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ywU.340
BEB 340
w.341
BEB 341
nwy.342
BEB 342
’vvwﬂ.343

Organic Chemistry for Biochemical Industry
mﬁ?]ﬂﬁnmﬁﬁugwumﬁmnﬁu 1(0-3-0)
Basic Engineering Skill Training
wilefuvsddmugravnssudued 4 (3-3-6)
Inorganic Chemistry for Biochemical Industry
FuafluarasTIne19aursd 4 (2-6-4)
Biochemistry and Microbial Physiology
aunsdlugnamnssuuazmalulagnisudn 4 (2-6-4)
Industrial Microbiology and Fermentation Technology
vinmsfnatuiuddemnsslunsyuumsiad 3 (3-0-6)

Basic Principle in Engineering Calculation in Chemical Process
mheufuinslugeanvnssudued 1 3 (3-0-6)
Unit Operation in Biochemical Industry |
mheuiRnislugeanvnssudued 2 3 (3-0-6)
Unit Operation in Biochemical Industry I
fiRnsnnsninglugeanvnssuduead 1(0-3-0)
Unit Operation Laboratory in Biochemical Industry
Ananflugmanvinssy (hiffesnd1 240 Halua) 1(0-3-0)
Industrial Training

wiesiiolinsne 4 (3-3-6)
Instrumental Analysis

walulagioulesdlugeainnssy 3 (2-3-4)
Industrial Enzyme Technology

Fennssuwmesiulauiing 3 (3-0-6)
Engineering Thermodynamics

ANRAERSAMSURAAMNIT TR 2 (2-0-4)
Mathematics for Biochemical Industry
mseonuuuiAtesUfnsaliadiuarTaadl 3 (3-0-6)
Chemical and Biochemical Reactor Design

UfiRnsuuudaenszuiunstugaamnssuduall 1 (0-3-0)
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BEB 343  Process Simulation Laboratory in Biochemical Industry{ [Commented [KK13]: $o3m hinsefuiitsnglusiosing }

v A a

NU.360  anamNsIUeINGsTIn Azt uaiiUewiy 2 (2-0-4) Commented [MNS14R13]: U5uioinTifaoandosiudoly

LAGEATAL

BEB 360  Introduction to Biofuel and Biochemical Industry

2.3) A 1UIAU 13 Tetint)

o

ndnwdeadendnuseinidmunlilunguivlanguivmideann 2 nguien d1uau 13
vihein i
2.3.1) nguAvIEVnAAnE
NU.396  espuaniadng 1 (1-0-3)
BEB 396  Pre-Cooperative Education
ny.496  andafinw 1 6 (itfoendn 450 Flu)
BEB496  Cooperative Education |
U497 @niadne 2 6 (laitfound 450 Hlu)
BEB 497  Cooperative Education Il
2.3.2) NENAYTUINT
U386 szileuinide 1(1-0-3)

BEB 386  Research Methodology

o
o o

U406 LediBunIdtugesdmiugnamnssuduad 3 (3-0-6)
BEB 406  Advanced Organic Chemistry for Biochemical Industries
y.407  msdeewmuvsssulianaidasiu 3 (3-0-6)
BEB 407  Introduction to molecular simulation
426 madFuanmianinm 3 (3-0-6)
BEB 426  Biological Raw Material Pretreatment
U427 NERIUTINMLAEENSIANTININAINEUNTE 3 (3-0-6)
BEB 427  Microbial Bioenergy and Biochemical
U486 lassnuiiawniamalulagndsnudinnuaznisudsy 3 (0-9-0)
N 1
BEB 486  Special Project in Bioenergy and
Biochemical Refinery Technology 1

w487 lasanuiiesmamealulagndsnuiinmuaznisuusgy 3 (0-9-0)
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WARTININ 2

BEB 487  Special Project in Bioenergy and
Biochemical Refinery Technology 2
vnl.488  HnUszaunisalidesnausene 1 3(0-9-0)
BEB 488 International Research Experience Training 1
w489 AnUszaunisalidusinsUszive 2 3(0-9-0)
BEB 489 International Research Experience Training 2
2.4) FudeAuidan 6 wuqenn
U306 wallanisitgatiendnual 3 (2-3-4)
BEB 306  Characterization Techniques
U307 Lallwedmes 3 (3-0-6)
BEB 307  Polymer Chemistry
w308 nixmumiﬁfugﬂwaal,ua% 3 (3-0-6)
BEB 308  Polymer Processing
ywU.3a6  Ifhuargunsaididnusedindiiugiu 3 (2-3-4)
BEB 346  Fundamental of Electrical and Electronics Devices
U366 NMIORNLUULTITNALATYENT 3 (3-0-6)
BEB 366  Economic and Ecological Design
U367 MsUssdiuigdnsuansdue wazansuaunnuiud 3 (3-0-6)
dmiugnavnIsudaall
BEB 367  Life Cycle Assessment and Carbon Footprint for Biochemistry Industry
U368 NISHARNEIUTININLAL TARFILTIN I 3(2-3-4)
BEB 368  Biofuel and Bio-based Material Production
wnl.369  wanaRnTinm 3 (3-0-6)
BEB 369  Bioplastics
U387 msmuauanniulssnudaed 3 (3-0-6)
BEB 387  Quality Control in Biochemical Industry
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3) JynFendd

6

Wu2wAn

dnAnwanunsadendnwinladldnlnaeuluuminerdesssumans Wiwdvudenas

v a =

Frunuliidesnin 6 mhefn Meillvimeass

De

4.3.2.3 LAAIUHUNISANE

UnsAnwdi 1

aaeud 1 i
15.108 MIARUILAZIANTAULDY 3
M.113 FAnewily 3
.128 iafivhly 3
M.163 VTRt inevily 1
M.173 UjdRnaindiiugu 1
7.218 upapdadmiuinermans 1 3
7wy.140 ﬂniﬂﬂﬁﬂwsﬁugmmﬁmﬂiim 1
XXooox JYNFRNAT 3
394 18
A 2 Mg
.135 AEndily 3
".185 UfURnsHandvilY 1
A.209 wAaRdALATaLNaTsyusi Doy 3
aw 105 WANYINYENN8INgY 3
15.155 aﬁaﬁyugm 3
nny.100 ndnuATidAT e i
vny.101 wafidunsddmsvanamnssuduad 4
394 21

