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Integration of principles and theories to be applied to systematically solve complex

problems in the environment. To distinguish, synthesize and analyze information from

world current online information. In order to properly present the facts to the public in

accordance with environmentalist ethics.
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28. 202 HAINYN 3 (2-3-4)
ES 202 Ecology
FudeAunBu : WEANYY . 112

v W

Tnssafrauaznthiivesszuuiinasssund Wuvidnifefuiuiiey pinsvesaasuay
NHIIY 3';1J171’5@1/1'N16ziam’1mazmsflammiﬁLﬁmmwguﬁauluizﬁ'wmS] VBIYIN N7
Wasuwasaugalussuuiing 3vsnavesdunndoudenisnainuesdiny nmeUiuivesdsdidin
sonsiasuilasuesdunndon nanaudimuinisvesdsdidin uazifielidenndesiunguii
Anwiananmanuiduaisusssuni nefinsfnvgemuenaniu
Prerequisite : Have taken SC 112

The structure and functions of the natural ecosystem, with particular emphasis on
the habitat, matter and energy cycle, food chain and food web that circulate in various
levels of life. The alterations of the balance of the ecosystem, environmental influences
upon the stability of the community, adaptations of living organisms to the changes of the

environment, throughout the evolution of life. Field trip excursion is necessary for

additional experience.

8. 203 s2108U75398UarNSIUYUIIUNUN A UINYIFENSAINA DY 2 (2-0-4)
ES 203 Research Methodology and Academic Writing for Environmental Science
n13Usegnaldseiiouitniaingrmansuaznisinyisenugduinisiiensive

a

NUAIUINYIAIEASAILINAN LAgLUUTUAIUVDINITNUNIUITIUNTTY NITAIAUURFIU

o9

[y

MRUsEadd F5n15 NM1539150INa JUKUUYBINTTENRUATNITONDY kALATIEIUTIUVRILNTTY
Application of scientific methodology and academic writing for environmental
science researches, focusing on the creation of literature review, hypothesis, objective,

method, discussion, citation and reference and the ethics of researcher.

78. 211 SrULANIAdRILAE IR UENIn 3 (2-3-4)
ES 211 Freshwater Ecology and Environmental System

JyrTeRuneu : @aulsivn 1a. 202

¥ v
v o

STUUAILINADY TATIAS1Y SNUAULNINTNAINGIYaILNaIUnds Nudaazuntva
ANWAULANURNIINIAIN LAT AZTININ FINVINANTENUAILINADY LAZUANYINNNITHAUING

soszruulineing1undn laglinsAnwigauuenaniui
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Prerequisite : Have earned credits of ES 202

Environmental system, structure, freshwater ecosystem in both standing water and
running water. Physical, chemical, and biological properties. The environmental impact
and pollution to freshwater ecosystem. Field trip excursion is necessary for additional

experience.

18.212 Awndounasiiaing nua 1nses uasmeiliza 3 (2-3-4)
ES 212 Ecology and Environment of Marine Estuarine and Coastal Zone
FvUsAuneu : aeuldiv 1a. 202

szuulnAvessEULUNea 1inses wasvieilinzia Tnewdundnaiuduiusves
amwumé’auﬁﬁﬁamﬂﬂuaq N15USURT Lazn19NIZeF90sdnILaz iy A1nzuaivuas
nansznuitinedsidinluszuuineg maemaumslivselovdiannmineinsuaraaandon deogly
neugu lwndou TasAnwiananmaidlulsamalng muundsszuuinaineingia dintes
wazveilanzia Taefimsfnuigauuenaniud
Prerequisite : Have earned credits of ES 202

Marine, estuarine and coastal zone ecology and environments including mangrove
forests, seagrass beds, coral reefs, beach and mud flats are clarified. The influence of
coastal environments on adaptation and distribution of flora and fauna is also included.
In addition, human impact and utilization of resources and environment as well as
pollution of the coastal areas both in tropical and temperate regions are discussed. In
some cases, example in Thailand is evaluated. Field trip excursion is necessary for

additional experience.

8. 213 InenmansaInaaLYe IRy 3 (2-3-4)
ES 213 Soil Environmental Science

FudsPunau : @aulaiun m. 122

'
a

AnianTAvsTlAnduaziaTiuesiu eadUszneuiiidviiennugauaysalvesiuntiives
aaiTinluiu Tpdnsvesasduvdduazemsvesity Tasfinsfnugnuuenaniui
Prerequisite : Have earned credits of SC 122

The physical and chemical properties of soil, factors influencing the soil fertility,
the soil organisms functions, organic matter, and nutrient cycles. Field trip excursion is

necessary for additional experience.
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79. 214 Aunndeunazdnmine1ilsd 3 (2-3-4)
ES 214 Forest Ecology and Environment
FUsAuneu : @eauldivn aa. 202

nguduazndnnisiugrumissuinaine il s Tassa$s unumwii nae
NSVYUILUVBITINIMTUAEATUBY AVIUVAINTAIENITINNKAEdRIUassEULTinaUald
gaslan unumesininenmanidwandeuiidnonisdanissevuinalliondnduduas
UINsnetineing1annnsidnannsisud Uanuindaniner n1sugnin ssuuiunens wagiu
mansyuvudmsuNsianisaanden Taefimsdnwigauuenaniud
Prerequisite : Have earned credits of ES 202

A fundamental theories and principles of forest ecology including structure,
function, dynamics, carbon and nutrient cycling, biodiversity, and wildlife of the world
forest ecosystems. Roles of environmental scientists in manipulating forest ecosystem to
produce goods and ecological services using principles of silvicultural practices, forest
plantation, agroforestry, and community forest for environmental management. Field trip

excursion is necessary for additional experience.

28, 301 MsUseyndldaialunuuingmansdanndon 3 (2-3-4)
ES 301 Application and implementation of statistics for environmental science
nsUszgndldadntugiulusuiuingimansdauindon Headidnssnun nns
AATIATWUTBULTBY N19IATIZRAINFUNUS TIuTIN15LE0NUTINIMUANUIBAIDENN N3
TNLHUNITNARDS
Application of statistics for environmental science related topics; including

descriptive statistics, comparison, relationship, sampling technique and design of the

experiment.

