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RNINIYIUIAY

AIUIRUTIN E19TU WKL N LU N2 UAE WKW U 90U 12 Rene
RGN Fadn Juunmiaeiin (Ussee-UfUa-fAnuiienuia)
447602  sudouitisemaneluladfunndou 3(3-0-6)

(Research Methodology in Environmental Technology)



447603 dunwuvaluladdwnden 1 1(0-3-1)

(Environmental Technology Seminar 1)

447604 \eiusznddmiumalladaunndes 3(3-0-6)
(Applied Chemistry for Environmental Technology)

447605 UfURnsaiiuszenddmiumeluladduinden 1(0-3-1)
(Applied Chemistry Laboratory for Environmental Technology)

447606  dunuinaluladdsuwindey 2 1(0-3-1)
(Environmental Technology Seminar II)

447607 9 AngUszenddmiumeluladduindey 3(3-0-6)

(Applied Microbiology for Environmental Technology)

AW TIAURNIZUUUS ANRSULKY U 91U 3 UUIEAR
FWERY Yo Iuunilein (Ussene-Ufua-fAnwdienuie)
447770 SEUUNISINNTAILINA DU 3(3-0-6)

(Environmental Management System)

Ingiwus
I 36 RUBAR F1NTU WU A LUU N 1 ey 12 wene @150 WNu N Wuu n 2
IWEIY Fodw FIUURUIAA
447601  NBINUS @MU WNL A WUU N 1) 36
(Thesis)
447701 ANeTNUS (EMSU WHY N LUU N 2) 12
(Thesis)
Usymiiiae
FWERY o3 Juunmiaein (Ussee-UfUa-Anuiienuie)
447702 Uguiiiey 3(0-9-6)

(Special Problem)

wuInIv AN (Electives)
- pruYINanNwlLazAY

WY Foin UIUNUILAN (Us81e-UUR-Anedienuas)

447710 Besinemzmeutuayiu 3(3-0-6)
(Selected Topics in Water and Soil)

447711 ﬂi%U’JUﬂ’ﬁ‘lj’]ﬂJﬂﬁ’]LﬁEJ‘Vl’Nﬂ’lEJﬂ’lWLLaSV]’NLﬂﬁ%UEjG 3(3-0-6)
(Advanced Physical-Chemical Wastewater Treatment Process)

447712 ﬂizU’JUﬂ’]iﬁ’lﬂJﬂ‘f’]Lﬁﬂﬂ/l’lﬁ%i]ﬂ’lw%uzjd 3(3-0-6)
(Advanced Biological Wastewater Treatment Process)

447713 LLUUﬁwaad@mﬂwwﬁw 3(3-0-6)
(Water Quality Modeling)

447714 @uMsAIERSLALl 3(3-0-6)
(Chemical Oceanography)

477715 wildwandeumai 3(3-0-6)
(Environmental Aquatic Chemistry)

447716 et 3(3-0-6)

(Aquatic Toxicology)



447717 msmunuuaiwihlFAy 3(3-0-6)
(Groundwater Pollution Control)

447718 UANWNAULATNITAIUAN 3(3-0-6)
(Soil Pollution and Control)

- BAUIVINANERINALAZLEES

WY o WIUNUILAN (Us81e-UUR-Anedienuas)

447730  BesRamEneiiueInALazidss 3(3-0-6)
(Selected Topics in Air and Noise)

447731 ANSIANITAMAINBINA 3(3-0-6)
(Air Quality Management)

447732 \ANY0IUTIBINTA 3(3-0-6)
(Atmospheric Chemistry)

447733 MaﬁwﬁﬂﬂﬂﬂLLa%ﬂﬁﬂ’JUﬂM%qu 3(3-0-6)
(Air Pollution and Advanced Control)

447734 UHURNIMIFUIeEMaNTIATIERNaTYaIN e 1(0-3-1)
(Air Pollution Sampling and Analysis Laboratory)

447735  WUUAIABINITONELINATENINEINA 3(3-0-6)
(Air Pollutant Transport Modeling)

447736 mimwuLﬁ&JﬁUﬂ'suLLasmsﬁ'uazLﬁau 3(3-0-6)

(Noise and Vibration Control)

- LIUSIVIVIZUAZVR T UATIY

FWERY Ha3un IuundIein (Ussene-Ufua-Anedienuie)

447750  BesdmaniemnutszLarrendesunsie 3(3-0-6)
(Selected Topics in Solid and Hazardous Waste)

447751 ANSINNNSVYLYUYY 3(3-0-6)
(Municipal Solid Waste Management)

447752 N1FANNITVELQAAVNTTULALVDUALTUATIY 3(3-0-6)
(Industrial Solid Waste and Hazardous Waste Management)

447753 anmzuaznsindouiieresassunse 3(3-0-6)
(Fate and Transport of Hazardous Ch emicals)

447754  weluladmsunlriveziagninvesdedunsig 3(3-0-6)
(Incineration Technology of Solid Waste and Hazardous Waste)

447755  walulagnisvidevdn 3(3-0-6)
(Composting Technology)

447756  wialulagnsilsnau 3(3-0-6)
(Landfill Technology )

aa7757  walulagnistinauunlglng 3(3-0-6)
(Recycling Technology)

447758 wielulanmsivesdenduinliusyleviuazniswanidouveads 3(3-0-6)

(Waste Utilization and Waste Exchange Technology)