UnsAnwdl 2
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nMAGoui 1 mhefn
nny.220 FualuazaiTine1niunsd 4
U 240 ndnmsfatuiuddmnsslunszuaunsiad
. 241 mheufuRnmslugnamnssudueadl 1 3
a4.296 MENBINUTRVINTEMTUaIINGIENS 1 3
15.100 walasiunisasowilgm 3
15.156 Matieulusunsudsinenemansidesiu 3
Eet 19
aMAeud 2 mhefn
vy, 200 wwilefiuvddmsuanamnssudadl 4
vy, 221 qAuvsdlugnamnssunazmalulagnismdin 4
. 242 viheuuinislugnaivinssudaied 2 3
v, 243 UURnsimzvislugnamnssudied 1
15.103 FnfuanudBu vide us. 107 FnueAdatunsuidym 3
XXxoxx AYWEONES 3
Eet 18
nagasou Ymsdnedi 2
nenn

w290 Fnalugeanmnssy (litdfesndn 240 Falus)

1

Y

1

UnsAnwl 3
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aAFeud 1 miein
U300 Ledosiloliasgh 4
341 adlamansdmivgnavnssuduai 2
w342 mssenuuuieIesnsaliafiuasduad 3
) 360 guamnssudiomasTinmuasuadidosy 2
. X Adentunguinaviafinymvienguideysunms 1
. Xoox Jv10eAuLEen 3
15.106 MARESIaTIALALN THoMNS 3
39 18
Ynsinwnil 3
aAGeud 2 miein
U320 walulagioulwilugnamnssuy 3
vny.340 Ienssumeslulauniind 3
vny.343 UFURnIsuuudnaeenszuun1slugnavnssudaal 1
nnd. Xoox A0 eduLEen 3
fF.101 N13AA 91uLazL U1 Tl 3
5.101 Tan, 9y wavlne v3e 15.109 winnssuiunszuuAngUsenauns 3
39 16

Un1sAnwdl 4
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MAFyUn mhein

dwudiidennguivaniadne

496 avfiafinw 1 6

dwiugiidennguideysannis

. Xxx Avndenlunguideysannis 3

. Xoox Anudentunguifeysannis 3
39 6

maBeui 2 mhein

dwiSugiidennguivaviadne

U497 avinafine 2 6

dwugiidennguideysaunnis

. Xxx Avndenlunguideysanns 3

. Xxx Avndenlunguideysannis 3
39 6

4324 @A125UYIIEIUN
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“URANUINTUANLAHIAL

5.101 lan, owdeou uazlny 3 (3-0-6) fe3vINg
TU101 Thailand, ASEAN, and the World

Anvsingnisaifiddgyvedlanendounaringlufiinianisifionasvghadeny
Tausssulasld nsounuifn ouf] wazsuideuidenedeaumans drunisedusieunas
gniegnanunsainieyanaildduanuavla weliAnyuuesienuvainvansuaziin
Tanrududeuiiduiusausia Tan f3nandin ana (GLOBALMINDSET) amnsavimensaunaa
eriunandalaniailyallinreunnsiu

Study of significant phenomena around the world, in the ASEAN region and in
Thailand in terms of their political, economic and sociocultural dimensions. This is done
through approaches, theories and principles of social science research via discussion and
raising examples of situations or people of interest. The purpose of this is to create a
perspective of diversity, to understand the complexity of global interrelationships, to build
a global mindset and to be able to challenge old paradigms and open up a new, broader

worldview.

5.109 winnssuiunszuIuAngUsznauns 3 (3-0-6) Ag3vIN3
TU109 Innovation and Entrepreneurial Mindset

myUsefiueundsarnsadisteniall miﬁﬂLLazmﬁ:mLLNuLLUUQ‘UisﬂaUmi g
dndulauaznisianngsio msdomsidegsianazmsainauseglasgrediussaniam msada
AuAsIiladsn

Risk assessment and creating new opportunities. Thinking and planning as an
entrepreneur. Decision making and entrepreneurial venture development. Business
communication for delivering concept or initiative in an efficient, effective and compelling

manner. Social shared value creation.

NIAgUVEETUaTin¥eN1 3808
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aw.105 finwgnsdoansnienimdangy 3 (3-0-6) @ndun1w
EL 105 English Communication Skills

Wauinwensdoansmenimdangusiunisils g s1umasdou Aamsldniwm
mimviwazduu luusunmannisuazdany

Development of English communication skills, including listening, speaking,
reading and writing. Practice of language, vocabulary and expressions used in academic

and social contexts.

fAFL.101 N13AR B1ulAzITBURENIENI U 3 (3-0-6) AaUmans
LAS101 Critical Thinking, Reading, and Writing
ﬁ'@umﬁﬂmﬂﬁﬁmaemﬁ"‘mﬁmigmsimmségaﬁwmm MIATIEA NSFUATIZH LAz
msUszifiua fiannvinwenseruiieduanszdny Wlagassmng fimuef auufignu wingiu
afuayy nslimguaiithlugieasuvesnmuidou fauninwensidounaninimniiegied)
wanakarnsifeudainng andeneamnudn uazidenlosteyaid 1iuyuueveanuLes
sudsnunsnddmangrukazdeyainlilunisainassdnudesuldedaivsedvsnm
Development of critical thinking through questioning, analytical, synthetic and
evaluation skills.  Students learn how to read without necessarily accepting all the
information presented in the text, but rather consider the content in depth, taking into
account the objectives, perspectives, assumptions, bias and supporting evidence, as well
as logic or strategies leading to the author’s conclusion. The purpose is to apply these
methods to students own persuasive writing based on information researched from various

sources, using effective presentation techniques.

15.102 FInfuguvsnn 3 (3-0-6) thedvns
TU102 Life & Aesthetics
gunisnnuazesdUsznauiugiuvesualzuazaninuindenassnadne A
guislunue uawauvIg Maleseiinng waensdeulsudifuiinauemazuunma
GRGH
The course investigates aesthetic and fundamental elements of art and built
environment. These include appreciation in value and meaning, analyses and criticisms,

and connections to lives and social contexts.
115.106 ANUARAS9ATIARAENSHDEANS 3 (3-0-6) A183wIN1S
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TU106 Creativity and Communication

nsEUIUNIAnDY19aseassA laefinisAadsinindiduesdusznoudrdy waynns
doansenudadinanliAnnadugregnamnaumuuunding Sansss anmuIndon el
JzAUYARa B9ANS Lazdinu

Creative thought processes, with critical thinking as an important part, as well as
communication of these thoughts that lead to suitable results in social, cultural and

environmental contexts, at personal, organisational and social levels.

