S N\
3"“15’ Y wﬂ"'\
nNa %

q TN

NaNgASIMLIAEA TN U TR
#1913V INTLUIUNTANEMNTTUAT LA RN DY
(nangnsuSuuse w.ea. 2562)

AZANYIATIENT WAIULAZFILINADY
UNIAINYIAUNALULATNTZIDUNATNTLUATLNLUD
MYNVNTLYDY

uA. 2



ume. 2

NANGATINYIANEATUNIT NN
A1U13YINTLUIUNTANFIUNTTULANILBLTILING Y
(nangnsuiuuse w.A. 2562)

yaaa1tugaufne WIngRemAlUlagnITIBLNANSEUATIMLD
MNYNVN/ANZ/NIAIVN ANYNVRTLED AULINGNFNENST WA TUBALEILINADL

wuah 1 dayanaly
1. sWisuasYonangns
USeysymanaudgygyrin

aelng vdngesInereansuUdin a1v13YnsEuIunMIgnavnssiialivayasuindes

21BNy : Master of Science Program in Chemical Industrial Process and Environment

2. %aﬂ% YYIAZAIVIIY
Joufiu (Mmwilve)  : Inermansumdadio (hsvuumsgramnssuiaiiuazdunnden)
Joge (nmwilne)  :ma. (Msvvumsgpavinssuaiiuazdsnndon)
Fausty (Mw18angw) : Master of Science (Chemical Industrial Process and Environment)
Fodo (Mw189ngw) : M.Sc. (Chemical Industrial Process and Environment)

3. J¥n

et

4. IMuneinfitsunaeaangns
36 nuIenn

5. SULUUYRINANEAST
5.1 3Unuu
MANgATTEAUUTYYIIN 18NgRs 2 T UWKU 1 WUU N 1 UAY WKY N WUU N 2
5.2 Muiild
nsissunsauldnIwlng é’m%’uLaﬂmsLLaw‘iflsﬁﬁsjuiuiﬁuwawé’ﬂgmﬁﬁgqﬁLﬂummlm

WAZNWIDINAY

5.3 MSSULNAnE
suindnuilneuaviinAnuansssmaildnwmingld

54 amudauiiefuaatudy
{aid]

5.5 nMssyaungansanisdine
TSy L ileanu I LAY



uA. 2

6. FATUNINVINRENGATUALNITRINTUDYIR/ARULaUNENGAS

- wangnsUTuUse . 2562

- USudgmnvdngesinenmansuvndadin anwnivinszuiumsgnannssnaiiuazdsuandey
(wangnsluyd w.m.2557)

- Wageuaansfinwil 1 Jnsinw 2562

- IiumsfinnsanndunsemdngnslasanznssumsUszdmunuivinig augingimans
nsuLarAIngoN 1. Insnnszees lunsUssyunded 2/2562 detudl 27 nuaius
2562

- ldfnnsanndunses Tasnugnssumsuims Tudining1de Mmsﬂwqm%ﬁi 3/2562 \ilefui
6 1Ay 2562

- lgfinsanndunses TnsannssunisUssatudininede Tunsussguadedl 3/2562 dotuil
25 fhunau 2562

- I@Sumnuiureuannan1ivinis unnivenaenaluladnszasundnszuasinie
Tunsuseunsail 6/2562 letuil 24 figuieu 2562

- gfuauiiRnnaniuminendemalulagnssasundinszunsinie
TunsUssaunsadt 7/2562 Sotuil 21 Asmew 2562

a [y

7. anunTaulunsgunsuaNgANIAMNATNLAZNINTFIY
NAMAINAIUNTBUNINTTIUANIATEAURANAN IR W.A.2552

AANUNTOUHEUNTNANEN T
TuU w.e.2563

8. mTwilaunsausznauldndsdFanisanen
8.1 nimmsaannden/dninermans/dngaamnssy
8.2 inidsuaziinfaumeluladiBsgramnssuuazdanndon
8.3 Lmihiidhendn/ s mihidheisouasiaun/idmihidnemusuauniwidmihfidaandon
8.4 mihiuimsmaedesdieliangimaniivagdandey
8.5 o1¥wdaszilAgtesiugnamnssuiaiiuazdsuandon



9. Y- UINANAD AIVUY UATAMIANITANYIVDIDI1AT

€ Y A

diSuRavaunangns

s o - CRIVIN - - v do g U w.a. fidse
a1 Yo-uwena - Al (8191397) andunduianisinen o
N93VINTS nsAnen
YA e Tan fromansnanse | e, (Msdansdaandes) | awiaensaluminede 2556
wa. (Msdansdanndey) | pasnsalumined 2550
w.u. (Fuad) PHANTAUNIN Y 2548
WYy JUNIA HYemans1nsd | Usa. (Radine) IMeNSeNiing 2554
U.dudin (Guninag) WINRUATUATUNTIL T 2550
w.U. (Nesatdey) @Aven) | aninedeuiing 2549
WeUTEens L JeugvsIed HYemansnsd | Usa. Aranssuai) wnedinalulagnsyaeuinanszuasivile 2557
2.4, (3nssuad) antumaluladnszasunamszuasivile 2549
W.U. (ATgRamNTIx) antuwaluladnszasundmszuasvile 2547
weuy Usennvisaed HYemans1a1sd | Use. (nalulagian) WInedemnalulagnsyaeunasuys 2557
A4, (Arnssuadl) uingaemalulagnszaeunasuys 2551
W.U. (AdgnamnTTw) andumeluladnszanunaninAunms 2549
GRGEEAVS
WwNaINUIag ansennsal 919158 wm.a. (ad) wnineaedeslvl 2558
.. (1l unineaedeslvl 2551

¢ 'Gure



uA. 2

10. @IUNIANISITUUNITHOU
UMINYIFENALULADNTLADUNAINTLUATIALD INUIATLED

11. danunisainieusnvisenswanniisidudeahuriarsanlunisnasundngns
11.1 407UNTTAINIDNITARIUINIUATEGND

SgessuyauisTveINdnsing wrsdns 2560 UryeiRlnsgiednlyidyvsmanseynd
Hudmnemswannlsuinaesiedsiu dnfugvsmansufiszey 20 U (.. 2561-2580) 39
fvuatunuiydfuiesgsssuyy Wedugnsmanslunstaundsanaluszozennds
gvsmansydidumaiulavulasaisiugumainemans welulad wagAida siuds
nsuTMsiansdsandeniiiesesiun siauignaivnssuazuinislusuian fe
gNSAANSVIRAIUNITATIIANUAINTTATUNITUYTY wazensAEnsYIAAIUAITATI
naiulauuaunmIniiduinsfudaneden

lassnsimuszdenasygiafivivniansiuean (EEC) \Uuunugnsa1ans
meldlneuaus 4.0 delndulassnmsfiaensuivgnsmansvfiszes 20 U Sdwunendnly
nsduasunsasulunasegiaiauninnsiueen laun Jaminssees Saninyays was
Jwinazidansy fmeiiaziindaauamisalunsusiuresuszima Tasenisiamn
seifeaasegamiawn1ansueendealuayuniside N15amu wagn1sd1suly
gaamnssuidimineifdnenmduindoutasugia (New-Growth Engine) §1u2u 10
gnamnssy wuseenidunquanainnssudu (First S-Curve) 3747 5 gaainnssy i
Whsneiiiesnsziudnanuanunsalunisudsduvenasugialng wazngugnaivnssull
(New S-Curve) fitmaneiterfuussduindoulnilyifuiasugialne S1uau 5 gpanvnssw

ndmngvedasinsimussiisuasygianiavninnguesn Jaminssyas
wazdatalndiAesluiuiinnang fueendsiauasifisdaauanunsolundugnaimnssy
Wanang 1y gnannssuinuaskazmalulagdinmlunguanaivnIsuiiy gnamnssy
Fomdsdnmuaziaiifanmlunguenamnssulng siufsguanunssuad gnamnssu
wanfuiiadl uavgranvnssunansiamianlnsdendadugnamnssuindiilyadinisamu
gegavesdaninszeed udu agnlsianunisvensfvesgaaiinssudisiuegasiniagen
dsmansenulasaswodunndounazsruuinalassouiiufignamnssy Kudunisuims
Jamsdaunedeniifuunmaidulavesgramnssudadussnnivianhionsaziasls

