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919135855 URAvaUNENgns lnen1sameidoussunuuliduniienn (Audit)
2.5 wnunmssutinfnwuaridnsansfinwluszes 53
WHU N WUU N 2

o ¥4 ST Fns ez ulnnsAnw (Aw)
SEAUTUY
2563 2564 2565 2566 2567
U7 1 25 25 25 25 25
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Judinnininazdsanisane - 25 25 25 25

2.6 SUUTEINUATLUNY
suUszinavasniadndulngleluiutuineurete19sdusedmanans Amauunu
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Tunsifetuge \udianilusuianniadsasilassnisanusuniiofunaenuiioatvayy
nsi3devenindnw
2.6.1 suUsyanuseiu (e : um)

- . Yauuseunad (U)

S eAsenesY 2563 2564 2565 2566 2567
JuUszanauAY | 21,188,600.00 | 22,248,030.00 | 23,360,431.50 | 24,528,453.08 | 25,754,875.73
sulsznadusela | 9,019,600.00 | 9,470,580.00 | 9,944,109.00 | 10,441,314.45 | 10,963,380.17

FIWIE5U 30,208,200.00 | 31,718,610.00 | 33,304,540.50 | 34,969,767.53 | 36,718,255.90
2.6.2 UUsZUUII89Y (MUY - UIN)
NN Yauusganad (Um)
2563 2564 2565 2566 2567
. SUANTEUNIT*

Ruhou 15,563,300 | 16,341,465 | 17,158,538 | 18,016,465 18,917,288
ANNOULNU 1,350,800 1,391,324 1,433,064 1,476,056 1,520,337
Anltaee 1,419,900 1,462,497 1,506,372 1,551,563 1,598,110
A Tan 1,010,000 | 1,040,300 1,071,509 1,103,654 1,136,764
Ruganiyu 4,106,300 | 4,311,615 4,527,196 4,753,556 4,991,233
J1E9eBY 9 - - - - -

57 () 23,450,300 | 24,547,201 | 25,696,679 | 26,901,294 28,163,733

JunuanlumsAendnans | 7,816,767 | 8,182,400 8,565,560 8,967,098 9,387,911
. wamu

AASADN 6,307,900 | 6,497,137 6,692,051 6,892,813 7,099,597

AT Aenoadng - - - - -

71 (v) 6,307,900 | 6,497,137 6,692,051 6,892,813 7,099,597
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TRNUAMYUABNANERT 2,102,633 | 2,165,712 2,230,684 2,297,604 2,366,532
53 () + () 29,758,200 | 31,044,338 | 32,388,730 | 33,794,106 35,263,330
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utlnAnen 25 50 50 50 50
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AldelunsanumUudin 512,018.44
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(FTUUUTZANAILHLRY SUUNIURL/NBYU/ Y905 16978)
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5189 TULARSANINIVILALINUIUNUIBAA

SHaIYN
040125004

040125001

040125002

040125003

040125500

WUINIYIUIAU (Required Course)
391U9AU (Compulsory Subject)

Ja3un midgin (UssEne-UfuR-AuadinlgnuLed)
VANNINLANGAAINNTTY 3(3-0-6)
(Principles of Industrial Chemistry)

N1INTIANGIUNNEANULALAL 3(3-0-6)
(Physical and Chemical Characterization)
UfUAnsnsaafiaainanmeninuaziadl 1(0-2-1)
(Physical and Chemical Characterization Laboratory)

524 08U75398 1(0-2-1)
(Research Methodology)

duaun 1(0-2-1)
(Seminar)

FUIAULANIZUULEIYT (Compulsory Subject for Specific Fields)

PnANYIADIRINLTIUS oL TIAURNIZHVUITT TULY LT ALY UIVINTS

o 1 a 2 &J
ULIU 6 NUWAR AU

SV GRLN)
040125100

040125101

U GRLN)
040125200

040125201

1) wauRvwasukasmalulag 8ie)
(Field of Energy and Green Technology)

cﬂ' a 1 a a wva Y Y v

Y9IV nuenn (U3T818-UUA-AUAIINIBAULDY)
ANYIANENSAIINADU 3(3-0-6)
(Environmental Science)

PAIUNIWEBN 3(3-0-6)
(Alternative Energy)

2) wudnananans

(Field of Materials Science)
Fa3w e (Ussene-UfuR-Auaiinienuia)
AUURURIIEn 3(3-0-6)
(Properties of Materials)
NILUIUNTHANTER) 3(3-0-6)

(Materials Processing)
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3) wwusIvUlnsiadl
(Field of Petrochemistry)

SWERY Fa3un midgin (UssE18-U{UR-AuAdIflIgnuLed)

040125300  wialulagUlnsidey 3(3-0-6)
(Petroleum Technology)

040125301  nsyuIUNMIARamMNssudlasiadl 3(3-0-6)

(Petrochemical Industrial Process)

4) WVUIITINTZUIUNITNQATINNTTH
(Field of Industrial Process)
SWERY Fa3un midgin (UssEne-UfuR-AuadinlgnuLe)
040125400  ANSBALUUNTTUIUNNT 3(3-0-6)
(Process Design)
040125401  MsAwUszgndlugaavnssuall 3(3-0-6)
(Applied Computation in Chemical Industry)

5) WU INALULATEUNTWLAZAINIY
(Field of Health and Beauty Technology)
SWHIY Fo3n el (Ussene-UfuR-Auaiifienuias)
040125600  Imemanitugsvomdndusifioquammuaramy 3(3-0-6)
(Advanced Science for Health and Beauty Products)
040125601  ialuladszuuihdaiioguainuazau 3(3-0-6)

(Delivery System for Health and Beauty Applications)

Aeuwus
040125501  AINGIUNUS 12
(Thesis)

nuINIvILaaNn (Elective)

FYNFDNLANIZUVUIINN

Undnwdesamefoudsuividonamzuausien lunvudnlaweusdivinis
TaenadeafuinTifuamsusudian S1ua 6 whedn i

1) wvudrImassuLasnalulagdidien
(Field of Energy and Green Technology)
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SWERY Fa3un midgin (UssEne-UfuR-AuadinlenuLed)

040125102  msUszfiuransznuseduindon 3(3-0-6)
(Environmental Impact Assessment)

040125103  nseusnenaanululssugnaInngsy 3(3-0-6)
(Energy Conservation in Industry)

040125104  n13UssLlindnansdin 3(3-0-6)
(Life Cycle Assessment)

040125105  walulag®mna 3(3-0-6)
(Biomass Technology)

040125106  wiAlladmsimszsivafivludanden 3(3-0-6)

(Environmental Pollution Analysis Technology)

040125107  wialulagn1sdnnisuesdesunsie 3(3-0-6)
(Hazardous Waste Management Technology)

040125108  i3asfmamennednundsnuwazinaluladdiden 3(3-0-6)
(Selected Topics in Energy and Green Technology)

040125109  Sesfafriumeinundsnuiarmeluladdiden 1(1-0-2)
(Special Topics in Energy and Green Technology)

2) WIUIYIEAAENS

(Field of Materials Science)

