3(3-0-6)
Research Methodology in Science and Technology
307650 duun 1 1(0-2-1)
Seminar 1

307651 du3un 2 1(0-2-1)
Seminar 2

307652 duun 3 1(0-2-1)
Seminar 3

3.1.3.3 NSAIANISANEIAIUKUY 2.1

(1) 579799 urulideenin 12 280
(1.1) Av1U9AU A1UIUY 6 SILYInN)
307601 mMsUnUnuaneludainasy 3(2-2-5)

Environmental Contaminant Removal
307602 asivludaunndounaznsiign 3(2-2-5)

Environmental Toxic Substances and Removal Technology

(1.2) 3vnden uaulddasndn 6 wiqenn

TneidenBeuansednssoluid

307631 fiwinedundey 3(2-2-5)
Environmental Toxicology

307632 wluweluladifiodswindon 3(2-2-5)
Environmental Nanotechnology

307641 wilveah 3(2-2-5)
Aquatic Chemistry

307642 wflvesansduniduazefiuvidluduindon 3(2-2-5)

Environmental Organic and Inorganic Chemistry
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(2) Ingdwus MUY
307681 Inelinus 1 wuu 2.1
Dissertation 1, Type 2.1
307682 WINUS 2 wuu 2.1
Dissertation 2, Type 2.1
307683 WINUS 3 wuU 2.1
Dissertation 3, Type 2.1
307684 Ineinus 4 wuu 2.1
Dissertation 6, Type 2.1
307685 MITNUS 5 LU 2.1
Dissertation 5, Type 2.1
(3) s1gAvrvsaulituntaein U
307650 duun 1
Seminar 1
307651 duuun 2
Seminar 2
307652 duun 3
Seminar 3
3.1.3.4 NIUIANITANEINIUUUY 2.2
(1) 518739 uaulidasndn
(1.1) 309U MUY

307502

307503

307601

307602

36

24

12

uAa. 2

“nuwnn

PUIYAR

PUILNR

PUILAR

PUIYAR

PUILNR

“nuwnn

1(0-2-1)

1(0-2-1)

1(0-2-1)

“nuwnn

“uenn

NFLUMIATAENFTINN wazvaunaransveslisen  3(2-2-5)

Physico-Chemical-Biological Processes and Reaction Kinetics

MsHUTANINLAZNISIARBUTNIVIETUA N WlUAILINA Y

Environmental Fate and Transport of Pollutants

AsUURLaRwluEInaDY

Environmental Contaminant Removal

ANl UALINAULAZNITAAA

3(2-2-5)

3(2-2-5)

3(2-2-5)

Environmental Toxic Substances and Removal Technology
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(1.2) v naen uubidesnd 12 wigha
Tnaidenanseindolud uardodenSousedin 3076xx lidesnin 6 mirein dadu
aRvITERUUTYYLen

307511 UANYNIDINALAZNITAIUAL 3(2-2-5)
Air Pollution and Control

307512 NN380NKUUTTUUMIUANLaRYNIINAE T UERaNNSS)  3(2-2-5)
Design of Air Pollution and Control System for Industry

307521 nazuIunstmindetugs 3(2-2-5)
Advanced Wastewater Treatment Process

307522 waluladnmsudnyUszuidugs 3(2-2-5)
Advanced Water Supply Technology

307531 IAINTTULALNNTIANT VY LLAN DY YUY UL UUNSUNETY 3(2-2-5)
Integrated Municipal Solid Waste Engineering and Management

307532 ﬂ’ﬁfi’]’mﬂ’maaﬁaé’um’m%uqa 3(2-2-5)
Advanced Hazardous Waste Management

307534 maﬁuﬂﬁuﬁﬂulﬁau 3(2-2-5)
Site Remediation

307536 msﬂszLﬁummLﬁaﬂﬁﬁuéﬂanéjaml,azqsumw 3(2-2-5)
Environmental and Health Risk Assessment

307611 msdsuudasannizniennauazdinmiine, 3(2-2-5)
Climate Change and Ecosystem

307621 IFINTIUNSUIUALUUSITUY 3(2-2-5)
Natural Treatment Engineering

307631 finendauindon 3(2-2-5)
Environmental Toxicology

307632 ulumaluladifiedaindon 3(2-2-5)
Environmental Nanotechnology

307641 wilveni 3(2-2-5)
Aquatic Chemistry

307642 inflvasansduriduazefuvidludaindon 3(2-2-5)

Environmental Organic and Inorganic Chemistry
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(2) Ingdwus U 48

307691 Ielinus 1 wuu 2.2 6
Dissertation 1, Type 2.2

307692 IeNUs 2 wuu 2.2 6
Dissertation 2, Type 2.2

307693 MITNUS 3 WU 2.2 9
Dissertation 3, Type 2.2

307694 INeUNUS 4 Luv 2.2 9
Dissertation 4, Type 2.2

307695 WINUS 5 WU 2.2 9
Dissertation 5, Type 2.2

307696 MITNUS 6 LU 2.2 9
Dissertation 6, Type 2.2

(3) swAvUsaulitundaein U 6

307581 szgUInITEMIInEImaEnsuazimalulad
Research Methodology in Science and Technology