78. 321 M3dan1saannadenuar e idios 3 (3-0-6)
ES 321 Environmental Management and Urban Ecology
FUsAUneu : @ouldivn 8. 202

fnringdles msksdugiureanyud lassadauazesdusznouteniies unumuas
Usziavveaidied animuandennisnionin afidie mslduselovifiau anwasugia dsau
TussIn Mivmulowazivaluladdniudies Iamzilymuaznansznuaaszuuinmilo

LAEAIINARIIDY WUININMTUITMTUAZAANTAIWIAGLLERY Tnglin1sAnwigauuenanIui
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Prerequisite : Have earned credits of ES 202

Urban ecology, human settlements, structure and composition of the city, role and
type of city, physical environment, landscape ecology, land use, economic, social and
cultural, urban development and technology for the urban, analysis of problems and
impacts on urban ecosystems and urban environment, urban environmental management.

Field trip excursion is necessary for additional experience.

78. 331 wadiansUssdiunansenuauandey 3 (3-0-6)
ES 331 Environmental Impact Assessment Methodology

wdnns sedsunada FBnsussdunansenuasuindonanlasenisimmneieg s
MAATIZA MIman1sal nsUszdiy nMssuilanudaiuainguyy nsussueudululd
NLATHTATANSAIINADN UAZNIIITENTIBNUHANTENUAILING DN wSouman1sdarinunly
mMsaupkuzasnIINsUeaiuasuilunagisnisannansenudsanden n13dnnsaudauds
LAZLRLNSRAMUATINEe VAW INd DL Tio1ai ARt ue g nzan deus L unTs

Environmental Impact Assessment (EIA) techniques procedures and methodologies
for various development projects including scoping, prediction, assessment, public rearing,
economic evaluation, and EIA report preparations plus mitication measure, conflict

management, appropriate monitoring plans.

9. 332 ﬂguma%mmé’am 3 (3-0-6)
ES 332 Environmental Law
FvUsduneu : aaulaiv 1a. 202

vanInATININ MBI TVint LAz AuATasEaden Munngmnesiisg MAeTes
AUN1SATUANATIZUATIHAIUAIIY dmsuth 01me wazfiuAu 1IMIN15IUNIIAIVAN ARABAIY
Anwngranedusiiedes
Prerequisite : Have earned credits of ES 202

Principles of environmental law about pollution control in case of water air and

land includes its importance.
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2. 341 weluladpfiansaumaiionisianisduaden 3 (2-3-6)
ES 341 Geo-information Technology for Environmental Management

nuiiugiudumaluladgdansaume saustssuvasaunaniaans ssuutmun
fundsuuiilan Slamiguds uasunuiifueiesflolinngiiiomsussgndldduinemans
uazimeluladdanndenuaznisiansmineinssssund tnefimsdnwigauuenaniud

A fundamental theoretical of geo-information technology, including geographic
information systems (GIS), global positioning systems (GPS), remote sensing and maps as
an analysis tools for science and environmental technology and natural resources

management applications. Field trip excursion is necessary for additional experience.

28, 351 M waziude 3 (2-3-4)
ES 351 Water and Wastewater Analysis
FdsRuneu : @auldivn Ay, 226
'vié’ﬂmiu,azLmﬁﬂmimafﬁmiwﬁammwmmﬁwLLaz{fﬂLﬁwwﬁawﬁﬁ’ﬁmiﬁy’wwﬁm
a1 iadl wazdanm Afduesgiulunimmselesed sufinssiuezuUanaiigndes
TnedinsAnugauuenaaud
Prerequisite : Have earned credits of CM 226
Principles and standardized biological chemical physical techniques of water and
waste water treatment in laboratory understanding and proper interpretation of the

analysis. Field trip excursion is necessary for additional experience.

2. 361 waluladmsdnnisvezyaresuarisjna 3 (2-3-4)
ES 361 Technology of Solid Waste and Night Soil Management

wiasnie a9Alsznou 5ﬂwmzauﬁ§%w%;ﬂawaaLLazéﬂﬂﬁqa N9LAUTIVTIN A3
yudaazvuine n1sdnuen walulagnsida waznsida nasnsumeluladnismunuiiioan
USinas msthaezyaresnduanldusylewd Taefinsfnugauuenaniud

Solid waste generation, composition, characteristics, collection, transfer and transport,
separation, treatment and disposal, source reduction and recycling. Field trip excursion is

necessary for additional experience.
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8. 362 wAluladn1sMIUANTRLELBUATIY LaTNINQAAINNTTY 3 (3-0-6)
ES 362 Technology of Hazardous Waste and Industrial Wastes Management

YHnYeLAIIUNTIY NINYAFINNTIN wiastuda nansEnuReAILINAoL NOUUIBLAY
Tovsfuiiientos msanvendogramnssy wieluladnsiidauazida msdanis mafius
FAkazAsUUEs nsruIun1sUTn N5 nsvildnsiuarn1syliudein nsilanavwaznis
ﬁuvjamuﬁ

Types of hazardous waste, industrial waste, source, environmental impacts,
relevant laws and regulations, industrial waste minimization, treatment and disposal
technologies, management, collection and transportation, treatment process, incineration,

stabilization and solidification, land fill and site remediation.

8. 371 UaNwN1901NA 3 (2-3-4)
ES 371 Air Pollution
FvUsduneu : aauleivn m. 122

Anvimguuatiwnisernialuldaaiivasidnd srudaunasniilawasanyusyes
nansznuiifiveuywiuardsuindon nasnrungaisuazansgLiieites Tnsnsdnundi
msusseneluvios msufoints TnefinnsAnuigeuuenaniui
Prerequisite : Have earned credits of SC 122

Study the theory of air pollution in chemistry and physics. Include sources and
characteristics of impacts on humans and the environment. The relevant laws and
standards. The study included lecture, practice. Field trip excursion is necessary for

additional experience.

8. 381 msmmi’mamwLLméJau’LuﬁmuUizﬂaumi 3 (2-3-4)
ES 381 Workplace Environmental Measurement

gunseluanulsznaun1s (Fall NenIn 311 N1serEns) ngrinekastatIRun

'
a

Ay3tee AvIngro1¥reudy n1snsiadauaiivlueinie (fuazess Wi fvuazlaszine

a1

AUNTY) ATIVTNANAINNTAUNE NMINTIVTAELS Lasadne AUToU MIAINTIENND L AN
lopounaslineliiinlessu nsumans msldgunsailesiudiuyana nelinsdnwigeiuuen
anudl

Hazards in workplace ( chemical, physical, biological, ergonomics), laws and

regulations, occupational toxicology, airborne hazard measurements (dust, fume, gas and
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vapor, microorganism), dermal hazard measurements, measurements of noise, light, heat
stress, ionizing radiations, non- ionizing radiations, ergonomics, personal protective

equipment. Field trip excursion is necessary for additional experience.