SWHIY Fo3n el (Ussene-UfuR-Auaiifienuias)

040125202  MsdATIZRLarNITAALUSURIWORNDS 3(3-0-6)
(Polymer Synthesis and Modification)

040125203  nnsidewanInuazAIIaRusTeINediles 3(3-0-6)
(Polymer Degradation and Stability)

040125204  Jaausenau 3(3-0-6)
(Composites)

040125205  walulagiwsiiin 3(3-0-6)

(Ceramic Technology)

040125206  Yamdugs 3(3-0-6)
(Advanced Materials)

040125207  langiIneazn1snnniou 3(3-0-6)
(Metallurgy and Corrosion)

040125208  \aflifuiia 3(3-0-6)
(Surface Chemistry)

040125209  Januilu 3(3-0-6)
(Nano Materials)

040125210  GesAmanznsiuianaans 3(3-0-6)

(Selected Topics in Materials Science)
040125211  \SoeARTILAYNIAUIARFNENT 1(1-0-2)

(Special Topics in Materials Science)
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040125302

040125303

040125304

040125305

040125306

040125307

040125308

040125309

040125310

SHEIY
040125402

040125403

040125404

040125405

040125406

040125407

040125408

040125409
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3) wauIvUlasiadl
(Field of Petrochemistry)
Fa3 midgin (Ussene-UfuR-Auadiflenuia)
nsisaUfAseeniiug 3(3-0-6)
(Homogeneous Catalysis)
N13L39U RTINS 3(3-0-6)
(Heterogeneous Catalysis)
ﬂ’]i@@ﬂLLUUSSUUU{jﬁ%U’]Lﬂﬁ%‘uq\‘I 3(3-0-6)
(Advanced Chemical Reaction System Design)
nszvunsheniugaamnssulinsiad 3(3-0-6)
(Separation Process in Petrochemical Industry)
Jrnssun1snduy 3(3-0-6)
(Distillation Engineering)
asstunsiashlullnsiadl 3(3-0-6)
(Reactive Intermediates in Petrochemistry)
NARANUIATLATILAZNITARIUINTZUIUNNT 3(3-0-6)
(Petrochemical Product and Process Development)
Fosdmameniafudlasiad 3(3-0-6)
(Selected Topics in Petrochemistry)
Fosdnfimuneiullngad 1(1-0-2)
(Special Topics in Petrochemistry)
4) WYUSIYINTEUIUNITNDATINNTTH
(Field of Industrial Process)

Fa3vn iagin (UssEne-UfuR-Auadiflenuia)
Anulaendelunssuiunisanannssuadl 3(3-0-6)
(Safety in Industrial Chemical Process)
aauwamam%LLaz‘imﬂiimUﬁﬁ%mmﬁ%’juqq 3(3-0-6)
(Advanced Kinetics and Chemical Reaction Engineering)
nsasulugnamnssuail 3(3-0-6)
(Chemical Industry Investment)
wialuladddouiazdn 3(3-0-6)
(Dyes and Paint Technology)
WaAENTVINALTIAUIAULAZNTINADILUUNTEUIUNT 3(3-0-6)
(Computational Fluid Dynamics and Process Simulation)
wAlulagaee1nkagn13eNRUUTNHIALATEENY 3(3-0-6)
(Clean Technology and Eco-Design)
L‘%'mé’mmewwéﬁuﬂizmumsmqqmamﬂiiu 3(3-0-6)

(Selected Topics in Industrial Process)
ITRIARTLAYNIAIUNTEUIUNITNNEAAINNTTY

1(1-0-2)
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(Special Topics in Industrial Process)

5) WU INALULAEEUNTWLAZAININ
(Field of Health and Beauty Technology)

SWERY Fa3un midgin (UssEne-UfuR-AuadinlgnuLe)

040125602  \AilAoaaaun 3(3-0-6)
(Colloidal Chemistry)

040125603  answAnfusisssuAiiionsssgndlivnaniedions 3(3-0-6)

(Natural Products for Cosmetic Applications)

040125604  NSHAILINAASUNAVAINUAZ AL 3(2-2-5)
(Health and Beauty Product Development)

040125605  FanTanmiileldluszuuiiigs 3(3-0-6)
(Biomaterials for Delivery System)

040125606  MsUTIdansssiaaniailogunmiazAL 3(3-0-6)

(Health and Beauty Business Management)

040125607  (FosdnlamzynesnumaluladauainuazaLam 3(3-0-6)
(Selected Topics in Health and Beauty Technology)

040125608 (Fosdnfiawmadnumaluladaunmiazaiue 1(1-0-2)
(Special Topics in Health and Beauty Technology)

Ay naannatu (General Elective)
PnAnwrda1uisatdonsiedviseauvuandneMmdadouluuniinends
mummLﬁuﬁuawaqmﬂ%mﬁammﬁs?r;ﬁ%’uﬁmawﬁﬂqm
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WHUNITANY
W1 aramsfnenidi 1
Fodn
VANNITNILALENEIVINTTY
(Principles of Industrial Chemistry)
N1INTIANGIUNNEANULALAL
(Physical and Chemical Characterization)

UTRNseTafigainanenmuagiail

(Physical and Chemical Characterization Laboratory)

528U

(Research Methodology)

AU

(Seminar)

FUIAULRNIZLYUIIV

(Compulsory Subject for Specific Fields)

593 12 wUQ8NA

W1 aensdnend 2

Fodw
eTNUS

(Thesis)
AV IVIAVLRNIZLYUIIU

(Compulsory Subject for Specific Fields)
AT UFDNANIZUVUTINN

(Special Elective Subject)
A UFDALRNIZLVUTIYY

(Special Elective Subject)
Sgndenihly

(General Elective)

NU28nH
3(3-0-6)

3(3-0-6)

1(0-2-1)

1(0-2-1)

1(0-2-1)

3(3-0-6)

u28nn
3

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(x-x-x)

UAD.2
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94 15 %UQena

I 2 aansAnen 1

SHEIY T3 VYInTe)
040125501 Ingunus 6
(Thesis)

S 6 W28nA

2  aansAnen 2

SHEIY T Y YInT:)
040125501 Ingnus 3
(Thesis)

9 3 wUenn
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A195U183187391 (Course Description)

MANNIINLATRNAINNTTY 3(3-0-6)
(Principles of Industrial Chemistry)
Jadunow - Lidl
Prerequisite : None

NANNIINILATAEINNTIUAWLATBUNTES laseasne tnusinl1udeels
UssinnuazdoulvvesfAzen Ugjﬁ‘%sm/imasﬁzumauiumsmumaqmammsu
ninnsduaiefundd nguifugueiivesvewdariailaeostiudy
ﬂ’]iL%EJﬂ%E]ﬁWiUi%ﬂ@UIﬂE]E]%aLusfilu AnuiadhvesansuszneulaeasAlutuLay
nMsUszenALlsgaanvnssa wénnssugmumamans nsasuulammaiadl
LAEN1INIEAINAELANITAIUANVDINTLUIUNITAUNNAAIENT N15UTBENA
lunseuIunsaRaIvnTsy

Principles of industrial chemistry in organic chemistry; structures;
reactivity criteria; type and codition of organic reactions; multistep reactions
toward industrial processes; principles of inorganic chemistry; fundamental
theorem of solid-state chemistry and coordination chemistry; naming of
coordination compounds; reactivity of coordination compounds and
industrial applications; principles of thermodynamics; chemical and
physical changes governed by thermodynamic processe control; industrial

process applications.