BuReAdaAans Inerans wazwalulad

115.155 a@fnfiugu 3 (3-0-6) INeFER3

g}

TU155 Elementary Statistics

dnwarlamneadd numuadfdassaun auiesdu dudsduuasnisuanuas
YoeiUsduN wuuniuy U uasund mallani1sdndiegauasn1suaniaswesiiala n1s
USTUIUALAZNITNAADU auNRgIUAeIfUARGsUTENINFULALILAYaR NG NTIATIER
AMULUTUTIUSMUNMGRET NTIASIEE nsanapeuavanduRusIBuduTuRen nsueaeula
iGSGRR
e - lidumhefeligimdsine vieaeuld a.216

The nature of statistical problems, review of descriptive statistics, probability,
random variables and some probability distributions ( binomial, poison and normal),
elementary sampling and sampling distributions, estimation and hypotheses testing for
one and two populations, one-way analysis of variance, simple linear regression and

correlation, chi-square test.

u5.156 Msifeulusunsuideinendansidosiu 3 (3-0-6) INIAMERS
TU156 Introduction to Scientific Programming
madoulusunsunouiianesuasnisudtguid uil ugud i uusslonidiviy
dninendans dnedarans wagians lagldumiavuazinsou WunsWaundane3suuay
Wsunsuegraduszuy ﬂiaUﬂquﬂ’]SVT’]‘g’W Hendu 815158 N1sUsEIIaNANINKALINGINTT
Hugud
Basic computer programming and problem solving useful for scientists, mathematicians
and engineers, using MATLAB and Python. Emphasizing the systematic development of
algorithms and programs. Iteration. Functions. Arrays. Image processing and robotics.

¥5.103 FAnfuAuddy 3 (3-0-6) A183v1N1S
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TU103 Life and Sustainability

madiuFinegraviviutunmaudsunuasedan Wilamnuduiusseninmatn veq
595UA uyud uavasInd feduandouassaine mslindanu wisugna deanlupnudaund
uaznsuUsIABY AenIueIRmLMAneImanidaanden filugnisuiuaeiating
PRt

This course provides an introduction to the importance of life-cycle systems
perspectives in understanding major challenges and solutions to achieving more
sustainable societies in this changing world. Students will learn about the relationship
between mankind and the environment in the context of energy and resource use,
consumption and development, and environmental constraints. Furthermore, an
examination of social conflict and change from the life- cycle perspective will be used to
develop an understanding of potential solution pathways for sustainable lifestyle

modifications.

15.107 vinwgAaviadiunsuideyimn 3 (3-0-6) £ IN3
TU107 Digital Skill and Problem Solving

inwemsndsianiionsuidymiuaznsimulonalmisudseunasiasugha
AmuaEsaluAuiwaznsii s saundlaeg19luseansann ﬂ’]iUiSLﬁﬂﬂ'ﬂﬂJﬁ’]L%@ﬁ@‘U@ﬂ
ansauma nMsndunsesazdanisansaumeegaduszuy mslduarasseussudiuaite ms
deansooulatiegnsiieandn

Basic computational thinking skill for solving problems and developing new social
and economic opportunities. Efficient access and search for information. Information
reliability evaluation. Filtering and managing information systematically. Ethical digital

usage and professional online communication.

NUINFUNITUALINWEUYIDUIAN

#9.296 MEBINGUITRINITEMSUAVTINEEEns 1 3 (3-0-6) @ndun1w
EL296 Academic English for Science Disciplines 1

MsaLYinwen1sile ya 819 Weu Mudngudannsaingimans n1sin N3
asumslimdfnary msedutenszuiu msmseendds nseSursmnuduiugsinamy
UAZNA WAZNIIBBUILAINEUINUS TN BULATAINA

Development of English listening, speaking, reading, and writing skills for scientific

academic purposes. Practice of summarizing, giving definitions, describing processes, giving
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instructions, explaining cause and effect relationships, and describing compare and

contrast relationships.

115.108 MU ILasTANITAULDY 3 (3-0-6) HgAvIng
TU108 Self Development and Management

mstamsuaznsuiudhiuBisludauminende viunarseuanvansuazias am
ASHALITNEEN1EIANLATAINRA1ANI9815U] NSITIALLBILAZNITINNUKLBUIAR A5
WauynanamuazansIvMsdiny MmsFeunasedin Msegutugdussnasuguuasiaism
Gﬁﬁuuazﬁ’u LLaSﬂ’ﬁ@LLﬁEj“UﬂWWLLUU@ﬂﬁi’JN

Coping with and adaptation to university life. Development of social skill and
emotional intelligence. Self- understanding and planning for the future. Personality and
social etiquette. Lifelong learning. Learning to live harmoniously and respectfully with

others and the society. Holistic healthcare.

#U3AN1IUIM T IANLAEN13E8UENNNSURUR
15.100 wawlssiunisasdiewnlegm 3 (3-0-6) HgAvIng
TU100 Civic Engagement

Ugnils3ndniin unum wagnihiimnasuiievevveamsiiuaundnifvesdamilugiuy
walodlandiunsyuaunvianvaneds Wy msussene nsedunensdiinwinieg guudusu
TaotnAnwazdesdavinlasenissussd WeliiAanssud vieifanisidsuntas Tuussidudi
aula

Instillation of social conscience and awareness of one’s role and duties as a good
global citizen.  This is done through a variety of methods such as lectures, discussion of
various case studies and field study outings. Students are required to organise a campaign

to raise awareness or bring about change in an area of their interest.

Ayriugiumsinuivermansuazadinanans

.13 FAne iy 3 (3-0-6)
SC113 General Biology

39132 e esduvesiivuazdnd en1sesdinUsesntu AnwisssuvAnaonay
VENNAIINTANeT sdlassEdarnsEuIunsIauiiensisidinvesiisuazdadausd
seauliana wad oo svuu feseduTin mavhauvesnaatanddalunismenendnuaenig

¢ awv

MUgNTIN WugAans N15asRug weinssudnd ITauins uasliaaine,
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Biological concepts of flora and fauna in daily life, principles, structures, and basic
metabolic processes of organisms at molecular, cell, tissue, organ, system, and individual
levels, structures and functions of nucleic acids in genetic inheritance, genetics,

reproduction, animal behavior, evolution, and ecology.