307650 duun 1
Seminar 1

307651 du3un 2
Seminar 2

307652 duun 3

Seminar 3

uAa. 2

“nuwnn

PUIYAR

PUILNR

PUILAR

PUIYAR

PUILNR

PUILAR

280

3(3-0-6)

1(0-2-1)

1(0-2-1)

1(0-2-1)
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3.1.4 WHUNISANEI

307650

307661

307662

307651

307663

307664

307652

307665

Ul 1
= v
N1ANISANEIAU
duuwn 1 (Qaldununein)
Seminar 1 (Non credit)
AN TNUS 1 U 1.1
Dissertation 1, Type 1.1
594
=
n1ANTsANEIUane
AN TWUS 2 v 1.1
Dissertation 2, Type 1.1
594
Ul 2
= v
N1ANIIANEIAU
duuwn 2 (aitdunuieia)
Seminar 2 (Non credit)
ANe1TNUS 3 U 1.1
Dissertation 3, Type 1.1
593
=
n1ANTsANEIUane
A1 TwuS 4 wuu 1.1
Dissertation 4, Type 1.1
594
JuN 3
= v
N1ANISANEIAU

dunun 3 (Widumhein)
Seminar 3 (Non credit)
WITNUS 5 LU 1.1

Dissertation 5, Type 1.1

EIELY

uAa. 2

3.1.4.1 urumsAneuY 1.1 (Fmiudaunisfineseaudiayiln)

1(0-2-1)

6 aVelal
6 nuenn
6 nyne
6 wienn
1(0-2-1)

9 aVelal
9 wiene
9 nyne
9 wienn
1(0-2-1)

9 aVelal

9 U280
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aansAnwUane
307666 WNUS 6 wuu 1.1 9 wiehn
Dissertation 6, Type 1.1

594 9 Mienn
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3.1.4.2 UHUMSANEILUY 1.2 (FmSudaunisfinunseiudienying)

307581

307650

307671

307672

307651

307673

307674

307652

307675

uAa. 2

w9 1
2MANTSANYIAU
szilguitiTomainenmansuazimalulad (lidumiein) 3(3-0-6)
Research Methodology in Science and Technology
Fuuun 1 (laidumbein) 1(0-2-1)
Seminar 1 (Non credit)
eINUS 1 wuu 1.2 3 nuwhn
Dissertation 1, Type 1.2
594 3 wiagnn
aansAnwIUae
NLTNUS 2 WuU 1.2 6 nwhe
Dissertation 2, Type 1.2
59 6 wignn
U 2
NMANMSANEIAU
Fuuun 2 (laidunmiiein) 1(0-2-1)
Seminar 2 (Non credit)
WLTNUS 3 WU 1.2 9 ATelinl
Dissertation 3, Type 1.2
593 9 wiaenn
aAn1sAnwIUae
NGTNUS 4 Wuu 1.2 9 nwhe
Dissertation 4, Type 1.2
37 9 wiwin
U4 3
AANTSANYIAY
duuwn 3 (bidumiedn) 1(0-2-1)
Seminar 3 (Non-credit)
NGTNUS 5 Wuu 1.2 9 ATeinl
Dissertation 5, Type 1.2
593 9 wiaenn



307676

307677

307678

22
=
n1ANIsANEIUane
ANYITNUS 6 Uy 1.2
Dissertation 6, Type 1.2

EXEY

U7 4

2MANNSANYIAY
MLTNUS 7 Wuu 1.2
Dissertation 7, Type 1.2

37U

aAn1sAnwIUae
NLTNUS 8 WuU 1.2
Dissertation 8, Type 1.2

ERE

12

12

12

12

12

12

uAa. 2

NUIYAR

uenn

WUILAR

Milenn

WUILAR

U280



3.1.4.3 unun1sAnwiuuy 2.1 Fmsudaumsneszaudsygyiln)

307601

307602

307650

3076xx

3076xx

307681

307651

307682

307683

23

FuH 1
AMANSANEIAY
mstnuafivludande
Environmental Contaminant Removal

aANsNwlUALINAULAZNITAIAA

uAa. 2

3(2-2-5)

3(2-2-5)

Environmental Toxic Substances and Removal Technology

duuwn 1 (bidumihede)
Seminar 1 (Non credit)

EREY

AANsAnEUae

A uden
Elective Course
A uden
Elective Course
WNUS 1 wuu 2.1
Dissertation 1, Type 2.1

EIELY

U 2
NMANTSANYIAY

duuw 2 (bidumiedn)
Seminar 2 (Non credit)
INLTNUS 2 wuu 2.1

Dissertation 2, Type 2.1

37U
aAn1sAnwIUae

WINUS 3 wuu 2.1

Dissertation 3, Type 2.1

EIELY

1(0-2-1)
6 wienn
3(X-x-X)
3(x-X-X)
3 aVelal
9 wuenn
1(0-2-1)
6 nene
6 nuenA
9 aVelhal
9 wuenn
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7 3
AMANSANEIAUY