- BUUITINTIANISHATIMALUTAERLIndaN

FWERY o IIUNUILAN (Ussee-UUR-Anenienuias)

447771 Besdmanigmeunisianisuasmaluladdundou 3(3-0-6)
(Selected Topics in Environmental Technology and Management)

447772 mﬁ%’mmiﬁuﬁ&juf’] 3(3-0-6)
(Watershed Area Management)

447773 msUssiunansEnULazAAaAwIndey 3(3-0-6)
(Environmental Impact and Risk Assessment)

447774 gUAUIALTINAINeN 3(3-0-6)
(Ecological Sanitation)

447775 n9UsELINNRTTINT0RAE (Life 3(3-0-6)

Cycle Assessment of Waste)

47776 ulsune NgYENY wazNATHIUALUNTIANTAsndon 3(3-0-6)
(Environmental Policy, Law and Standard)

447777 msUesiuan1izuaiwidaysannis 3(3-0-6)
(Integrated Pollution Prevention)

447778  msanvesdonazmaluladazein 3(3-0-6)
(Waste Minimization and Clean Technology )

447779 imsugaans n1sen uazdsay Aumeluladdsnndon 3(3-0-6)
(Economics, Trade, Society and Environmental Technology)

147780  wialulaBgaamnssuiinmasndes 3(3-0-6)
(Environmental Bio-industrial Techn ology)

447781 miﬁwjamwma%amw%uqa 3(3-0-6)
(Advanced Bioremediation)

447782 iswgAARuAzUloUIEA NG 3(3-0-6)

(Economics, Energy and Policy)

WRUNTSAN®A
AU N WUU N1
I 1 aanasanend 1
WA Fo3un FUIURUILNA
106996  AneGnus (@wmsuluu 1.1) 9
(Dissertation)
39U 9 WUBNA

U9 1 AransAned 2

IWEIYT Fodw FIUURUIAA
447601  ANeTNUS (E MU WWU A LUU A1) 9
(Thesis)
39U 9 WUlEAN
U 2 anansAnendt 1
IREIYT Fodw FIUURUIAA
106996  Awndnus (@ msuluu 1.1) 9

(Dissertation)
9 9 wUWAA
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AND5UNYIBIUN

447601

447602

447603

447604

NGINUS (@WSU WU A WUU N 1) 36
(Thesis)

Jnderunen : lud

Prerequisite : None

ASAUAINITELALITBUANTNUSIUNALULATEILINA DY UIBINYIFARSEILINA DY

Research and thesis writing on selected topics in environmental technology or environmental science.

sufeuiidomanaluladdainden 3(3-0-6)
(Research Methodology in Environmental Technology)
dedunew el
Prerequisite : None

unhiFesmsnusadeyaaiell  msvivslesamddouasmsienesine  ouiwazuiifng
wmadansmeaewingg Asidudmiunuidy suwddtiensinadmenmuazied nsldadfmanslu
N178NLUUNIINAED (%umauﬁﬂﬁu“ﬂaﬂﬂ’ﬁ’mﬂLLNUﬂ"]i‘WﬂEﬂ@Q) ’QJ%‘WA\IIQJWJ’]ZJLLQJUETWIUﬂﬁiﬂ/]G]a%JQ 13
VATAHATIETA MIduuuvanyIal MIGUUUUEDN  NMIeBNWUUIRTaaAY NsvnaeLNAvaliea
Aouvf MIvenuuuienliiauysal MIveniuukanyY MIUATILRAYIYANTNAGDT

Introduction to modern data acquisition. Research project management and analysis;
Theoritical and practical of various experimental techniques necessary for research including
physical and chemical methods of analysis. Contribution of statistics to experimental design
(initial step in planning of experiment). Method to increase the accuracy of experiment. Statistical
analysis of the results. Completely Randomized, Random Block, and Latin Square Designs.
Factorial Experiments. Confounding. Incomplete Block Designs. Lattice Designs. Analysis of the
results of a series of experiments.

Funuialuladduandey 1 1(0-3-1)
(Environmental Technology Seminar 1)
Idsduneu : Ll
Prerequisite : None
msdusuidetumaluladuazemudnivndnistusunaluladdwndon
Seminar on technology and academic progress in environmental technology.

wniiuszgnddmiumaluladdundon 3(3-0-6)
(Applied Chemistry for Environmental Technology)
wdedunen o ldf
Prerequisite : None
vdnmaeiluszondlidmiumaluladdaundon nMsAnaiifedesiumeluladduindon

UffSeuagnszuunaaiiiiatuluianadon Finsmaaifivssgndldluianeden wu mawenas
nsdREnsiiy MIUatn waznsuindunltUsslend

Principle of applied chemistry for environmental technology. Stoichiometry for
environmental. chemical reaction and process for environment chemical techniques for
environmental such as separation, removal treatment and utilization .



447605

447606

447607

447701

UftRnmaindiuszgnddmiumaluladasnndes 1(0-3-1)
(Applied Chemistry Laboratory for Environmental Technology)
Itedunew ¢ 1T
Prerequisite : None

weansUfURnsvaasamsiuiazmaiuinuies malnseiivszgndltludanadon Wy ms
Toussn nsmneenau Msade wdesdiodnsedt wu awnlnsaled lasnlnns# ezneuinweuseudu ns
Ul UNAKAYNNTINENUNA

Laboratory technique in sampling and preservation of sample Analysis of sample. Environmental

method such as titration, sedimentation, extraction Instrumental analysis such as spectroscopy,
chromatography, atomic adsorption spectroscopy and data interpretation and report.