8. 391 MIRNNIAEUY 1 (aitfonndn 180 dala)

ES 391 Field Training

AwdeRunie : aeulmividsduluauilitdosndt 30 miiefn
MsUFURMUMIEAIUNITTan I mineInTssTundnasd wandou w3 analulad

Aauanden niemansiisades liindn 180 Falus lumisnuianiesy Ssiamie waz

AAenvy MsUsziiusaazinnsamansussiiuanmisnuiiuiifnu msdaiseny ms

iawenauURnu Tananigsyeu S vise U

Prerequisite : Have earned credits of ES courses at least 30 credits.

Field training at least 180 hours which could be within one period or two periods

after the second semester of the third school year, (S/U only).

8. 421 N15PUINYSITUYIA LAZUIANYINIIAIUETTY 3 (3-0-6)
ES 421 Nature and Cultural Heritage Conservation

AudAIeINIToYINY Usslanuessssundfinisuiniseuing anmiagtuveanis
ousnusssumALazusanmeIansssy ulsuisuasunuiiieIfumseusnYsI T ALALITANNIS
Tausssy Jymwazguassaluniseusny aasnaudsnisunlelyniegrelivsed@niaim n1s
Uszilunansgnudiadoun1adulusiand wagnansenudsuandeunisiadenin lned
miﬁﬂmgmuuaﬂamuﬁ

The natural and cultural heritage conservation includes its importance,
classification, current conditions policy, problems, and effective solutions to the problems,
Cultural and Visual Impact Assesment. Field trip excursion is necessary for additional

experience.

8. 431 NMIUTLHUANULALIMNEWINTOY 3 (3-0-6)
ES 431 Environmental Risk Assessment
unt msfnuedeym Msseydsdunsne nsUsediunisilua nsedeunvesansiadl

TudawIndau N15UsEAUN1SEASU N15USENUUSUNUNLASULAENISABUANDY N15UTSUIUAN
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ANuAss dnwazvasnudes luarsvsmanidmiunsseliuaudsmisdanndon n1s
Ussilumudevasszuuiig

Introduction, problem formulation, hazard identification, release assessment,
chemical fate and transport in the environment, exposure assessment, dose-response
assessment, risk estimation, risk characterization, economic models for environmental risk

estimation, ecological risk assessment.

9. 432 LATwgrmansaanndon 3 (3-0-6)
ES 432 Environmental Economics

ANdFNTUSTEnInsAsndenfulasygia unuImvesasegatanslun1sdanis
dauandey mwmﬁaulmmL.LazmmmaqmwmﬁauimwwﬁﬂLLmﬁam ANUANLNAIVOINATA
\a3esilomaasugenan$ldlunsudlatigmiasuindon nmsussdudunu-naldvedlasanis
dusunsindulaniedauando miﬂizLﬁuﬁ,ﬂamw%’wmﬂiﬁiimﬁuaz?@mmé’am N1SALAE
danday

Relationship between environment and economy, the role of economics in
environmental management, environmental damage and its causes, market failure,
economic tools for solving environmental problems, cost- benefit analysis for

environmental decision-making, economic valuation, trade and environment.

2. 471 uafiwnadsuazanuduasiiion 3 (2-3-4)
ES 471 Noise Pollution and Vibration
Fvtsduneu : aauldivn m. 135

Anwmgeiunadss SIufudauazavnvetaiun1udss NanTENuTaaiunig
Feafidreuyud samtingrang inespuluniseuauiifetos laenmsdnuilisnisussenely
#99 N15UA RN Tnefimsfnungauuenaniud
Prerequisite : Have earned credits of SC 135

Study the theory of sound. Include types and causes of noise pollution. The effect
of noise pollution on humans. The relevant laws and standards. The relevant laws and
standards. The study included lecture, practice. Field trip excursion is necessary for

additional experience.
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8. 491 lAsaufivay 1(0-3-0)
ES 491 Special Project
FuUsAuneu : aeuldivn 8. 391
UitRnAdeluseiutygmaunadeniiaulanisldnisuugimesenasdivinwm wag/
Wiee191587U NN (E1f) FeeneandullymlunioisUsyma Tnsavdosindunissus
Sududous n1s9uundeynn NITAYLUULEUBLATINT NSANTUIIUY NITIATIZE N1TINNY
189U HAZNITUBAUDNANITIVY
Prerequisite : Have earned credits of ES 391
Carrying out a research relative to environmental problems under the supervision
of research advisor and co-advisor(s) (if applicable), either internal or international issue,
starting from identifying the problem, composting the proposal, handling the research,

analyzing the data, writing the report and presenting the research.

AY1UIAULABNUANEIV

AL 226 LATLATIZATIUIN 3 (2-3-4)
CM 226 Quantitative Analytical Chemistry
TIAUNDY : LABFnY m. 122

umhmaeiiinsed mssuunisiesikastuneunsinseiielsina msusady
Toyarmeiimeaia myllnneideomaiadaiaeTusd ndnmsieszilasnsdsiminuagznng
U395 Nslimsansaua nslmmsaaieufisernisanagnou nsminsameuiizeints
Anansusznaudedou nmslminsameujisesnend wazlnvutlowns
Prerequisite : Have taken SC 122

Introduction of analytical chemistry, classification of analytical methods, steps of
quantitative analysis, statistics treatment of analytical data, colorimetry, gravimetric

analysis, acid-base titration, precipitation titration, complexometric titration, redox titration

and potentiometry.
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Fyianliuanvn

UUINIYINTITIANITNINYINTSTTUVINHALAILINA DY

9. 236 UszwIns ninens uazduwindey 3 (3-0-6)
ES 236 Population Ressources and Environnent

ANUNUBUTEVINT LLaW\Iaﬂi%V]UﬁﬁGi@%%JWﬂﬂﬂiLLaggﬂLL’J@%@&I 5“Lﬁ€]ﬂﬂ’]’§]7ﬂﬁ‘\]ﬂiiu
wsenshiuseloniludnunesne vasmysd

Definition population, environmental and natural resources impact, land use human

resettlement including those impacts from various kinds of resources utilized by human.

28. 237 AandeuuaznsianAgadu 3 (3-0-6)
ES 237 Environment and Sustainable Development
AUFTUS ST INALAdeNfUN TN UniSeuanedn Jyuavnansznuainnis
aunAlreganmEwIndon nMsnaRUMsuAIndeuiioannisiaudssninsnsiamn
fumseysnvdanndey TnefinsAnwigeuuenaniui
Relationships between development and the environment, lessons from the past.
problems and impact on environmental quality from development environmental planning

to reduce conflicts between development and environmental conservation. Field trip

excursion is necessary for additional experience.