Argantun1sallaznisnauiIvesasegialulssinadingnd nangns
Inprmransunitudia a1wdvinszriunisenavnssuainazdunnden Faauny
USulsimdngasiniianuiiuadeuaznovaussdanisveneiivesmainnssnulungy
gravnssuAuazgnannnsnilval nfonusuliuusmdngasliamsondnidanui
ArwanILassanAvalunsuimsiamsanadondituuiiugiuresaufaving
PNAMINTTY

11.2 #01UN1TINTINITHAININISIANLAZ TAUTTTY

s Usemalngluinuiauniasugiauasdanuuiani atuil 12

(.61, 2560-2564) uunuiisnhiuuuiiuguresemsaansyifszey 20 U (WA, 2561-2580)



uA. 2

Fadumiunmdnlunsiauysemaeenedadu LLmuﬂ’mmLﬂﬁﬂgﬁ%azé’mmLwiamaaﬁ’mfﬁ
Usmiumstanmdnludunisananuveuaigesussanng Tnewiunisenseduamninyes
Usevns aﬁuauumﬁ{faLLauﬁmmﬁm%wmmam%LLa welulad ieanldduindeunns
BnsERUANN ML gNANMNTINTEITTINA TandugaanIsaRsLangugnamnsTalng
TfsmsaianuiunIweIsUNINeINIsTINAkaT U ST UANN AN DL

Imqaswmmﬂmmlm%Lﬂaammaamqmﬂwqawamqaugizﬁl,ﬁa??uqm
LLmuﬁwmmwgﬁﬂLLazé'muLLmsmaaﬂ’Uﬁ Feuszannslufousanuresdsenaaziiuanas
ogesaiilon uenaniamnwnisAnyiuaznisidousvassranadieglussdudaudis
sufslyviuansssuaiesssuuazmuasyinseinasisasiiuias fnvedoud
TuAmssul 21 wagiinwennsisoudnasadindadubeaswudeiosugniliddiuiusznns o
FnuzmaniifinannswanvinueAnlinseiazinadsassd ituguanainnsiou
Wenmansuavinalulad

MEANTUNNTAILAZ NTHAIUIMNIFIANLAL TRIUSTTUVRIUTLNARINGTD NANENS
Ingnmansntadin svivinsruaunsgramnsseiilardanden SanaunuUiulse
néngnslitidnenmlunisdaaiuinugnisoudluamsswi 21 wagmsBounasadinun
AL38U MaenuUgnilanmusITNITYSITULALAIUATENTNADINAIS 1T LALIANITATY
dannden lesnszdunmunwvesUszrnsiilulszrnsluioussnuresUszina sadadu
mMafiudusEnnsgeiondsiunanaussnuiiimudennguasdaunluouen

12. wanszvuan 4o 11.1 waz 11.2 Aeniswaumangasuazauieadasiuiusiaves
U INYAY
12.1 MSWAILIANEAS
NangnsIng e ansumUndin 191391058 UIUN159RAIMNTTIATLAE
Aawandoy Lﬁumé’ﬂqmﬁLﬁuwﬁmﬁmsﬁmﬁﬁmmiﬁgamﬂmngLLazmﬂﬂﬁﬁ’aLLazﬁ
AUAINITATIATIEI T8 UTzens wazNauvmAlulagn1emunszuIuN1TenaIunIsuLall
wazweluladdundeldegsliusyaniniw iloneliAnyselovisonsiaugnannssy

YaaUsEmAkUUANRaLay ey

12.2 aAnungIfasiunusiavesmInese
dannaesiullls v Ingdumalulagnszaeunansruasivilonadudn

LY

awiauminensuyedlitlanududandynisauinermansuazivalulad uazivinis

mugwﬁm%’aa paenIuiiauiAnusssy iaulinwwazasvassamaluladfiuans ay
Funelinnsiau iesugiadenuiardauindaundsgu

13. anuduiusiuvangnsduiiUasevlunms/naivduvesumineds
13.1 nguivy/neivluvdngasiUnaeulasansz/nav/mdngnsou
néngnsiidalomaliindnuifsndondn SednAnwianusadonivimiu
auaulavazaufeinisvesan1inisaillagiu lasdvidenandsaduivluszau
Unudindnun



uA. 2

13.2 nguiv/mednlundngasiUnseulinuzniaivy/méngnsdudesunGeu
1id]
13.3 MSUIMTIANT
AIgINeNEanT wisuLazdsuindon uaw. Ingnunsrees WWugdudunis

JannsiieunisasuseivIineg wazuszaunuivetnsdiumiluamuzduiiisidessinu
demanselfaanadestuinsgunanisdoudnuminsgiunuidseduliyy Inlaed
91915894 5uRinveundngasiludfanuuaryseifiunanisaniunisvedsnedgnunsey
UINTFIUAMIATEAUAUANIUAIYIR WA, 2552

nuIn7 2 Yoyalanzvamangns

1. USugyr anuddsy wazdnguszasAvasnangns
1.1 YSvgyn
derdnmmindindidenudtanianguiuasmauifuasienuannsolnsei
¥y UszenduazianmalulaBnisiunssuiunsgaanvnssuaiiuagmalulafdundon
§egnefiuseaninm fAdeuazainufuinvoudenuiosnazdsay sausiaifuliamsssy
PessmLazasseussnlvinIndensliiAausslonidensimuigramnssuveaseing
LuvANRaLazEaEy
1.2 AUFAY
vangmTIEIMmansInidin @uivInsEUIUMsgRamnTIIAliuazAunadon
\Duvdngasuuvysannsiiusdaumdaudiaifanmg anuaimnsalunisidouagiaun
masuAnemanifiinlanszuiunsgramnssuieiivagialuladnisdnnisdunnden vu
flugruveanisidndrindeduandounarainuiuinveudediau noUsiuriydige
AauTaussuuarn1suinisinmslvundemusuiazgaamnssuingg Tuflufunueils