307652 dunun 3 (Lidumhein) 1(0-2-1)

Seminar 3 (Non credit)
307684 eINus 4 wuu 2.1 9 nuwnn

Dissertation 4, Type 2.1
ERLY 9 nenA

AANsAnEUae

307685 WINUS 5 wuu 2.1 9 nene

Dissertation 5, Type 2.1

594 9 Mulenn



uAa. 2
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3.1.4.4 UHUMSANEILUY 2.2 (FmSudaunisiinunseiudienyin3)
FTi 1
AANITANYIAY
307581 suleuITITemaivemansuasinalulad (idumiedn)  3(3-0-6)

Research Methodology in Science and Technology (Non credit)
307601 nsthinuafivludunden 3(2-2-5)
Environmental Contaminant Removal
307602 ansfisludawindeuuaznisiida 3(2-2-5)
Environmental Toxic Substances and Removal Technology
307650 duwwn 1 (Lidumdein) 1(0-2-1)
Seminar 1 (Non credit)
394 6 n2ein
AANsAneUae
307502 NILUIUNISATAFNETINN Uagaunarmansveauisen 3(2-2-5)
Physico-Chemical-Biological Processes and Reaction Kinetics
307503 mMsuUsanmuagnsindeufivesansuafivluduindon 3(2-2-5)
Environmental Fate and Transport of Pollutants
307xxx Ay uden 3(x-x-x)

Elective Course

594 9 U280
JuN 2
= v
AIANISANYIAY
307xxx A Lan 3(X-X-X)

Elective Course

307xxx Auden 3(X-x-X)
Elective Course

307651 duwwn 2 (Lidumdein) 1(0-2-1)
Seminar 2 (Non-credit)

307691 WINUS 1 WU 2.2 3 VYol
Dissertation 1, Type 2.2

594 9 Mulenn



307xxx

307692

307652

307693

307694

307695

307696

26
aan1sAnwIUane
Auden
Elective Course
WINUS 2 WU 2.2
Dissertation 2, Type 2.2
593
U4 3
NMANTSANYIAY
duuwn 3 (bivdumiedn)
Seminar 3 (Non credit)
NLTNUS 3 WU 2.2
Dissertation 3, Type 2.2
37U
aAn1sAnwIUae
WINUS 4 WU 2.2
Dissertation 4, Type 2.2
598
U7 4
AANTSANYIAY
WYINUS 5 WU 2.2
Dissertation 5, Type 2.2
593
aan1sAnwIUane

INEUNUS 6 WU 2.2
Dissertation 6, Type 2.2

EEY

uAa. 2

3(x-x-X)

9 NUILNR

12 280

1(0-2-1)

9 MUBAR
wUwAN

9 nwhe
9 wUwAn
9 nwne
9 wUWAA
9 WUIYAR

9 enn
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3.1.5 A1B5UEI187U1

307502 NITUIUNISANHENETININ Lagaunarmansvesu)isen 3(2-2-5)

Physico-Chemical-Biological Processes and Reaction Kinetics

MU JURnITMINIEam el 30w warnRAnufazen nMsasiaunsadineansavmsy
LanIdNIINSIAAUGATEN FaunamaniveINIsRulnvegalin n1suUsHavesteyalun1snaasInig
FAUNAAIANT  NITANLNIIALAUNITUNITHALNITNINIG NITAIUNUIATENININNIA - NITAIBNUIA
wuuiUgATen

Physico-chemical-biological unit process and reaction; derivation of a mathematical
equation for the expression of reaction rate; kinetics of microorganism growth; interpretation of
data from a reaction kinetic experiment; mass transfer via diffusion and advection; mass transfer

across phases; mass transfer coupled with chemical reactions.

307503 mMswdsanmuasnsiedeuivesansuafiviudundon 3(2-2-5)
Environmental Fate and Transport of Pollutants
auﬁ’ammmiLﬂﬁLLawé’ﬂmﬁy’uqqLﬁ'mﬁumimﬁaué’wLLazmiLLﬂsamwmmmimﬁ

TuAwaedonsisluussennia tfiahu fuldfu uardedidin duussAvsnisudeignia Anuannsn

Tunsazaneii nsgadulnefunianznau nisnaedulovesasuaiiy n1sgesaalaniadanin

aszuaunisielaslada  mMswawlarnsadsUssaunsainsslunisldindesdioUssnnuuusianimig

adinenansdvunmsuienmsudsanimuasnisiedeufivesasuafiviuduindoy

Chemical properties and applied principles of chemical fate and transport in
atmospheric, aquatic, and subsurface environment and biota; partitioning coefficient; solubility;
sorption onto soil and sediment; vaporization; biodegradation; hydrolysis; development and

hand-on experience of using mathematical modeling tools for predicting fate and transport of

pollutants in environment.