N1INTIANGIUNWNBANLALLAL 3(3-0-6)

(Physical and Chemical Characterization)

dsAuneu - lidl

Prerequisite  : None
Lﬂéaaﬁaﬁm%’umimmﬂqaﬁwNmamwuazmamﬁﬁua\‘imi ﬂﬂ‘iﬂizqﬂﬁ

wadalndlwadgnamnssunianuadninsalnd  wediliin lasuilnnsi

lulasalnd nsdmsesiituin wasmadiansiwszhilemudou
Instrumentation for physical and chemical characterization applications

of industrial chemistry modern  technique in  spectroscopy,

electrochemistry, chromatography, microscopy, surface analysis, and

thermal analysis techniques.

UfjUAnsnsrafiaainanegninuaziall 1(0-2-1)

(Physical and Chemical Characterization Laboratory)

Jtdunew Ll

Prerequisite : None
UftRnsmaaignamnsmiiisdesiuiniesdleinsziilonsiafigeil

NNMENMNLALINBATIVDIENT MFATIIsITTI el awninsalnd



040125003
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lasu1lnng il nsiessiieainusen n1siasienlaeldndesqanssadl
nsATIRigRTiuAY

Industrial chemistry laboratory related to analytical instrumentation
techniques for physical and chemical characterization of matter; elemental
quantitative analysis; electrochemistry; spectroscopy; chromatography;

thermal analysis; microscopy analysis; surface characterization.

524 08U75398 1(0-2-1)
(Research Methodology)
dsAuneu Ll
Prerequisite : None

NsRALILWIAAMIINgImMant nsldmaluladansauwmelunisduaudeya
nadnermansuavinaluladfiviuais Tusunsun1sdnnisienasdnada
nsdafiiudeyaansaumeegiadissuy wannisvessuideuisive  nsimun
WdoN15398 N1598NLUUNITNIAREY NMISNUTIUTINTBYE N1TAAsIeitaya
NMIWUTIBNUITY NMTUNAUONAIIUITY AR INTUNUIENITINEImanTLaz
walulad

Development of science concept; information technology usage to
search for new scientific discovery and technological information; reference
management software; systematic information storage; principles of
research methodology; research topic setting; experimental design; data
collection; data analysis; research report writing; research presentation;

statistics for scientific research and technology.

nermansandon 3(3-0-6)
(Environmental Science)
Jdsduneu ;- Lidl
Prerequisite  : None

nsthdaminds msmidnlulnsausazreaneds nmstdnasdunidazans
ageanimindelngnszuiunismenisgady nissnidelsa nszurumstidnans
flazaneh msuandsulossuuaznisuenlneldideunu nszuiunisidna
nauLazansfiavaneii NTLVIUNIANGU Uafiun1eInA Huazesalasingiiy
N1IAIVANNANYN D INALAZIFES

Wastewater treatment; nitrogen and phosphorus treatment; dissolved
organic  treatment by stripping process, disinfection; dissolved solid

treatment; ion exchange and membrane separation; color, odor, and



040125101
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dissolved matter treatment processes; adsorption processes; air pollution;

particulate matters and toxic gases; air and noise pollution control.

NANUNIUEON 3(3-0-6)
(Alternative Energy)
dsAuneu Ll
Prerequisite : None

YHUAYDINFINUMYUIEU Fnwaiziane aunieuyauasAngninnisly
Usglewtl aluladnisdsundsnuuasranseny ndsnumaden ndsnuy
LLﬁQ@WﬂGlEj L%aéL%@Lwaﬂ LL‘UG]LG]@%‘I WA IUAY wé’ﬂmwfw wé’wu%amauas
vaude walulagnisdniiundsany aatunimdagiuuazuuiliulusuian
YBINAINUNIGLEDN

Renewable energy types; characteristics, availability and utilization
potential; energy conversion technology and its impacts; alternative energy;
solar energy, fuel cell, battery, wind energy, hydro-power, biomass and
wastes energy; energy storage technology; current situation and future

trends of alternative energy.
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040125103
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nsUssiiunansEnuiedaIndon 3(3-0-6)

(Environmental Impact Assessment)

Jldunew - Lidl

Prerequisite : None
voulrnLazUsEifunisussifiunansenunisdeuindey NAATENU

?QLLméjammﬂmmwﬁﬂ 2INF AU UazauANveINyed N13UsELlluNansENy

NNFIAN NSTEIUTINVDIUTEATY  NISWBUTIINU MsUsElluNansENy

Awanden MylnTsinansEnuNIdLIadey nguanefiieitesiudsndey
Scope and identification of environmental impact assessment;

environmental impact to the quality of water, air, soil and human health;

social impact assessment; public participation; report writing; analysis of

environmental impact assessment; laws related to environment.

nseusnenaululssugnaInngsy 3(3-0-6)
(Energy Conservation in Industry)
deRuneu - Ll
Prerequisite : None

nMyRTEINsaydendanuuaznsiingany melianseysnenaeau
n15915339A N15ldndeu wmalianisusendandsudniugunsaldigg
Tugmamnssu mavszndannudeu nmaledlUldusslend nnanudeu
Adgldanauminduanlday

Analysis of energy losses and energy usage; energy conservation
techniques; measurement of energy consumption; energy saving
techniques in various equipment in industries; heat savings; steam

utilization; heat recovery from furnace.

nsUselivingdnstin 3(3-0-6)
(Life Cycle Assessment)
FdeRuneu il

Prerequisite : None



040125105

040125106
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nsrIuMsUssdiunansenuvemdndasivaruinis wadanmsiensgiiiie
wanszvudedsuanden T9insTinvendndug IngAvuaznisuussy
n1snsraedudn sldeu nslddn nsldvguidounaznisidaen doya
nansEnudiudsuindsuiiianiseonuuy n1sidenmaluladnisuda
waznsimuHAn s dulinsdeduindon

Products and services impact assessment; assessment technique to
evaluate environmental impact of product and service; product life cycle;
raw materials and processing; product distribution; usage; reuse; recycle and
disposal; environmental impact information for design; selection of

production technology; environmental friendly product development.

walulagdiua 3(3-0-6)
(Biomass Technology)
IndeRuneu il
Prerequisite : None
e peAUTENOU  UnawwesTiIa  n1swUsIuTINameaiuiou
nswngd Inlsladia Mediaduy Mswussudmaanedunil nsmdn \Foinas
P Tuletemuea Tulediwa ansdunidiyaniiu nedwesdinm
Biomass; composition; source of biomass; thermal conversion of
biomass; combustion; pyrolysis; gasification; biochemical conversion;
fermentation; biofuel; bioethanol;, biodiesel; value-added organic

chemicals; biopolymer.