NARLIUDDNLALERNIZIINIATLUDILATIINIALNALABY



uA. 2

1.3 nquszasa
131 ilendnumniadinfifinnu anuaunse amsiunguiuazanaU o
wazsinrumionlunisUseneuonwmsnunszuiumsgramns ALz AL nden
13.2 \endnumdaudinfiaiunsodinsigs Yszgnd Waunmaluladdiu
nsrUIUNTgRaMmnITILAiiarAnndoufingay WeneliiAnusylovidenisiaun
9AENVNIINVBIUTHIIALUUALA AL ST UAIINATFIUAINA
133 ileduafuanidouazmsaivesdmnuiuazuinnssy waluladluaie 7
\Redesiunszuiumsgramnssuaiinazduindon
13.4 \ondnuvinddinfifiausssy 2305550 9358155093 TN T3ndnin
frrodsnumsndunnden
1.4 ALAUANIZYDINENEGNS
Wuvdngasiindemndadinidamg aanunsalufunszuumsgaamnssuiad
wazfunsinmsuafiuiiAntunnnszuaumsgaamnssuadld sudsdineylunsidems
Ingmans viliumindinasnsaUseneueIniile neuaussngugmamMnITUTivatnvany
WU AN SAl A anaunssunediues anamnssumalulagiinn wazianmans
anamnssu \Jusiu
nuaivtafuvesndngasiduliindnuifianudeingiunszuaunis
gnamnssuafiuaznsdansdaunndeutugs uarlumnaividenvemdngmsifedondy
wuany lnawdseanilu 5 nquivn laun guamnssullnsiall weliwes Tageans
wmaluladTanmgnanngsy Laznisdnnisduindon deiSouamnsadeniFouivle
warnvaie Wulusueuadn eugeaadeudunuingrinusuaznisvinnuldeg1ingg
FNUAIINADINTSVRITN AN

2. wuWaIUIUUTe

UNUN TR/ WWRBULUR nagns NANFIU/AUY

- NaN13ENTIIANIUABINT
UAnAUAMENBY

USuUgamangnsineneans- 15739ANUABIN TN
WM U #1913

NITUIUNTANAIMNTTULAL

-4
PANIUTAIRVDINANNLTIIU
- YSudsmdnamsldianny

LagdwInneNnng 5 U Ay Muaden1uAUABINIg

NIOUNINTZIUANIA YoIna1AkTINUlagl UFudsandngns
FLAURANANYIUIYIA AVTIAAININIASTIAY - eURNaNTUTEEY

W.A. 2552 LONTY TINIAWELA AN VANGATAUNTOULINTTIU

dausaulumsaiivay GRIPIY

PANIUSLAIAVDINANABTIIY
- @AAITNITALUNITWAU

- ARMINIIBIIUNANTT
ANUUIUYDIVANGAS

- $789UNAN15UT I UAINY
fawalalunisladuginain
YAAANIEUDN




uA. 2

wnun WAL/ WABULUAS nagns wdngu/fanied
WawueaInstuauMssey | - deasulvnanansdimun - SrnudensiFeunisaou
MsaeuLarNTITe Wewiadn | AensiSounisaenly
ANNAINIT ANUTUAE sULUUAN9Y
Uszaunsad - atuayulinunge - drnuypansfidnsmeusy
3R UTHVTOHUNU GRGUTRVFI NG
Fnsslulspanay
AeUsEIne
- atfuayulviumainsinenu - VMUIUNANUITY
198
- afuayuliyaanadisi | - Suiusanuiiyeaing
UsegunaIvINTve Wnaualun1susesuni
UEAUBNANWITBENS M3
ashiaue

AUIAN 3 FTUUNISINNITANE N1SALLUNIS u,aziﬂsaa%ﬁwawé'ngm

1. STUUNISAANISANN
1.1 S2UU
sEUUnINA e 1 UnsAnwwdseanidu 2 nMans@neun@ 1 anensAnw1un
Tszuznannmsanwlutesnin 15 dUan
1.2 mMsdnnsAneInIngaiou
laid]
1.3 nsiieuiRgslagnnlussuuninia
g

2. Mmsaiun1svamangns

213u-war  luanswnis TuFUNs-AnS 1381 9.00-16.00 U,
UBNLIATIVNS Tuduns-Ang 1181 18.00-21.00 .
Tuens-019ing 1381 9.00-16.00 u.
AANSANYT 1 Waulgugu-natAy
AMAMIAnI7 2 WaUNgAINEU-TUAL

v Y Y =
2.2 ansNURvegidIAne
2.2.1 uWu N UUU N 1
Juddisansfinusgautiyyinidinisfneinermansiudia (im.u.)

L Ag 7] q

[

vsedranssudndin (ae.u.) wagldsuifesifendudu 1 Tuavivied inligramnssy wadl
wada mnssuadl wildaneden Insrmanidannden Imnssudainden malulad
dawnden msdansaanedey Wielisui uaziumuIureuNAME womnlalesy
\RosAdeudusiv 1 adasiir@nudeadudiiuszaunsainmsvhauludadediferdeiu
srugnamnssuiadl vie Awnadenlitesndn 2 U wagsiuanuiiureuaname

8



uA. 2

2.2.2 UKU N WYY N 2
Jugndnisansfnussaud3ygesidinisfineingmansiudin (mn.u.)

vsdmInssudadin (aa.u.) luarvivuall indlgnainnssy ndlmalla Jeanssuiall 1Al

'
a

AINADY AINYIAANSAILINABY IAINTTUFILINA DY LNALULATAILINADN N1SIANS
AUINADY VSOLALUVN LAZHNIUAIUNILYDUANNAN

2.3 UsymrvasinAnewsnidn
WesaninAnwridandulneiduauiivhaueds wagauanaviuanm1eiuids
iinAnwdanusugIuAunsE LN SERa NS sueluasdanIndeuliiie e

2.4 nagnslunsadiuniaiieudledyw / fedrinvesindnunlude 2.3
ndngnauiuuss na. 2562 TaUuUssliiivsduifiuantudu 15 viaeds
iielsin@nwiianuimlunsiunszviumsenamnssuaiuazduindon dsazidu
Uselomflunmsinuividentlusudiaulalasians uazlunisdidunsdaviinednus

2.5 urunssutinAnwuazddnianisanenlusses 5 Y

251 uNu nwuunl

v 54 IuULNANEIwAazln1sANET (AL)
5¥AUIUY
2562 2563 2564 2565 2566
ST 1 5 5 5 5 5
ST 2 5 5 5 5
33U 5 10 10 10 10
Jaudinfinnninazdiganisane . 5 5 5 5
2.5.2 WU N WUU N 2
o5 PuulinAnwinaazlnisinen (Aw)
SEAUYUU
2562 2563 2564 2565 2566
U7 1 15 15 15 15 15
ST 2 15 15 15 15
94 15 30 30 30 30
Jaudinfinainazdiganisanu - 15 15 15 15
2.6 9uUssu
2.6.1 SUUSEUIUSI85U (WUE : UN)
SNYALLDYATIBSU Yauuszuna
2562 2563 2564 2565 2566
quﬂjgmqmiflaiéf 9,726,500.00 10,212,825.00 10,723,466.25 11,259,639.56 11,822,621.54

9




uA. 2

JUUSZUN UL LAY

24,453,100.00

25,675,755.00

26,959,542.75

28,307,519.89

29,722,895.88

S9U5185U

34,179,600.00

35,888,580.00

37,683,009.00

39,567,159.45

41,545,517.42

RABLAA AN 5% YonuUszanaurufulassuUssanuRuelanlasumsinassann

ANEANENFNERNS WAIULAZALNAADY Tauuszanal w.a. 2562 (swuiduiau)
2.6.2 9UUIEUI0U518378 (U8 : UIN)

