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2.6.1 qUUSEUIUI5U (WURE : UMW)

UagtuRuativayuvangasiunainaudssanunmun vilviivedndin

Junaainluewannindgaziilasinisanusiudedunimensuiiioaiuayy

. . Ysulszana (V)
1YaLtvYNINYIU
2563 2564 2565 2566 2567
JUUTEINUMHYAY | 21,188,600.00 | 22,248,030.00 | 23,360,431.50 | 24,528,453.08 | 25,754,875.73
sulszanaRusela | 9,019,600.00 | 9,470,580.00 | 9,944,109.00 | 10,441,314.45 | 10,963,380.17
FT85U 30,208,200.00 | 31,718,610.00 | 33,304,540.50 | 34,969,767.53 | 36,718,255.90
2.6.2 UUIZNIUTIHAE (U8 1 UIN)
MIALEY Yauusganad (Um)
2563 2564 2565 2566 2567
. SUAEUNIT*
Rufou 15,563,300 | 16,341,465 | 17,158,538 | 18,016,465 18,917,288
ANMBDULIU 1,350,800 1,391,324 1,433,064 1,476,056 1,520,337
Aldaoy 1,419,900 | 1,462,497 1,506,372 1,551,563 1,598,110
A1ian 1,010,000 | 1,040,300 1,071,509 1,103,654 1,136,764
Ruganyy 4,106,300 | 4,311,615 4,527,196 4,753,556 4,991,233
SeeHY 9 - - - - -

594 (n) 23,450,300 | 24,547,201 | 25,696,679 | 26,901,294 | 28,163,733
uuAnlumsAendnans | 7,816,767 | 8,182,400 8,565,560 8,967,098 9,387,911
V. UAINU
AR 6,307,900 | 6,497,137 6,692,051 6,892,813 7,099,597
iRy Asnoadns - - - - -

594 (V) 6,307,900 | 6,497,137 6,692,051 6,892,813 7,099,597
TANUAMUADMANGNT 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
59 (n) + (V) Aenangns 9,919,400 | 10,348,113 | 10,796,243 | 11,264,702 11,754,443
Aldedendngns* 9,919,400 | 10,348,113 | 10,796,243 | 11,264,702 | 11,754,443
wuTNANY *** 25 50 50 50 50
Aldaelunsuaaumdgin | 396,776 | 206,962.25 | 215,924.86 225,294 235,089
sotisiel (gegn)= 396,776.00
AlgnglunsnanumTTe 512,018.44
MADAANGNT **
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51839 TuudasnInIYILazIUUEAR
#UINIYIUIAU (Required Course)
391U9AU (Compulsory Subject)
SWHIY Fodm e (Ussene-UfuR-Auaiinienuia)
040125004  ¥ENN1INLATIEAAINNTTH 3(3-0-6)
(Principles of Industrial Chemistry)
040125001  M13ATIINGAUNINIBANLALLAL 3(3-0-6)
(Physical and Chemical Characterization)
040125002  UfuRn1snsiafigatinenienniasiail 1(0-2-1)

(Physical and Chemical Characterization Laboratory)

040125003  szilpuidivy 1(0-2-1)
(Research Methodology)

040125500  &uaun 1(0-2-1)
(Seminar)

FUIAULANIZUULEIYT (Compulsory Subject for Specific Fields)
PnANYADIaINL TgUS oA TIAURNIZLYUAY TUY U TALIUIVINT

U 6 MU fal

1) wunvmwasuazmalulagdiden
(Field of Energy and Green Technology)
SWERYN Fo3un midgin (UssEne-UfuR-Auadiflgnuied)
040125100  Ineeansdawindon 3(3-0-6)
(Environmental Science)
040125101  WALIUNILLEDN 3(3-0-6)
(Alternative Energy)

2) WIUAYIEAAIENS
(Field of Materials Science)
WY Fo3un midgin (UssEne-UfuR-Auadiflgnuled)
040125200  @uUAvRIIAR 3(3-0-6)
(Properties of Materials)
040125201  NSYUIUNITNANTER 3(3-0-6)

(Materials Processing)



SV GRLE)
040125300

040125301

SV GRLE)
040125400

040125401

SHEIY

040125600

040125601

040125501
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3) wauaIBUlnsiadl

(Field of Petrochemistry)
Fa3un midgin (UssEN8-UfUR-AuadiflgnuLed)
wialulagUlnsiae 3(3-0-6)
(Petroleum Technology)
nsyUIUNMIRRaImMNssLUlasadl 3(3-0-6)

(Petrochemical Industrial Process)

4) WIUIYVINTZUIUNITNQAFINNTTH

(Field of Industrial Process)
A a 1 a a va v R4
¥V wuwnn (UI5818-UUA-AUAINIAULD)
N1398NKUUNTEUIUNT 3(3-0-6)
(Process Design)
NsATUsTENAlUgRaNTIULAL] 3(3-0-6)

(Applied Computation in Chemical Industry)

5) WUUIIYINALULAEUNTWHLAZAININ

(Field of Health and Beauty Technology)
Fa3vn iagin (UssEne-UfuR-Auadiflenuia)
IeenansdugaenanSusifieauninuarau 3(3-0-6)
(Advanced Science for Health and Beauty Products)
wieluladszuuthdailogunmuazainue 3(3-0-6)

