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AUy 150,000 300,000 300,000 300,000 300,000
avaanu (AATinm) 300,000 300,000 300,000 300,000 300,000
SUSIUIVLNIEY 1,450,000 | 1,600,000 { 1,600,000 | 1,600,000 | 1,600,000
2.6.3 alganes i lunsHanuuAs (MuI8 - un)
. Vavdszum
RS ARY]
2560 2561 2562 2563 2564
Aldanasawian* 145,000 80,000 80,000 80,000 80,000

g ldsauAtlgTelunsinide

2.7 STuunsAnet

LUUTUSEULAE M3 AN A LA INIIALLEY

2.8 nadisulsuminein swivuaznsamzsideuseniwasriugauing

ANUTDUIAVUNIVNEIABINEASAANS INAUMSANYITEAULUNRANYT V00 NAR

Anendy IMMINSABINYRTANARS
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drtinsuddnnsensrnasgauinm
Inerarans 3y uazudnnssu HRe. 2
WA aoandasvsmangnsuda
3. wingnsuaze11sdaau dlatud_l ¥ 1A, b
3.1 MANEAT WWU N UUY N 2 Tawszuy CHECO

3.1.1 nundieiia SIUNRDANANGAS laitfeanda 36 miefia
3.1.2 laseaiamangng
n. v en liteenin 24 wishn

- dulun 2 wehe

- A uontafuy tiitioani 6 nuUBhn

- Jneniden litiesn 16 wuludAn
4. Ingniwus Tidesnin 12 wiedn
3.1.3 5739
n. S ien litfasndn 24 winehin
- dunu 2 wiaein
01305597 duuun 1,1

{seminar)
- Aynendnu 6 wiawnn
01305512  autisiuveuiisliuandule 3(3-0-6)
{integrated Wood and Fiber Properties)

01305591 wadamsidomamaluladanamnssuliiuaznizny 3(3-0-6)

{Research Technigues in Wood and Paper industrial Technology)

- Sy eniden liddfaenin 16 mitefia
TvagmasnSeulusredvannguivlanguivmile sedalud

1) ngudvwalulaganavnssuld

01305511  mwimeuszmsigaiiidug 3(2-3-6)
{Advanced Anatomy and Identification of Wood)

01310513 gaamnssudldiiduingfu 3(3-0-6)
(Wood-Based Industries)

01305514* naanannUilaildvielss 3(3-0-6)
{Non-Timber Forest Products)

01305521 msiwsedsUiinalunssuaunsudssuld 3(3-0-6)
(Quantitative Analysis in Wood Processing)

01305523 anudnwudszninliiuraslva 3(2-3-6)
(Wood-Fluid Relationsﬁips)

01305542 msdnnsgramnssuliivasnssan 3(3-0-6)

(Wood and Paper Industry Managements)

“ JyTudse
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ums. 2

01305551** MsuusUndsruninna 3(3-0-6)
(Energy Conversion from Biomass)

01305552** mMsdamsuazinaluladndsudmivegeamnisuliuas 3(3-0-6)
NIEAT
(Energy Technology and Management for Wood and Paper Industries)

01310572** waluladususiubilsznay 3(2-3-6)
(Wood-Based Panel Technology)

01305573* wielulaf nsuusideiuesdule 3(2-3-6)
{Wood and Fiber Modification Technology)

01305581* mnaaeuauaRisllagiEmsliviaw 3(2-3-6)

{Non-Destructive Testing of Wood)

01305586* mspanuuUndniuAgramnssulyl 3(2-3-6)
{Wood Industrial Products Design)

01305596 asawzyavaluladamamnssuliiuasnssny 1-3
(Selected Topics in Wood and Paper Industrial Technology)

01305598 Iy 1-3
(Special Problems)

2) nguivnvatulaganavnssubsuaznszane

01305522 autamamenwussduloiwaglaauasnzmudug 3(3-0-6)
(Advanced Physical Properties of Cellulosic Fibers and Paper)

01305531 iafivesgaglaa 3(3-0-6)
(Chemistry of Wood Cellulose)