307511 UaiEn1981INALAENITAIUAN 3(2-2-5)

Air Pollution and Control

uninAgafutafivrese1na yad1siseIniaLazasinin nademesainuafiveinia
anflenineidunaivniseinia n1siiudieg1suarnsimsziuaasiuusseInie aun1snideuunay
WUUR RN LAY INA Y 9 NIAIVANNAAITHAL Y NYMIELaz T UyeR

Introduction to air pollution; air pollutant and sources; effects of air pollution; air

pollution meteorology; atmospheric pollutant sampling and analysis; Gaussian equation and

other air pollution models; pollutant and gas control; laws and regulations
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307512 MI8RARUUTYUUAIUANNANENIDINASINTURAINNTTY 3(2-2-5)

Design of Air Pollution Control System for Industry

VANNITHAENITRDNRUUNEIEAIUANNaT W INAd S U ULz iwd mSulssuanaIvnssy
szuudauenlngnisanidesaintmidn wukiviiats lelaay in3esduoynamsliiiain ganseq
\Adoariududieveat N13AgU N13RANEY STuUTEUIERINIAlugna NIy Jdanisuas
nM3Un3esnw

Principles and design of air pollution control units for particulate and gases for
industry; gravity setters; incinerators; cyclones; electrostatic precipitators; fabric filters; wet
scrubbers; adsorption; absorption; ventilation system design for industry; operation and

maintenance

307521 ﬂiZU’JUﬂ’]iﬂ’]ﬁ(ﬂﬁ%aﬂ%ﬁJQﬁ 3(2-2-5)

Advanced Wastewater Treatment Process

walulad LLazﬂizmumiﬂﬂﬁmﬁﬁugaﬁm%ﬂwﬁmmiﬂaaamalé’mniuﬁnﬁa nsthdide
gaamnssunaua il ﬂismumsaaﬂ%m%’u%uqq MsgAtu MsuanUABuUIEy  NNINTEINUY
14 Bewiu nszvaumsmedanmdniumsiiinidefitansiiy wmeluladinatull

Advanced technologies and processes for treatment of recalcitrant compounds in
wastewater; processes for industrial wastewater reuse; advanced oxidation; adsorption; ion
exchange; membrane filtration; biological wastewater treatment for toxic substances; emerging

technologies

307522 wialuladmsnnyUszuidugs 3(2-2-5)

Advanced Water Supply Technology

Mé’ﬂmiamammﬁﬁ%uqa Qmmwmaaﬁ;ﬂuﬁﬁmwa 1huseun wagride vafivuazasiy
Tu mqwﬁu,azﬂszmuﬂ’15633"”uqﬂuﬂ'13m§m§'1mw’1 1y LLawfﬂé’m%’uqmammsu ns3ludathuay
thihnduanldlml nmsdanisssuuimaeidu

Applied principle of water equilibrium; quality of natural water, portable water,
wastewater;aquatic pollutants and toxic compounds; theories and advanced processes for
producing portable water, drinking water, and industrial water; water recycling and reuse;

Management of water for a cooling system
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307531  JFINTIULAZNITINNITVLYYAN DL YU YULUUNANNE Y 3(2-2-5)

Integrated Municipal Solid Waste Engineering and Management

TaUIAU karN15INTTUUNITIANISUEEYaNDY AnvuzlavaulRvesvesyanos YUy
NSTIVTI MeuazIudezyatos Msfawen NMsuUs3U M3 leiAavezyatos n1siidnvezyasley
Agn1sEbnduazianmn nseenwuunauiinavvesyarosyuwy nsusinyile n1sidiusiuves
Uszyvu wazmaluladiniwunszuiunistunisiivesyadeadundsnu

Regulatory and hierarchy of integrated solid waste management; characterization and
properties of MSW; collection, transfer, and transport of solid waste; separation, processing, and
recycling of waste material; solid disposal waste by combustion process and incinerator; landfill
design for solid waste disposal; compositing of solid waste; public participation; innovative

approaches such as waste-to-energy process

307532 Msdanisveudedunsgduas 3(2-2-5)
Advanced Hazardous Waste Management
NMFIMUNLAZ N B TRUALSUATIY AnuzanTRnIINIBAIN 1AL LazTIIN1VBIVOUAE
sunT1e NswUTaNIMLarnsEItefvesendesunseludwindey  Aanulufiviaznisusediu
a = o w o w 8 o & & A &
ANnuFes malulaglunsidauazminveadedunsiy nMsuyiuiluieu
Classification and characterization of hazardous waste; physico-chemical and
biological properties of hazardous waste; fate and transport of hazardous waste in environment;

toxicology and risk assessment; hazardous waste treatment and disposal technology; site

remediation

307534 miﬁuwjﬁuﬁﬂmﬁau 3(2-2-5)
Site Remediation
Naﬂiwu&iaqmmwuazéﬂLLamﬁauﬁuLﬁadmmﬂmiﬂmﬁawaﬁﬂLLamﬁauﬁaaa’liﬁumw

nsdlsstinnsiudey  nsaeuaulazaTaeUiuiivudey nsUsadiunnudes msdenmeia

ﬁuwumiﬂwﬁau UiSLﬁuU%a%%ﬂ’]WﬂﬁﬁuWﬂ
Environmental and health impact due to environmental contamination by hazardous
compounds; monitoring; site investigation and characterization; risk assessment; selection of

remedial technologies; evaluation of site remediation efficiency
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307536 ﬂﬁ‘dizLﬁuﬂ’J’lﬂJLgﬂﬂﬁﬂuéﬂLLjﬂﬁauLLaBEj“UﬂWW 3(2-2-5)