(Delivery System for Health and Beauty Applications)

Anednus
AINYIANUS 12
(Thesis)
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wuINIYLaan (Elective)
AYUFDNRANIZHYUIIV

INANWIADIANLL UL USIUITILADNLRNIZHIUIIVT DULIRIIT b AU 19T

T annanINUITITIAURINIZHIUITT 31U 6 Bwdn ¢ail

SV GRLE)
040125102

040125103

040125104

040125105

040125106

040125107

040125108

040125109

SV GRLN)
040125202

040125203

040125204

040125205

1) WYUIVINAULaZIALUlaE Y2

(Field of Energy and Green Technology)

Fa3un midgin (UssEne-UfuR-Auadinlgnule)
mMsUsziunansenusedawindon 3(3-0-6)
(Environmental Impact Assessment)
nseusnenaanululssugnaInngsy 3(3-0-6)
(Energy Conservation in Industry)

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

wialuladdiua 3(3-0-6)
(Biomass Technology)

wealuladmsiesiafivludundou 3(3-0-6)
(Environmental Pollution Analysis Technology)
walulagn1sinn1sveudssunsiy 3(3-0-6)
(Hazardous Waste Management Technology)
Sosanmzynenundsnuiasmeluladdiden 3(3-0-6)
(Selected Topics in Energy and Green Technology)
Sosafiaunaiundanusazinaluladdiden 1(1-0-2)

(Special Topics in Energy and Green Technology)

2) WIUIYIEAAENS

(Field of Materials Science)

Fo3un midgin (UssEne-UfuR-Auadiflgnuied)
NITRUATIZIALAZNIAALUTVOINDRLNDS 3(3-0-6)
(Polymer Synthesis and Modification)

mMadonan nuarANLEtesveedes 3(3-0-6)
(Polymer Degradation and Stability)

TanUsEney 3(3-0-6)
(Composites)

wiAlulagigsiin 3(3-0-6)

(Ceramic Technology)
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(%
[y Y

040125206  @AIUGN 3(3-0-6)
(Advanced Materials)

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

040125208  ipdiitufia 3(3-0-6)
(Surface Chemistry)

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

040125210  Geshmanynsiuianaans 3(3-0-6)
(Selected Topics in Materials Science)

040125211 ﬁmﬁ'@ﬂmwwwﬁ'}uﬁé@mam'% 1(1-0-2)

(Special Topics in Materials Science)

3) wyusIvUlasad
(Field of Petrochemistry)

WY Fa3vn midgin (UssEne-UfuR-AuadiflgnuLed)

040125302  n1skseUfAzeenius 3(3-0-6)
(Homogeneous Catalysis)

040125303  n15b39Uf[A381I0NUS 3(3-0-6)
(Heterogeneous Catalysis)

040125304 m'iaammmzwﬂﬁﬁ%mmﬁeﬁguqa 3(3-0-6)
(Advanced Chemical Reaction System Design)

040125305  nszuaunsuenlugaavnssuUlngad 3(3-0-6)
(Separation Process in Petrochemical Industry)

040125306  3MINTIUNISNAN 3(3-0-6)
(Distillation Engineering)

040125307  asilstunsiaslaludingiall 3(3-0-6)
(Reactive Intermediates in Petrochemistry)

040125308  wanAuNUlAsIAR LAz AMSHAILIATZUIUATS 3(3-0-6)
(Petrochemical Product and Process Development)

040125309  Sesdmamznaduilnsadl 3(3-0-6)
(Selected Topics in Petrochemistry)

040125310  Bedafimsmainuilngad 1(1-0-2)

(Special Topics in Petrochemistry)
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4) WIUIYINTEUIUNTNRAAINNTTU
(Field of Industrial Process)

SWHIY o e (Ussene-UfuR-Auaiinienuia)

040125402  AuvaeadielunszuIun1seRaImMnTTuAll 3(3-0-6)
(Safety in Industrial Chemical Process)

040125403 ﬁ]auwamam%LLaﬁmﬂismﬂﬁﬁ%mLﬂﬁ%uqa 3(3-0-6)
(Advanced Kinetics and Chemical Reaction Engineering)

040125404  M3amuluRaIMNTTULAL 3(3-0-6)
(Chemical Industry Investment)

040125405  weAlulagddouwasani 3(3-0-6)
(Dyes and Paint Technology)

040125406  Waran$v09lAaLTAIUIANLAZAITTIADILUUNTZUIUNTT 3(3-0-6)
(Computational Fluid Dynamics and Process Simulation)

040125407  wAlUladaE1AKATNITDONWUULTNLLALATYEAT 3(3-0-6)
(Clean Technology and Eco-Design)

040125408 L‘%'mﬁ'mLaWWz‘vmé’wumzmumsmqqm’mmim 3(3-0-6)
(Selected Topics in Industrial Process)

040125409 L%IEN?%I@‘WL?i‘lsz'Nﬁ’mﬂi%U’JUﬂ’ﬁVINQG}ﬂﬂﬂﬂiim 1(1-0-2)

(Special Topics in Industrial Process)

5 WU INALULATEUNTNLAZAINIY
(Field of Health and Beauty Technology)

SWHIY Fo3un el (Ussene-UfuR-Auainfaenuia)

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

040125603  answAnfausisssuAiionsUszgndlimaniasdions 3(3-0-6)
(Natural Products for Cosmetic Applications)