waluladmsiesziuafivludundon 3(3-0-6)
(Environmental Pollution Analysis Technology)
JdsAuney ;o bl
Prerequisite  : None

LnmNLAndudsnedeslunsiansuafiviuiu 1 uageinie Tedady
MO INEasInIgIuluNITIRNIEY 3BNsdudiegne nswsenals wella
N15RAAINLAZNITIATIZIRI8LAS09Ee Lwulwes-BLanlnsa wadadgatu
nsiva watlansadninsalnl wadanisnisien

Environmental concept for determination of pollutants in soil, water

and air; legal regulations and standard analysis; sampling preparation;
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040125108

040125109
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-22- UAB.2
monitoring techniques and instrumental analysis; sensor electrode; flow

based techniques; spectroscopy techniques; separation techniques.

wAlulagnsInn15veddudunsiy 3(3-0-6)
(Hazardous Waste Management Technology)
JndeAuney
Prerequisite : None

LRAINILEALAZNITTILUNVBUALIUATIE N1SUTELITUYDILEOURT Y
Msunsnsranevewendedunsglutn enneLaziu msvidnvendesunsie
1ag5n19NEAIN Maad Maad-Wand nsietaznisienau

Source and classification of hazardous wastes; evaluation of hazardous
waste; dispersion of hazardous waste into water, air and soil; treatment of
hazardous waste by physical, chemical and physico-chemical methods,

incineration; landfill methods.

Sosfmamzmeundsnusasmaluladfiden 3(3-0-6)
(Selected Topics in Energy and Green Technology)
JdeAuney
Prerequisite : None
nsAnwnaznsedusielubesdmanisfivhaulafisadesiundseunas
wAlulagdien
Study and discussion in interesting selected topics related to energy

and green technology.

Sosnfiaunainundanusaznaluladiden 1(1-0-2)

(Special Topics in Energy and Green Technology)

IdaAuneu ;g

Prerequisite  : None
msfnulurdesafuihaulafondesiuiwindouwaznaluladdiden
Study in interesting special topics related to energy and green

technology.

AUURURIIEn 3(3-0-6)
(Properties of Materials)
ndsduney Ll
Prerequisite : None

nsuunUssinnvesian  lassasiegania audinianienn audidauas
anUAenusou antRdaluin audRdwdvian uazaudfdng anuduius
seminlassaeivantfivesian wasmafiuauiRvestan
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Classification of material types; microstructure; physical property;
optical property; thermal property; electrical property; magnetic property;
mechanical property; relationship between structure and property of

materials; and materials property enhancement.

NILUIUNTHARIER) 3(3-0-6)
(Materials Processing)
wdedunew - lidl
Prerequisite : None

Ingrmansuazmalulagveinszuiunisndndan n1suledn nsanwls
nsdsulagsgy nsrviunistugufagueuaznisedndanadisninudou
nsuszynaldalugnainngsy

Science and technology of material processing; solidification;
modification; deformation; powder forming process and thermomechanical

processing; industrial applications.

NTAIATIZNLAZNIIANVDILUTHOALLDS 3(3-0-6)
(Polymer Synthesis and Modification)
Ftdunow - Ll
Prerequisite  : None

Uﬁﬁ%mmﬂﬁmwaﬁLuaﬁ‘LquﬂMLLaszU%’ju N5IAUTELANYBINTLAA
Wodilues wuveuyadase uuuuaAnlesau wuukauloosuy wuullaag
LWUUATE wuudielaudsey wazhuuaielaungy n1siinnadiues
3731 UAse1vemedines n15USUUTImIanNIgn nuasn1aiveanadiues
nsdansnzsinar mswauneAle vy fladtuiamz uaznszuiunisiin
Wodluos

Chain-growth and step-growth polymerization reaction; classification of
polymerization; free radical, cationic, anionic, ring-opening, metathesis,
charge-transfer, and group transfer polymerization; copolymerization;
reaction of polymer; physical and chemical modification of polymer;
synthesis and development of functionalized polymer and polymerization

processes.

NSLERLEN LAY AT BT INDALLIDS 3(3-0-6)
(Polymer Degradation and Stability)
Fudsrunan Ll

Prerequisite : None



040125204

040125205
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nodnesuasnanseNudedIndan nalnnisideuanin nisidenann
waessdnuiou wasUiseneendiadu  N15AAIENINN NTAAIYNINTINN
VYTNANFRANUALAITIMUNUTELAN  ANNLEdeTvoInedlLes wazmalulad
nsuUsldlvdvesnediues

Polymer and environmental impact; degradation mechanism;
degradation by light, radiation, heat and oxidation; mechanical degradation;
biodegradation; plastic wastes and classifications; stabilization of polymer

and recycling technology of polymer.

TanUsEney 3(3-0-6)
(Composites)
Ftdunow Ll
Prerequisite: None

fanusznouiilewediued YanUsznouiddelans Yanuszneuiowsifin
auuddana auliuuudanafinuazkaudaladn AIUNUNIUNITHANIN
MaAeulasssy M3 wazaudvesiagUszney Anuduiudszinenaln
FEAUTANIANUNGANTTUTTAVNNAIAYRIAAUTENBY ATPRNUUUIARUSYNBY
filandRiTy

Polymer-matrix composite ; metal-matrix composite ; ceramic-matrix
composite; mechanical property; deformation, elastic and anelastic
property, fracture toughness, creep and fatigue of composite, relationship
between microscopic mechanism and macroscopic behavior of composite;

design of composite with improved property.

wiAlulagigsiin 3(3-0-6)
(Ceramic Technology)
JdsAuneu - Ll
Prerequisite: None

NIYUIUNITRNEALYSIEN LmﬁﬂmimﬁmL%iwﬁﬂLLUU%@L@MLL@%L%W%%Q@
autRvenssndinfitutunssuiunisnda n1sUsegndld waiindidnvsednd
dannsetinddinm dmunulasedne Jagusdndwiuneamniias

Ceramic processing; processing techniques of traditional and advanced
ceramic; processing effect on ceramic property; applications; electronical

ceramic, bioceramic; structural ceramic; high temperature ceramic material.
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[
[y Y

TAAUUEN 3(3-0-6)
(Advanced Material)
Ftedunow Ll
Prerequisite: None

a Y 1

feruuariiegravesianlugs Mamley N1InsIafigatuaznsUszendly

[ § o [ = a « a [ 1 =3 [
Tantuge wadwesurlnin Jagielediannin Jaquiindn Taquily

9 Y
[ IS [

AN INN ’Jﬁﬂﬂizﬂ@U%ﬂiﬁﬂ Lavdamedanioy ﬂsaiﬁﬂmsuaﬁmiﬁwmi’a@%ugq
Tudagdu

Definition and example of advanced material; preparation,
characterization and application of advanced material; intrinsically
conducting  polymer; piezoelectric  material; magnetic  material;
nanomaterial; biomaterial; advanced composite and intelligent textiles;

case study of recent advanced material.