78. 238 sufeuiBuazimadalunsivindiarnaunudandon 3 (3-0-6)
ES 238 Method and Techniques of Environmental Quality Protection and Planning
mmi‘ﬁug’luﬁﬁﬂLﬂiﬂ,umﬁmﬁ’uuaﬁ‘wmq@f’mmmwi ey ma mades vuzyanoy
mnvesmdslifiiusunse #Tyumaumiammu@mmwéaLL’mﬁam WWIALY AaenIuIBNIsmALln
fineg Aedes
Basic knowledge essential to control air pollution, water pollution, noise pollution,
domestic waste, dangerous solid waste, environmental quality planning steps including

concerned techniques and methods.
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28. 246 NMIUUAANLVENEURLTILAENTNE 18N 198INA 3 (3-0-6)
dwunslinTeinsdanndon
ES 246 Map and Aerial Photograph Interpretation for Environmental Analysis
MENNITNIFLUHUTILaZAMEEM90INA NTe Az RmLLHUTQTUTEINA digiu
Tanuazidulasausuil Msulannamsneamaieyaeina Taedinsinwigeuuenaniud
The principles of map and aerial photograph, topographic map interpretation, map
projection, including aerial photo interpretation for environmental study. Field trip

excursion is necessary for additional experience.

8. 316 aynsmaniveils 3 (3-0-6)
ES 316 Coastal Oceanography

aunsmansidaussonsluiuiionsils nssviuniameiiand el wagaine luvion
il safivluvdnaeil mafisduresseduimes Usngnsaiamineasnds

Descriptive coastal oceanography, physical, chemical and biological processes in

the coastal areas pollution of the coastal areas, sea level rising, harmful algal blooms.

8. 317 umansluden 3 (3-0-6)
ES 317 Urban Forestry
msdamsulifuasfivwssaluuniloniieduaiugaandundenvouiies vuudsdnu
wndnuaivesilueadioliifnanudlafernuduiudseninsnuuazduliluios unumues
dulffungiufidideniiideduindon inswsha uasdinumoados Inedinsfnugauuenaniui
Management of trees and other vegetation in metropolitan areas to enhance the urban
environment. The course examines the uniqueness of the urban forest and to promote
an understanding of the inter-relationships between urban trees and people, the role of
trees and green spaces in urban environments, socio- economic and environmental

benefits. Field trip excursion is necessary for additional experience.

8. 318 dnrinerdnivinasnseusng 3 (3-0-6)
ES 318 Wildlife Ecology and Conservation
nanNIsNatnAIneIvesUsErInsdnivn duied Anuduiusvesdniuniudsuindeu

wannseusnEdniUn lnelinsAnwiguuuenaniui
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Ecological principles governing wild animal populations, habitats, and the
relationship of these principles to the environment, including wildlife conservation

principles. Field trip excursion is necessary for additional experience.

29. 319 AwIndeuLasndaiy 3 (3-0-6)
ES 319 Environment and Energy

NINYININFU MR waznstduselevdannndsnuy nmseysndndenu Joym
dawnndonanmslingdsann vafiwnnaeinia safiwvniadss Ingandsen waziasugha ulsune
melulszimakazseUssma Taefimsnwigauuenaniui

Energy resources, development and utilization of energy, energy conservation,
environmental problems from energy utilization, air pollution, noise pollution, energy crisis
and economic, politic in local and other countries. Field trip excursion is necessary for

additional experience.

8. 326 Msvieafiendeiie 3 (3-0-6)
ES 326 Eco-Tourism
ndnnsuarisnisdnnisundsieilorludnumrvesnisveiisndeouing filusuuuy
yosnreniiednsdalausssu nmsvienfierlunradsssund waznsieniisndununs laed
miﬁﬂmgmuuaﬂamuﬁ
Principle and methods in eco-tourism and management. The course will provide
insight to a variety of eco-tourisms including agro-tourism, natural tourism and cultural

tourism. Field trip excursion is necessary for additional experience.

8. 327 Qv inusssuLasiilos 3 (3-0-6)
ES 327 Cultural and Urban Landscape
ANNAUTUSTEnINN1saseassAva sy s luTmusTTuAe 9 Auanmuwindautazl
fneftaziourudnvmesameninuaznsliauresiuiludes nseiendnual aud uay
ANUAAY VB TAIIANNITRINTTILA QTYIMlEeY N15IaUNUIANSTimTuazUTANTNIY
TausssulvinsegiaraanAneaiuaNINLIARBNVNNETINYIALAL TAUSTTU AADAFUNINTNITUAY
npmnefiAtostuniseusnuuasiiundiomarndviaiiles Tasfnsfnwgauuenaniud
The relationship between human creativity in different cultures and the

environment and landscape ecology reflected through the physical and functional aspects
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of urban space, identity, value and importance of cultural heritage and urban landscape,
planning to maintain the landscape and cultural landscape is consistent with the natural
and cultural environment of society, laws and measures related to the conservation and
restoration and urban landscapes. Field trip excursion is necessary for additional

experience.

7a. 328 nsyvaunsiludiowasdunaouiiios 3 (3-0-6)
ES 328 Urbanization and Urban Environment

o < & S a = A a

ANBAZNIZUIUNITIUULDY JULUUNITANOUEIU UT8tanuasunuInvodisy Ugyin
nnsgvrumaifudios wagnmswaiundesludnuuzaieg lnglaniznsimuninane
ANNNLIARONNIINIBANNTVDILIDY MADAIULUIAA NANNIT LazIon15Upeu AIUAL waznly
Jymainainnisimuiiies nsdifnwussmalneuavd1auseine lasinsfinwigeauuen

a

AnUN

Urbanization process, settlement patterns, types and roles of urban, problems
from the urbanization process, characteristics of urban development especially the
development that affects the physical environment of urban, concepts, methodology and
measures in solving problems for urban character. Study on examples both urbanized
settlements in Thailand and abroad. Field trip excursion is necessary for additional

experience.

7a. 336 JymAsndenudnnniig 3 (3-0-6)
ES 336 World Wide Environmental Problems

anmznsiasuulaswesdanndenlan dnwas/uudliuvesnsiUdsuuas wazanmg
vesmsidsunlasruiuuamdlumsudlufioannanssnuanmsiUdeundasiiintu

The change of the world environmental, cause of the change and the way for

decreasing the impact.