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

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

040125606  NSUTMTIANTTININGASWINOAUNINLAL ALY 3(3-0-6)

(Health and Beauty Business Management)
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040125607  Basdmanizynasnumaluladguainuazaniuy 3(3-0-6)
(Selected Topics in Health and Beauty Technology)
040125608 \Fosdnfiiawmasnumaluladaunmiazaiue 1(1-0-2)

(Special Topics in Health and Beauty Technology)

Jyndeniialu (General Elective)

PnAnwrdatu1sataansielviseauiugadne niUndsuluuniineidas

€ Y Aa
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- 17 -

LHUN1SAN®EN

W1 aansenen 1

bRkl

MANNNTNIULATIRREIVINTTY

(Principles of Industrial Chemistry)

N1INTIANGIUNINEANULALLAL

(Physical and Chemical Characterization)

UfURnsnsiafiaainianmeninuaziadl

(Physical and Chemical Characterization Laboratory)

531 08U

(Research Methodology)
duaun

(Seminar)

A UIAULRNIE YUV

(Compulsory Subject for Specific Fields)

37U 12

W1 aransAnen 2

IBIU
ANYANUS
(Thesis)

A 1UVIAULRNIELIUIIVN

(Compulsory Subject for Specific Fields)

AU UFDNANIZUVUTIN
(Special Elective Subject)
AT UFDNANIZUVUTIN
(Special Elective Subject)
Fndoniily

(General Elective)

374 15

Mi2enn

Mi2enn

UAD.2

280
3(3-0-6)

3(3-0-6)

1(0-2-1)

1(0-2-1)

1(0-2-1)

3(3-0-6)

“uenn
3

3(3-0-6)

3(3-0-6)

3(3-0-6)

3(x-x-X)



SV GRLE)
040125501

TV GRLE)
040125501

A a

bRkl
ANYIANUS
(Thesis)

A a

Rkl
ANYIUNUS
(Thesis)
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040125004

040125001
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A195U18518391 (Course Description)

MANNITNLATIRAAINNTTY 3(3-0-6)
(Principles of Industrial Chemistry)
Ftdunew Ll
Prerequisite : None

NENNIININATYAAIMNTTUAIULATBUNTES Taseadne nasiadudiasls
Uszianuaziteuluvesjizen Uﬁﬁ%mmmasﬁgumauiuﬂizmumiqma’mmsm
n&nn1siuadedunid nquiiuguaiiveweniazinilaoesfiudy
nsiSenfeasuseneulaeesiudy AnudethvesasuszneulreesAiuduuay
N15UsEENALTEAAIMNTIY UANNSAUQUVNAANENS nsiAsuuUam A
LAEN1INIEAINAELANITAIVANVDINTLUIUNITOUNNAFAIENT N15UTBENG
lunszuiunsenaIungsy

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.

N3R3RgIUN BN NUAZLAT] 3(3-0-6)

(Physical and Chemical Characterization)

Jdsdunou ;o Ll

Prerequisite  : None
Lﬂ%@ﬂﬁaﬁﬁ/ﬁuﬂﬂi@]iﬁﬂﬁ@ﬂﬂ%ﬁﬂﬂ?EJﬂ’]WLLﬁ%V]NLﬂﬁ‘Ua\‘iﬁWS mi‘dizqﬂ(ﬁ

wadalundluaignamnssumediuadninsalnd el Tasulnnsil

Tulasaln? msdeseiituin wasmelanmsinsiidennudey
Instrumentation for physical and chemical characterization applications

of industrial  chemistry ~modern technique in  spectroscopy,

electrochemistry, chromatography, microscopy, surface analysis, and

thermal analysis techniques.



040125002

040125003

-20 - uA9.2

U URANInTIalgaunIanIen nuazall 1(0-2-1)
(Physical and Chemical Characterization Laboratory)
dsAuneu Ll
Prerequisite : None
UftRnsmaeiignamnssuiiieitesiuindesiolinneiiiiensiafigay
NNNMENNEENINATVBIENT MINATIERETWTI el awninsalnd
lasulnns il nsiesiemideanuson nsiaseilasldndesganssad
nsnTIRfigaTiiuaY
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.

528U 1(0-2-1)
(Research Methodology)
dsRuneu - Ll
Prerequisite : None

nsLILEIAAMAneImans nsldmaluladansaumalunsduautoya
nadIngrmaniuazinaluladfiviuais Tsunsunisdanisionanssneds
nsdaiutoyaansawmasgdssuy nann1svesssdeuiside  n1simua
Wdon15398 N1500NLUUNTNIAGEY MIAuTIuTINdoya N1siasizidoya
M TEUTIB9UITY NSULEUINAUITY @DRAMTUNUITEMITINEIMEnsILAz
wialulad

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.