R Yeauuszuna
UIALIU
2562 2563 2564 2565 2566

A, UALHUANT

a =

NULABDU 29,098,200.00 30,553,110.00 32,080,765.50 33,684,803.78 35,369,043.96

ATV NYIAT 246,300.00 259,140.00 272,097.00 285,701.85 299,986.94

ATRBULNU 2,381,200.00 2,500,260.00 2,625,273.00 2,756,536.65 2,894,363.48

1 £

Aldany 5,509,400.00 5,784,870.00 6,074,113.50 6,377,819.18 6,696,710.13

ATIER) 2,868,000.00 3,011,400.00 3,161,970.00 3,320,068.50 3,486,071.93

@‘UQWWEU 2,037,300.00 2,139,165.00 2,246,123.25 2,358,429.41 2,476,350.88
SUIUALUUNNT (D) 42,140,900.00 44,247,945.00 46,460,342.25 48,783,359.36 51,222,527.33
. U UY

1 (Y L4

ATATNEUN 20,353,700.00 21,371,385.00 22,439,954.25 23,561,951.96 24,740,049.56

ANNIAL ] : - - .

a %

aalanasng : : . - -
UMY () 20,353,700.00 21,371,385.00 22,439,954.25 23,561,951.96 24,740,049.56
594 (n) wag (V) 62,494,600.00 65,619,330.00 68,900,296.50 72,345,311.33 75,962,576.89
1 F 78 1 U
@q%mamawaﬂgm x 15,623,650.00 16,404,832.50 17,225,074.13 18,086,327.83 18,990,644.22
o o =
UIUUNAN 190 380 540 700 700
1 F 2 U % U =
Al RREItnAnNY 82,229.74 43,170.61 31,898.29 25,837.61 27,129.49
ATIN8LRAEADI
oo~ 4 42,053.15
UNFANYIFDU

WBIAG * AEIVENAEnS nasnuasduandey I 4 vdngns mauinulszanasludl

1. vingnsiveneansindie avivinszuiumsgaamnssuaiivazdswinden Andu 25%

2. vidngmsinenemansdagin arvivuvalulagndanuwasnsinnms Andu 25%
3. véngasivermansuviagin anvinnszuiunsgeavnssueiiuaAannden Andu 25%
4. vidngesineneansumiadin arivimalulagndsnulanIIang A 25%
Uszinaualddneenselguanlumsudndadin 1 aw Judu 82,229.74 um
Usranaualdanemaenndngsstunsndsingin 1 au 1wk 42,053.15 um

2.7 SEUUNISANE

10




umo. 2

LUUTULS &Y

2.8 N1518UlaUNUENR 5182V ALNITAINSLTIUSIUT NNV ING1A Y
WuluaudeTsduunningdemaluladnszaaunainssuasinils 11978n15anEN
SEAUUUNAANYY W.A.2560 kay (RUUN 2) W.A.2561

3. iaNgnsHazanIsdfaau
3.1 Niangns
3.1.1 31u2UnUI8in
UNUNUIBNATIUARDANANEGAS 36 wihein

3.1.2 Taseairavangns
LR N UL N 1

BUINIYIUIAY 36 wdaenn
Jderuladunienin® 1 miein
INYENUS 36 WUIYNN
JIUARDANANGAS 36 whein

* sqeAe ldtundisAnlunisdnsanisinen Useilunaidu S/u
WAL N WUU N 2

BUINIYIUIAY 27 nienn
109U 15 wuwAn
YIRS 12 waein

BUINIYNADN 9 wUWAA
UFONRNY 6  WUBAN
Seudeniily 3 wUaein
JIARDANENENT 36 LN

3.1.3 51899 ULAAZNUINIVIRAZITUIUNUILAA
LY A UL A 1

NUINIVIVIAY

Fvsaulituniiein 1 wuwHN
SV Fo3n NINgin (mgud-uuR-auninlgaues)
130015199  siauigidouazdunun 1(0-2-1)

11



(Research Methodology and Seminar)

nednus
SN o3
130015901  Ane1dnus

(Thesis)

WHU N LLUU N 2

NUINIYIUVIAY
Fv1U9AU

TN Fo3w

130015104  &uuun
(Seminar)

130015105  seidsuinidsuavana
(Research Methodology and Statistics)

130015106 msmumﬁqmammiumﬁ%uqq
(Advanced Chemical Industrial Process)

130015107  msdnnsdwinden
(Environmental Management)

130015108 ﬂﬁﬂ’aﬂ’lst,awwmjw%uqa
(Advanced Unit Operation)

130015109  nsudniiarenuaznsusediuiningdin
(Cleaner Production and Life Cycle Assessment)
ngdnus

PN Foin

130015902  NUNUS
(Thesis)

NUINIVIADN
- Avasnanig
I dondauansnedvsine fseluil

YU Foim

130015503  n1sduATIzANedILDs
(Synthesis of Polymer)

130015507  nIgUIUNTERamNssuUlnsial
(Petrochemical Industrial Process)

130015508  n19b39UfAzenIIsus

(Heterogeneous Catalysis)
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130015509

130015510

130015511

130015512

130015513

130015514

130015515

130015516

130015517

130015518

130015597

SHANY

130015602

130015604

130015607

130015608

130015609

130015610

130015611

Jaunamansveslfizenadl 3(3-0-6)
(Kinetics of Chemical Reaction)

anstisgunslunszurunisUlngail 3(3-0-6)
(Petrochemical Intermediates)

NIZUIUNTNNNOAILDS 3(3-0-6)
(Polymer Processing)

WoAlloINANLAz WoADIADULNEY 3(3-0-6)
(Polymer Blends and Composites)

wialulagTin nananngsy 3(3-0-6)
(Industrial Biotechnology)

wialulagnsngdn 3(3-0-6)
(Fermentation Technology)

MYINTRVUALAMTULTQAAMNTTY 3(3-0-6)
(Industrial Plant Science and Algae)
winfinkarYuBuRdmiunsEuIunsAdlianaIn TSy 3(3-0-6)
(Ceramics and Cements for Chemical Industry)

lavzlaznsnangou 3(3-0-6)
(Metals and Corrosion)

wadaaiUninsalnUuaznisussyndld 3(3-0-6)
(Spectroscopy Technique and Applications)
L%I’e)ﬂf:fﬂLa‘WW3‘1/1’1\‘1ﬁﬂﬂﬂi%ﬂ’mmiqma’mwﬁuLﬂﬁ 3(3-0-6)
(Selected Topic in Chemical Industrial Process)

o Iunhein (Mud-UjuR-Auainfienues)
fvinendauinday 3(3-0-6)
(Environmental Toxicology)

UM 1gAaIANTIY 3(3-0-6)
(Industrial Ecology)

msﬂsmﬁummL?iawm?iqLLamﬁauLLazqmmW 3(3-0-6)
(Environmental and Health Risk Assessment)
mMswdsaninuaznismdeuiuafiviuduanden 3(3-0-6)
(Fate and Transport of Environmental Pollutant)
weluladmsuiuivudeu 3(3-0-6)
(Site Remediation Technology)
Yaudgnamvnssuaiinaranulaanse 3(3-0-6)
(Chemical Industrial Waste and Safety)

mimaﬁmmmw?ﬁmmﬁau 3(3-0-6)

(Environmental Quality Monitoring)
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130015612 wainszilundndasieiivasfegsdundon 3(3-0-6)
(Analytical Chemistry in Chemical Products
and Environmental Samples)

130015697  Beadmamsniwnuiuingon 3(3-0-6)

(Selected Topic in Environment)