.128 iy 3 (3-0-6)
SC128 Genergal Chemistry

lassassezneu Wusrlaruaud s1asnsiwumvinuarunsuddu Usunaduius uia
VDUNA waransavaney vesuds gamiall aaunamans aunawnll nsn-wa adlniih

Atomic structure, Covalent Bonds, Representative and transition elements,
Stoichiometry, Gases, Liquids and solutions, Solids, Thermochemistry, Chemical kinetics,

Chemical equilibrium, Acids and bases and Electrochemistry.

m.135 Wandvnld 3(3-0-6)
SC135 General Physics
wanmssildnduasnsussend emasaunguiiteny namans vedlva g

I3

vwamans nsdusazadu Iihuazudvin eduwddnini feumans wasildndyelv
Principles of physics and applications; the subject covers topics in mechanics,
fluids, thermodynamics, vibrations and waves, electricity and magnetism, electromagnetic

waves, optics and modern physics.

M.163 UFURN5TImevily 1(0-3-0)

SC163 General Biology Laboratory

eivaduneu: Anwndauriu SC113 vielasuaydRanenansdyaeou
UfiRnsiasuanuinmguinedn m.113

Disciplinary course(s): Parallel degree/ Dual degree SC113

Experiments related to the contents in SC113

W73 UiEnaedifugu 1(0-3-0)

SC173 Fundamental Chemistry Laboratory

28
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Adadunau : wedinw WsednwIngauiu w.123 wio m.128
Prerequisite: have taken SC123 or SC128 or taking SC123 or SC128 in the same semester
UFURNsIERUAN TN u I M.123 uag n.128

Experiments related to the contents in SC123 and SC128

.185 UFTRAn15 AN 1(0-3-0)
SC185 General Physics Laboratory

UftRnsiieniu mefauazmuaaiaiadou namans aau il imumans wariiand
wandlngd

Laboratory practices involving measurement and errors, mechanics, waves,

electricity, optics and modern physics.

209 whagdAwazaunadeyiusitoy 3 (3-0-6)
MA209  Calculus and Elementary Differential Equations

Fdaduneu : @euldl a.218

Prerequisite : Have earned credits of MA218

Alauavausaiiosvesilaidunatediiuls auiusdosuazAUNINENINTVIALN

[ o ¢ & 1

auiustoedufugs syiusdeslneUieny nganld mamuldseyiussiuwasn1suszynd Agean

LY N4 o =

fuims Amgaduimsvesilanduassdiuusuaznisuseynd aunsilsounussuiunianag

9

udes InInwalRaeralasluuagnaRasianzvesaun e yiusLazn sy naly

ﬁe

AULUUTIA0IMNIINIAEAS LIVSND HALRABTBITTUUANNITT AL ANLANIZ LINADTENE
sruvaNM It YusUAzNIUTEYNA
e - WidumheAaligiiidsdnuvieasuls a.219

Limits and continuity of functions of several variables, partial derivatives and the
interpretation in geometry, higher order partial derivatives, implicit partial differentiation,
the chain rule, total differentials and its applications, maxima and minima of functions of
two variables and its applications, first and second order differential equations, method
for determining general solutions and particular solution of differential equations and the
application in modeling of scientific problems, matrices, solution of system of linear
equations, eigenvalues, eigenvectors, systems of differential equations and its applications.
Note : There is no credit for students who are currently taking or have earned credits of

MA219
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A.218 weaRdad U mans 1 3 (3-0-6)
MA218 Calculus for Science 1

asuazmnudailesasilandy eyusvesiliduivadauasileidusidy nggnly

9

s v &

auuslaeUTene auiussuiugs nsussendvetoyius namaudseyiusuazmsdssgnd Uj
guius USiuslidndan wadavesnamuinus Usiusidawauaznisuszgndlunis
LSRN BUNTUBTUA
wnewms - Lidumhefaligfifdsdnumieasuld a.111 vie A211 uie 216 uie Au.
101

Limits and continuity of functions, derivatives of algebraic functions and
transcendental functions, the chain rule, derivative of implicit functions, higher order
derivatives, applications of derivative, differential and its applications, antiderivatives,
indefinite integrals, techniques of integration, definite integral and geometric applications
of integral, infinite series.
Note: There is no credit for students who are currently taking or have earned credits of

MA111 or MA211 or MA216 or AM101

Fvuny
vy 100 nanATALATIZY 4 (3-3-6)
BEB 100 Principle of Analytical Chemistry
MISMUNTERATIE FunpuNTIAT I Mseseuasiall mnseilaenisfadmin

meleneilaeUinng  edvddy  malnsesitoyslneldaindesiu  nislengiem
wUsusiuvesteya nswSeudisudeyaneadn msneaeunalilivedis waensuseyndly
adflumsieseideyadslsunsuduiagy

Classification of analytical method, analytical process, chemical preparation,
gravimetric analysis, volumetric analysis, significant figure, introduction to data analysis,
data variation, data comparison, method validation and verification and application of

statistic software.

a

vny.101 wilduvsddmivanavnssudaadl 4(3-3-6)
BEB 101 Organic Chemistry for Biochemical Industry

AdeRuneu ; WeFnYl M. 123 wse m.128
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Prerequisite: Have registered of SC123 or SC128
Tasvaswamudunsa-wua ameslowndl nalnnisifinUfizen nmseutioansuszneu
a o~ ¢ aaa =i a  ag aa ad aa 3 13
DUNIY ﬂ{]ﬂi&l’umu%LL“U‘U‘U'JﬂaIE]‘WﬁﬂLLat@LaﬂIﬁliW’ﬁﬂ asUszneulalasasuen  woanesed
a s a al a a v al 5 ax s aa v &
8ot ansuszneverlsnin uaglndlendneslsundn dadled Alau nInA1suenddnuazeyius
mslulawmsn  ludu  nsmesfilunazlusiu - Usslevuwazanudrfguesansusznoudunidiu
S a
PAANTINYILAL
Chemical structure related to acid-base. Stereochemistry. Reaction mechanisms.
Nomenclature of organic compound. Nucleophilic and electrophilic substitution.
Hydrocarbon compounds, alcohols, ethers, aromatic and polycyclic aromatic

hydrocarbons, aldehydes, ketones, carboxylic acids and derivatives, carbohydrates, lipids,

amino acids and proteins. Importance of organic compounds in biochemical industries.

. 140 ﬂﬁﬂﬂﬁﬂwwﬁugmmﬁmﬂﬁu 1(0-3-0)
BEB 140  Basic Engineering Skill Training

2182 oste uazviolugnainnssu nadenliaune nsdarie waznisindsvioly
MAMNITN SEUUNGEY Nsdentdinduazdeds slauaznisidonldiuvewinuiuusadu vie
s1auaznsidenldian nsdnnsevlussuuvisgnamnssu uuuszuuvionasialesiletaly
2AFINNIIY

Valve, fitting, and tube in industries. Tube selection, tube bending, and tube
installation in industries. Thread system. Valve and fitting selection. Types and selection
of pressure regulator. Rubber hose and material selection. Corrosion in industrial tube
system. Piping process diagram and measuring tools in industries.