Environmental and Health Risk Assessment

MFAATEAsELY BnnIn1sUstuaudssinuAuinden  Anuduiusvesnisldty
mMseovates  MsUszifiuanadsadeUiuna vdnnisuasitnislunisussiliunansemuseauaimn
nsu Ul

System analysis; methods for environmental risk assessment; exposure-response
relationships; quantitative risk assessment; concept of health impact assessment and method;

implementation

307581  szidauiniduynainemaniiazinalulad 3(3-0-6)

Research Methodology in Science and Technology

AUYNE anwal kazll1inen19I98 UsslanlaznTsuiun1sive nsnuualyninisive
fundsuazauyfgiu N1siusIvTNdeya N1siATzideya N5 BeulaTaTIars189IUuN15IvY
nM5UTzEunWidy nsinaldeluly asserussainiduuazvalalsn1sIBaNIE NN AERNS
uazalulad

Research definition, characteristic and goal; type and research process; research
problem determination; variables and hypothesis; data collection, data analysis, proposal and

research report writing; research evaluation; research application; ethics of researchers; research

techniques in science and technology

307601 msthdauafiwludewindey 3(2-2-5)
Environmental Contaminant Removal
nsthdauafivludandeusenszuiunsmaneniniaziad UATead n1sidsuniag

Y93UfjATen nalnvesuisen  wazdauwaransvesuizen nsuwlsnavesteayalun1imnasmia

JauNaFAAS UHA381N5818mIalAgNITUNTRATNITHINIG NITANENUIATENIINNEA N1TANLLNUIR

wuuiiufAsen n1sUndnuafivaienseuIun1INIeTIIng) Msaulnvegatin saunamanslunis

Wi AulnveRdunIduaznisideu
Contaminant removal using physical and chemical processes; chemical reaction;

mathematical equations for the expression of reaction rate; mechanism and kinetics;

interpretation of data from a reaction kinetic experiment; mass transfer via diffusion and
advection; mass transfer across phases; mass transfer coupled with chemical reactions;

contaminant removal by biological process; microorganism growth; kinetics of microorganism

growth and application.
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307602 arsiuludsndouuaznstian 3(2-2-5)

Environmental Toxic Substances and Removal Technology

arsiwludaninden 1fun s1Us1udagiie arsuafivnndieenduiu arseslsunin
lalasmsuan  ansnudunn nsed uaslanemin mﬁﬁugmmmmiﬁw mavudon  msnsvaedn
Tudanndeuluthuasluiy audufiveesans waluladlunsidnansivludaundey

Environmental toxic substances such as pesticides, persistent pollutants, polycyclic
aromatic hydrocarbons, radionuclide, and heavy metals; fundamental chemistry of toxic
substances; contamination; fate and transport in water and soil; toxicity; treatment technologies

of toxic substances in environment.

307611 mswAsuasannzgionnauasszuuinaiing, 3(2-2-5)

Climate Change and Ecosystem

amsmreansiasunlasannzgionnia Usingnisiseunszanuazannizlaniou avg
mﬂuﬁiillsﬁ’lasuaﬁﬂ’]iLU?ﬂl‘EJULLUaﬂﬁﬂ’nSQﬁmmﬂ miﬂizLﬁumLmﬂu’ﬂmaiuLLazﬂﬂauaﬂTaﬂﬁuQQﬂ1§
Wasuulasanmznfiennia msuaniasu unasiuin uasunasgaduvesiedounszanlussuuiiigmi
NANSENUYBINIALLUAsEn 1 YloInAse A ate s In muaE sruuTneml msUTuin
wazMIgnYinanevessruuiliaemi ﬂ’l’iL‘U?ﬂlEJULL‘IJa\‘iﬁﬂ’l’ngﬁmmﬂLLazwaﬂig‘VIUG]‘@‘UizmﬁiVlEJ

Overview of climate change; greenhouse effect and global warming; natural causes of
climate change; solar and terrestrial causes assessment of climate change induced by
anthropogenic causes; exchanges, sources and sinks of greenhouse gases in the ecosystem; the
impact of climate change on the biodiversity and the ecosystem; adaptation and vulnerability

of the ecosystem; climate change and impact on Thailand.