- Jyndannill 3 U2BnA

denSeuanseivilundngasseaudadnfnumnlegeuluuninedels
TngAnulasuanuiugeuainane

3.1.4 WHUNISANE
WY N BUU N 1

1 aansanen 1

S GON Fos167 FIUIUNUILAR

130015901  Aneninus 9
(Thesis)

594 9 wU2NH

1 aransenen 2

WAV Fose3vn IUIUNUIBAR
130015199*  sz1dguisidunazduuun 1(0-2-1)
(Research Methodology and Seminar)
130015901 e dwus 9
(Thesis)
593 9 wienn

I 2 aansenen 1

SN 95187390 FUIUNRUIYAR
130015901  Aneiwus 12
(Thesis)
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SHAIN
130015901

uA. 2

594 12 u28nn
2  AAnsAnEn 2
¥95187391 FIUIUNUILARN
ANYIANUS 6

(Thesis)
594 6  wi2ene
* s1gAu lungAnlun1sdusanisine Useiunaidu S/U

LAY A1 LLUU N 2

SHAIN
130015105

130015106

130015107

13001 5xxx

SHANY
130015104

130015108

130015109

13001 5xxx

XXXXXXXXX

I 1 aansAnen 1

Fo3w IIUIUNUIBAR
szlguinivouazans 2(1-2-3)
(Research Methodology and Statistics)
mzmumﬁqmammiuLﬂﬁ%uqq 3(3-0-6)
(Advanced Chemical Industrial Process)
M3dnnsAwinday 3(3-0-6)
(Environmental Management)
ANFINRNE 3(3-0-6)
(Professional Elective Course)
59U 11 wudein

W 1 mensAnend 2
o3 IUIUNUIBAR
duuun 1(0-2-1)
(Seminar)
UftRmaamemhetugs 3(3-0-6)
(Advanced Unit Operation)
nsuAnTiazeauayMIUTduininsdin 3(3-0-6)

(Cleaner Production and Life Cycle Assessment)

IUFONRNE 3(3-0-6)

(Professional Elective Course)

Fgndeniiily 3(x-%-x)
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SAAIY
130015902

SN
130015902

(Free Elective Course)

(Thesis)

(Thesis)

3.1.5 AN95UYS183%

130015104

AuuUn

(Seminar)

FUIAUNDU:

Prerequisite:

593
I 2 aansAnen 1

593
I 2 aransAnen 2

593

1aidl

None

uA. 2

13 i92enn

FUIUNRUIYNR
6
6 “uenn
FUIUNRUIYNRN
6
6 “uenn
1(0-2-1)

UNANBIABIANBIAUATITDIANT o) MIAEITINUAIVIMTIUIINAITT UNAITY

a a < s v a N o & a a ! [y
IYINIT LDNEIIIVINTT LL@%L’J‘UI"?JG]LL@'JE?ULi@ﬂ‘wmﬂf\] Unauslugussunazeiusesiuny

Students are required to research various topics related to their field of

study from textbooks, articles in academic documents, journals, and website. Topic of

interested must be summarized, presented and discussed in class.
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130015105  szilgudsIdeuazann 2(1-2-3)

(Research Methodology and Statistics)

Ftaduneu : Ll

Prerequisite : None

weluladiiienisrunideyamaineimansuazinalulad nmsdnnisdoya
dmiumaifisusenunielassnu MadeusgnulaznIsiLauetays wAnLAZAILUY
YBIWHUNITNAFDY FAIkUUBNTHAMVUARaEdN N15Neaesladeied Nseaematedade
N1INAADILINNNBLTEA N1TDONLUUANAANADR N1TNAaRILNANELTYa 25 BnSnaninu
nMsiassiuitnevaues n1sldlusunsuidesaan

Information technology for searching data in science and technology;
data management for writing report or project; report writing and presentation; concept
and model of experiment design; fixed and random effect model; single factor
experiment; multi-factor experiment; factorial experiment; split-plot design; 2“ factorial

experiment; confounding effect; response surface analysis; mathematical programming.

130015106 ﬂi%U’Jl&ﬂ’]iQﬁﬂﬂ%ﬂiiﬂJLﬂﬁ“f?ugﬁ 3(3-0-6)

(Advanced Chemical Industrial Process)

FrveRuneu : Ll

Prerequisite : None

undafiun guasduazguniu weluladfifeidestunisnan mslivsylow
Mnansmasuiidelugravnssutiaseddudy funans wazdutans waluladifléluds
ndydvetgnamnssulingail wmaluladnszuiumsuusgunanainuazens angiugAans
wagRugIAInssulugnaImnssy anamnssuwmalulagdinnludagdu guaivnssy
NIEUIUNTTINMLAEAUINANERAMNTIUTIN WL UIAN

Resources, demand and supply; technology related to production; uses
of seven petrochemical feedstocks for the upstream, intermediate stream and
downstream petrochemical industry; commercial manufacturing technology in
petrochemical industry; plastics and rubbers processing technology; molecular genetic
and genetic engineering in industry; industrial biotechnology in present day; industrial

bio-process and Bio-Hub in future.

130015107 MseAnNsasLIndDY 3(3-0-6)
(Environmental Management)
vrUsAunau: budl
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Prerequisite: None

Jumdawindeuseiufuazsedulan MaNAN3TANTAWIRE BN
91M1A vezuazvendusuny nsanuaiuiiuvasiiie wealulafduinden isugmans
dawandou nisiaudswindounuudadu ulsuie nguune wagdefmundawinde
mmgmmﬁmms?ﬁuméjaﬂuqmmmim

Global and national environmental problem; environmental
management principles in wastewater, air pollution, solid and hazardous waste; source
reduction; environmental technology; environmental economic; sustainable
environmental development; environmental policy, law and requirement;

environmental management standard.

130015108 UﬁﬂﬁﬂﬁLQW’]%%ﬂ’)ﬂ%ﬂﬁﬂ 3(3-0-6)

(Advanced Unit Operation)

FvUsduneu: 14l

Prerequisite: None

n1seonkuukazn1sUssenaldufuinisiatenuigdmiunssuiIunig
anamnssutlanall nszuiumsTanm ssuuthiiide ssuuthinenna wasnsdifnulu
15991UgRaMNI Y

Design and application of unit operation for petrochemical process,
bioprocess, wastewater treatment, air pollution control system and case studies in

factory.

130015109 mwﬁmﬁazmﬂLl,azmsﬂizl,ﬁu"i'gﬁ'nsﬁ?ﬁm 3(3-0-6)
(Cleaner Production and Life Cycle Assessment)
FdeAunay: Tl
Prerequisite: None
wadnnIs Tuneu wariinisnisuaniiazenn wadaiiReitestunsand
azenn nstesiunadiv msanveadsllesiign nsdlfnwinuma §URNR vesnsHanT

(% 13

azoransonistasduuaiivlugrannnssy n1sUsedudngdnsdinvesndniue asuau
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V\qlmw“;uﬁ nMsoenuuuLBsineiaswgia aaindwinden MsUseidulszansadadig
AW Fegansiieseikasnsdanuiisades

Principles, procedure, and methodology of cleaner production;
related technique of cleaner production; pollution prevention; waste minimization;
case study for best-practice of cleaner production or pollution prevention in
industry; life cycle assessment of product; carbon footprint; eco-design; eco-label;

eco-efficiency assessment; examples of analysis and related case study.