langInguaznisnnnseu 3(3-0-6)
(Metallurgy and Corrosion)
IdaAuneu ;g
Prerequisite  : None

1As9as1e audfdana andiniaail maluin meudmvdn wagniepusou
vaslany ununfivlauaznisidsumaveslans nsidosuivedans lavengy
AN LHANLATINANNAT lansuanNNquLian QuUNamIansLazIauIans
lunszurunseandndukaznisiansou lnezunsutasuud ngufdndluimas
nszvauMaAnidtosiu sUuuaznalnmsinnieu msfnnseunuuaiiame
n1sfianseunuy Aaddn nisianseunuugidy nsdanseunieliminudu
Msdnwse waznisianseuiigamgiigs msdesfunisinnseuveslanznisyi
Judaaesn msUsuaniziingen nsaawUasiosn1sesniuy

Structure; mechanical; chemical; electrical, magnetic; and thermal property of metal,
phase diagram and phase transformation of metal; deformation; ferrous metallurey; iron
and steel; nonferrous metallurgy; thermodynamic and kinetic in oxidation and corrosion;
Pourbaix diagram; mixed potential theory; passivity; corrosion form and mechanisms;
uniformattack, galvanic corrosion, pitting, stress corrosion; cracking, wear, and high
temperature corrosion; corrosion protection of metal; alloying; environment conditioning;

design modification.
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Wit 3(3-0-6)
(Surface Chemistry)
Fdenuneu il
Prerequisite : None
woslulaufindvesiiuiia usinseviiisesreseninga Ussifiumaliiiwes
HuRn seososEnIniIved-fruarveudevonnar nslanazesduseney
YoaiiLAY maam%’uimaqauuﬁuﬁa MafALUTHUAY WATANIANTIANEU
Thermodynamics of surface; interfacial interaction; electrical aspect of
surface; solid-gas and solid-liquid interface; erowth and composition of
surface; molecule adsorption on surface; surface modification; surface

characterization techniques.

[y

Yanuilu 3(3-0-6)
(Nanomaterial)
rdeAuneu Ll
Prerequisite : None

A5y Jeny #duune wduadaunly viewlu wazeyniauily naila
nsnsIafigatiarmMlaszilusgauuly. msduaeiiaznsnseuiaguily
lassaduazantfvesiaguily anddniglii niwas nenienin nauad
Bana MeAuSeu wasmawiundn medszendldnuvesTanuily

Overview; definition; thin film; nanowires; nanotube; nanoparticle;
characterization technique and analysis in nano-scale; synthesis and
fabrication of nanomaterial; structure and property of nanomaterial;
electronic, optical, physical, chemical, mechanical, thermal, and magnetic

property; application of nanomaterial.
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040125211

040125300
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Besnamzyasnuianmans 3(3-0-6)

(Selected Topics in Materials Science)

Ftedunew Ll

Prerequisite : None
nmsfnwuavefumgluihdedaamsihadlafiiedestuianmans
Study and discussion in interesting selected topics related to materials

science.

Besdnfiaumafuianaans 1(1-0-2)

(Special Topics in Materials Science)

wdeRuneu ¢ il

Prerequisite : None
nsfnwluidefafiasiinalafifedeiuianmans

Study in interesting special topics related to materials science.

wialulagUlnsiasy 3(3-0-6)
(Petroleum Technology)
JdsAuneu - lidl
Prerequisite: None

nsiudavedinsden  ssfUsznovnarandd  duRu  AessIued
wrasinAulngdeu MIENTIIYALNY NITHER warnsvuallngidon Tsandu
dhdufusasnszsuaunmsiisates ssdussnevremansag  audfivenienim
waziadveanszurunislelasninuud wigududwndenitisatoady
nszurumsvinguluTans

Origin of petroleum; composition and property; crude oil; natural gas;
petroleum reservoir; petroleum exploration production and transportation;
crude oil refinery and related process; product composition; physical and
chemical property of hydrotreatment process, environmental aspects in oil

refining process.

nsyUIUNTRRamMNIsLUlasIAdl 3(3-0-6)
(Petrochemical Industrial Process)
Fudsaunay ;- Ll

Prerequisite: None
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nsrUIUNSUlASIasuTuUane nszulunsilasulaseadtenioainuiou
nszUIUNIsasulAsIaiemefsaufisen nssuiunisazazlafnInesuils
ASEUIUNISLENaNSUTENauaslsunin nandueiUlnsalmduansisduns
L) & [ [ I3 a Aa a LYY A & I3
asusdunsnlaldlelasasueau Vesiniincananansdsdunsmiulelasaisuau
Y a % fa a
nsUsegnalduanduetinsia
Petroleum downstream process; thermal conversion process; catalytic
conversion process; catalytic reforming process; aromatic separation
process; petrochemical intermediate  products; nonhydrocarbon
intermediate; petrochemical based on hydrocarbon intermediate;

petrochemical product application.

n3s39UAzeenius 3(3-0-6)
(Homogeneous Catalysis)
deduneu Ll
Prerequisite: None

willansduvsd FseUfizeuueniius saunamansniuall waznaln
MsissaAnUiRsevesansUsznouiladeuvedlans UjAsovedlansiieg
Audnats UJAsensiiuwvueendiaiin Ujiseinisiidneenwuuianiiv
Ufisenlalasdiutuvesasveuiuser msfiniuseaiveu-asusy Uasen
wodlalaty wavnsUsvendlugnainisy

Organometallic chemistry; homogeneous catalysis; chemical kinetics
and reaction mechanism catalyzed by metal complex; metal center in
reactions; oxidative addition; reductive elimination, C=C hydrogenation,

C-C formation, polymerization, industrial applications.

N13439U A8 NUS 3(3-0-6)
(Heterogeneous Catalysis)
wdeRuneu L
Prerequisite: None

mmiﬁugmﬁmf‘TumsLi'ngﬁ%m ﬁuﬁ’sﬁ’;L'ﬁqﬂﬁﬁ%muazﬂﬁzmumi
F9UFATowuiuRe Ysingnisainisgadunay lelemesuvoinisgadu
aauwamam%maqms@m%’uLLazﬂﬁLﬁqUﬁﬁ%muuﬁuﬁa nabnn1sLsauazen
Yiaveamisauitenddsius nsnseuLaznTIaligalantivesiise]iten



040125304

040125305

-29 - UAD.2
audedhnaznisideniinujisevesdnss msideuanin ﬂ’]iﬁuwu wag
n1sUseynaldnisssisenTisnuslugnainngsy

Fundamentals of catalysis; catalyst surfaces and surface catalyzed
reactions; adsorption phenomena and adsorption isotherm; kinetics of
adsorption and surface reaction; catalytic mechanism; types of
heterogeneous catalyst; catalyst preparation and characterization; catalytic
activity and selectivity; deactivation; regeneration; and applications of

heterogeneous catalyst to industry.