8. 337 LATHFANARSNENU 3 (3-0-6)
ES 337 Energy economics
NINYINTNFIY A0IUNTURAZUIEUIEAIUNGNY TYTNSIU VANLATYAERNTT

NEITRITUNTIANITNTNEINTNEWIY NTAATIEVANUALAININATYFAIEATUBILATINITAY
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W& MUsziugarHansEUMIAIIndoNvadlaTansi UG uazdunLnsHanllih
evineUSunde

Energy resources, energy situation and policy, energy account, economic principles
applied in energy resource management, economic feasibility of energy project, economic

valuation of the environmental impacts of energy project, and levelized cost of energy.

28, 338 Mavszdiniginstindosi 3 (3-0-6)
ES 338 Fundamentals of Life Cycle Assessment

APUAIAYVRINITUTTNININITINRALNANNITUTLEUTNINTTINEAS U N5OUNTT
Uzt ingdin Ussloviwazmsthmsusedinigdnsdinluld nsunsnuesdanndon tumeu
msUseiliunansznunaeninginsiinvemaniam viaveaansenunedannden Useinnye s
mnudenlnsumsdanndon n3difnw wagnsUssdinindnsTinetsine

Concepts of life cycle assessment, phrases in life cycle assessment, life cycle
assessment framework, life cycle assessment application, environmental interventions,
steps in life cycle impact assessment, impact categories, damage categories, case study,

and simple life cycle assessment.

8. 346 wialuladiilanslansnensonedbu 3 (3-0-6)
ES 346 Technology for Sustainable Development
Y] @ 1 U A v a [ =
nanATazLLININTeINTHAILeg B ulaeldinaluladaieg laun weluladazein
wannstesiuuaiiv nsasvedelimlugud vsewdetsy Winanuaiivgdanindeu Tneyaiu
lunAgnaInssy
Principles and their application for sustainable development by cleaner

technology, pollution prevention, waste minimize, zero discharge. Focusing on industry

section for reduce pollution to the environment.

70, 307 Smwudadosudmiumslinnesininensiundon 3 (2-3-4)
ES 347 Introduction to Remote Sensing for Environmental Resources Analysis

n&nns vud wasmedaniesiulumeuds savidnenin dedrin indesile dumeu
nannsvesnsliindsteyaainnisdrsiaszeslng mslieseinaznmsUszgndldivausy

ninensdsngen ssuuinalild vea Wes Wudu lnedin1sfinwiganuuenaniui
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Principles, theories and techniques of remote sensing including potentials,
limitations, instrumentations and unique requirements, in order to acquire the data,
analyzing and applying a wide range of imagery types for environmental resources, forest,

marine and urban ecosystems. Field trip excursion is necessary for additional experience.

28, 416 MTANITNeINTUET 3 (3-0-6)
ES 416 Water Resources Management

msdamsunasindmiuiansaurie Wy arsnsyulna numsnssy gaamNTN AU
funsiamminensi Anvdgmuasguassalunisiam aaenauidnisdestuuazudle
Ugymegnadivse@nsnn

Water resources management approach for utility, agriculture and industry with
water resource development, the effective solutions to the problem including problem

prevention from water resources development.

28, 417 msdamsiufiveimea 3 (3-0-6)
ES 417 Coastal Zone Management

fufigeils Auigud Auidindos 812 wuavznnds wasdafeiidamalfiinnis
Wasuulamesneiimeia ssuvinameiimeia susnnuvarnvanensianm nmsveadien
LarAINUUABANBYBIYUYU INATANITNITAANANTENUAS ndnnsnsumanasdanisiud
yeilmzaludnuazysanns

The coastline, estuaries, lagoons, coastal wetlands and fringing coral reefs. Impacts
on coastal ecosystems, biological diversity, tourism revenues and community security.
Reduce the deterioration results to the coastal areas. The course presents the process of

integrated coastal zone management (ICZM)

28. 418 msoyinsuazimuminenseilmela 3 (3-0-6)
ES 418 Conservation and Development of Coastal Resources
Shwaynenenniasiinniiietuninensiuazeilmea Tauensldusslen
TANINSILALTNIEBN HANTENUIINANTHAUINIINISLNERS AAIMNTTY Vol LLagﬁméuﬂ
ﬂ’l‘ﬁaiﬁﬂﬂLLazLLuTVI’NﬂﬂﬁLLm%NaﬂizwuﬁLﬁﬂgﬁu Iﬂaﬁmiﬁﬂmamuuaﬂamuﬁ
The study will cover the topics on coastal resources, physical and biological factors

influencing resources in the coastal areas. Impacts from coastal resources utilization either
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directly or indirectly will be clarify. The application of coastal conservation and sustainable
development on the coastal zone will also be focus. Field trip excursion is necessary for

additional experience.

8. 426 MIDUSNYUIANNETTUYIA 3 (3-0-6)
ES 426 Conservation of Natural Heritage

LunAn néninasiuaziinisluniseysnEninenTssTNYIALAL AN EYB LA
5ITUVIATUAITOYINY Imaﬁﬂmé"gaéwmiﬁmmL%aay%’méisuaqLméﬂﬁismmaﬁu’ﬂuuaz
aUszma Taefimsfnuigauuenaniud

Concepts, criteria and methods for conserving natural resources and the
environment of natural sites. Study on the ecological development of domestic and

foreign natural resources. Field trip excursion is necessary for additional experience.

8. 427 NM5AUINYUIANNINTAIUSTIX 3 (3-0-6)

ES 427 Conservation of Cultural Heritage

LW waninael wazisnisluniseysndusanmistausssy eliluuusssy uas
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q

[

Tan uazngingeineg MAsades uazusanmetmsssulutsema felusedugania lnensld
WNImInemans wagluszauuraia lawa nasnuauleuienaznislguinsnIsmeialios
Imaﬁmiﬁﬂmamuuaﬂamuﬁ

Concepts, criteria and methods for preserving cultural heritage. It is abstract and
concrete, focusing on different types of art. At international level through the Convention
on the Protection of World Heritage and associated charter. For cultural inheritance in the

country, at the micro level by using the scientific method. At the macro level, the policy

and urban planning measures. . Field trip excursion is necessary for additional experience.

8. 428 ﬂ?‘i’)’]ﬂLLNUﬂ’]{L%IﬁaULLaﬁﬂ’]i’JNﬁT\?Lﬁ@\‘i 3 (3-0-6)
ES 428 Land Use and Urban Planning

v A = & a v fala 2 Y
UNUIMLAENTEINYaRiins n1sasdugiuwasn1siduselevunauluies ssuulaseasia

Wugu Jadenidnsnanon19iUfsuilain1anunienIn 1Asegne dend TRuUsTIN Lay

ANTNLINADUVDILLI B %%ﬂ?iLﬁU‘ﬁl@yja n19ATEvveyalazUTziiiuanIun1Tal Lien15319

33



wnunsldfaunasnisietuiioadedy naensunuatanisnsiadedudssndlnauas
ssuszine TnefinsAnuigauuenanud

The role and function of the city, settlements and land use in the urban
infrastructure, factors that influence the physical economic social cultural and environmental
changes of the urban data collection method data analysis and assess the situation for
land use and urban planning, urban planning concepts in Thailand and abroad. . Field trip

excursion is necessary for additional experience.