@ =

nny.200 wileliunddmsuanamnssudaed 4 (3-3-6)

BEB 200 Inorganic Chemistry for Biochemical Industry

v
< a

lassadandniloiu nasukasiuseiad nguvedailaoesfiudu lassasiamuin
voeuds linveanszurunisgadu arsuenfiuinaiiuiy walansinsiziuuiiuiy iugiu
vt isenadiBase duseuiseneniusuazidsnug nswieuuarn1sineilasasng

Y9315 alun3d unumvesiswasetlulaserndduswasnisgnainnssunisulssueadl

S
YINMN
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Fundamental of crystal structures, energy and chemical bonding. Principles of
coordination chemistry. Structure of solid surface, types of adsorptions, surface-active
agents, surface analytical techniques. Introduction to catalytic chemistry, homogeneous
and heterogeneous catalyst. Preparation and characterization of inorganic compounds,

role of catalyst in catalytic reactions and application in biorefinery industries.

nny.220 FumluazaiInengaune 4 (2-6-4)
BEB 220 Biochemistry and Microbial Physiology

RS LAYRIAUTENRUVDNTAE ASIEsNe minAvesaslulawmsn nsnagiily TUsAu nIm

ax o a 1%

HIAABNLAZILLNUDATUNIAYIVOY msLLamaammﬁuuasmsmuqm NIAALEN IATINUA LA

SPUAMETUEUDIAUYSE WUNUBATLAYNIIAIUANNISIASYUBITARAWYSE

Cell and organelles. Structure, function, and metabolism of carbohydrate, amino
acid, protein, nucleic acid. Gene expression and regulation. lIsolation, screening and

identification of microorganism. Metabolism and regulation of microorganism growth.

nny.221 Yaunsdlugeanvnssuuasinalulagnisudn 4 (2-6-4)

BEB 221 Industrial Microbiology and Fermentation Technology

o ¢ A o a

UNUMYeAUYIIgRa NI TuNdAY JULUUNTIRTYLaNIHAANERSuTiveaiunTe
guavnIsy walulagnisiwnzidssgdunidgnamnssuricluseAuiosuuinisuagse ey

LN 4 a

AANMNTIL MITUSII9AUYSE NsUsulgsenenugdunsd nandaeiningdunsdenanssy
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dfigy
Role of industrial microbiology, growth and production profile in microorganism.
Cultivation technology for laboratory and industrial process. Microorganism maintenance.

Microbial strain improvement. Major microbial product for industry.

U.240 NENNISAIUIATUALLTIMNTTHIUASEUINASLAT] 3 (3-0-6)

BEB 240 Basic Principle in Engineering Calculation in Chemical Process

32



‘vié’ﬂmﬁﬁwmm‘ﬁugwmﬁmﬂsmLmi' Unaiansduiusuasnanaasiierdouaslsl
WRendeafuuiizonadl pandsnulaslideyaaunanil aunaigaia deyamsmunmuazdoya
megaunmar1ans nsuAlymeauiamsuarnasnu gamiaasuazndsnuluannzliah

Principle of chemical engineering calculations. Stoichiometry and material balance
with and without chemical reactions. Energy balances using chemical and phase
equilibrium data, physical property data, and thermodynamic data. Solving material and

energy balance problems, unsteady-state material and energy balances.

nny.241 mheufUanislugnamnssudaed 1 3 (3-0-6)
BEB 241 Unit Operation in Biochemical Industry |

afmernansvomatvanasnisUszgnd  wamansvesva  uaraumsiuguvesnislua
mislnavesveslnaniindaiilily uasrindamlfluviouazduuns gunsaidsrnuvesiva edesile
¥nsmanisive dnunzuazautfoyniaveads nsasuuin MIwas MIkenvedudsninves
InalneABidana N1539UALLATI N1INTOY NTANAYNOU mwyuuﬁm Wgdalawdu nszive 13
MW MIYAtU UaZNIIANKEN

Fluid static and its applications. Fluid dynamics and basic equations of fluid flow,
flow of incompressible fluids in pipelines and thin layers. Flow of compressible fluids, fluid
transporting devices, and fluid measuring devices. Characteristic and properties of
particulate solid, size reduction, mixing, mechanical separation of solid from fluid, sieve
tray, filtration, precipitation, centrifugation, fluidization, evaporation, drying, adsorption and

crystallization.

vy 242 wheufuRnisluanamnssudaed 2 3 (3-0-6)
BEB 242 Unit Operation in Biochemical Industry Il

msﬂwmm%au ﬂ?iW’]ﬂ’J’]&I%IEJu mam%ﬁﬁmm%@u Lﬂ%@ﬂLLaﬂLU%HUWJ?&I%@ULLU‘UV@
aoedu 1ndeaanidsunudounuuwaduasvie 1A3ouaNIUABUAINLSEULUULHY 1A3 D3
PULL LASesfiuszIe wann1sNaY mi@m%uuﬁ"a AMIAANTVOIUNAI-VDINET NITULALTAY

Heat conduction, heat convection, heat radiation, double pipe heat exchangers,
shell and tube heat exchangers, plate heat exchangers, condenser, evaporator. Principle

of distillation, gas absorption, liquid-liquid extraction, leaching.

nny.243 Uinsiamemhelugeamnssuduad 1(0-3-0)
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BEB 243 Unit Operation Laboratory in Biochemical Industry Ufjdfn1sniieugjifnislu
gramnssuingdedlugravnssudaied

Laboratory in Unit operation in an industries related in biochemical industry

w290 Fnnulugeamnssu (litfesndn 240 Falus) 1(0-3-0)
BEB 290 Industrial Training

Anulunirgeanmnssuitisadesivanuimdwuiiludhitesndn 240 lua
U300 Ldeadiodiaed 4(3-3-6)
BEB 300 Instrumental Analysis

mafukarinuseths Maimeusethg ndniuguesaninsalnd Sansililean- 3
ada Bususeanlnsalnd uaznisisessdiend nannsuarnisussynamalialasunlnns i
amalasunvns il wialasuninasdlasunaaualasuvs N15AsIEnIeAuTou

Sampling plan and sample preservation, sample preparation, principle of
spectroscopy, ultraviolet-visible, infrared spectroscopy, and X-ray fluorescence (UV-VIS,
FTIR, and XRF), principle and application of liquid chromatography (HPLC), gas

chromatography (GCMS), thermal analysis (TGA/DSQ).