01305532 Lallwesaniiu 3(3-0-6)
(Chemistry of Lignins)

01305533 Sedwmzvimaniivedliinanie 3(2-3-6)
{Analytical Methods in Wood and Pulp Chemistry)

01305534 m's‘(.’ﬁ'miamu‘saﬁaﬁﬂuqmamﬂﬁmﬁau,asn's::m‘w 3(3-0-6)
(Surfactant Application in Pulp and Paper Industry)

01305535* LANMSIARDURINTEAIY 3(3-0-6)
(Paper Coating Chemistry)

01305536* Jamdafimmihvsasagloauazunluaaglaa 3(3-0-6)
(Advanced Materials of Cellulose and Nanocellulose)

01305552 madanisuasmaluladnasauamivgaamnssull 3(3-0-6)
UANIZAIY

(Energy Technology and Management for Wood

and Paper Industries)

* Fyulalng
** JgnUTudse
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01305561 wielulaBmandnidoduas 3(3-0-6)
(Advanced Pulping Technology)

01305562 nelulaBnisvanidoduas 3(3-0-6)
(Advanced Pulp Bleaching Technology)

01305563** mﬂiuiaﬁmswﬁmnszmuﬁguqa 3(3-0-6)
(Advanced Papermaking Technology)

01305564* UfTAnMsiawizmiaelugramnssunamiosluia 3(3-0-6)
(Unit Operation in Recycled Pulp industries)

01305565* Uftimsuawiznuaslugaamnsiaisunssany 3(3-0-6)
(Unit Operation in Paper Coating Industries)

01305566** aluladnsuanioldang 3(3-0-6)
(Mechanical Pulping Technology}

01305567* imAluladusspinminsea T uiasnsTAILILe 3(3-0-6)
(Paper and Paperboard Packaging Technology)

01305568* oulesilugnamnssuidouanszaty 3(3-0-6)
(Enzymes in Pulp and Paper Industry)

01305583  NITIATIEVRINUIYBINTZAY 3(3-0-6)
(Surface Analysis of Paper)

01305584 UfjUAMawmAluladnisudnnizay 1(0-3-2)
(Laboratory in Papermaking Technology)

01305585 wialinwrTwvidwmiuiantinmwanneaglaa 3(3-0-6)
waruiluaglaa

(Analytical Techniques for Biomaterial from
Cellulose and Nanocellutose)
01305596  ISenawizmamaluladgnamnssuliuagnssny 1-3
(Selected Topics in Wood and Paper Industrial Technology)
01305598 Ugymiay 1-3
{Special Problems)

2. INYIWUS lateendn 12 wunsha
01305599  Ineiinus 1-12
{Thesis)

* Ay nlalwl
= FJyiulsa
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3.1.4 WARIUNUNISANEY

N 1 aanseEned 1

01305512

01305591
NIZATY
Jvneniden

YR 1 aensAnend 2

01305597 AU
FuLenaan

In 2 pamsanwn 1

Aneiinus
Jyneniden

01305599

Ui 2 Aennsdne i 2

01305597 ABIUN
01305599 Angtinus

autATmeniislitasdule
wrdamsitemanaluladgpamnssuliuay  3(3-0-6)
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01305511

01305512

01305513*

01305514%

unp, 2

3.1.5 ARsuesiedYn

neinmakazmsiigadldiiugs 3(2-3-6)
(Advanced Anatomy and Identification of Wood)
muinawazlassadrismnadnnmildmendsmanssaivadtitunii
mmaefiguilasaidaiuiasbiviulimemiamediluniudsaudiosndes
yanssal asdiiusveslassairaiuanifvesls
Anatomy and microscopic structure of hardwood. Identification of
macroscopic structure and microscopic structure of hardwood with lens and

microscope. Relationship of structure to wood properties.

aulRsmveniisiuasdule 3(3-0-6)
(Integrated Wood and Fiber Properties)
meimavenisliuariastahivenduls autidwaivendslsiuanduly
andRmumemmuandinavadlivanduls anifisesinby q veadslinandily
Wood anatomy and fiber structure. Chemical properties of wood and
fiber. Physical and mechanical properties of wood and fiber. Other minor
properties of wood and fiber.