msaaﬂLLUUizUUUﬁﬁ%&nmﬁ%uqq 3(3-0-6)
(Advanced Chemical Reaction System Design)
Jlsduneu - Ll
Prerequisite: None

n1seenuuuUfnsal aamtaaisuazgandeuluiaiesufjnsaiiad
nseenuuuUinsaidmiuufazenen n1seanwuulnsaldmsunnugasen
navosguugiinazaufu nsesnuuudnsaluvugumgilinefiianiny
laimsd n1sesniuuUfnsaikuunateignia LLﬁsUﬁﬂiﬂiLﬁmmaqmmﬁLLaz
NNINTLIYVBRIAINUNATEN

Reactor design; mass and energy balance in chemical reactor; reactor
design for single reaction; reactor design for multiple reaction; effect of
temperature and pressure; unsteady state non-isothermal reactor design;
multiphase reactor design; non-ideal reactor and residence time
distribution.

nsyuIuNsuenlugaavnssutlngad 3(3-0-6)
(Separation Process in Petrochemical Industry)
Jdsduneu ;o Llaidl
Prerequisite: None

willgadndvesssuunateignin - anuausalunsaianigdrinasaiy
NNSVUOYUIAVINDUATVOUNAT  NITVIUNITANAMIBAIYINEZANY ATLUIUNTT
ﬂé"uﬂszmun'ﬁ@ﬂ%’uﬁ”w N1TTDUAILAZUNTILAZNITUYNTING  ATEUIUAIT
LENAENDULALNITNTDY Lﬂ%ﬂjaLLazquﬂﬁaiﬁm%’ummwmiuqmammim
Uasiad

Physical chemistry of multiphase component; solvent extraction
capacity; mass transfer of gas and liquid; solvent extraction; distillation, and

gas adsorption process; sieving and mechanical separation; decanting and
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filtration; instrument and equipment for separation process in

petrochemical industry.

AAINTIUNINAY 3(3-0-6)
(Distillation Engineering)
Jlsduneu - Ll
Prerequisite: None

paRUsneuvoIiTufv amﬁamaﬂﬁwﬁuauLLavmﬁmﬁmsﬁﬁﬂﬁuié’
ﬂ’]i’]Lﬂi’]“%U’WUWUGLUMENUQUWﬂ’ﬁ ‘waﬂmwaﬂmiﬂau UT"Lﬂ‘VISU’eNﬂ’]iﬂﬁ‘U
ﬂ’]iﬂa‘ULLUUGU‘L!LﬂEJ’J ﬂ’]iﬂ’ﬁ‘NLLU‘UMa’]EJGU‘U ﬂ’]iﬂa‘ULLUULQ‘W’]“ﬂ’Jﬂ LLa”ﬂ’]iﬂa‘u
LL‘U‘UG]E]LL!’PN LL@%ﬂWi@@ﬂLLUU‘VIE}ﬂaU

Composition of crude oil; properties of crude oil and distillate; crude
oil analysis in laboratory; principles of distillation; types of distillation;
single stage distillation; multistage distillation; batch distillation; continuous

distillation; and design of distillation unit.

asusdunstedhilutinsadl 3(3-0-6)
(Reactive Intermediates in Petrochemistry)
IdsRuneu ;- Ll
Prerequisite: None

fanvesansuszneulalasensuey demvesansidunaziisen Ussivves
ansfsfunsifianiuiesl wlesnmvesansdsiund UfATeifeadesdy
AsluAnloeoulara1suULlenay UTLLANYBINTA AIINLSIVBINTA
n1swasulassadrmaaiiveddeiaiiu lalasasveudusiuazeslsuifn
lglasmsuau maianedesvesarsusznaulalnsasueusialidud nsdu
wazn13miavydafavesaisuseneulalasaisueu nisuandivesa1suseneay
lalasasuaulagldfissufiseuasaiuiou

Source of hydrocarbons; definition of reagent and reaction; type of
active intermediate; stability of intermediate; reaction involving carbocation
and carbanion; types of acid, acid strength, isomerisation of olefin; saturated
hydrocarbon and aromatic hydrocarbon; polymerisation of unsaturated
hydrocarbon; alkylation and dealkylation of hydrocarbon; catalytic and
thermal cracking of hydrocarbon.
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nanAULATATILAZATRAUINTZUIUNIT 3(3-0-6)
(Petrochemical Product and Process Development)
Feduneu - Ll
Prerequisite: None

nsIdeuariauIgnaInnssy wudlduni1slddnelunisidewasiaun
gnavnssusravlan laseasievesgraivnssuiall nszulunsuinnssuy
ansUng UnUImMUeIEnNsUng N15IANITAIUNITITELAEHMUIRAEINNTTY
N13a9ULATINITHATNTUTEEUAULATYSANENS

Industrial research and development; global trend in spending in
research and development; structure of the chemical industry; innovation
process; patent; role of patent; management of industrial research and

development; project investment and economic evaluation.
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Sosmanmzmeiullnsiadl 3(3-0-6)
(Selected Topics in Petrochemistry)
dsduneu : Laidl
Prerequisite: None
msfnwwazeiumelumdednameiiaulaieidesiuilnsad
Study and discussion in interesting selected topics related to

petrochemistry.

Sosfnfiawnesudingad 1(1-0-2)
(Special Topics in Petrochemistry)
Jderuney ;g
Prerequisite: None
msenuluiitesafireiivhaulafetosiudlngadl

Study in interesting special topics related to petrochemistry.

N190NLUUNTLUIUNTT 3(3-0-6)
(Process Design)
deduneu - lidl
Prerequisite  : None
LL‘N’JﬁﬂI‘Uﬂ’]i@I’JﬂLL‘U‘ULLﬁ%ﬂ’J‘UﬂﬂJﬂ‘i%U’J‘Nﬂ’]SNa(ﬁiquﬂ’d’]%ﬂiﬁﬂJLﬂﬁj
nsiansandadediieidos nsidensruunisviauveanszuiunis Jagdv
NaNAR N153LULAR ﬂ’]i‘UﬁlE’J‘&J‘ﬁ\‘iLLﬁ%ﬂ’ﬁE*iQLa‘IENGUE’NﬂigU’JUﬂ’ﬁNaG] AITUIUNTT
Lenans NseeniuuvtiefiRnig nseenuuuiiiininulaends nsanuaz
mamuamﬂ%mmﬁummﬁaﬁuﬂ
Concepts of designing and controlling in industrial chemical process;
consideration of relevant factors; selection of in chemical process working
system; input-output, recycle; purge and by pass in manufacturing process;
separation process; design of operating unit; industrial safety design; waste

reduction and control.

NsATUsTENALUgRAMNSTULAL] 3(3-0-6)
(Applied Computation in Chemical Industry)
Jreduneu - Ll

Prerequisite : None
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nsuszendldreniwisdniumsinsieing lUsunsudmsunisilaidulag
N153LAI1LRAIINDADDULTIAY NITUINAENSA8TTTIFAY N15ldrenAuls
dmSunnaansaeIsiaiay nsldwendwiidmsuniseeniuuaunsaluay
NIPUIUNTNNOAAIMNTTULAL] NSMATIMANEANT8INTEUINTNGAT U
Wnsunteynudadu

Application of software for data analysis; curve fitting program, linear
regression analysis; numerical method in problem solving; application of
software for problem solving by numerical method; the use of software for
equipment and industrial chemistry process design; optimization of

chemical process and solving problem using linear solution.