040125100

040125101

-21- uA9.2

Inegmanidandon 3(3-0-6)
(Environmental Science)
dsAuneu Ll
Prerequisite : None

nstatinds mstdalulasiuuasrlearieda nsmidnansdunidazans
agjaaﬂmﬂ‘ﬁﬁL?laiﬂaﬂizmumimami@ﬂ?fm nsedelsa nsruIunIsEIdRans
ﬁazmaﬁ’l fﬂiLLaﬂL‘Ua‘lEJUVL’E]E]@‘ULLa%ﬂWiLLEJﬂiﬂﬂi%LgaLLE\i‘L! ATTUIUNITAIINE
nAuuarasfiazansih nszuaunIsgRdu uaivnseInia duazoosuasinuiiy
mamuqmaﬁ‘t}mﬁmmﬁLLaSLﬁEN

Wastewater treatment; nitrogen and phosphorus treatment; dissolved
organic  treatment by stripping process, disinfection; dissolved solid
treatment; ion exchange and membrane separation; color, odor, and
dissolved matter treatment processes; adsorption processes; air pollution;

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

WAIIIUNINLEDN 3(3-0-6)
(Alternative Energy)
rdeAuneu Ll
Prerequisite : None

ylavaandenunyulgy dnvarianie aunseuyauazAnen1nnisly
Usglowi] waluladnsidsundanuuasnanseny ndsumadon ndsnuy
LEsefind  wadiioinas wumaed ndsuay wawu nduTaauay
vouds waluladnisdniiundanu aaunmdagdusazwulinlusuian
VINANIUNIUEDN

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.



040125102

040125103

-22 - uA9.2

nsUssiiunansEnuiedaIndon 3(3-0-6)

(Environmental Impact Assessment)

Jadunow - Lidl

Prerequisite : None
YoulnkarUsziiun1suszilunansenunisdwindes NANTENU

éﬂLL’JﬂﬁamﬁiaﬂmﬂWWﬁﬂ 9INA AU LAZAUAIMVBINYYE N1TUTTTUNANTENY

NNFIAN NSTEIUTINVOIUTEVIIU NISIBUT Y A1SUSTEUNANTENY

Awanden MylnsinansEnuNIdLIadey nguinefiieitesiudsundey
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.

nseusnenaaululssugnaInngsy 3(3-0-6)
(Energy Conservation in Industry)
dsRuneu - Ll
Prerequisite : None

MTIATIEAINTadenasularMIldnan mallanseusnYnasa
115957370 n15ldndeau malian1susendandesnudmiuaunsalsiieg
Tugmamnssy nmavsendaaudou nmairledrluldusslowd nnianudeu
Adgldanaumindualday

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.



040125104

040125105

-23- uA9.2

nsUseliuingdnstin 3(3-0-6)
(Life Cycle Assessment)
JdeAuney ;o ld
Prerequisite : None
AszUIUMIUsTfuransENUTeRans ueiLarus3n1s wadan1siesziidie

[ a

wansenudodsuanden 19insTinvesndndue TngAvuaznisuuss
nsnszatsAud msldeu sl msldnguisunaznissidaen doya
NansENUA1uduIndetiioniseenuuy nisidennaluladnisuda
waznsmuHAn 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.

walulagdiuaa 3(3-0-6)
(Biomass Technology)
a o U 1 a
JprdeRunen ;b
Prerequisite : None
Fwa  peAUTENBY  UNAIBITINIE  N1sUUTIUTIIAMEAIINToU

| '
I ! a

nswlngd Inlsla@ia Medinduy NMsuwusgudmanmeduail nmvdn Wewnas

a a a a 6 al a &

YINTN IUIEJLEJWWUEJG IUIEJWL‘ZJG miaumwu%ammm NOALUDIYININ
Biomass; composition; source of biomass; thermal conversion of

biomass; combustion; pyrolysis; gasification; biochemical conversion;

fermentation; biofuel; bioethanol; biodiesel; value-added oreanic

chemicals; biopolymer.



040125106

040125107

040125108
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weluladmslesiafivludandon 3(3-0-6)
(Environmental Pollution Analysis Technology)
Jrdsduneu il
Prerequisite : None

wAAsduEwIndenlunsasuafivluiuy ¥ wazennia dedidu
MINYUABLAZLINTTINIUNITIATIER IBNTFUAIREN N1swSenans waile
NsRAAILLAZNITIASIEREEInTedle wuwes-Bidnlnse wadaieafy
mstva wellansanlnsalnd wallanisnisuen

Environmental concept for determination of pollutants in soil, water
and air; legal regulations and standard analysis; sampling preparation;

monitoring techniques and instrumental analysis; sensor electrode; flow

based techniques; spectroscopy techniques; separation techniques.

walulagn1sdnn1sveadesunsiy 3(3-0-6)
(Hazardous Waste Management Technology)
IdaRuneu Ll
Prerequisite : None

UWRAIANTALAZAITTIUNVR NI UATIY N15UTELIHUTDLAYOURTIY
Msunsnszeveendsdunsisluin ennAwasiu nsthdnvendedunsie
1ae5M19NeAIN Mad Maad-Wand nsiealaznisienau

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.

Fosfmamzmeundsnusasmaluladfiden 3(3-0-6)
(Selected Topics in Energy and Green Technology)
JdeAunau 1l
Prerequisite  : None
nsAnwnaznisedumeludesdaansiiuiaulafisrtostundsiunas
walulagdien
Study and discussion in interesting selected topics related to energy

and green technology.



040125109

040125200

040125201

-25- uA9.2

Sosfafiaunnaiundanusazinaluladdiden 1(1-0-2)

(Special Topics in Energy and Green Technology)

Fndenuneu il

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

technology.

auURveaTan 3(3-0-6)
(Properties of Materials)
Jladunew - Lidl
Prerequisite : None

nsduunUseanvesdan  lassainegania audanieanienin auuRigaueas
audABennuou anumdalni audRBudnin werautfdna Auduius
seviilassadeiuaudfvesian waznisiiiuaudfvesian

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.