gnamnssuildlsiduingiv 3(3-0-6)
(Wood-Based Industries) -

meimauazauiiuedlsl gramnssumdnuasseililiiuingiu
nszuuMsMsHARuazLLe Ivnagna Mgy

Anatomy and properties of wood. Major and minar wood-based

industries. Manufacturing processes and industrial trends.

sanrasntilloidield 3(3-0-6)
(Non-Tirber Forest Products)
aqéﬂssnauﬁ?‘t’wﬁ'zy‘!uﬁ*nuazﬁmiﬁwuag‘luﬂman’»)'lﬂm's'[fﬁ'U'ix‘[a‘uu”Eﬁﬁau
uasliuwlsg Biasizsidausineg vesfmdetuldusslont Bmafumnuas
nszUumMdnsfium islildnunmasanvoaniniosii msUszynaly
dmiundiadanignine nanuasughivuasdinuresyuuiiegiassouuinanils
Important components of plants and animals in forests above and
beyond timber and sawn timber. Analysis methods of various parts of plants
for utilization. Methods of harvesting and post harvesting processes for the best
quality of different products. Applications for final products. Socio-economic

affecting of surrounding communities.

** Juwulse
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01305536

01305542

01305551*

01305552**

A, 2

Tendinmhvessaglaauazunluizaglan 3(3-0-6)
(Advanced Materials of Cellulose and Nanocellulose)

wanmwanammmwm ‘1JS'“’Jmm'iwmuwmL‘ﬂaaiaaua“u’ﬂuL‘daaiaama
YAMTNINI ﬂ’J'}JJWl‘Vl']EJLLa.,T'eJmmmL%:iaaiaau,a.,u'ﬂuwjaaiaammamL’tNﬂ'l'mu'l
nﬂi'lwiu‘[a‘uuLﬁaa‘laﬂumuﬂumaaiaﬁLwawaamasmmw Apulwantinw Fanv o
ATINIETINN n'ssmwuazm'ﬁgﬂmm

Principles of advanced materials, historical development of cellulose
and nanocellulose for advanced materials. Challenges and opportunities of
cellulose and nanocellutose for advanced materials. Application of cellulose
and nanocellulose based biopolymer, biocomposites, biomedicals, biosensors,
paper and packaging.

msdnmsgramnssuldvasnseany 3(3-0-6)
(Wood and Paper Industries Management)

nMslAswinginasuayed ndnnm danedeulunsiinunase
Uasadevesgunw uazmalladazoim msdsuiiuiginstinuasiesyniwndow
Tugsamnsauliivaznszany

Human behavior analysis Productivity, safety health and working
environment, and clean technology. Life cycle assessrnent and envnronmenta{

standard in wood and paper industry.

nMswssunasueInguna 3(3-0-6)
(Energy Conversion from Biomass)

‘wamu‘mma msmum’mwmuuu InATiAR1NY T,um‘iLLUi‘iU Fnaliiu
wisnunialTeiwds m‘[usﬂmmwamm \Foundaman wiofaiainas ANINUDI
WAUINTIUE

Biomass energy, densification, techniques of energy conversion from
biomass for producing energy or biofuels in solid biofuel, liquid biofuel or
biogas. Biofuel energy market.

msdansuazalulaindnudmSugmamnssulitaznszany 3(3-0-6)
(Energy Technotogy and Management for Wood and Paper Industries)
Uszlnvvaaionds msldFomdstanm '[uamamnss:uwamLa.,amamnﬁm
soentilsl nauimsnbnl madantsudssundsmuarnisianig
Types of fuel, utilization of biofuels in major and minor wood-based
industries. Combustion theory, energy conversion technigues and energy

management.

* Jgualvg

= Juusuun
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01305561**

01305562**

01305563**

uRe. 2

Lwﬂiuiaﬁﬂﬁwﬁm?iaﬂ:uqa 3(3-0-6)
(Advanced Pulping Technology)

saunamaniussnalnlumsidnfadnauasdeduall msuiuug
JseAns nwlumsuanie nssuiuntstuaisd MImsadaLaEMSAaTeIAlbe
ssuumaesasindunliim laeldeTemdnuia auvRvendauarmsnaudaiedn
walulssanusdnibo

Kinetics and mechanism of mechanical and chemical pulping.
Efficiency improvement of pulping. Pulp washing, screening and cleaning,
gasification-based chemical recovery system, properties of pulps and biorefinery

in pulp mills.