AnudaendelunssuiunsanaIinssual 3(3-0-6)
(Safety in Industrial Chemical Process)
Ftedunew ¢l
Prerequisite : None
AanuUasndglunislidansiall AvingLasaua1ansgnaInnssuYodasal
nsiiukaznsisanseiiilusunse Msuwnsnsranevesasailainurasiuie
JUATIENNAMUToUVIUHATELAT T2UUIIANTABRAZNITATUIUNITUIN
M3UsEsuRsIe Msussdiunindes uasnguanefiieadestunruaense
Safety in chemical usage; toxicology and industrial hygiene of chemical,
storage and disposal hazardous chemical; dispersion of chemical from
source; thermal hazard of chemical reaction; safety relief valve and size
calculation; hazardous identification; risk assessment; and laws related to
safety.

ﬁ]auwamam%uaz’imﬂﬁwﬁﬁ%mmﬁéﬁy’uqq 3(3-0-6)
(Advanced Kinetics and Chemical Reaction Engineering)
wndeRuneu o lald
Prerequisite : None
Fenssuuisenall dnsnsiinuisenad susuunsiva nmsdudauas

a o

nslvauvullganai wuudiasuniesunsaluuvligeund nsgaduuas
UfATeniifivesdissufisen nydnsvesufiseruuuiisius andnaves
nsanemua U AT IMUUIISIIG

Chemical reaction engineering; chemical reaction rate; flow pattern,

contacting and non-ideal flow; non-ideal reactor model, adsorption and
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reaction on the catalyst surface; rate law of heterogeneous reaction; effect

of mass transfer in the heterogeneous reaction.

nsamulugnavnssuLal 3(3-0-6)
(Chemical Industry Investment)
Ftdunew - Ll
Prerequisite : None

WUIAANE B UDINTITAINU RUNY AITBIFUAINNIET NITAINUVRIUTEN
nsUszifiuauasie nsdndulaasyuuaznauey nsdnnisaudes
msfinwianuduldldlunmsgeavnssy waznsinszinisamu

Concepts of investment theory; capital; time value of money;
investment of company; evaluation of stability; investment decision-making
and planning; risk management; industrial feasibility study and investment

analysis.

waluladddoulazan 3(3-0-6)
(Dyes and Paint Technology)
JndeAuney - Ul
Prerequisite : None

A5INTILUA WA LIARNINEITHYIALAEIATIE51Y ddoudunsien ddou
dunsd n1skind wialianisdeu nsusuueRnduly nsdeaudulesssuyf
nsdpuduledunsieit dd1msuems @n1 99AUTENEUVOINIE Uselan N1SHaR
LATUINIFIU @15eEAN1E Avinazay a1siuues waluladdni defvun
AN LaE U UNAUYDIES DAL EN

Classification; natural sources and structures; synthetic dyestuffs,
organic dye; dying affinity; dying technique; fiber surface treatment; natural
fiber dying; synthetic fiber dying, food dye; paint, component of pigments;
type, manufacturing and standards; binder; solvents; additives; paint

technology; specification and regulation of dye and paint.

NAFMEN VDI UALTIA LI AILALNNTINADILUUNTEUIUNIS 3(3-0-6)
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(Computational Fluid Dynamics and Process Simulation)
Ftadunew o Ll
Prerequisite : None

wuudIaeRdaaIans se0sUIBIReY N1INaLRaEAI8SEL T8 UTD
Fafavuuusieg wuusiassauiiutau nsussgndwamansvadla
WaAalunuwlImnssuail gauiaaishaznanasuuamiigu]imnng
wuvanIzasdikazlini n1suszendldniseaniuunszuiunisdmiy
NSTUIUNTNNGAAMNTTUAL]

Mathematic model; numerical method; problem solving by iteration
method; turbulence model; application of computational fluid dynamics in
chemical engineering problem; mass and energy balance of unit operation
for steady-state and unsteady-state; application of process simulation for

industrial chemistry process.

wiAlulagaee1nkagn1509NkUUTINAATYERY 3(3-0-6)
(Clean Technology and Eco-design)
Jdsduneu Ll
Prerequisite  : None
sEUUMSTANISEUALAdey ndnnisveuvelulaBazein nsanuafivued
waenile n9IATIERATEUIUNTT nsasavdeulaldinaluladazenn
N1598NWUURUNTAILANTEUIUNINEATITNALATEEAY Wagn15UssgnAnanns
Uszifiunnuidssiudandeudsuiinalunisesniuuidslnasugha
Environmental management system; principles of clean technology;
pollution source reduction; process analysis; clean technology audit; eco-
design of equipment and production process and application of

quantitative environmental risk assessment in eco-design.

L%Iax‘iﬁﬁlLﬂW’l31/1’1\‘151/’1uﬂ'§$U’mﬂ’I§‘1/l’NqG]a'wmiiiu 3(3-0-6)
(Selected Topics in Industrial Process)
IdaRuneu ;g
Prerequisite : None
nsfnwnaredusieluimidedmanisiiuraulaisadesdunszuiuns
NNYRAIMNT T
Study and discussion in interesting selected topics related to industrial

process.
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AT AN MUNTEUIUNTNgAANNT T 1(1-0-2)

(Special Topics in Industrial Process)

FrdeRuneu - Ll

Prerequisite : None
msnuluidedafiewiithaulafedosnunssuiunsmegnamnssu

Study in interesting special topics related to industrial process.

AU 1(0-3-1)

(Seminar)

deRuneu - Ll

Prerequisite : None
msnaueiidonuaiiuaznisuszgndldfiiaula wionisdunulng

91N5Es aeunaiTinsaug ausserelutudeu aeldnsliduuziues

Fuurresenansdfisuiinveu Tnanweglafunmsusefiunadu mu okl
Presentation of interesting topics in chemistry and its applications or

current discoveries from journals or other academic sources. Presentation

will be carried out under the supervision of the course instructors. Students

will be evaluated in terms of satisfactory (S)/unsatistory (U) grading option.

NITUNUS 12
(Thesis)
Ftaduneu ;- lngAnuiuYeUTINIAIYT WaY/Mse
meldmuuzinvesesefiusnm
Prerequisite  : Department Permission and/or
under supervision of a senior advisor
stenuideiegluaiuaulavesenasdlumaivluusias uausien uay
JuidesnisvesgeamnssunazUseina deideiidenlfazdesldiuainy
WY UINNAIYLarUMARINEaY
Topics are research interests of the department’s instructors/advisors
and serve the needs of industries in Thailand. The chosen topic has to be

approved by the department and the graduate college.
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iwmmam%ﬁzquaqwﬁmﬁ’m%lﬁaqmmwLLazﬂmmm 3(3-0-6)
(Advanced Science for Health and Beauty Products)

FrdeRuneu - Ll

Prerequisite : None

[

nein1aranikaziazaITIne wIleERdmuIneImansivegunIn

LY 1

WAEAIINIY ﬂW3(5?@ﬁw%vqmw%mﬁm%uazmamﬂ NSTUIUNITHAR
ANUUABAAEKAYN1TUTLEUNARAMY NMSHAILINEAAMI NOUNIULAITITTIN
yosHAnfuTiiioguaImuazaLm

Physiology; analytical chemistry for health and beauty application;
product formulation and samples; manufacturing production; safety and
product evaluation; product development; law and ethics for health and

beauty product.