Funumaluladiandeu 2 1(0-3-1)
(Environmental Technology Seminar II)
dsduneu - laidl
Prerequisite : None
msdunuidetumaluladuazanuiamimadrnisiusiunaluladdwnden
Seminar on technology and academic progress in environmental technology.

I Wsrenddmiumeluladdundey 3(3-0-6)
(Applied Microbiology for Environmental Technology)
wndsdunew o laidl
Prerequisite : None

unumvesiuvsdlussuuiion - nsiidanazn1sleiulaedads  Msianunsiaaeun1ediis
dmsvszuuiindluth Tnglddvivtaunim fuiitanw ssuuieusodoniunsds?® nmindsns
anatamstinmaldlunisieauanadeunisdaindon  Nugiufivinemisduandouuas
PAAINNTTU UNFINLIYAEINNTTU

Roles of microorganisms in ecosystem. Bioremidiation. Biomonitoring for aquatic
environment; water biological index, water quality index, bioassay for early indicator warning
systems. Application of biocassay to environmental monitoring. Introduction to environmental

and industrial toxicology. Industrial ecology.

INYINUS EMSU AU N WUU N 2) 12
(Thesis)
Isdutey  : awmrdewdvderuedgnates 8 wULEAR SINTIFNNLnAlLlaBAwWINaDN 2 way

Adonogetey 9 nuEAn
Prerequisite  : Registered at least 8 credits of required courses Environmental
technology including seminar Il with at least 9 credits of electives.
msfuriiToLandouinednusiumealuladiwindon vioInemaniduindoy

Research and thesis writing on selected topics in environmental technology or environmental science.



447702

447710

447711

447712

Uyyiiae 3(0-9-6)
(Special Problem)
Jndeduion  : amulenividiiuegieles 6 wihein suvdunwmalulafaweden 2
uarITUAONDENUREY 9 NUIBAN
Prerequisite  : Registered at least 6 credits of required courses Environmental
technology including seminar Il with at least 9 credits of electives.
susadeyaanmannass dwmsulln meiumelulaaannden Inssideya Weusenuuazaoy
Urnian
Gathering of experimental data and information of a specific environmental

technology issue information analysis , writing report and examination.

L%"adﬁmLawwmw’ﬁuﬁmazﬁu 3(3-0-6)
(Selected Topics in Water and Soil)
Jnderuneuy - lad
Prerequisite : None
ﬁm:ntﬁmﬁ'ﬁwmmﬂmiﬂ LLazmiﬁﬂmﬂﬁzqﬂﬁimmﬁﬂmLLaﬁ%’UsluﬁmijﬁLLazau

The course covers new academic and its application in the study and research on water and soil.

ﬂi%U’JUﬂ’li‘ljﬂﬂJﬂ‘g’]LﬁEJ‘Vl’NmEJﬂ’lWLLaSWNLﬂﬁ%U’st 3(3-0-6)
(Advanced Physical-Chemical Wastewater Treatment Process)
Itedunew ¢ lyd
Prerequisite : None

namansnisiva aadnvazinds mUssiiulEnuiids nseenuuusruuTuTaniide melled
wazmsoaNkuUTFUUT AT EsMIN BN MLazeT msmUﬂmQLLaizwﬂwﬁmhﬁa msUseynaldanu
wazNIAANY

Fluid mechanics. Wastewater characteristics. Evaluation of wastewater quantity. Design of
collection system. Technology and design of physical and chemical wastewater treatment

system. Wastewater treatment plant operation. Application and case study.

nszvIuM st denaianntugs 3(3-0-6)
(Advanced Biological Wastewater Treatment Process)
wdedunen o lifl
Prerequisite : None

adTAnen nquiiiidadinm welilefuasniseenuuussuuirdatdemsdanm msUszgndldon
msUfuUsssUILaEMImIUANgUaTEUY mafndaansens  msuminfiendsnisirdanduantdll
NSAANY

Microbiology. Biofilm theory. Technology and design for biological wastewater treatment system.

Application, modification and operation. Nutrient removal. Wastewater reuse. Case study.



447713

447714

477715

447716

LLUUfé’waammmwﬁﬁ 3(3-0-6)
(Water Quality Modeling)
Itedunew ¢ lyd
Prerequisite : None

vdnmsiaLuUIaesrdamaniifiosaessrudannden Aimsmaiaadlunsmineuvesaums
miﬁwmLL‘U‘Uf\i’ﬂaaﬂﬂﬂjmmam‘ﬁm%’uﬁﬂmam}asuaﬂmami mMsunsnsEnevesEnsuaRwluwEnmarluty
ildRu faufnenl mlfuvusaemsadameansflefnumevhomeszuutwmindese

Principle of mathematical modeling development for environmental simulation system.
Numerical method for solving equation. Mathematical modeling development for mass
balance study. Pollutant diffusion in water and groundwater resource. Reactor. Mathematical

modeling application for studying on different wastewater systems.

ayvsmansiadl 3(3-0-6)
(Chemical Oceanography)

Ideduneu ¢ laidl

Prerequisite : None

AuauUAvekazIvsia asrUsEnouTedmeEa widludmea asmmemnsusunateslunsia
asduvsdlunsia avnauluumayms wandnlunzia Uinuidl vesdelunsia
Properties of water and seawater. Composition of sea water. Gases in seawater.