nny.320 wialulagiouluilugaannssy 3(2-3-4)
BEB320 Industrial Enzyme Technology

Tassairsuazautanaadl madendonazuvangy nalnnisiswiazerveaoules
saunamansveseulnl msfudsnimhauveaeuled L@u%ﬂm?dgﬂ MIAITUANNITVINUYDS
wulwsl mavineuleslliuians msdszgndlfioulasimsgaamnssu

Structure and chemical properties of enzyme. Nomenclature and classification of
enzyme. Enzyme catalytic mechanism. Enzyme kinetics. Inhibitors and inhibition of
enzyme. Immobilization of enzyme. Regulation of enzyme activities and enzyme

production. Purification of enzyme technology, Application of industrial enzyme

w340 Aennssuweslalauniing 3 (3-0-6)
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BEB 340 Engineering Thermodynamics

nguesmeslulawfing euiall teulnsl wdsnudasy gdnsaslud szuuvhanuseu
wagvimuby weslilaufinddmivansuiansuasosmay wawudass u funlsaugatia
MapdiagngnIn ﬂ??ﬂJLaaﬂiLLaxﬂﬁiLﬂgﬂuMﬁ WHLALE Andiadl

Law of thermodynamics, enthalpy, entropy, free energy, Carnot cycle, heating and
cooling systems. Thermodynamics of pure substances and mixtures, free energy at physical
and chemical equilibria, phase stability and phase transition, phase diagram, chemical

potential.

vn.341 pdlaeansdmsugnavnssuT ALl 2 (2-0-4)
BEB 341 Mathematics for Biochemical Industry

ﬁmimqmﬁmmamiﬁamﬁLlﬁ{]igmmqﬂizmumﬁqmmmﬁu MM9A519LUUTI0INY
adamanififeatosiuaniugmenianimanie msseleulisuiu gy anagUisen
NIV INALRALVBIANNTTIBUNUTTIIUAT AUNITTRUN USO8 Waznan1BunglnamATiag
AATziLaY

Mathematical method for industrial problem solving. Mathematical modeling for
physical state, momentum transfer, energy transfer, mass transfer, and reaction. Solving
common differential equations, partial differential equation, and finite differences by

numerical analysis technique.

w302 mseenuuuedesufnsaliesiuazdaiedl 3 (3-0-6)
BEB342 Chemical and Biochemical Reactor Design

o aaa

aauwamamﬂﬁaaﬁumaaﬂﬁﬁ%m saunamansvesUfizeniisiugidfissuizen
nszvunsanelou vesUfitendidfuswiisonduvonds UAterdmivszuunia-vesuda
wazuRa-veavan edpsUfnsaiuuunsuazuuuiiang edesufnsainuuvielna infesufnsaiuuy
wails uwvegenislvaitliiiugauafnazuuudiassaunaina Wgdaladiunuaziaie wfnsol
naneleu wdesufnsaidmiunsivanuunansignin M saunamaninisadyiule
MIANDINIA NNTDRNUUURIUGNTATINNUALNITVEIBUUA

Elements of reaction kinetics. Kinetics of heterogeneous catalytic reactions.
Transport processes of chemical reaction system with solid catalyst. Gas-solid and gas-

liquid reactions. Batch and semibatch reactors, plug flow reactor, fixed bed catalytic

reactors, non-ideal flow patterns and material balance models. Fluidized bed and
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transport reactors, multi- phase flow reactors, fermentation, growth kinetics, aeration,

bioreactor design and scale-up.

vny.343 UURnisuuuinaenseuiunistugnamnssudiadl 1(0-3-0)
BEB 343 Process Simulation Laboratory in Biochemical Industry
msUszgnaldlusunsumsufiamesdmiunsiiassnsruiumsiadiouadsiitisadoslu
AEMNIIUT AL
Application of computer programing for process simulation related in biochemical
industries

. 360 granvnssudeimasiinmuasiuaiidesiu 2 (2-0-4)
BEB 360 Introduction to Biofuel and Biochemical Industry
faniauazanizuesnisiniunislugaamnssnd ewdsdaniwnaziaddanin
nszvrunmsTiAsataslugamnssdemasdaninuagluleden Tadliindaana nisndnufia
FINN YAANVNTTUATITININ BAAMNTTUATFINTINN BRaMNTINTANILTININ @RETMNTTH
Tealawndiarnisufivvielutudes
Direction and situation of operation in biofuel and biochemical industries. Related
process in biofuel and biodiesel industries, biomass power plant, biogas production,
biochemical industries, bio- based chemical industries, bio- based material industries,

oleochemical industries from plant oil or animal fat.

A 1UeAY
naudYIaunaAnE
NNU.396 W3EEnRaAne 1 (1-0-3)
BEB 396 Pre-Cooperative Education

wsguAUNSaunauariadnwluan Ul IENaUNT NSNsEULENENTANATIIU N3
duamwalnu maauyedna vinznsdeasmainemans Waunsueeufinnesidosdiu
Aulaendgluanavngsy

Pre-cooperative education in workplace. Preparation of job application documents.
Job interview. Personality development. Science communication skills. Basic computer

programming. Industrial safety.
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U496  @ndadnun 1 6 (Litloenin 450 Fla)
BEB496 Cooperative Education |
msufiRmiludnvazninnuiiasinulasanuildfuieumning naenaunsifeu
FULEENITUILEUD
On the job training as a temporary employee according to the assigned project

including report writing and presentation.

U497 aniafn 2 6 (itfound 450 Fala)
BEB 497 Cooperative Education Il
FdaAuneu : aauld w497
Prerequisite: Have earned credit of BEB 497
msufvamuludnvasninnudiasinulassnuildsuneuning aunsaysuinis
mwslusuineimes ammdulldmansugmans uasnansenuiednindon naenuns
Favmesnuuarnstiaue dWevmsussdiusalitiulae fnanualsyfiuresenansdfiuinu
aunafing wﬁ'ﬂmuﬁmuqmmiﬂﬁﬂ’?mu'luamuﬂizﬂaumil,l,axﬂmsﬂiimnﬁ
On the job training as a temporary employee according to the assigned project
including integration in science, possibility of economic and environmental effect. Report
writing and presentation for evaluation from advisor, supervision of the assigened person

and committees.