130015199  s2tUaUITIVBMaTTUUUN 1(0-2-1)

(Research Methodology and Seminar)

dedunew: 1l

Prerequisite:  None

miﬁuﬁf’iw%’agamﬁmmmam%uazLMﬂIuIaﬁﬁLﬁaﬁmﬁ’ummﬁﬁamm
#1951 UnANIEINTS LonaTIvInns waziuledasuisesiiauls nsdanisdeyadmsiu
ﬂ’]iL%EJUﬁ’]EJQWUM%@IﬂiN’]U ANTINWLLNUNTITINANBI ﬂ’]iL%EJ‘Lli’]EJQTL! miﬁ%auasﬁagauas
piuTelutuSey

Searching data in science and technology related to their field of study
from textbooks, articles in academic document, journal, and website; topic of interested
summarized; data management for writing report or project; experimental planning;

report writing; presentation and discussion in class.

130015503  N1sAdLATIZVINDALNDS 3(3-0-6)

(Synthesis of Polymer)

JdsAuneu: 1l

Prerequisite:  None

WBuazwmalalunisdunsizinediuesd nalnujiseiniswieunediues
wuutuneuuazuuugnly MawisuneAiuefuuunIULLY N1sRTeNeAIND uUTLIARS
nswssunedueskuuleeein mawsuunediwesleglddisaiselans lanedwelsedu
ATLATENNDALLDTUUUTAA LUVETITAZANY WUUBLATU ULazUUULIILARY dnwalzauUR
YINedAes n1sankUsnediued Nsussendlugnaivinssy

Method and technique for polymer synthesis; mechanism of step and
chain growth polymerization; condensation polymerization; radical polymerization;

ionic polymerization; metal-catalyzed polymerization; copolymerization; bulk,
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solution; emulsion and suspension polymerization; characterization of polymer;

modification of polymer, application in industry.

130015507  AszuuMsanannssullngiall 3(3-0-6)

(Petrochemical Industrial Process)

FrvsAuneu : laidl

Prerequisite : None

nszvunstinsdsududeiiies nsvuiunsussuieanudou nsruIunis
wUssUmeiseUisen nssuiumsegaslafninesuils nsvuiunsuenasusenaveslsunin
nAnAueitlasiadiiduansdsduns a1sissunifldldlelasafvou Vnsiadiindnann
ansfsfunimdulelasaivou msUssendldnansnsitingiad

Petroleum downstream process; thermal conversion process; catalytic
conversion process; catalytic reforming process; aromatic separation process;
petrochemical intermediate product; nonhydrocarbon intermediate; petrochemicals

based on hydrocarbon intermediate; petrochemical product application.

130015508  M15L39UATENISNUS 3(3-0-6)

(Heterogeneous Catalysis)

dsAuneu :

Prerequisite : None

nENN15L3IUASE1 HufafussuRATewaznsrurun TSRS ULiuRY
Ui’mgmimm'ﬁm% iaIGULmaimaﬂmimezm aauwamamﬁuaﬂﬂ'l'imﬂsinLLa”m'ﬁLiﬂngﬂ'ﬁm
Uuwummlﬁwgﬂim ﬂavLﬂmiLﬂmJgﬂiEn ﬁnumaﬂmLNUQﬂim’s’;ﬁwuaﬂﬂuammwmim
Tuigeswnalve miLmsJaJLLazm’JﬁlngﬂuauummmLiwgﬂﬁm AINdedlILagnISIaeN
AnUARTe1veeRaLTe n1sidonan nyesdlsaUfATen msﬁuvjﬁuﬁwﬁﬁ%‘m
warn1sUszendlynisiseuisenidsiusiugaaivnssy

Principles of catalysis; catalyst surface and surface catalyzed reaction;
adsorption phenomena and adsorption isotherm; kinetics of adsorption and surface
reaction; catalytic mechanism; types of heterogeneous catalyst in commercial industry;
catalyst preparation and characterization; catalytic activity and selectivity; catalyst

deactivation; catalyst regeneration; applications of heterogeneous catalyst to industry.

130015509  vaunaAIansvasU)fzeAll 3(3-0-6)
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(Kinetics of Chemical Reaction)

FrsAuneu : laidl

Prerequisite : None

MANN1SIAUNAFIERTIAN aaunnaransveslisenall N15IATIERNIG
Jaunarmansvesteyadnigy saunamansvesufjisernimisaiiseiiswug vlinves
\3osufnsal ndesufnsaidiniunuusieiies wa3esufnsaluuuviolua w3esujnsaluuy
wadladiun wasieiesufnsaluuunuiuass nseenuulialesUfnsniuuugumgiineding
annyasiuarling Anudunnasesluiniasfnsal

Principles of chemical kinetics; thermodynamics of chemical reaction;
kinetic analysis of rate data; kinetics of heterogeneous catalytic reactions; types of
chemical reactors, continuous-stirred tank reactor; plug flow reactor, fluidized bed
reactor and slurry reactor; steady-state and unsteady-state isothermal reactor design;

pressure drop in packed bed reactor.

130015510  @1ssisgunslunszuaun1sUlnsiadl 3(3-0-6)

(Petrochemical Intermediates)

FrvsAuneu : Laidl

Prerequisite : None

AMNNLNBLarUITLANTRIA s EUnslunszuIuNsUlnsiadl osausanlan
lnsidusanled Indooa Musa nsnovAIaA aln3u LavayuRuSVoIIY LARYININYDY
anstisduns nalnwaznszuiunsfiddglunisieansdsduns nsuandlagldaiudou
nsusndalagldanuiou mauandlagldiiseufiter nawdeulassaiamand mady
wagnsidavydaa fdussuisenlugpamnssutingadl

Definition and type of petrochemical intermediate; ethylene oxide,
propylene oxide, polyols, phenol, acrylic acid, styrene and rubber derivatives; stability
of petrochemical intermediate; mechanism of petrochemical intermediates formation;
thermal cracking, catalytic cracking, isomerization, alkylation and dealkylation; catalyst

in petrochemical industry.

130015511  N3TUIUNITNNNDANDS 3(3-0-6)

(Polymer Processing)

FwdeRunieu : Ll

Prerequisite : None

TAnANEASUDINDFOT NTLUAINEIVDINBALDS NTLUIUNITVRINAARNULAY
8729 NM3993A N33R NMsuATym anseldmsuens nseengnseuasHanens nMsiaantud
nMnegevaNdRveds
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Materials science of polymer; polymer rheology, plastic and rubber
process, extrusion, injection, troubleshooting, rubber additives, rubber compounding

and mixing, vulcanization, testing of rubber

130015512  weadluasnauuaznaaluasAaulnEy 3(3-0-6)

(Polymer Blends and Composites)

FrdsAuneu : laidl

Prerequisite : None

WoAlloIHALLAzaNUR NSRTIUNOAILDTHAL AILUNAULY N1IRTIRdEU
arudAule 33nsduanudiuly arsdivenudiduld warafnuay wanafnasuaiy
Witleaa8819 NaN A1SwssuneAlesAoulnan YllnvesansiaTulss wedmesunly
AoulnEn auURldenavesnedmesnoulndn

Polymer blend and property, polymer blend preparation, compatibility;
determination of compatibility; enhancement of compatibility, compatibilizing agent,
plastic blend; rubber toughened plastic; rubber blend; preparation of polymer
composite; types of reinforcing agent; polymer nanocomposite; mechanical property

of polymer composity.