[y

NITUIUNITNANTER) 3(3-0-6)
(Materials Processing)
Jdsduneu - il
Prerequisite  : None

Wemansuazinaluladvaanszuruniswdadan nsuwdedn nsawys
maLUS*&JuImqgﬂ ﬂszmumﬁﬁﬁugﬂi’a@muazmswﬁmL%Qﬂaé’wmm%au
nsuszgnaldaulugnainngsy

Science and technology of material processing; solidification;

modification; deformation; powder forming process and thermomechanical

processing; industrial applications.



040125202

040125203

- 26 - UAD.2

NsFIATIEILaENNIAAUDILUTNRARS 3(3-0-6)
(Polymer Synthesis and Modification)
Fwdedunew il
Prerequisite : None

Uﬁﬁ%?ﬂﬂ’]ilﬁﬂwaaLN@%LLUUQﬂI‘&LLﬁSLLUU%ﬂ N5IAUTLLANVDINTSGLAR
wadiues wuvenyadasy wuuuanlessu wuukaulesou wuullaig
LUULAIAZa  wuudtelaudsey wasuuudislaungy n1siinnediues

391 UA38100amedwes N15USUUTINIINIEAINKAENIAATvDINDFLLDS

q

saa 1

n1sdaAsIgiLagnIsiRuInedwesndnylaidulanizuaznszsuiunisiin
Wodlues

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.

ﬂ’]iLﬁ@ﬂJﬁ.ﬂ’]‘WLLﬁ%ﬂ’JWﬂJLﬁaEﬁSU’ENWEJaL%JEJ% 3(3-0-6)
(Polymer Degradation and Stability)
FdeRuneu - Ll
Prerequisite : None

‘WEJaLlIEJ%LLﬁSmﬁﬂiszﬁiaéﬂLL?ﬂﬁ@M ﬂﬁlﬂﬂ’]iLﬁ@ﬂJﬁﬂ?W ﬂ’]iL?‘i@iﬁ]’m
waasadannuiou wazUizenoonTiadu  N1SERIENNNG NITAAIENINTININ
YYENAARNBALNITIMUNYUTELAN  ANULEDESYeINeaINes waznalulald
nsuUslalmivesnedines

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.



040125204

040125205
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TanUseney 3(3-0-6)
(Composites)
Jrdsduneu il

Prerequisite: None

[

JanUsznauilenediues JanuUsznoulllelane Janusznouiliowsiin

9

AUUALINA aUUALUUDAIARNLAZLAUDANERAN AITUNUNIUNITHANKA

nsdeulassgd Msasn wasanudvesianuseney AnuduiussEienaln

o

ZAUFANIANUNGANTTUTTAVUNAIATRIAAUTENBY NTBRNLULIARUTYNBY

_ o

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.

waluladwsan 3(3-0-6)
(Ceramic Technology)
Jurdedunaw ;L

Prerequisite: None

(%
[

NITUIUNITHAALY TN mﬂﬁﬂmmamLezjiﬁﬁmwuézfuauLLazmi’]ﬁﬂﬂJuqq
auifvenginfitufunssuiunisudn navszendld wsindidnnsedng
ddnselindinm dundeswasn Janusdndmsunugamgiias

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

ceramic, bioceramic; structural ceramic; high temperature ceramic material.



040125206

040125207
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eGLNPGE 3(3-0-6)
(Advanced Material)

Jrdeasuney : hid
Prerequisite: None

a Y 1

feruuagiiegwesianlugs n1snsey NMIRTIIRaatduaznsUTEenaly

[
[ v a

Jantuge wodwesurluin Yaquieledidnnin Jaaudwmdn Taquilu
YanBanin TanUsznoudugs wardmediaiey nadfinuvesmaiannTantuas
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.

langIneuagnsnansou 3(3-0-6)
(Metallurgy and Corrosion)
JdeAuney 1l
Prerequisite : None

1A59as1e audRdena audfinnaad melud meudvian wagnsanuseu
yoslany usnuniimauaznisidsulavedans msidesuiwedans Tavengy
Man manuazindnndl lansuannguinan guunaAI@nsLazaaudlans
lunszurunmseandadunasnisianiau lnezunsuiisuud ngufdndlniuas
nszvIunsiiniiaudesiu sUuuuaznalnnsinnseu nsiansouLUUaLEwe
n1sfinnsauwuy Aaindn nsianseunuugdy nsdanseunisldniuAu
msdnuse uagmsfnnieufiguvniige nstlestunisianseuveslangnisvi
Judasess msUsuannzwinday nsaaklasisnsesniuu

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

design modification.



040125208

040125209

-29 - upa.2

Wit 3(3-0-6)
(Surface Chemistry)
Fndenuneu il
Prerequisite : None

woslulawfindvesiiuin usinseviiisesreszningia Ussifiumasliives
HuRn seusesEminivesds-Aanavvosude-veaunar nslanaresiuszney
YoaiiLAY maam%’uimaqauuﬁuﬁa MafALUTHUAY WATANIANTIANEU

Thermodynamics of surface; interfacial interaction; electrical aspect of
surface; solid-gas and solid-liquid interface; growth and composition of
surface; molecule adsorption on surface; surface modification; surface

characterization techniques.