NaNIYIIUSUINIG
w386 seileuididy 1(1-0-3)
BEB 386 Research Methodology
nsduAuteya N15319UHUNNTITY M3adolauelassnuide sudouisnsinideuas

JorsufuRlunsviandde nslsunenunsidouasnisiiauenainuide
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Database search, research planning, research proposal development, research
methodology and regulations related to the conduct of research. Writing research report

and research presentation.

nt.406 1B uvdtugedmiugnannasuduiad 3 (3-0-6)
BEB 406 Advanced Organic Chemistry for Biochemical Industries
Fsfunou : geuls wd.101
Prerequisite: Have earned credits of BEB 101

oyyadasy savhansuvulessuvesmsuszneuiifivymivedatasuiiSenounuidu
YAsensdasesdalnisedvluana yJasenneslendn nisdunaneiuasy]isenves
ansuszneuiemelslaadishaumnndn auiaiesnen wasnnevmenfilismelseznoifisnde
nawezmeu IndlurdniawmelslyiAa

Free radicals, alpha carbanion of carbonyl compounds and condensation.
Molecular rearrangements, pericyclic reactions, syntheses and reactions of small ring, five-
and six- membered ring heterocycles with one or more heteroatoms. Polycyclic

heterocycles.

WU.407 msaﬁaaqLLUUizﬁUIuLaqaLﬁmé’u 3 (3-0-6)
BEB 407 Introduction to molecular simulation

wIAnnIsTaeskuUsEAUlIana Aufandsaudng wsafanATERINglulanaway
wuudnaedluanaluauids namansluana I8n15dnaesuuunamansszauliiana n13dnass
wuuszuuTaluana nquienini-flen nszurumsauwmasia fladduuda Jyminsiedoud
duiusiuvesdidnaseurazisnisuily nguiilsiduueamunuiniuy nMaausruULD aedy
audAvesluianadiléiainnisdiuan niesginaainnsitasuuy Megialusunsuuas
shagramahlulduidgnimaeaiivazauadl

Concepts of molecular simulation, potential energy surface, intermolecular force
and three- dimensional molecular models. Molecular mechanics, molecular dynamics
simulation, biomolecular simulation. Hartree-Fock theory. Self-consistent field method,
Basis function, problems and treatments of electron correlation. Density functional theory.
Input preparation, calculation of molecular properties, analysis of simulation output,

example of computational programs and some chemical and biochemical applications.
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426 nsUTuanwianinn 3 (3-0-6)
BEB 426 Biological Raw Material Pretreatment

sliauazUszinnuesiandanim nsrvrunsuivaniniaginmiarmaluladiideades
Hademanenin ofl uazTanm Afadonszurunsuiuanmiagdainam nsiiesgsiaua
uaglpssainsvesian@anmuiuanim nmsihiandinmusvanmlulduselod nsussidumig
iwswgiansUivanmiagirinimuazAnwigiuuenaniud

Classification and types of biological raw material. Biological raw material
pretreatment process and related technology. Physical, chemical and biological factors of
pretreatment process. Analysis of biological raw material- pretreated structure. Use of

pretreated-biological raw material. Economic evaluation and field trips.

VU427 WEMUTININUALATHATTININAINAUNTE 3 (3-0-6)

BEB 427 Microbial Bioenergy and Biochemical

a

AsHRLINSRL AR uludagtuieifun1svinvesndanean1edin nlaggdunss
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nagnsdmIun1suTulansuingdunsddmiunmstosaanenstinmuesvggnanadin uaznis
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waswezdun3sifundanudanmuazuadl ndnmaiudneninvesnszuiunmsdininlag
qAuV3d AunIdanLUaaiugnIsy nagnsn1sgessin nagnsusuanmingiv welulagioulesl
wnmamelulaglaviauazfnuigauuonanui

Recent developments microbial fermentation of biowastes. Strategies for improved
microbial fermentation for the biodegradation of waste plastic and for the conversion of
organic waste into bioenergy and biochemical. Principles of microbial process potential
bioaugmentation. Genetically modified microorganisms. Co-digestion strategies. Feedstock

pre-treatment strategies. Enzyme technologies. Hybrid technology approaches and field

trips.

486 lassnuiiawmamalulagndsnuiinmuaznisulsgdad@inim 1 3 (0-9-0)
BEB 486 Special Project in Bioenergy and Biochemical Refinery Technology 1
MAdeuazn1suidayminielinisguarete1ansdiuine Insmeaesfuaii wazAum

ToyaINUNAIBY WioaadT8uIdY
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Research and problems solving under supervision of supervisor, experimental and

searching information from various sources. A report is required.

487 lassnuiiawmamalulagndsnudinmuaznisulsgded@inim 2 3 (0-9-0)
BEB 487 Special Project in Bioenergy and Biochemical Refinery Technology 2
Fwndadiuniou : deuld vimu.486
Prerequisite: Have earned credit of BEB 486
medeuazmsuidgmaelinisquareserassiivine Inismaaesdunit uazdum
Foyaanunasdu niouridinonuide
Research and problems solving under supervision of supervisor, experimental and

searching information from various sources. A report is required.

nU.488 AnUszaunisaivesiausema 1 3 (0-9-0)
BEB 488 International Research Experience Training 1

yindeansUszina mﬁfﬁ’aLLazmsLLﬁﬁtymma‘Lﬁmi@LLaﬂJaaawmiéﬁﬂ?ﬂmmﬂmﬁ g
MSVAABIALAT LLasﬁum%gammmmﬁu WionTedee e

Doing research abroad. Research and problems solving under supervision of foreign

supervisor, experimental and searching information from various sources. A report is

required.

vy 489 AnUszaunisalidesnslssing 2 3(0-9-0)
BEB 489 International Research Experience Training 2

wsfunew : deuld viny.a88

Prerequisite: Have earned credit of BEB 488

IdessUseina maideuaznisuidymnielinisguaretennsenuinusnena §

MIVARBIAUATT UarAUMTaYaINUMA®RY NiuNIEITENUIY
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Doing research abroad. Research and problems solving under supervision of foreign
supervisor, experimental and searching information from various sources. A report is

required.

wazidenAnwsedulungiindeiuidonvesanvivinalulagndsnuiinmuaznisudssuied

Fann Nnaeulundngns Snlivesndt 6 mihein disvaziBensialul

AmdsAuidan
U306 inaliansiigatiendnual 3 (2-3-4)
BEB 306 Characterization techniques

nanNIuazN1sUsEYNAMATAN TIATIEMTIANNTeN  NTlinTevidugnine1vesTan
Tussfuganmin mslemeinssnedndauesiag  maleneilnslfinadamaiyiuuiid
londuusiegiaiusazsEnfen awalnsalalveseynadidnaseurignuanidesiefediond
Bunsaanlasalal wadaganssAliuunas 9anssmiBianasouluudeansin ndewansse
BLANATEURUUABINL NFBRanIsmIlngunIIn NdedganssAusiozney wuaadnivsums
WATANMTIATIERENE, wadanistusunsugumgll, MylinUsuuamIudesnseentiay, waie
MTInTzin1sgadu, mslAneiautRvennshudema