307621 AAINITUNMIUIUARUUTITUYA 3(2-2-5)

Natural Treatment Engineering

nsltraunddludanndouiionisidnasuaiiv msthsigemsnduanldlv vdnnsuas
Uspinmueen1sthSakuUsTINTR nstuanmian  n1sthdadeiini Jeainsne JedSuiates iudl
i matdadefiesuianaluladdug Adudnnismassuni

Using indigenous microbes for removal of toxic substances; nutrient reuse; principle
and type of natural treatment; soil reclamation; treatment via aquatic plant, algae pound,
stabilizing pound, wetland; phytoremediation and other technologies utilized natural treatment

principle.
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307631 fivinenduindey 3(2-2-5)

Environmental Toxicology

mmiﬂﬁaﬁé’umaﬁwﬁwm asuaiuludanadeuiifntunusssumiuazainfonssunes
uyud  wansenuvesm ativludsindeuifdeguniwounsiy ngyanomuauaiiy avmdufivies
asaiinvutouluemns iy wavennia anuluivwesssussavlansminuazansdunsd  ns
‘UszLﬁummLﬁaﬁmaﬂﬁﬂimaﬁwdaaﬂﬂazan”amt,azqmmw

Basic principles of toxicology; types of pollutants in environments including natural
originated and anthropogenic substances; health effects of pollutants in environment; legal
control of pollutants; toxicity of chemicals contaminated in food, water, and air; toxicity of
heavy metals and trace organic compounds; risk assessment of environmental and public

health.

307632 unlumeluladiiiedainden 3(2-2-5)

Environmental Nanotechnology

fugruvesuilumalilad  lavesmafivfiansaidaldseaquiluriame lmudey
lpeonled  wanUszaaud arsunlukivin arsgaduuilu madenldujnserseavuilulunisiidn
waiiy Usgansninvesnsminuafiviasniniadianriieuaznsiina1sfiinaiainnislidinalulagnig
Uinlaudanuily wavanuvasndesieauninlunisidianuily

Fundamental of nanotechnology, type of pollutants treatable by nanomaterials;
titanium dioxide; nanoscale zerovalent iron; magnetic nanoparticles; nano sorbent; selection of
nanoscaled reactions for pollutant removal; treatment efficiency and reaction by-products and
intermediates from nano-enable treatment technologies; health safety of nanomaterial

utilization.

307641 \pfivesth 3(2-2-5)
Aquatic Chemistry
wgfnssumaedith uazsaasluuvanisssund 1ids uazihidunstiinlasaseungy
fevaunaransial augaialdl an1zaugaveInIawards nsaslessuldadeu n1sanNanuay
nsavany Uiisereendindu-3indu wasujisendfeuuuiuinveauds miﬂizqﬂmﬁlﬁffﬁé’ﬂﬂﬁ%uqq
ilomansainsouszinumsuualiuviesUiuuveInsuUsiUasy waznsindoudnovesasuafivi

Yuauluimusssunauazluszuuiidn msvihnuresasedlanitianendugdmiunimsivia
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Chemical behavior of water and contaminants in natural water, wastewater, and
treated water; kinetic chemistry; chemical equilibrium; acid-base equilibrium; ion complexation;
precipitation and dissolution; oxidation-reduction; surface complexation on solid surfaces;
application of advanced theory for prediction or estimation of fate and transport of pollutants
in natural and engineered systems; sophisticated analytical instrumentation for pollutant

characterization.

307642 nfvesansduniduazefunisludaundon 3(2-2-5)
Environmental Organic and Inorganic Chemistry
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= |

NAINANDNITLUTAN N
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Msdsuudameiiand uazindvesansduniduararsefiunie
nswaeudevesanssuniduareiiunisluhsssuinarifiiiunisthdauds Jadenduanden
finuaunszuiumslumsulsanmuesan sdundslussuussaumnagszuuiioonuuuly wginssuves
arsdunidludauandon éud nsazars msnanedule nsdsusuludiuazeinia nisgady
nsfnUAzewuuTIn mazkuulsFININ warnI1staYERIEMIELAS

Physical and chemical transformations affecting the fate and transport of organic and
inorganic contaminants in natural and treated waters; environmental factors that govern the
processes determining the fate of organic chemicals in natural and engineered systems;
environmental behaviour of organic, including solubility, vapor pressure, air-water exchange,

sorption, abiotic and biotic reactions, and photodegradation.

307650  duuun 1 1(0-2-1)
Seminar 1
ATHNAUATT A1981U NTANILATIEY LagNITUNEUBNAIIUITY WIBUNAMIUNIIVINTG
yAmnssuduadeniidsedluauauls
Practice how to search, read, analytical thinking and give oral presentation of

research or article of current interest in environmental engineering

307651 @ 2 1(0-2-1)
Seminar 2
msiausuazeAUTBRIRUNaUITonTImnTsAndesludagtu dwiudu
WUINNNTYININGITNUS
Presentation and discussion of current research in environmental engineering for

being the direction in doing the dissertation
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307652  duuun 3 1(0-2-1)
Seminar 3
msflndeularinauenuitenaimnssudunday

Practice how to write and present the research in environmental engineering

307661  AMIENWUS 1 wuu 1.1 6 s

Dissertation 1, Type 1.1

nsfuaiteyanuideiiinadeddugiuteyasinag mﬁam’mmmiﬁugm wazUITY
Tuideiiauls msdumuaznisairauumsfiazilugnisdianufgiu nsssanuagUnanisduaii
UAZNITTIEUAINAINLNTOINTYININETNUS

Literature review in various databases, complilation of fundamental knowledge and
research articles on topics of interest, finding and crating of guideline for hypothesis

establishment, presenting summary report of research and progress report.