130015513  wAlulagyanwanamnssy 3(3-0-6)

(Industrial Biotechnology)

FwdeRunieu : 1l

Prerequisite : None

wnfnmanalulagdinm malulagiinmivseileasygianianz Tuaean
nannsugimnssuuazinaluladdinmadelval anuvasadouazatesssunianalulad
Fann walulaglusiusasiouledl walulagdinnlugeainnssuell walulagdininlu
2namnTINeIMs alulagdininlugaainnssunivdue walulagdinwlugnaivnssy
R EIEE NIPTE G

Concept in biotechnology; biotechnology and Eastern Economic
Corridor (EEQ); principles in genetic engineering and modern biotechnology; biosafety

and ethic in biotechnology; protein and enzyme technology, biotechnology in
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chemical industry, biotechnology in food industry, biotechnology in pharmaceutical

industry, biotechnology in agro-industry and environment.

130015514  walulagnsudin (3-0-6)

(Fermentation Technology)

FrsAuneu : Laidl

Prerequisite : None

ssuummviinlusedugeamnssy SagAulunszuiunisvsin mavildunennide
ﬂ’]’i@@ﬂLL‘U‘ULLazﬂ’li“UEJ’]ElUﬁﬂ’iﬂj%’Jﬂ’IW ﬂ’1iﬂ?UQMﬂﬁ]ﬁlﬁlVI’N%’quIuiBUUﬂﬂiﬂﬁﬂ
wiswgenaninavin sdesusiainnisvin nmsugmedannnslivsslomiannveadelag
NITUIUNITNLN

Fermentation system for industrial scale, raw material for fermentation;
sterilization; bioreactor design and scale up; biological factor control in fermentation
process; fermentation economics; fermentation products; bioremediation; wastes

valorization by fermentation process.

130015515  ANYINITNYUALEIMIULI@AFINNTTY 3(3-0-6)

(Industrial Plant Science and Algae)

AdsAuneu: il

Prerequisite: None

druUsznauvestiuiaiis n1sndanaznislduszlesdainiigaisiulamsn
Tusiu Tusuues Tanwdofiemmamainens mamsidsaiebofiy fvusedulunisingdvied
NINARNYTITUNUINITHALTIAD m’mﬁﬁaqé’mﬁmﬁ’u%ﬁmm UNAINYILATIUNTUITIU
VI AIUEAYVIANINENIUTIAINGT 91T NITUWANE NITNYAT ONAINNTTY
LAENSHAANIY NMAALENUAzIN A NsHnUURLESUYINYEAWINEINITHY
WAZEININY

Composition of plant biomass; production and utilization of plant
yielding carbohydrate; protein, lipid and agricultural wastes; plant tissue culture;
ornamental plants in landscaping; plant production for recreation and business;
introduction to biology; ecology and taxonomy of algae; importance of algae in
ecology, food, agriculture, industry and energy production; isolation and cultivation of

algae; skill training in plant and algal science.
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130015516  Lw31dnuazyuguuAgmIunszuIUNsIAliandvng sy 3(3-0-6)

(Ceramics and Cements for Chemical Industry)

Fdaduneu : il

Prerequisite: None

Usznnuaaes1in d1ulsenaun1uaiivaagsnin NeUIunIsHaMWsIEn
anwzlaNIzlkaraURvYauYI N mmL"fJumLLaSUizLﬂwﬁuaﬂﬂuu%Lmuﬁ drudsznaunaaiives
YuBiud nszurumssdayudiumg UiAsenlewnstu maveaevautRvesudiuud Ussiam
vosTanposlndn reulndndefiulany roslndniloiuesiin neulwindonunediues Jan
wiluAeulndn N1INEUIUNTHEALALLATIET VDL TR ALNER

Type of ceramics; chemical component of ceramics; ceramic processing;
characterizatic and property of ceramic; type of cement, chemical component of
cement; cement processing; hydration reaction; property testing of cement; type of
composite material; metal- matrix composite; ceramic- matrix composite; polymer-
matrix composite; nano-composite material; processing and structure of composite

material.

130015517 launzuasn1snansau 3(3-0-6)

(Metals and Corrosion)

JdeAunay : Ll

Prerequisite : None

lassasnanvedlany dmllveslany autfdenatazaudeneueslany
nabnnsinAuui s watany auﬂaLLazmﬁLLUaQLWaﬁuaﬂam Tanenas NsyUIUNTay
sukaznsldauvedang msdanseuluwdveaaiilvifin suuuuvesnisinnseu n1svegey
Snmnsinnsouvesian nstleatunisinnsou madenldfanlimunzay nsuiuiaey
annguandey N1sUsunseeniuy n1stesiuldaaillnin n1sindeuin

Crystal structure of metal; metal defect; mechanical property and
failure of metal; strengthening mechanism of metal; phase equilibrium and
transformation of metal; metal alloy; processing and application of metal; corrosion
related to electrochemistry; form of corrosion, corrosion rate testing of material,
corrosion protection; selection of proper material; environmental conditioning; design

modification; electrochemical protection; surface coating.

130015518  wiallagwnlnsalnUuaznsussanald 3(3-0-6)
(Spectroscopy Technique and Applications)
FdsAuneu: il

24



uA. 2

Prerequisite: none

nouiuarnsulanateyadnmaianiaUnlasalnt g3-380a awUnlasalnd
Wisgsnsudresudursusaannlasalnl duedesuuniudnslosuudaiunlasalnl uag
wuaaUnlansalny nisiigadvnlaseasisansdunsduaznisussendldinallanisaUnlnsalnd
TumAdemaaiiuagduandon

Theory and interpretation of spectroscopic data including UV-Visible
spectroscopy; FT-IR spectroscopy; Nuclear Magnetic Resonance spectroscopy; Mass
spectroscopy; structure elucidation of organic compound and application of

spectroscopy techniques in the research field of chemistry and environment.

130015597 LéaﬂﬁﬂLQW']Z‘VI'Nﬁﬁﬂﬂi%ﬂ’auﬂ’]’iaﬁﬁ'}‘lﬂﬂﬁuLﬂfl 3(3-0-6)

(Selected Topic in Chemical Industrial Process)

Fdefuneu: laeAuiusauINANY

Prerequisite:  Faculty Permission

TnAnwdesdnunduaice unanadwnis wnansivnis wazdulediiie
denhdeftaulaifedesiunszuiunmsgnamnssinadl uddnuidednlngldsuiuuziii
NeNsEiivine

Students are required to research textbooks, articles in academic
documents and journals, and website to select a topic related to chemical industrial

process of their interest in order to study in depth under advisor supervision.

130015602  fAwIngrdaindon 3(3-0-6)

(Environmental Toxicology)

JdsAuney: tud

Prerequisite: None

msﬂwﬁLﬁ'm%’aqﬁ’uqﬁumwwwéuazéqLLmé’am NANTYNUVDIAITNYAD
AailTnuazszuuing nann1sRvINeNEInden NSLNINSYaNeveETRivluAwInd oy
NI¥UIUNITAATY mmJ?iaugﬂmiﬂww%’amwLLazmmzammq%amwmaqmiﬁﬂu
Fanden Inzitaseaeuanuiuiiv nsUssdueudssesansiy nsdifine
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Toxic compounds related to human health and environment, impacts
of toxic compounds on living organism and ecosystem; principles in environmental
toxicology, distribution of toxic compounds in environment, absorption,
biotransformation and bioaccumulation of toxic compounds in environment, toxicity

testing and analysis method, risk assessment; case study.