Micronutrient, organic substances, sediments, productivity, estuaries and wastes in seawater.

wilAwndoumath 3(3-0-6)
(Environmental Aquatic Chemistry)
Itedunew ¢ lyd
Prerequisite : None

Mé“ﬂmssuaqmﬁmqﬁmazama %aﬁwmﬂszqﬂmﬂﬂuizuuéﬂLLamﬁam PauasTIR  1ide
wazifiiunisite vdnmamaedifitanyssgndldlumsinuifentun  U§Rsemnaedlussuuiia
ihludiermeaudinaresdusenautesins s au@awm‘uﬁﬁ%EJ’ﬂ,WW']mﬂw,mémf’]ﬁﬁwma
QaunEslugueddusiswesufiseneifluh safiwmeduaznstnle

The principles of aquatic chemistry and equilibria which applied to environmental systems
including natural waters, wastewater and treated waters. Application principles to the study
of water. Chemical reactions in agueous systems. Properties and composition of natural waters.
Redox equilibria in natural waters. Microorganisms as catalysts of aquatic chemical reactions.

Water pollution and treatment.

FwAng e 3(3-0-6)
(Aquatic Toxicology)

Jdsduneu ¢ Taidl

Prerequisite : None

wansznuvasedufiviesasadeneiifidedaunndon ndnnsnefiwineduanden  wUINg
Whgnisunsnszany uazmaAsuulasmesanainiiuazansfiviclunnsnisnmuasedanmm wideiiin
wazUsINgMsalvesasiiy Msarauvosensivludddin uasnavesauduiy saensuiladefiiuade
aunduiivludiPiawarannewnden msnageusaznsUstiliuamuduiivvesasiusineg

Effect of toxicity of chemical substances to environment. Principle of environmental
toxicology. Physical and biological process of diffusion, transformation of toxic substances.
Source, appearance and accumulation of toxic substances in living and effect on toxicity
throughout factors affects on toxicity in living and environment. Testing and evaluation
toxicity of toxic substances



aarriv

447718

447730

447731

nsmuRuafiwildR 3(3-0-6)
(Groundwater Pollution Control)
Ideduneu ¢ laidl
Prerequisite : None
nMsfnwininadeusivesnaludainansduieslennngy  mMadsuilaimisvzasiinazng
nazaeiesdunIdiad waveduvidied nmelufuuazthldfu nisnmvinnunwiiléiu uasiu
Study on mass transport in saturated media and Vadose zone. Transformation, retardation,
and attenuation of organic and inorganic chemicals in sub-surface environment or in

groundwater. Groundwater and soil monitoring.

AN IAULAZANTAIUAY 3(3-0-6)
(Soil Pollution and Control)
Jwdedunen ¢ 14f
Prerequisite : None

msfnyianwesiulaeialy msvudeulufudeaiiv mandeudiouafislufiu aaauting
wiluaeBrnmluanmiignuudeu methimvdeluyaunmiuiivudeulagldnssuiunismaneam
Wil I miﬁmmumwaau@mﬂwwmanﬁuﬁLﬁaaﬁﬁ’adﬁ’umﬁﬂmﬁauuaﬁw NIAIUANAUNTNUBIAU
Tiaennuaans

A study of types and characteristics. Soil contamination. Pollutant transportation in soil.
Chemical and biological properties of contaminated soils. Physical, chemical and biological

processes for soil remediation. Soil quality monitoring.

SosaanignadueniALazides 3(3-0-6)
(Selected Topics in Air and Noise)
deduneu ¢ laidl
Prerequisite : None
AnwiAeafuineinsinlg uazmsihsnussgnadlums@nuuagiselususafivennmeanazides
The course covers introduction and application of new techniques in the study and

research on air and noise pollution.

N3IANTAUANBINA 3(3-0-6)
(Air Quality Management)
dsduneu ¢ laidl
Prerequisite : None

Ufduiusseninennizuaiiveina des i wahu wavesasuainena maedeutheresadiy
Tua1ne NWW?EWULL@%%}@ﬁQﬁU LLNUQ’]UQ’JUQ&JN@WN@’]WWTL‘QINL‘VW"I‘aﬂ DIANTUATATIANTT  LRUIU
mvavludIuTasguazionTY

Interaction among air, noise, water and soil pollutions. Effect of air pollutants. Pollutants
transportation in air. Standards and regulations. Technical aspects of air pollution control
programs. The organization and management of control programs in governmen and private

sectors.



447732

447733

447734

LATIUDIUTTEINA 3(3-0-6)
(Atmospheric Chemistry)

wdedunen o laidl
Prerequisite : None
Wlapdivasine  UAseiiauazUsIngnisalganzfinis Usingnisaimnsildnduaziniives

avoadle nsiude lauenuadu wasn1sanazneuvesuazeadluussenia uasujisevesing
Photochemistry of gas. Surface reaction and adsorption. Phenomena physical and chemical

of aerosol. Coagulation and precipitation of dust in atmosphere and gas reaction.