Thermal analysis:  thermogravimetric analysis (TGA), differential scanning
calorimetry (DSC), dynamic-mechanical analysis (DMA); Spectroscopy: energy dispersive x-
ray spectroscopy (EDX), x-ray photoelectron spectroscopy (XPS), infrared spectroscopy (IR);
x-ray powder and single crystal diffraction (XRD); Electron microscopes: optical microscopy
(OM), scanning electron microscopy (SEM), transmission electron microscopy (TEM),
scanning probe microscopy (SPM), atomic force microscope (AFM); Elemental analysis and
mass spectrometry, temperature programme techniques, oxygen demand measurement

(TOC/BOD/COD), adsorption techniques, fuel testing.

307 aiinedies 3 (3-0-6)
BEB 307 Polymer chemistry
maudRnsivavesiagnedwesidAgyludondyd Ujiseuaznisnszuiunisiunis

o L4 &) =2 o v a s
AUATIEN amuzmwmﬂumaﬂLLazaamgm msﬂssqﬂm%waamas
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Commercial Synthesis of Important Polymers. Reaction and Manufacturing Process.
Reaction Mechanism.  Physical properties and characterizations.  Crystalline and

amorphous. Application of polymers.

ynw.308 nsxmumiﬁugﬂwaama% 3 (3-0-6)
BEB308 Polymer Processing

amﬁaﬁugmmq%néﬁLﬁaaﬁaqﬁummﬂigﬂwaéLua‘i ATLUIUNTUANEN ATLUIUANT
ARDA NSTUIUNTITANELEU ATEUIUAITAA NTEUIUAITOASA NTEUIUNISUN NTEUIUATINY
ASTUILMSUULMUIMAEY ATiAnsuUsgUau dmdunanadin

Physical basis related to polymer processing. Mixing process. Compression molding,
transfer molding, injection molding, extrusion, film molding, foam molding, rotational

molding. Other polymer processing techniques for plastics.

306 Tuliuargunsaididnvsedndiiugiu 3 (2-3-4)
BEB 346 Fundamental of electrical and electronics devices

Tiwdesdy  mhefamsliih  Ussoveedlih  madaeasemidliin  aees
Bidnmseiindiugu 2sesliiuuusing 1 nseeadalaimes 2wsveneds nisliaiestio Tama
i msvinwvesgunsaididnnselinduvuidadusazliiludadu wu lalen nnulames
sevuond wdsingliih wénnsnsiadeuunsesdnnseinddusiu

Basic electrical concepts, electrical units, classification of electricity, electrical
safety, basic electronic circuits, electrical circuits, oscillator circuits, power ampilifier circuits,
electrical measuring instruments, functions of linear and non-linear electrical devices such

as diode, transistor, operational amplifier, power supply, repairing of electronic circuits.

U366 MIBRALUULTIINALATYENT 3 (3-0-6)
BEB 366  Economic and Ecological Design
mmsLazdnIsTeIMseenuUUdsinmaTegia  Wsilmedms  Awwanden
wnAndpdnsin mnudeamsvesiiidnldduds mswSeuiioy aussauzsudsinadon s
fulsmesunuamuesnaluladfifeiudanadennagydnisuiuuasensesnuuuids
i 1asugia msUugmanfusiaaninaduwindon
Definition and principle of economic and ecological Design (Ecodesign).

Environmental parameter, life cycle concept, stakeholder requirements, quality function
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deployment for environment technologies, environmental benchmarking. Eco-design

improvement strategies, product improvement, Eco-label.

367 MsUssdinindnsudndnet wasasueunansuddmsugnannssuduad 3 (3-0-6)
BEB 367 Life Cycle Assesment and Carbon Footprint for Biochemistry Industry

o a

wdnnsuazuuAnisafunsUssduipdnstinvessandns (LCA) SnpAvdiden nne
U5UU3e nIvvIumsndn nseenwuundadueiind nsvudwuaraandider guslaadilouay
miﬁﬁ@‘fmﬁm%aﬁ Uaonde AISUBULATARM MINATIZAIDITOUAIIUBU NTIATIZATDITOUNTS
Wih mslenesisesses el

Principle and concept of life cycle assessment (LCA), green input, process
improvement, products design, green logistics and market, green consumer and safe final

disposal, carbon credits carbon footprint analysis, water footprint analysis, ecological

footprint analysis.

nU.368 MIHAANEINUTIN WA TARFIUTINN 3 (2-3-4)
BEB 368 Biofuel and Bio-based Material Production
lassadesian@inim audAnienenin audinandl wazautAniedininvesia

=

FININATLTUIUNSHAALT BLNAITINN LasHAnTugANananIanTin1n lngerdenssuiunis
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WARNINQALUNIE vTedseiATendanm authvewdndurivinanld uaznislivsslomian
WAR ST TinEe L

Structure of biological raw material. Physical, chemical and biological properties of
biological raw material. Production of biofuel and bio-based material by microorganism

and biocatalyst. Properties of biofuel and bio-based material and their benefit.

NU.369 WanERNTINN 3 (3-0-6)
BEB 369 Bioplastics

IRana@RnT1nma lnanndlnsideunaznedinessIsuend IS nsduasiinaiann
Py nsUsvendld aud® NnsivaeunIsideNaaenndInIm N1sdeNaAIYRINATERN
a aa a aa f a o I3 a a o a v
Fanm weluladdded welulaginal ndadasiaaindider waenssnwdwinden/ngvung
y3adamuuanNgteg

Classification of bioplastics derived from petroleum- based and bio- based

bioplastics, synthesis of biodergradable polymers, applications, properties, testing of
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biodegradability, degradation of bioplastics. Green technology. Eco-technology. Green

labeled products. Environment protection, laws or rules related to environmental concern.

nn.387 msmuauAunnlulsauduad 3 (3-0-6)
BEB387  Quality Control in Biochemical Industry
MsuImswalulad IATLAATYFAIENT NITAIUANANAIN N1SAIVANLALNITIANG
asuafiy muasadelulsanugpamnssy Bessamesinmaludieiuazganuuenaniui
Technology management, economic analyses, quality control, waste management,

industrial safety, ethical standard of biochemical technologist and field trip.
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