[y

Fanuilu 3(3-0-6)
(Nanomaterial)
rdeRuneu - Ll
Prerequisite : None

A5 Hen Aduune iduatnuily eunly wageyaiauily maila
nMInTIRfigaiuaznsieTsilussdunly. MiduaseiuaznaesenTanuily
Iﬂiaa‘%ﬁﬂLLazamﬁamaﬁa@uﬂu auifngliiln malas enenw naadl
Bana MneAuSeu wasmawiundn medssendldnuvesTanuily

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.



040125210

040125211

040125300

- 30 - uA9.2

Besnamzyasnuianmans 3(3-0-6)

(Selected Topics in Materials Science)

Ftdunew Ll

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

science.

Sesfaiimunasuianmans 1(1-0-2)

(Special Topics in Materials Science)

JrdsRuneu - Ll

Prerequisite : None
nsfnuluihdefnfimsiiinailaiifedesiuianmans

Study in interesting special topics related to materials science.

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

nMsfuiavedinadon swddsznovuazautd WsuAy  Aesssuvd
wasinivllnsiden M3dsayaany manan waznsvuddlasdon Tsandy
ihduRusavnszuunsTiisites ssiusvneuvomandoet  audinanienin
waziafiveanszuarunislalasninuud wiyududandeudiiioidoady
nsgurumsviminguliuIans

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.
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nsyUIUNTRRaMNISLUlAsIALl 3(3-0-6)
(Petrochemical Industrial Process)
dsduneu : Laidl
Prerequisite: None

nszurunsdlnsdentulans nszuiumsdsulassadnedieninudou
nszurumMsasulaseaiiesedussufiten nszuiunisezaslafnIvlesuis
nszUIUNITREnaIsUsznoverlsufin nansuadlanedfiuarsisduns
ansiisunsilildlelnsadven VMasindfindnanaststunsidulalasasuou
nsuszyndlindndusitlngal

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.

n3s39U Az enius 3(3-0-6)
(Homogeneous Catalysis)

Jlsduneu - Ll

Prerequisite: None
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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.
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N13LseUATEIISNUS 3(3-0-6)
(Heterogeneous Catalysis)

Feduneu - Ll

Prerequisite: None

¥
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FeUfATeuiuAn Usingnisainisgeduuas lelemesuvesnisgadu
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YinveeinTalise173sWus NMsnssuLaznTIaigIlaudRvesinseisen
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nsUszgnaldnsisaldisenTisiuslugnamnssy

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.

ﬂ’]i@’e]ﬂLLUU’izUUUQﬁ%mLﬂﬁ%ﬂAQJ 3(3-0-6)
(Advanced Chemical Reaction System Design)
Ftedunew ¢ Ll
Prerequisite: None

nseankuulinsal @amammazaawé’qmﬂuLﬂ%ﬁlﬁﬂiﬂimﬁ
mseenuuuUnsaldmivuiAzenssn mseonuuulfnsaidmiunnufazen
NavoIguugiuazAINGY nsoenuuUUnsainvugamgiilineiifianiiy
laineda nseankuulnsaluuunaieignin LLang'jﬂ'ﬁﬂil,ﬁsmmﬂqmmmaz
NN3N3EAYVRLIAWNULNTEN

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.
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nszuIuNsuenlugaavnssuUlnged 3(3-0-6)
(Separation Process in Petrochemical Industry)
dsduneu - lidl
Prerequisite: None

WwIgHANdv0ITsUUTANEINNIA  ANaIsalunsaniacefIinavaly
NVUIBUIAVDINBUAZVOUNAT  NTLUIUNTARAFILFAIIEZAIY NTZUIUNIT
ndunszuumMIgadufing M3ToufenzunsilagnIsuondang nsEUIUNIS
LYNATNDULAZNITNIBY Lﬂ%@ﬂﬁ@LLaBQUﬂiiﬁﬁ?‘vi%‘uﬂﬁLLEJﬂI‘HQG]ﬁ’]‘Mﬂﬁ&J
Ulnsiadl

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
filtration; instrument and equipment for separation process in

petrochemical industry.

Jrnssun1sndu 3(3-0-6)
(Distillation Engineering)
rdsAuneu - lidl
Prerequisite: None

aefUsznevrestduiv aulivesinfuiveaznandusiinguld
mﬁmeﬁﬁwﬁuﬁﬂuﬁawaﬁams MENNMIVOININAY UTBNNURINIINaY
ﬂ’]iﬂéDULLUU%ULaEJ’J ﬂ’]iﬂgULLUUWﬁ’]EJ‘%U ﬂ?iﬂEﬁ’ULLUULQW’WSQ’m LLazﬂ’]iﬂg‘u
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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.
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asisfuniiedhilutingiadl 3(3-0-6)
(Reactive Intermediates in Petrochemistry)
FvsRuney ;- Ll
Prerequisite: None

fuvesansusznevlslasaifueu ﬁmmﬁuaamsﬁaﬁuuazﬂﬁﬁ%m UselAnuas
asdsfiuninfianuiedls wlesnmvesansdsduns UfATefeadosdu
A1stunAaleoauLazA1IsLUUlDERY UTelANTeInin AIIULITIVDINTA
n1swasulassadramaaiiveddewaiiy lalasarsuaududiuazeslsunfn
1glasansuau maianedwesvesansusznaulalnsasuousiinlidus n1siu
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lalnsasusulagldfissufizewasauiou