maﬁwmmmL.Lazmimuqm%’uqa 3(3-0-6)
(Air Pollution and Advanced Control)
dedunew o laidl
Prerequisite : None
el vdnmsmuauLafive A uvasdosuativnienialazsanszy maindeudhevafivly
a1ma  Nsliuselevideyananieineilunismuautaiivnernia  waluladnmsaiuaunisUaes
uafiwansauduazgaamnssy gunsaifilimunisaiivenme liun viesmnaenoulalnau iewnaznou
Inifhadie ganses ansuiues LLazsxwmmuuaﬂwawmmwu%“uq MInTinvsinauaiivluenneauas
MIIATITYRE msﬁﬂmummaammmwmsmmﬂ mmgm@mmwmmﬂLLasmiﬁmummmmgm
Theory and concept of air pollution control. Air pollution source and effect of air pollutants.
Pollutant transportation in air. Applications of meteorological data in air pollution control. Automobile
and industrial emission control technologies. Air pollution control instrumentation; gravity settling
chamber, cyclone separator, electrostatic precipitator, bag filter, scrubber and other kinds of air
pollution control equipment. Measurement and analysis of air pollutants, ambient air quality

monitoring, air quality and criteria setting standard.

UuRnsmsdusieguarn1sTinsgitaiveine 1(0-3-1)
(Air Pollution Sampling and Analysis Laboratory)
Jdedunew o laidl
Prerequisite : None

wiellansufuAnnsguiedansuaivluomaiifueynauas feanuvasiidauagussene
in3esindnalvauaznisasiaiioy weadafivsuensiavesansuafivuasiinisiinsed msinvunnves
2YNA LwﬂﬁﬂiumiwmavﬁmiaumadLﬂ%lmm“uﬂqumawaﬂmmmmﬂ

Laboratory techniques in sampling of particulate and gaseous pollutants from source and
atmosphere. Flow measuring devices and their calibration. Technique and analysis for pollutant
identification. Particle size measurement. Techniques in performance test of air pollution control

equipment.



447735

447736

447750

447751

KUUTIADINITANELNUANENI9INA 3(3-0-6)
(Air Pollutant Transport Modeling)
Itedunew ¢ 1T
Prerequisite : None

nMenesuTIENA lassaiisetusssmakazdusEnoy nguasine guvnamans dady
mnufou Wendvemdsnuiiialan wuusiassnsunsnsraneluusseina  nsulstueiosninees
UFTHINIF NAUDIANTIILDINTA LAUAY mmqwaaﬂdadﬂi’u WarANIIENTUARENATY AUVTVTLVRN
falan nslyanuloudensinng WUUTIADIVRIBUNA HUUTIADUTINIEAN  LUUTIADILUUNEDS
wuuaswaiwlulwniios Madenuaznslduuuinass

Atmospheric physics. Atmospheric structure and composition. Gas laws. Thermodynamics.
Thermal stratification. Energy flux at the global surface. Atmospheric dispersion modeling: General
principles of dispersion, classification of stability. The effect of meteorology, terrain, stack heights,
and emission conditions. Surface roughness. Flow around building. Particle models. Physical

models. Box models. Urban pollution models. The selection and application of models.

NMsMUANIABITUN LAY SAUALLTIoU 3(3-0-6)
(Noise and Vibration Control)
Idsduneu : o dl
Prerequisite : None
nMs@nwnsinuafivmadsuaznsduasiiounnurasiuiasiee NIANNALAELAE SZAY

duawiteu  nmsnmetasziueuiwesdsuarnsduaniion  nansenurendeuasmsduaziiouse
uywiuasAsgnaing msmuaudsuaymsduazifieuiiinaindanssusng q Wy nsiiudelunass ns
uansasuazdssiulusaany

A study of noise and vibration pollution generated from various sources. Calculation of noise
and vibration level. Measurement of noise and vibration level. Impact of noise and vibration to
human and structures. Control of noise and vibration deriving from different activities such as

navigation , light and sound show (in an archeologically preserved  buildings).

esfaameneiuvszuazreadedunie 3(3-0-6)
(Selected Topics in Solid and Hazardous Waste)
dedunew o el
Prerequisite : None
unid uagmsihandszgndmadalvsilunudnwinazideludunismiavezuazveudedunse
Introduction and application of new techniques in the study and research on solid waste

and hazardous waste treatment.

MIIANTVL YUY 3(3-0-6)
(Municipal Solid Waste Management)
dedunew o laidl
Prerequisite : None

Anvunasiudevezgusy dns1n1siin esrUssnauninenmiasiell  Snsinsiinues AsAY
FIWTW MIVUA MIAAKEN  N13AIRMEITNITAN 9 N13INTVEEYUTY N1sUveznauu gl
91%eundisuarnsdesiu ngrunsuazuleugvedsgienIsiInvesyuu

A study of source, generation rate, physical and chemical component of municipal solid
waste. Collection, transportation, separation, recycle and reuse of solid waste. Regulation and

policy relating to municipal solid waste.