8. 429 nmisUszrduiusuaznisldusanlulasanisimu, 3 (3-0-6)
ES 429 Public Relations and Participation in Development Projects

nstivastoya vanNT LwIRwAA F8n1saniiuny naln wanpsosflefifdos
funisUssmduiusuaznisidiusanvedssmvuluduneusieg lusududundonain
TassmsimutUszinneieg Welfmsihausnuduandesnussginguszasd uaziinniseousu
NnnyEheitieides Taslimsfnugauuenaniud

Information, principles, concepts, processes, methods of operation, mechanisms
and tools related to public relations and public participation in the environment from
development projects to achieve environmental objectives and the acceptance of all

parties involved. Field trip excursion is necessary for additional experience.

789. 436 msi’fﬂm'ﬁuazmﬁmeﬁwamwuémmé’au 3 (3-0-6)
ES 436 Environmental Management and Environmental Impact Assessement
n3dan1snInenssssunAkarAandenfiagldurnansenuanlasansiameeg i
STUULVNNA Waz9anA (Mlessinansgnudaindenssiulasinig) wagiinuseifiunansenu
AndaunlATINTRALAY
The management of natural resources and environment which may receive the
impact derived from the activities of development projects at the macro and the micro

level (EIA) and practice.

8. 437 nMswWagunUasanmgiiennie SeiidR waznisuTus 3 (3-0-6)
ES 437 Climate Change, Disasters and Adaptation
Seus 1l Aanedadevesnisideuulasanimgiiennia uazn1susuiivesyuvuse

nswasunlasvesszvuinaiilunaandeiviussianansy (nsdlfnwn) saufenssuiuns
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MaAafeRuR sudsnnsdiudneninlunssanstogm Wowioundousunanssnunisauses
sRURTTiveAwIndon Tnsdinsfnugnuuesnanui

To understand cause, effect of climate change and how local communities respond
and adapt to ecological changes and disasters resulting from climate change (case studies).
Including disaster risk management to prevent, avoid, reduce or transfer disasters
possibility. And increase potential of problem management to prepare for negative

impacts of the disasters to environment. Field trip excursion is necessary for additional

experience.

8. 438 1AsugNElgILaznsRsuwlasan gl 3 (3-0-6)
ES 438 Green economy and climate change
d‘ d‘ a U U s 1 a U d‘
NU1999N13 AN ULUAIANINNNDINTA ANUFNNUTTZWINATYFNAINUNTTIUABULUAS
a a aaqa LY dyQJ a aaqa a s s
ANINHUDINA LATYFNIFVYILALAIVIN FINIFALVL? wialuladaynn pa1nAITUDLLAEAISUDY
AsAR NMsAuwIunsUaessingatsuaulaeanled Asuaunansun lnelinsfnwigaiuuen
a
An1UN
Causes of climate change, linkage between economy and climate change, green
economy and its indicators, green business, clean technologies, carbon market and credits,
carbon dioxide emissions calculation, carbon footprint. Field trip excursion is necessary for

additional experience.

8. 446 naluladiiansaumeiiton159nnN15ANUELIRIN AU NUR 3 (2-3-0)
ES 446 Geo-Informatics for Disaster Risk Management
nsuszenaldinalulaggiansaunalunisdanisaiudsindefidh ensuseiduy

BUNTEY AULUITIZUTIE SIUDIANULASMIINTIRUR LADNISHTIUNI DU MIbNULAEARAULD
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TugaenouAndy Faefiinde wasndainds WeussnwansenuiAntuivduindoy Tned
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Geographic Information System (GIS), global positioning systems (GPS) and remote
sensing to use for, risk, hazard, vulnerable, impacts assessment and management. To
prepare, plan and make decision during the pre-disaster, disaster and post-disaster for the
environmental impacts mitigation. Field trip excursion is necessary for additional

experience.

35



2. 447 waluladnsdmateyanisdaunndes 3 (3-0-6)
ES 447 Survey Technology of Environment Data

FEmsiunuiighemsdsanieituiy Msdsesaduiin nsdsadendesiilelalar
LAY SEUUAITBNTEYAILMUS (GNSS) kU RTK. nsdsiameainiagiuliaudu (UAV) wae
mstuiinteyavesaaiion Anwimsiumineinssssud dwandon msldfiRu uaznisi
pfimans lunsnauunisianmsmedanedes Taefimsnwigauuenaniud

Mapping method with ground survey by compass, theodolite and satellite GNSS (RTK)
surveys, UAV and remotely sensed image processing. Study of natural resources, environment,
land use and geography for environmental management and planning. Field trip excursion is

necessary for additional experience.
RUINIVWANERILIATOU

28, 356 \wilveviuazinde 3 (3-0-6)
ES 356 Water and Wastewater Chemistry

ndnnadesiunaznmsvszgndlilumsieneiwasdilanssuiunsmaniivesi sy
drsssumpuazude ﬂ?iLUﬁauLLUaﬂamﬂamﬁéuaa‘ﬁﬁ ASEUIUNNTIADNS N15A¥AT8TN 113
Wasuwasnnudunsasng maamuﬂg‘jﬁ%mﬁmﬂiuﬂfﬂﬁﬁmaﬁiaﬂizmumim%amw

Basic principles and applications in analyzing and understanding the chemical
processes of water with both natural and wastewater. Chemical equilibrium of water,
Redox process, water solubility and pH change including the reactions in water that affect

the biological processes.

8. 357 waRwmeAuLazi iRy 3 (3-0-6)
ES 357 Soil and Groundwater Pollution

VOB kasnannITNUgIUALIAUNITUIUNITNILAT TN LasTlAnd vesuaiuniehiy
wazilafu arszdrAgsneg MinliiAeuaivlufiu wazesAusznoundify nszUIUNIT

=
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A basic fundamental theories and principles of soil and groundwater pollution

including chemical biological and physical process, source of pollutants, toxic substances
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in soil and main components, bio-chemical reactions of toxic substances, transport of toxic
substances in soil and transport of toxic substances from soil to groundwater, statistical
evaluation, sampling techniques, prevention control and remediation of soil and

groundwater pollutant.