307662  ANYIENUS 2 wuu 1.1 6 uILnn
Dissertation 2, Type 1.1
MssIuTIdeyalisAY fvuaLuIMe wazveUANNSYNITe MITIBaLaTUHanIsAuAi
LAENISIILNUAIUNINEIYBINITITINGITNUGHD
Compilation of further information, allocation of guidelines and framework for

research, presenting summary report of research and progress report.

307663  Angniinus 3, Luu 1.1 9 Mmizein
Dissertation 3, Type 1.1
ma@?&amagm%mmu%’a M3Andun1sidemuuun1e wasveulniidvualy nsseau
A7UNANISAUAI WAZNITTIBNUNAYDINTYITINTNUS
Establishment of research hypotheses, conducting research within guidelines and

framework, presenting summary report of research and progress report.

307664  ANEINUS 4, wuu 1.1 9 yleAe
Dissertation 4, Type 1.1
ANSANAUNITITYAIULUIN AL VBULYANAINRUALY NI15LAUBLATITIINGIRNUS WAy

ANFIILUAUNNINTNVDINTVININGTNUS
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Conducting research within allocated guidelines and framework, proposal thesis,

presenting summary report of research and progress report.

307665  INEIUNUS 5, wuu 1.1 9 ILin
Dissertation 5, Type 1.1
M3nT9aeUNLITe MsUsuUse uazulanamsidemuaiiuvesidoinaranznis
UAZNITTIENUNATDINITYININGTNUS
Reviewing of research, writing research articles, improving and modifying of research

aritcles due to expert opinions, presenting summary report of research and progress.

307666  INBIUNUS 6, WU 1.1 9 Wiein
Dissertation 6, Type 1.1
gourutesiuinenfinus USulsainendinusanunisunly (6n3) wagdavinsieanuineninug
atvauysalddliduninine sy
Defending disseratation examination, correcting a dissertation according to comments

from the examiners, writing a final dissertation defense and submitting to the graduate school.

307671  AMIINWUS 1 WUU 1.2 3 e

Dissertation 1, Type 1.2

nsfuairteyanuideiiinadeslugiuteyasinag mﬁam’mmmiﬁugm wazUITY
Tuideiiauls msdumuaznisairauumisfiazilugnisdianufgiu nsssanuagUnanisiuaii
UAZNITTIENUAINAINTIVOINTYININETNUS

Literature review in various databases, complilation of fundamental knowledge and
research articles on topics of interest, finding and crating of guideline for hypothesis

establishment, presenting summary report of research and progress report.

307672 NHNUS 2 wuu 1.2 6 Yaenn
Dissertation 2, Type 1.2
nMssusIdeyaiandy Msfnwumsasveuansiieitanudully msseny
agunanIsAuAT waEN1sIIBUANNTITNYBINTTININe 1 inusHe
Compilation of further information, allocation of possible guidelines and framework

for research, presenting summary report of research and progress report.
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307673 ANEIUNUS 3, WuU 1.2 9 Muwhn

Dissertation 3, Type 1.2

nssuTIndeyaLfiuiy nsteauuAgIunsife naturuauInIsuarraunauATe
NSTPNUATUNANITALAT LaEn135I8UANMIMTveINsinIne tdnusse

Literature review, establishment of research hypotheses, allocation of possible
guidelines and framework for research, presenting summary report of research and progress

report.

307674 AN 4, WUU 1.2 9 e
Dissertation 4, Type 1.2
nsfudumsifeidosiumunuamis uasveuandidmvuald mssenuazuuanisduaii
WAZNITIIVITUNATDINITTINGITNUS
Conducting preliminary research within guidelines and framework, presenting

summary report of research and progress report.

307675 ANYIUNUS 5, WUU 1.2 9 UUBAR
Dissertation 5, Type 1.2
nstauelasesIdnednus nsrndunsisuddnmunuiniuazveuladinivuals waz
ANIIBNUANUATIVLIVBINTVININGNENUS
Proposal thesis presenting, conducting in-depth research within allocated guidelines

and framework, presenting summary report of research and progress report.

307676  NEHINUS 6, wuu 1.2 12 waein
Dissertation 6, Type 1.2
ﬂ'ﬁﬁ?']LﬁUﬂﬁﬁaﬁﬁL%ﬁgﬂM’mLLU’JW’NLLag“U’BULm(ﬂﬁﬁﬁﬁu{ﬂl’gj LLaZﬂ']ii']ﬁlﬂ']ﬂﬂ?']uﬁ’]']ﬁﬂj’]ellaﬁ
NYININeNInUGSHe
Conducting in-depth research within allocated cuidelines and framework, presenting

summary report of research and progress report.

307677  eNHNUS 7, wuu 1.2 12 wihgin
Dissertation 7, Type 1.2
N13ATI9E VNN N15USUUTY wazuAlanan1s3demua U iur eI i Qs anIzN g

LAYNNTINYIUNAVDINITVINANYITNUS
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Reviewing of research, writing research articles, improving and modifying of research

aritcles due to expert opinions, presenting summary report of research and progress.