447752

447753

447754

N13IANTTVILAAVNTTULAT VAT T UNTIE 3(3-0-6)
(Industrial Solid Waste and Hazardous Waste Management)
Itedunew ¢ lyd
Prerequisite : None
ﬁﬂ‘mmiﬁ’lLL‘uﬂﬂizLﬂwuadsuazqmwﬂiiuuawmLﬁ&lﬁfumi’laﬁLﬁmmﬂmsmumiwam RIINITNA
YDIVYLANUNTLUIUNITNES msméiauﬁwaLLazﬂ1iﬁﬁmasqmammammwaaLﬁaé’umwa JLUUNITATA
YLYRAMNTIUMALVBUFETURTIE NMIUIUAvRLANTUNTIEAETINITANT WU 1Al FInN viedadl
NOVHNENITNINVLLNAMINTINKALNISANINVDUALTUNT Y MSAAMULALATINADUTLUUNNIN VLY
QWﬁW%ﬂiiNLLaS‘UE}QLaﬂﬁumﬁﬁl
A study of sources and classification of industrial solid waste and hazardous waste. Generation
rate according to the production process. Transportation and regulation of industrial solid waste and
hazardous waste management. Design of industrial solid waste (general and hazardous)
management. Design of industrial solid waste and hazardous waste management. Physical, chemical
and biological treatment technology for hazardous waste. System for industrial estate. Monitoring of

industrial solid waste and hazardous waste disposal.

annzuarMIiAdeuineTe A TS unTe 3(3-0-6)
(Fate and Transport of Hazardous Ch emicals)
Ideduneu ¢ laidl
Prerequisite : None
miLLWi'ﬂ‘ismaLLazm‘i‘Uizmmm‘imgHugﬂsuaaaﬂié”umwiu%dLL’mé'aiJ auiAnIInIenINLazLAdl
yosasUuloudifuasduniduazansediunid Tndnsvesernia fu i uasuffuiussvansuumdou
wuusaesmageuuarnIse ssdUsznouvesiuluniaiedeudioansuuidou vsnavesesduszney
veuildiu  maedoudelnensuns  dudssavanisunduarnisnsrane  SuUsEANENISLUIEN
nalnuazuuuSastvesmsrdeuiisasuativiufusasiildiy  n1sdwansznusiedindenveans
Yudou nsdifinvifenfuaniinay wansenuresanmziFounszan Ufuiussewinsdunasildny
Distribution and estimation of the transformations of hazardous substances in environment.
Physical and chemical properties of organic and inorganic contaminants, air-soil-water-cycle and
contaminant interactions. Adsorption/desorption  models. Soil components in contaminant
transport. Influence of groundwater composition. Diffusion transport. Diffusion and dispersion
coefficients. Partition coefficients. Mechanisms and modeling of contaminant transport in soil and
groundwater. Environmental fate of contaminants. Case study concerning landfills. Greenhouse

effects. Soil and groundwater interactions.

wialulagnmswnndvezuazninveudusunsie 3(3-0-6)
(Incineration Technology of Solid Waste and Hazardous Waste)
Ideduneu ¢ laidl
Prerequisite : None

nguinswnlnduaznisiianudeuldlduselovd  dnvarandfvessuavverdunsiedmiunis
LN’]VL‘MQZ L%@LW@QL?{%M Wﬁﬂﬂ'ﬁ‘ﬂ@ﬂﬂ'ﬁmﬂﬂﬁ ﬂ’ﬁLﬁ‘U%lﬂ‘U’l ﬂ’]iLﬁ‘Ui’JUi’JN NMSaA8Y YeuddunsIY
ssuumaunivll waliauazgunsaiilldlunssuaunawilug sdafasinnnisuaguidemdaasndy
anvazuaraniRveLILazIsNIINEN

Incineration theory and utilization of heat recovery. The characteristics of solid waste and
hazardous waste for incineration. Supplementary fuels. Incineration principles. Handling,
storage, collection, transportation hazardous waste. Incineration system. Techniques and
instrument for incineration process. Recovery of resources, conversion products and energy.

Ash characteristics and properties, and disposal.



447755

447756

447757

447758

walulagnisvirdendn 3(3-0-6)
(Composting Technology)

wdedunen o ldf

Prerequisite : None

n1sfnwinssuiunsgesaatvarsdunsduuulduaslidldennia  niseenuuussuunisindendin

uppuNITYuYeInsvln Jadeninadensyuiunismln ssuunisaiuauuaity Ussianndu i
W e msiiiuAvesdeningieisniseeg
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A study of aerobic and anaerobic degradation of organic compounds, designing of
composting system. Composting processing. Composting factors. Pollution control system;

odour, gas, dust, leachate. Methodology of value adding to composting.

walulaginisilanau 3(3-0-6)
(Landfill Technology )
Itedunew - lyd
Prerequisite : None

nsAnwnsAadenanuiiilinay n1sesnuuuvquilinauuazesdUsznousneg Asudu a aniud
Hanau miheufiR 1y nstinasaey msssuiefnedisy nammeaeunsUudeuresiiuiivinn
Indifes nsafiunstlanavrey nsdanisvezamquilanay nmsdesiulil nmsdesiudy nstigednw
anufiilinau

A study on site selection. Designing of landfill and its components; leach ate treatment unit,
methane ventilation system, monitoring of water contamination in the adjacent area. Landfill
operation. Landfill processing. Fire protection system. Dust protection system. Landfill site

maintenance.

wialulagnsinduan gl 3(3-0-6)
(Recycling Technology)
dsduneu ¢ laidl
Prerequisite : None

Fnwasmmamenn el wagdhnmusweadeiianinsainduinldlm nssuunsiesdondusnldivl
wialulagviqlumsinduanldlvl mswgenansmanduanldlvl  ngrinewasdedsdureanssuungl
nauL gl

Physical , chemical and biological. characteristics of recycling waste and recycling
process New technology for recycling. Recycling economics. Law and regulation for recycling

process.

wialulagnistvesdenduuldusslevinasnmswaniieuveaude 3(3-0-6)
(Waste Utilization and Waste Exchange Technology)
Idsduneuy o dl
Prerequisite : None