29. 366 anTrewTouazALUasnsul o 3 (3-0-6)
ES 366 Introduction to Occupational Health and Safety
LuaRANITTANIsTEUUALUaenseluan uiivhen auvasady endieuniauay
ﬂ{]‘iﬁmﬂ&ﬁlﬁlﬁ’ﬁ@ﬂ mﬁmswﬁmmmmqﬁﬁm&; Tsparnnisviauiietmununasnistesiu
wmAlladuazimnssunnuaondodossy
Concept of workplace safety management system, occupational safety and health,
and related laws, the cause of work- related accidents and diseases to determine

preventive methods. Technology and safety engineering.

9. 367 Irnssudsndoudodu 3 (3-0-6)
ES 367 Introduction to Environmental Engineering

mhsuazmasumie Snvaraudivesiawarlosuive dnvazautiivesi Ausy
waznIsivaluidurie aunaansvaIUfAzen aunauIads aunanaIy aunalall aunanse-
bud i%‘U‘UﬂW%U@L‘UW IrNIsuN1sUsEUN Imaﬁﬁﬂmg}muuaﬂamuﬁ

Units and conversions, properties of gases and vapors, properties of water, hydrostatic
pressure, flow in the pipe, reaction kinetics, mass balance, energy balance, chemical
equilibrium, acid-base equilibrium, carbonate system, water supply engineering. Field trip

excursion is necessary for additional experience.

18.368 F1IMgdmSUNUEIUIMNITURNAADY 3 (3-0-6)
ES 368 Biology for Environmental Engineering

a a

Anufiugumanuafieine wa uarlassaderenea nisiauivinuagnisiiia
FIUIUVDILUATIIY N1TEIENDANGINULALAITOINIT AIUAIAYVBIUATIS BT TNITVDY
asueu Tulasiau veaneda uazdaes msuszyndliuuailisouazqadnifiosunisiny
Aawndeuuaznszuiunmsttalusssuuni

The fundamental bacteriology including cell and cell structure, bacteria

production, growth as well as energy and nutrient transfer is described, the importance of
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microorganism on biogeochemical cycle of nutrients particularly carbon, nitrogen,
phosphorus and sulfur. The applications of microbe for bioremediation, biodegradation of

pollutant and xenobiotics in the environments are also discussed.

8. 369 N13an waznsivendvunlguseluyil 3 (3-0-6)
ES 369 Waste Minimization and Recycling
Snvauazunastiilavendefiannsatunldusslend wdandnnis wavweluladly
mMsanveude warivendeunlduselovlMundnunauny 1nuRsnssy FuInden Nnens
sdaNansznuresnsigusyleianvesde
Characteristics and source of waste for waste utilization, concept, principles and
technologies of waste minimization and waste utilization for renewable energy, agriculture,

environment, and resource including the impact of waste utilizes.

8. 376 AuNNeINIANElueIA1s 3 (3-0-6)
ES 376 Indoor Air Quality

¥ 1 U

GlﬁjﬁLLa3ﬁmﬁmaﬂﬁﬁiﬂaﬁwﬂ181ua’1ﬂ?i Nﬁﬂi%ﬂu&i@ﬁ&@%@’]ﬁﬂ ﬂ?iLﬁU(;]J’JE]EJINLLﬁSﬂﬁi
ATINAATIEN MTFUEILINDIANTUIY NSANNIAERTINTTTEUILeINIANElueIA1T NsAIUAY
LLaSLL‘U’mNﬂ’ﬁLLﬁL‘U ﬂ{’]VINWEJﬁLﬁIEJ’J%@Q

Types and sources of indoor air pollutants, residential effects, indoor air samplings
and measurements, sick building investigation, indoor air ventilation calculations, control

and mitigation of problems, related laws and regulations

98, 377 NNSITUIYBINALUEDIUUTENBUNNS 3 (3-0-6)
ES 377 Workplace Ventilation
AnwarauURTpIasUaNYluaINA N15LI991981suaNwluan1uUSENBUANS NNSTEUNY

AINNAKUULRNIET NTDDNLUUYIDAY M0AABINTA LATHAAN N1TATUIUAINAUTINUA ANUAY
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Characteristics of airborne contaminants, contaminant dilution, local exhaust
systems ventilation, designs for duct, hood and fan, calculations of total pressure, velocity
pressure and static pressure, ventilation monitoring, standards and regulations in

workplace ventilation
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28. 386 MyIAT A suafivludanadeuuasnisliiniesie 3 (3-0-6)
ES 386 Analysis of Environmental Pollutants and Instrument Usage

Mé’ﬂmiﬁugmmﬂmﬁ%miwﬁ nssuneiinasuaiy/asiudou mswenuazmsada
wmadamieseiaznislidiaiesde Tasulanail awalnsalay SidnnsinGda 35nsmanany
$U NIIAIUANAMNINNITIATIEIRALAINYNABIVBINITIATIZY

Basic principles of analytical chemistry, classification of pollutants/contaminants,
separation and extraction, analytical and instrumental techniques, chromatography,
spectroscopy, electrophoresis, thermal methods, analytical quality control and accuracy

of analysis.

8. 387 winluladazein 3 (3-0-6)
ES 387 Clean Technology

ndnA1TuALLUINIeINIsiAUIeg i ulaeldinaluladazenn Lileanuaiivg
dawanden udimadonldnaluladiiieliliiAsveadouazaie Tnesjuiiulunirgnaivss
LAZWAIU Imﬁmsﬁﬂwmmuuaﬂamuﬁ

Principles and their application for sustainable development by cleaner technology
for minimizing pollution release to the environment, including the technology selection
for zero waste and pollution. Focusing on industry and energy section. Field trip excursion

is necessary for additional experience.

7a. 388 waluladfiminraufienisdansiunndenludaiuusznounis 3 (3-0-6)
ES 388 Appropriate Technology for Workplace Environmental Management

szuunsInn1sawindanluaoiuusznaunis 1wa 150 Wunisiinaln defnun
nQenaudt wasgusneg uldlaeddsdennuaiunsalunissesivresdsuindouvesaniu
Usznaunis iieduedesiietaglunisindulalunisnausunisianisifieainseuannaszning
SR waznslansneans

Environmental management system, ISO, regulations, laws, and standards to
concern environmental carrying capacity of workplace. Decision- assisted tools for

development and planning of resource utilizations.
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8. 456 wialuladn1sdnnsharAluAuLaiiunall 3 (3-0-6)

ES 456 Technology of Water Pollution Management and Control

a a

mmq}LLazﬁmmﬁﬁﬂﬁlﬁmaﬁwmqﬁw Qmamﬁ’amaaﬁuﬁa warNansEnuNine
annuanden nsostunisiiauafivmai 33n1suaznszuiunislunisvrdaduds ns
AIUANSTUUUIUN maamuummqLLazmmmﬂuﬂ15ﬂaU@mﬂwm1uaﬂwwwqﬁw lneiin1sfnyig
NuuBnNEnILT

Sources and problems of water pollution, chemical compounds in wastewater, the
impact of water pollution on the environment, wastewater control and treatment system,
policy and measures in solving water pollution problems. Field trip excursion is necessary

for additional experience.