L%ﬂiuiaﬁizwﬁﬁdﬂLﬁaqsumwuazmmmu 3(3-0-6)
(Delivery System for Health and Beauty Applications)
Jdsdunou - il
Prerequisite  : None
szuuidlseLnnange) AnaznalnnisduriunaznisuanUaseansdfay
nseenuuutazialulagnisnanszuuihndsluszaululasuazuilu wu 8datu
wodwesnluiwad woddidnlvslandadiaeas synialudu (1OuLead way
waweady) suniavealndle @lulay uar dlelen) msfigationdnualdmsu
szuvihds nsusziliuaulasniy ANAI LazUsEansnInueessuutnas
Type of delivery system; penetration pathways and release mechanism;
micro and nano-delivery system design and production technology,
emulsion, polymeric micelle, polyelectrolyte multilayer, lipid-based
particles (nanostructured lipid carriers-NLC), solid-lipid nanoparticles-SLN);
phospholipid-based particles (liposome & niosome);, characterization

technique for delivery systems; safety, stability and efficacy evaluation.
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\ilneaassn 3(3-0-6)
(Colloidal Chemistry)
IdaRuneu Ll
Prerequisite : None

wilvasroanod UsngmsnifiiaUsydu sesdefiuiveunarfuresvan
sovsefiufinveumnaafureds msinwinisilon a1sanusiieiauaznisiu
1 mnuasivesdiaty nsvssdiuuazainaziuenguesdiadu nstlaaiu
A9IANSUATATINTEWINANTIRULAINUDIAUTENOUYBIBNATU Usenaunle
AnsanusIeinUssaveawe Ut NMsmAAzLUsEAVS ANwRIESRLAS
nmainlinead Jaduiidsnadenainliead nsuszgndlinoaaosslundn sl
Lﬁaqsumwuazmﬁmm

Colloidal chemistry; interfacial phenomena; liquid-liquid interface,
liquid-solid interface; detailed study of wetting; surfactant and water
repellency; stabilization of emulsions; assessment and prediction of
emulsion shelf life; equations, prevention of interaction between additives
and emulsion ingredients; surface active agents hydrophilic polymers,
predication of additives’ efficiency, micelle formation; factors affecting

micelle formation; applications of colloid in health and beauty product.

asndnfarisssumAiionsuszendlimanieadieons 3(3-0-6)
(Natural Products for Cosmetic Applications)
JrdeRuneu - il
Prerequisite : None

autinaaiiuazgauifnianenn guinsdinm  anudufiv msade
LAENITHENAITNEASUNFITUYIA NITATIUANAUAINIAQAURATEITANA
n1siigatiendnualvesarsuanduaisssuviflungueneg n1sussynald
asNAnSTisTIIRIEUA MUazIATBE19

Chemical and physical property; biological activitie;  toxicology;
extraction and isolation of natural product; quality control of raw material
and crude extracts; identification of chemical constituent from natural

product ; application on health and beauty of natural product.

NFWNUHENS UV WAL ALY 3(2-2-5)
(Health and Beauty Product Development)
dsAuneu Ll

Prerequisite : None
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wililoguainuazauay aflfusiuazaulasadelunisldau
waltfunsiamuagnnsisgasdinsundndusiluiagiu nsiwuisdedos
Tuszuuddatu Ussinnuaznisidenldd@iuusznovlundndun nisuihdsasdfay
lundnduimalulagnisudasyuviids MsUssilunaudanune YD
NARAINIARNYINITAAUINAR U
Chemistry for health and beauty; chemical product and safety;

trends in product formulation and development; emulsion system in
product development; type and selection of product ingredient; active
ingredient delivery; production technology of delivery system; product
evaluation; case study of product development.
YanTan el tlusyuuiiids 3(3-0-6)
(Biomaterials for Delivery System)
Ftdunow Ll
Prerequisite : None

Uszian laseadne uagnisduasizitandaniniieldlussuuiinds
wulasies lelasiaa a1sanussiaiiuasnsiinlieas n1sudndandinineoe
wadamstunazmsiusieliiihain nsiauTanganan nsuszyndld
Tuszuuinas

Type; structure and biomaterial synthesis for delivery system;
dendrimer; hydrogel; surfactant and micelle formation; electrospinning and
electrospraying for biomaterial synthesis; hybrid material development;

application of delivery system.

MsUIMsdnnsgsianandueiiieguainiayaay 3(3-0-6)
(Health and Beauty Business Management)
wndeRuney ¢ Ll
Prerequisite  : None

N1534A51894 L UNIULAEAANI9QAAINNTTUGVAINLAL ALY
wmeluladfdalugsiaaunimuazainuey nvaneiaiesdronslnefufianig
i3esdienslan adauusudedailenriniussiaguainiazainuy nsan
\WWeeenuuukaznsaseaua lnduaguilan uinnssukazauidegnisen
Fendeslugravnssuguaimuazanuey aislinnagsiauasdid indusy
n13UsEnaufants nagninisnanadelnidmivanaivnssuavainiazaIy
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U 11957 TTUTBIEMTUgRAmMNSTY (1ISO, HACCP, GMP) nMsaiuntaiaus
Tnsenisifievesunuainunasuizuiandetdnamu Wnwenisdearsiiie
Hugidenngmaiiauslasins aeuiauslasinssesnig Business Pitch

Overview trend and supply chain analysis for health and beauty
industry; digital technology in health and beauty industry; global cosmetic
directive and Thai food and drug administration (FDA) regulations;
professional branding for health and beauty business; design thinking and
new value creation for consumers; innovation and research
commercialization for health and beauty industry; business model canvas
and key performance metrics for business; modern marketing strategy for
health and beauty business; international standard certificationsproposal
development for government grant fund or venture capital, mastering in

communication skill for pitching; business pitch project.

Fesfmamegmeiumaluladquniniagaiiy 3(3-0-6)
(Selected Topics in Health and Beauty Technology)
deRuneu - Ll
Prerequisite : None
nmsfnwnazeduneluidedaomziialafedesiumaluladaunin
WAZAILINY
Study and discussion in interesting selected topics related to health

and beauty technology.

Gesfniiaunisiuimaluladguniniazaiiy 1(1-0-2)

(Special Topics in Health and Beauty Technology)

FwdeRuneu ¢ il

Prerequisite  : None
nsfnludedafimsialaferdesiumeluladguamuazamy
Study in interesting special topics related to health and beauty

technology.
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