Uszinn dnwale  wavuvaswesdefiannsathnduinlduselend nszuaunmsmenenin niuay
FanwlunmsiwesdenduanldUselowd  walulagvesnisiwesdendvanlduselovd  wannas
wandsurends unumwesnisihweadendunldusslew waznisuaniUdeuveadelunisdanis
Aandon nsdAnY

Types, characteristics and sources of wastes for waste utilization. Physical, chemical and
biological process of waste utilization. Process technology for waste utilization. Waste
exchange principle. Role of waste utilization and waste exchange in environmental

management. Case study



447770

447771

aar7r2

4aa7773

sPUUNTTANIAewIndey 3(3-0-6)
(Environmental Management System)
Itedunew ¢ lyd
Prerequisite : None
quiwvﬂ’lﬁmmiémnmé'au aUstleviives 15014001 dorvunves 15014001 Awwindesnds
PAEVNTTULAYADILAM MITrylazmTUsziiudnunglymasnndonuagindunsihaudungy
The Environmental management system series. Benefits of ISO 14001. The requirements of ISO
14001. The Environment-industrial terms and shifters. Identification and evaluation of aspects.
Group exercise.

Fesdnamemeinunsinnsuasmaluladfmindon 3(3-0-6)
(Selected Topics in Environmental Technology and Management)
dedunew o laidl
Prerequisite : None

unth wazmsUszend maluladlvl qlunisfinwiagidesumsdnnisdauanden

Introduction and application of new techniques in the study and research on environmental
management.

mﬁ%’mmiﬁuﬁ&jmf’l 3(3-0-6)
(Watershed Area Management)
dedunew o laidl
Prerequisite : None

nsfnwanmitluremineInsgutseg wuth wisng Dl wazdeivn nsfaiuiiguiuuy
G]I’N"”] ﬁdqwasia?mnma”au ﬂ’]iLUa‘IEJULLUﬁWJ@QﬂmﬂWWéﬂLL’JGWéIE’JlI IWEJLQW’]%Q@UIHW‘&’] AT NIIONNDYVBN
nnensilsl mssraesamamih ngranesney Aieatumsldnineinslugini

A study of watershed and its resource including water, forestry, minerals and wildlife.
Watershed development and the relationship with the environment. Environmental quality
change specially water quality and regression of forest resource. Modeling of the watershed
areas and its components. Regulation relating to watershed.

MsUssfiunansenukarAUAB TN sALIndol 3(3-0-6)
(Environmental Impact and Risk Assessment)
Jdsduneu - Taidl
Prerequisite : None

WUAR Lﬂ’mmaLLasqmﬂizmﬁ‘Uaﬁmiﬁﬂm mMsUssdiunansznuasanudsdandon 3msdnw
warmsdusenuRansEnudwndey mnnsikaslsaduanudes meuinedne) Avine
LALOAEINNTTU mi‘dsxLﬁumwmﬁmasmLﬂussuuﬁgﬂmamaLLaxmaé’amgqumwmaquﬁ lng
NATUIRNNTVDITEUURNARBRNANTENU  UIATNITNNSAARINATIFABUNANTENY mﬁlmwﬁé'umw
NnsansEuLarAmEes  etluginasmstestunaznisudlusufensidmsmvesguuly
ﬂ’]iﬁﬂw’maﬂiﬂwULLﬂzﬂ’J’mL?lIENaIQLL’JﬂéI@N

Concept, aims and objectives of Environmental Impact Assessment (EIA) and Environmental
Risk Assessment (ERA). Methodology of study and report writing for EIA.  Analysis and
evaluation of risk including ecology, toxicology, and industry. Direct and indirect ERA of human
health impact directly and indirectly, considering ecosystem and impacting for leading to

prevention measures and amendment. Public participation in study of EIA and ERA.



aar7ra

4arrrs

447776

aarrri

guIAvagelilnaIng) 3(3-0-6)
(Ecological Sanitation)
dedunew el
Prerequisite : None
U FVOUTY wagnsIan NN duvdnAededuingniva uviatua sz TSN
Aunssamed mainifanfensssygedndusldustend mahasemnshaifndy wasnsdifinw
Health, sanitation and water resource management. Microorganisms concerned in sanitation.
Source and type of water discharge from human activities. Utilization of water discharge from

human activities. Recovery of nutrient in the water discharge Case study.

NM3UsEUNITINVOIDUEY 3(3-0-6)
(Life Cycle Assessment of Waste)
dsduneu  : o ldl
Prerequisite : None

e 38m3 dupeu mavszdivins®in IO 14040 WAZRUNTUYDINITUTHIUIATHIN UNUIMVDS
nMsUsedinnnstiniunsdanisianndey nsdfnw

Definition, methodology. stage of life cycle assessment. SO 14040 and life cycle
assessment series. Role of life cycle assessment to environmental management. Case study

ulgune ngyvIne uaznAsHIuALUNTIANAandon 3(3-0-6)
(Environmental Policy, Law and Standard)
wdsdunew o el
Prerequisite : None

fenmuazanmilymawandon ulsuie nsdansdwndon matestumsnuauiazuiludes
Hymaunedeudensliinpsmamaingrinedanndonvesssma  @eUssnA  uazseRUTEIing
Usgne  Tneuslymdanadeusuinnnmsimuiasegia gasvinssy uazimalulad n1sdanis
dawnndeuiioanuafiy uaveydnuAunsomIneNIsTINIA Luudaes uarisnmsldansludanedey
MUNYNEY