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.

nanAUlaTATILAZATRRIUINTZUIUNIT 3(3-0-6)
(Petrochemical Product and Process Development)
sduneu - lidl
Prerequisite: None

n5IdekaraLIgnaIunssy wudlduni1sldinglunisideuasWaun
anamnssuseaulan laseasisvesgnaivnssuiall nszulunsudnnssuy
ansUns uNUINYeIENSURS N15TANITATIUNITITERALNAIUIRAAINNTTY
N3aUlATINIsHasMSUTEUAULATYEAERS

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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Sosrnaniznanullasiad 3(3-0-6)
(Selected Topics in Petrochemistry)
FvsRuney ;- Ll
Prerequisite: None
msfnwareduselumdesmaniiiviaulafedeaiudingadl
Study and discussion in interesting selected topics related to

petrochemistry.

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

Study in interesting special topics related to petrochemistry.

ANT99NLUUNTTUIUNIT 3(3-0-6)
(Process Design)
Jderuney ;- Ul
Prerequisite : None
LLmﬁ@IumaaaﬂLLUULLasmmu ﬂizmumimﬁmiuqmammsmLm'?
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NARAR N33 L9LAR ﬂ?ﬁﬂﬁ@ﬂﬁﬂ%ﬁ%ﬂ’ﬁﬁlﬂLalﬁlx‘isllaﬂﬂig‘UQUﬂﬂiwam NTTUIUNTT
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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.
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NSRBI TEENALUgRAIMINT TNl 3(3-0-6)
(Applied Computation in Chemical Industry)
Jlduneu - Ll
Prerequisite : None

nsUszendldgendwisdmsunisiasesina WWsunsudmsunisiindulag
N5ILATIENAIINONNBULTILAU N1TUINAENSABITLTIRAY N15lTron Awds
dmiumraansaieIBeiiay nsldrenduisdmiuniseeniuuguninivay
NILUIUNITNNRAAIMNTTULAL] MSMANTINNZANYBINTEUIUNSIUAT Lat
WNsUAUY I TeLau

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.

AuaendielunszuIuNTRRaImMNTTNLALl 3(3-0-6)
(Safety in Industrial Chemical Process)
JdsAuneu - lidl
Prerequisite : None
Anuvaeadulunisldansiedl AivinguazguenanianannIsuvesansial
ﬂ'ﬁLﬁ‘ULLﬁ%ﬂ’ﬁﬁy\‘iﬂ’ﬁLﬂﬁﬁLﬁu5umi’]ﬂ AISLNINILA8VDIFITLANIINURAIA TR
JUNIIENIIANToUTIURATENAT T2UUIMIATITURAZNITAIUIUAIVUIN
M3UsEsuRsIY MsUsediunandes wagnguneiAedesiuanuuaende
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.
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PaunaransuarimnsuUfisenaiitugs 3(3-0-6)
(Advanced Kinetics and Chemical Reaction Engineering)
FwndeRuneu L
Prerequisite : None

Feanssuuisenadl nsnmaiinufisenall susuunisive nmsdudauas
mslvanvulsigauad wuudtasundesufjnsaluvuligauai nsgatuuay
UfATefifiavesiisaujiten ngdnaivesujitenuuiisius dniwaves
nsanemIa U AT UUIITIUG

Chemical reaction engineering; chemical reaction rate; flow pattern,
contacting and non-ideal flow; non-ideal reactor model, adsorption and

reaction on the catalyst surface; rate law of heterogeneous reaction; effect

of mass transfer in the heterogeneous reaction.

nsasulugaamnssuall 3(3-0-6)
(Chemical Industry Investment)
deduneu - lidl
Prerequisite : None

WUIAANOUAVBINITAINUY WUNY AIY0IRUAINLIAT NITAINUVDIUTEN
nsUszdiuauasiy n1sinduleaunaznauny n15ianisAuLEe
nsanweulululdlunisgeainnssy waznsiasizinisayu

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

N15IATILUN WHAIALTANINSITUIRLaLIATIASS ddoudansie ddou
dun3g n1sied wmetianisdon nsusuusarndule nsdeuidulusssuvid
nsfouduloduaset ddmsuens @ esAUsenouvaIned Useinn n1sHan
waUIATFIN @13988AN1E Avinazaty a1siuues iwalulagdni defivun
lNzazdeUIAUYBsddaNLazEN

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.

NaAENIUIALTIAIUI LA NITINIADILUUNTEUIUNTT 3(3-0-6)
(Computational Fluid Dynamics and Process Simulation)
deRuneu - Ll
Prerequisite : None

WUUTIARINNANAAIANS S2iT8UTBITNREY NIINIHALRasR8 T2 08UTD
Bafatauuuuingt uwuudiassanuduliu nsussgndnamanivadla
WaAunlunumudainssueil fadiaashaznanasuvemiiguiuinig
wuvan1zasiiwazlineda n1sussendldniseanuuunszulIunisdvsy
NSTUIUNTNNGAAMNTTULAL

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.
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walulagare1nlagn150eNkuuTatnemATYgna 3(3-0-6)
(Clean Technology and Eco-design)
Jrdsduneu il
Prerequisite : None
sruunsansiudauadey ndnnisveuveluladazern nisanuafivued
WaInILlda N1TILATIZRNTEUAUNTT N1TaTIvdeulngldivaluladazein
N1590NLUURUNTAILAENTEUIUNTHAMTITNALATYEND Wagn1sUTsenNAnanms
Uszifiunuidssiudandendsiinalunisesniuuidsinasugha
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.