8. 466 fwinenaIngey 3 (2-3-4)
ES 466 Environmental Toxicology
JrTeAunau : @aulaivi m 122

5350YR AANTR NaNIENU LaEN1INTIIMEITRIUAIINGRY KUIAANIIAYINED
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fugu TudsanuduiuslunisnevaueworuIngns MIgaTuansiiy N15N32BRaZNTNY
Snwransiy ﬂﬂiLUﬁaugwaqs‘?jaﬂww Msmdn uagn1sUssfiuaudes
Prerequisite : Have earned credits of SC 122

Nature, properties, effects, and detection of toxic substances in the environment,
fundamental toxicological concepts including dose-response relationships, absorption of
toxicants, distribution, and storage of toxicants, biotransformation, elimination, and risk

assessment.

8. 467 YauaansaURndludwinaey 3 (3-0-6)
ES 467 Emerging micropollutants in environment
FwdeRunien : aauldin av. 226

anwazanIy N15IMUNUSEAY LasuvasniiinuesgauaalsaUaivd n1susinglu
AUIARBY NANTENUADAVNIN ITN1TNTIVUATIEN nIdlAnwinisUueuqanaansauiivalu
dwanaeu waluladiiunuaivinauna umnalulaguuunuankaztuge IU0INagNENIa
IS A
FINMUaENTHY

Prerequisite : Have earned credits of CM 226
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Characteristics, classification and the source of the emerging micropollutants
occurrence in the environment, health effects, method of analysis, case study of emerging
micropollutants contamination in the environment, micro- pollution remediation
technology that combines conventional and advanced technology including biological and

plant-based strategies

8. 476 NI ULAZUTZIIUNANTENUAUNANENNDINALAZLED 3(3-0-6)
ES 476 Monitor and Assessment of Air and Noise Impacts
AUIAUNDU ; lABANYIITT 8. 471
As1vdeuNafiunIeINALazidesludanindouiiofiansuseduvenansenuiiens
Artuiifsouyuiuardannden Tduumdunisinnisturaisnioniauazuafivmades
Prerequisite : Have taken ES 471
Monitors air pollution and noise in the environment to consider the impact level

on humans and the environment and management.

28, 477 wuudaemeadamansdmsuauiuuaRve oy 3 (3-0-6)
ES 477 Introduction for Air Pollution Modelling
FurdsRuneu : geuleivn 2a. 371

NouNUsIUYBINITLNINTEAY WagnYnTesUU e sadnmansildluns
MUIENITUNINTEAYVDIATUANENI90INA L‘ﬁaLi‘]uﬁugﬁﬂumiﬂizLﬁumaﬂszwumaﬁ'}u
o1mAlunsdinnisdawndon Tnedinsfnuigauuenaniui
Prerequisite : Have earned credits of ES 371

The fundamental theory of dispersion and the mathematical modelling for
predicting the impact of air pollution, the best of evaluation for the environmental impact

of the air. Field trip excursion is necessary for additional experience.

70, 486 wialuladiluglanimwadonanuadiy 3 (3-0-6)
ES 486 Environmental Remediation Technology from Pollution
AsAuneu : geulaiun 1a. 202

Hymawndeuiiiatuanmsuuitouvesasuiaiie ludwinden nansznuiitiniy
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wealuladlunistdnuafivludaandoumenisnin wadl uagmsdinm nsidenldmelulad
Wyw\lﬁmmzauﬁ’uuaﬁwﬁﬂmﬁaﬂu?ﬁmé’au
Prerequisite : Have earned credits of ES 202

Environmental problems caused by contamination of substances in the
environment. Direct and indirect impacts on the environment. Impact on living organisms
in the environment. Restoration and environmental pollution treatment technologies in
the physical, chemical and biological processes. Selection of appropriate remediation

technologies for environmental pollutants.

28, 487 wialuladmauUssuresdafudomduarmaaiifiedanndon 3 (3-0-6)
ES 487 Waste to Fuels and Chemicals Conversion Technology for Environment

{]zyviwmLﬁaqmammimLLawaﬂiswuﬁaﬁﬂLLméjam TUALAEANYULVDIVD LAY
QAAIYNTIN NITUNINTENY NMTAIVANNATHLALNITANYBUALRAAINNTTY Mﬁﬂmi‘ﬁugm%q
nszuruNsIUAseuiewdsurndodudomduararsial 1aiifiuia Yssianvesiase
UiAse Tassadauazand® A sduasedt afian1siiaset in3esufnsaldmiuseuiite
IaFIansuaznalnnIsinUAze

Industrial waste problems and environmental impacts, type and characteristic of
industrial wastes, dispersion, industrial pollution prevention and waste minimization, basic
concepts of catalytic process for the conversion of waste into fuels and chemicals, surface
chemistry, type of catalysts, structure and properties, synthesis method, characterization

techniques, catalytic reactor, kinetics and mechanism of reaction.

28, 488 weluladTanuilu wagmsUszgndldlunsuityvaannden 3 (3-0-6)
ES 488 Nanomaterials Technology and Applications in Solving Environmental Problems
uAaiugIusaznmTesTanuly Yssnnvesanuilu Tassadeuwazautd 38n1s
Hureid welian1sieseid Yaquiluannueandodis unuimesTanuiluagmsuszgndldly
nMuAdmandey
Basic concepts and overview in nanomaterials, type of nanomaterials, structure

and properties synthesis method, characterization techniques, waste- derived

nanomaterials, role of nanomaterials and their applications in environmental remediation.
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Aniageulianende/aus/nadv/mangnsaudeduntey

78, 352 Mmelengisazmstiiamindelugnamnss 3 (2-3-4)
ES 352 Water Analysis and Wastewater Treatment in Industry

annpuazdguiiviilfiAauafivniad esdusznevrenings wansenuiiide
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Sources and element of water pollution, composition of wastewater impact on
environment, method and processes in wastewater treatments, principles and techniques
in water and wastewater analysis, wastewater treatment in industry and water supply for

industry. Field trip excursion is necessary for additional experience.
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