Definition and environmental problems. Environmental management, prevention,
controlling and remediation for environmental problems under the national and international
environmental laws with emphasis on environmental problems from economics, industry and
technology development. Environmental management to reduce pollutions and protect

natural resources. Models and methodologies of environmental right according to laws.

msUesiuanyaiuideysuns 3(3-0-6)
(Integrated Pollution Prevention)
ndedunew o el
Prerequisite : None

#15UaTYNUNAWNT NENNITATUANAMIZIATIUTIYTIUINIT J1unsUdesvedds dodninuay
aerUsenau ngIzilisunsUassretdy nszuIun1snisiduarn1sdnnis aranAateseanmstuiou
mauﬁamaﬁﬂmau ﬂ'ﬁ"di%L?:I‘LI‘WNLaaﬂiuﬂ’ﬁ{fﬂﬂ’ﬁﬂ’ﬂmLgﬁlﬂmfﬁlﬁﬁ ﬂ’]i‘di%LﬁuLLMﬁdUULﬁ@ULﬁBQﬁu
wazmadeniBnsiididuiieanuiinaeaddlivdotesiian

Toxic substances from different sources. Principle of integrated pollution control. Bases of
waste discharge. Limits and contents. Waste disposal regulations. Process, implementation and
management. Contamination involvement of waste from landfill.  Optional evaluation for
managing their risks. Initial assessment of contaminated sites. Optional implementation in

sustainable method for waste minimization.



447778

aarrr9
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nsanveadsuazinaluladazenn 3(3-0-6)
(Waste Minimization and Clean Technology )
Itedunew ¢ lyd
Prerequisite : None
AMuEIRYTRINITanvedslazmaluladazeinransinnsends nsanvesdsainuvasniile
msthanludeulunszuiunswdn mavdesiic weluladazenauuusing q ldlugaanvingsu
Importance of waste minimization and clean technology on waste management: reduce,
reduction of waste From sources. Recycing of waste in industrial processes, and discharge of

wastes. Clean technology for industry.

\AswgAmans n13fn wazdann Aumealuladdanaden 3(3-0-6)
(Economics, Trade, Society and Environmental Technology)
Itedunew ¢ l4d
Prerequisite : None

ﬁﬂ‘l&ﬂNaﬂi%%u%aﬂﬂ’]ﬂﬂgEJ‘L!LL‘lJaQﬁﬂWWWNLﬂi‘lﬂgﬁfﬂua%ﬁﬂﬂu ﬁﬁwaﬁa?ﬁumé’au HAIMINTINN
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UssmAlas senIngusema

Study on the impact of socio-economic change effecting on the environment.
Environmental measures influencing in socio-economic change and investigation of its adverse
environmental impacts. Alternative models of socio-economic development including

environmental effect on national and international commerce .

wieluladgaamnssudinmasndes 3(3-0-6)
(Environmental Bio-industrial Techn ology)
Idsduneu ¢ laidl
Prerequisite : None
AuviTdlunsinems Msgegameaailnnsinusiadenseuiumsmeainn. msuSudgeiugity
TworfanszuiunmsmeimAmiiugnssy  uagsansenuidsiodannden  uvuvesmsidaivitvuazans
muaslsafislagiBmamsdinm  mseAvnesumeluladgravnsmfindannden  msUszgndld
nssumIeanmlumsudtanaanndon mslfuveiiGausesunsanmuduiiviemeade
Microbes in agriculture. Biodegradation of agricultural chemicals. Genetically engineered
crops and their environmental impact. Role of biopesticides and biocontrol of plant pathogens.
Environmental bio-industrial  technology  discusses. Applications of bioprocess to

environmental problems. Using of bacteria and fungi to detoxify wastes.



447781

447782

miﬁwdamwma%amw%uqa 3(3-0-6)
(Advanced Bioremediation)
Idsduneuy o dl
Prerequisite : None

ndnnisvesmalulaBiiuyanimmatanin - mIseniuukarUszgndldmsiuganimmsdaninse
Aunazthlifuiivudou ﬂizmumilﬁaﬂLLazaaﬂLL‘UUS%‘UUﬁmﬁ"un’]iﬂ%quwaaamuﬁ&u’q AU WagnIn
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Principle of bioremediation technology. Design and apply of bioremedation to contaminated
groundwater and soil. Process selection and design of bioremediation systems for renovation of
contaminated hazardous and industrial waste sites, soils, sludges. Site analysis emphasizing
contamination and environmental characteristics. Engineering factors to promote successful
bioremediation.

WISYgAIER ShasUlUIEATUNEIY 3(3-0-6)
(Economics, Energy and Policy)
Idsduneu : o dl
Prerequisite : None

wigmdsnuitldannsadinduanlding wasundmdsnuiiannsainduanldlnily welulads
WA UNUIMVBINAINUABLATYFAD  VIAUARNIAIUQUAIALATQUNTUVBINGIY  UAENSAYUA
Wevedunds wenanil SutudesnudiudsenineSnanslinden msdvlaves
\ATwgha uazAandon

Non-renewable and renewable energy sources, energy technology, the role of energy in the
economy, key aspects of energy supply and demand, and energy policy. Topics include the

interrelationships among energy use, economic growth and the environment.