F9RALRINE AT UIUNTNNIGAEIMNT T 3(3-0-6)
(Selected Topics in Industrial Process)
dsRuneu - Ll
Prerequisite : None
msanwwazeAusieluiidedaamefiuiaulafeidesdiunszuiunis
NNYAAIUN T
Study and discussion in interesting selected topics related to industrial

process.

BosfnfilaumIfuTEUIUNNTN9EAEMNTT 1(1-0-2)

(Special Topics in Industrial Process)

FwdeRuneu ¢ il

Prerequisite  : None
nsAnwluihdedafiawiithaulaftesunssuaunsmmagnaivingsy

Study in interesting special topics related to industrial process.
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duun 1(0-3-1)
(Seminar)
a U U U a
Jdesunaun : ladl
Prerequisite : None
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nsEns iseunadrmsaug sussenelududeu aeldnisliiuuzidues
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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.

WNYINUS 12
(Thesis)
FrdeAuney  : lgAnUiuTeUTRINIAIY LaY/Mse
melFmuuzihesenssiving
Prerequisite  : Department Permission and/or
under supervision of a senior advisor
ﬁa%’aam‘i%’sﬁagﬂummaﬂwaammiﬂuﬂm%ﬂuu@iazLLﬁuuﬁsm way
Juiidesnisvesgramnssuuaglszina deddeiidenlazdosldsuainy
WILYeUINNAILarUMAR I8
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.



040125600

040125601

-41 - UAD.2

3%8?ﬂﬁam§6ﬁgquaqNamﬁm%tﬁaqmmwLLazmmmu 3(3-0-6)
(Advanced Science for Health and Beauty Products)
dsAuneu Ll
Prerequisite : None

meinamaniuazuaraivine waifnsgidmivinermansiilogunim
LAEAINL N1TRIRTUgRIHAASusinazFaeg19 nsruIuNIIHER
AUUaRAdEkarNISUSHEUNEAANIN NMITMUINEAS I NYUUNELALITEFTTH
maamﬁmﬁmsﬁtﬁaqﬁumwLLasﬂ’mmm

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.

wielulafszuuthduilogunmuaganiuay 3(3-0-6)
(Delivery System for Health and Beauty Applications)
dsRuneu - Ll
Prerequisite : None
syuvindsuseaneeg Auaznalnnis@uniulaznisvanlaesarsanfay
nseantuuuazmalulagniswdnszuuihdsluseaululaswazunlu wu 8datu
wodwesnluwaa woddidnlnslavidfafiaiwes synialudiu (1OuLead way
waueadu) sunianealndle Gluley waz dlelan) nsfigatiendnualdmiu
seuuihas nsussliuauUasniy AUAI LavUsEsansnmueessuutnas
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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\AilAoaaeen 3(3-0-6)
(Colloidal Chemistry)
FwdeRuneu ¢ il
Prerequisite : None
\wilvasroaneed UsingnsniiiaUsedy sesdefiufineanaafuronnan
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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

auvRnIsAiazautinianiIenIn qwémﬁamw anudufiv n1sadn
LAENITUENAITNANSUITIIUYIFR NITAIVANANAININGAULALAITANA
n1sigatiendnualvedansnandueisssuvidtungudie n1sussynald
asHAn ST TIIIATIEU IALIATe A D1

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.
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NSNAUIHEAN TV WAL ALY 3(2-2-5)
(Health and Beauty Product Development)
dsAuneu Ll
Prerequisite : None

ailifloguninuazauny wnfifusiuazanuvasndelunisldau
wldunsiauansiagesdmiunde fasludagtu nsimuinde S
Tuszuuddatu Uszennuaznisidonlddiudsznovulundniue n1siids
arsdfylundadueimalulagnisndnssuudids nsussiluauanyue
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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.
FanTrnmifieltluszuuids 3(3-0-6)
(Biomaterials for Delivery System)
rdeAuneu Ll
Prerequisite : None

Uszian lassa¥ie uagnisduasngiiandinamiteldlussuuiinds
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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.
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MsUIMnsdansgsiandndusiiiogunmuaganmuny 3(3-0-6)
(Health and Beauty Business Management)
Fwdedunew il
Prerequisite : None
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Hugidenmgnisiiauslasins aeuiiauslasinssesns 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.

Fesfmamzmeiumaluladgunimiazaay 3(3-0-6)

(Selected Topics in Health and Beauty Technology)

wndeRuneu ¢ il

Prerequisite : None
nsAnwnazeduneluidedaaneiinaulafstesiumeluladgunin

WAYANY

Study and discussion in interesting selected topics related to health

and beauty technology.
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040125608  3esdnfimumedumaluladguaimuazanuy 1(1-0-2)
(Special Topics in Health and Beauty Technology)
wdedunew - idl
Prerequisite : None
msfnwluidefafiasinalafedesiumeluladguainuazeiua

Study in interesting special topics related to health and beauty

technology.
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