130015604  UNAINYIAFINNTIU 3(3-0-6)

(Industrial Ecology)

JdsAuneu: 1l

Prerequisite:  None

NANNIINNEIFINGT N15a1eNaanaIy Jninstissalnilussuuiinalas
TusyuuenavnIsy LWIRRAUTIAINEIAaIMNTIN NSTARLIRRaIMINT TGt (Blof)
nsdiFnwTiAeades

Principles in ecology, energy transfer; biogeochemical cycle in
ecosystem and industrial system; industrial ecology concepts; eco- industrial

development (EID), related case study.

130015607 ﬂ’]'iUi%Lﬁuﬂ’J’]ﬁJL?iEJWINgQLL’Jﬂa’lauLLaztﬁlﬂ’]W 3(3-0-6)

(Environmental and Health Risk Assessment)

AdsAuneu: Ll

Prerequisite: None

%E:fﬂﬂ’]'islla\‘iﬂ’]'iﬂ‘i%Lﬁuﬂ’nllL%EJQ%QLL’JG]%E]@JLLﬁ%?ﬁm']W ﬂ’rﬁizqm’mtﬂu
funT1e NsUsEliunisnevauesaduiy nsuseiiunsdulaiuansie ldunianis
SUduia anududuvesasiiy sruzalazaud NSt MuASNYaEAULEES LUIAR
MIuNsnsTaElvaLnden nsdiinw

Principles and conduct of environmental and health risk assessments;
hazard identification, dose-response assessment; exposure assessment, exposure
pathways, concentration of toxic compound; duration and frequency; risk

characterization, concept of environmental distribution; case study.
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130015608 msuUsanmuaznisindeuiivafvludauindou 3(3-0-6)

(Fate and Transport of Environmental Pollutant)

dsAuneu: lull

Prerequisite: None

nalnuarnszuiunisiadouiivesaisiaiindenaiivlusinie iinasiu
aruduitusvemdnman ueiiidndlunginssuvesansiaiiseniernia diuasiu auga
wilkazannudousyninsessen1aduanden nseelon nswdsuie maaiivaznisuls
anmmaailuanimuinden wuusiasmeadnmansaiudsndey

Mechanism and movement process of chemicals or pollutants in air,
water, and soil; relation of physicochemical principles in the behavior of chemicals
within air, water, and soil; chemical and thermal equilibrium at environmental
interfaces; transfer; chemical transport and fate in environmental compartments;

mathematical model in environment.

130015609 Lwﬂiuiaﬁmiﬁuw”ﬁuﬁﬂmﬁau 3(3-0-6)

(Site Remediation Technology)

rdsAuneu: Ll

Prerequisite: None

MsunsnsTaNELarsuUsanesEnssunselulouduniduaretunad
neemgiuivudeu wmeluladnisiiugmnanenin wadl uaz@aniw samsgrunisiida
ansUuton Wewe wazdodiiumduindey

Hazardous organic and inorganic contaminants fate and distribution;
investigation contaminated sites investigation, remediation technology: physical,

chemical, and biological remediation, clean-up standards, policy and regulations.

130015610  vauHegnaminssuialinasadnulasndy 3(3-0-6)
(Chemical Industrial Waste and Safety)
Fwndsfunew: Ll
Prerequisite: None
uwasidauaznisiuunveadogaivnssuiadl nsussiiuaiudes
nsunsnsznevesvendedunsieluil enniauaziu aluladiitauagnisfidn
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mafvinwnaznistostusunsieanveads ngmnefifeidestuamaaivazveds
JURTIY dAANYLAEN1IIZLDN

Source and classification of chemical industrial waste; risk assessment;
dispersion of hazardous waste; water, air and soil, treatment technology of waste,
storage and hazard prevention; laws related to chemical and hazardous waste, fire and

explosion.

130015611 msmw%’mmmwﬁmmé’au 3(3-0-6)

(Environmental Quality Monitoring)

Fdsdunew: g

Prerequisite:  None

N1398NKUUNITAUAI0E1N AN UTaYa N157919TA N15IATIENR
URHG wazn1sudanadiegianisduindouvestuazinds e1niea Au Aungneu
Aeoawazaiuduaziiou duneunismenunisnnafraunndunndounuteify
NOQVIENY 1NATTIULAZINAT TTunTiAEITeq

Sampling design; techniques for data collection; measurement; data
analysis and interpretation of environmental samples of water and wastewater, air,
soil, sediment, noise and vibration; procedure of environmental quality monitoring

report in accordance with laws, regulations, standards and relevant criteria.

130015612 afAnseiluniniuiliaiiuaziiegiaduindon 3(3-0-6)

(Analytical Chemistry in Chemical Products and

Environmental Samples)

Fwndsfunew: Ll

Prerequisite: None

vanmsuaznguivosnadauaziaiesiiodmiumsiinneinaniasiaiiuay
fheesdunden Miduinegne Maiuinwidedn mawieuiiesn nadenitneaey
N15ldataluganiiinsed N153AT181RIAUTENRUIANAIMTUATUANAMAINHER9ILAL]
nsnsgasuafiviudoulueinia fu 1
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Principles and theory of technique and instrument for chemical product
and environmental sample analysis, sampling, preservation and sample preparation,
test method selection, use of statistics in analytical chemistry; chemical composition
analysis for chemical product quality assurance; analysis of contaminated pollutant in

air, soil and water.

130015697  I309ARLWIZNNIAUAIIndoY 3(3-0-6)
(Selected Topic in Environment)
FTaduneu: IneANUTNYTEUINNAME
Prerequisite:  Faculty Permission
TnAnwdednunduaiivns uneidns waenivns  wasiulediile
Benteiaulafedesiusmduindsy uddnuiddningldsuruuginenenaseivine
Students are required to research textbooks, articles in academic
documents and journals, and website to select a topic related to environment of their

interest in order to study in depth under advisor supervision.

130015901  3neinus 36
(Thesis)
Fdadunew: Tneanuduteuvesrne way/vie 01a158iusnw
Prerequisite:  Permission of faculty and/or supervisor
Tn@nwdesiinedinusaieldfwuziinete1aseiunwilasunis
ussalnetndininende dndnwdesufoinunguardetiuiitmualnaniaivuazdadio
INY1AYDE1LATIATA
Students are required to conduct a thesis under supervision of advisors
appointed by Graduate College. Rules and regulations for undertaking dissertation set

by students’ department and Graduate College must be observed strictly.
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130015902  Anendwus 12
(Thesis)
FTaruneu: fesudnvifuegetioy 9 Meie vise IngANUTILYEU
YDIADY
Prerequisite:  Pass core courses at least nine credits or permission of faculty
UnAnwdesinnisiaueiitenuisy wisnaiudnudnerinus Ineridnug

L4 1

desriuniseyiAaannauynssunsinendnusuasiinsafiuiedises 1 1509 Tuasans
seRUTAnTosEAULILINIA Ve lauedefiUszuAvinsuasinmsfuinduidesninnis
Uspdmmseehatosvisadadeuaunsfing

Students are required to submit a research proposal and nominate a
thesis advisor, the thesis must be subjected for approval by the thesis committee and
students are also required to publish their work at least once or at least once to

present their research in public seminar before graduation.
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Adando (Fate and Transport of
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Yuidlou (Site Remediation Technology)
130015610
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