307678  WNUNUS 8, WUV 1.2 12 wuawhn
Dissertation 8, Type 1.2
aourulosiuinenfinug Ysulsainendinusanunisuily (63) wazdavinsiaanuinetinug
atvauysaldsldndinine sy
Defending disseratation examination, correcting a dissertation according to comments

from the examiners, writing a final dissertation defense and submitting to the graduate school.

307681  ANgNWULS 1 LUy 2.1 3 wuawin

Dissertation 1, Type 2.1

nsfuaiteyanuidefiisitesdugiudeyanisg nssunuanuiiugiu wazeuide
Tuvdeiiaula msfumuaznisadrauuamsiiasilugnisdeanuiign nsseauagunanisdua’i
WAZNITIIBIIUANATINENVDINTYININYITNUS

Literature review in various databases, complilation of fundamental knowledge and
research articles on topics of interest, finding and crating of guideline for hypothesis

establishment, presenting summary report of research and progress report.

307682  AINeUNUS 2 Wuv 2.1 6 Ve
Dissertation 2, Type 2.1
Ms9IUTITeyaLiNAY fvuaLuIMe wazveUANNSYNITY MsTIBauaTUHanTsAuAT
WAZNITTIENIUAINATINTUIVBINITYININGITNUSHD
Compilation of further information, allocation of guidelines and framework for

research, presenting summary report of research and progress report.

307683  INYINUS 3, kuU 2.1 9 BN
Dissertation 3, Type 2.1
nsReauRsTUeeILiTe MedlunTifenuuns wazveueditmuald nsmea
ATUNANITAUAT WAZNITINBIURAYDINTYITINTNUG
Establishment of research hypotheses, conducting research within guidelines and

framework, presenting summary report of research and progress report.
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307684  ANEIUWUS 4, WU 2.1 9 WieAn
Dissertation 4, Type 2.1
MsnT9aeULIde Msusulse uazulanansidemuaiiuresidoinaanznis
UAZNITTIEUNATDINITYININGTNUS
Reviewing of research, writing research articles, improving and modifying of research

aritcles due to expert opinions, presenting summary report of research and progress.

307685  ANeIUNUS 5, WUU 2.1 9 WieAn
Dissertation 5, Type 2.1
gourutesiuinentinug USulsainendinusaunisunly (6n3) wagdavinsieanuinentinug
atvauysaldslidudinine gy
Defending disseratation examination, correcting a dissertation according to comments

from the examiners, writing a final dissertation defense and submitting to the graduate school.

307691  ANPIINWUS 1 WUU 2.2 6 s

Dissertation 1, Type 2.2

nsfuaiteyanuideiiinadedlugiuteyasinag mﬁam’mmmiﬁugm wazUITY
Tuideiiauls msdumuaznisairauumisfiazilugnisdianufgiu nsssanuagUnanisiuaii
UAZNITTIEUAINAINTIVOINTYININETNUS

Literature review in various databases, complilation of fundamental knowledge and
research articles on topics of interest, finding and crating of guideline for hypothesis

establishment, presenting summary report of research and progress report.

307692 ANYINUS 2 WUV 2.2 6 uLnn
Dissertation 2, Type 2.2
MssIUTITeyalisAY fvuaLuIMe wazveUANNSYNIT MITIBaLaTUHanIsAuAT
LAZNISIILNUAIUNINEIYBINITITINGITNUGHD
Compilation of further information, allocation of guidelines and framework for

research, presenting summary report of research and progress report.
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307693 Angnilnus 3, LUy 2.2 9 Mmigin
Dissertation 3, Type 2.2
mi&gmmagmmmmu%’a M3Adun1sidemunun1e wasveulniidivualy nMsseanu
A7UNANISAUAT WAZNITTIENUNAYDINTVITINTNUG
Establishment of research hypotheses, conducting research within guidelines and

framework, presenting summary report of research and progress report.

307694  ANYENUS 4, LUU 2.2 9 MR
Dissertation 4, Type 2.2
1158 1dunIFITeuLUIMIRazTauafitiuuals nsauelasesisine dnus uaz
ANI1BNUAMUANIVLIVBINSYININGNTNUS
Conducting research within allocated guidelines and framework, proposal thesis,

presenting summary report of research and progress report.

307695  INYINUS 5, WU 2.2 9 BN
Dissertation 5, Type 2.2
M137929AUNLITY M3USUYT wazuAlunanisidemuanufiuresideanguanzmg
WAZNITINIVNTUNATDINITTINGITNUS
Reviewing of research, writing research articles, improving and modifying of research

aritcles due to expert opinions, presenting summary report of research and progress.

307696  INEIUNUS 6, WUy 2.2 9 wefn
Dissertation 6, Type 2.2
aourulosiuinenfinug Ysulsainendinusanunisuily (63) wazdavinsieanuingiinug
atvauysaldslndndinine e
Defending disseratation examination, correcting a dissertation according to comments

from the examiners, writing a final dissertation defense and submitting to the graduate school.
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