weluladmavieonidadugs 3(3-0-6)
(Advanced Pulp Bleaching Technology)

saunamaniuaznalnlumswenie autRvendelinen waznsndudves
B mi‘dg‘UﬂLuadmumunimmumﬂw m‘il_ﬂmum‘swaﬂwa tLﬁ“LﬂﬁJ‘UENﬂ‘TiWEJﬂLUEJ
\gana LaamuLLauLau’quumau autRvsdevon waznIUTUUTIUsEAns N WY INTS
wonide

Kinetics and mechanism of pulp bleaching, properties of unbleached
pulp, and brightness reversion of pulp. Acid and enzyme pretreatment,
bleachine chemicals, and bleaching chemistry of mechanical pulp. Chemical
pulp and recycled fiber, properties of bleached pulp, and efficiency

improvement of bteaching.

mﬂiuiaﬁmsmémnssmwﬂguaa 3(3-0-6)
(Advanced Papermaking Technology)

aﬂa'mﬂ‘i'imﬂauauﬂiuﬂ'n:ﬂuﬂixmmaumw'i“L'Vlﬂ m'iﬂ?mﬂmﬂiawnﬂu
muniuU’mn'ﬁLm‘muu’lwa nsumBle uagmsHaRnTEATY namami‘uam’lmauauu'\
IG]GIL’LLﬂ’N"UUE‘Uﬂ'iSW}H LAz IS ATIUMSHANNT EATY MFHIMUUIIADING
adimAan fuazdmumssinasdlunssuumsdanssans Yyymuasnisudtymilu
NFEVIUNISHAANTEATY

Domestic and global pulp and paper industry. Machines operation in
stock preparation, pulp refining, and papermaking processes. Dynamic of stock
and wire water and application of papermaking chemicals. Mathernatical
modeling and simutation in paperrnaking process. Troubles and shooting in

paperrmaking process.

** Judiuly
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01305564™ Ujummsiamizmhelugnamnssundabotlasa 3(3-0-6)
(Unit Operation in Recycled Pulp Industries)
'JﬁmﬂULLauﬂin’JUﬂ‘]‘SNaﬂLUﬂa‘l‘ﬁLﬂa Ufuinmaamiznihslunssuiums
ﬂﬁumuwa nsYiAINAzeRLED msAnLenidule msmiauiin nswende wagnIs
Frade n'rimUﬂuﬂma‘nwwa‘”lmﬂa
Raw materials and recycled pulping process. Unit operation in pulp
disintegration, pulp cteaning, fiber fractionation, deinking, pulp bleaching, and
pulp washing. Quatity control of recycled pulp.

01305565%* Ufdimsiamemisslugramnssmadounseany 3(3-0-6)

(Unit Operation in Paper Coating Industries)

NILUIUMSLATBUNTZATY LATTIAR DUNSEANS Az aUAToUNSY A
U{]Uﬂﬂﬁmmuwuw'lumstmaummma'eJ‘U ﬂ’l‘iﬂ’mﬂum‘ﬁadﬁmﬂun‘s TUIUMI LPaDY
NIEATY BUNTEAY WasdmiunsenwAday MAUANANNTWTBINTEATULAGDY

Paper coating process, paper coating chemicals, and paper coating
machines. Unit operation in Paper coating color preparation. Machine operations
in paper coating, paper drying, and calendering of coated paper. Quality controtl
of coated paper.

01305566** wiAlulaimsudnifioifana 3(3-0-6)
(Mechanical Pulping Technology)

wann1sudsdoing ’Jmmm‘uLL'i&:’JﬁmimaﬂLﬂaL%jaﬂa'luamamnﬁu \A3093N3
waznmvaslunssuumdndodng nszuIuNsAnnendule nTsuunisvh
Aavwazomdule nszurumsenidule msauauAsmwEninawarmsld
Usrlowilanidaidana _

Principle of mechanical pulping process. Raw materials and industrial
mechanical pulping methods. Machine and control in mechanical pulping,
screening, cleaning, bleaching processes. Quality control of mechanical pulp
and utilization of mechanical pulp.

* JgnFuds
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01305567

01305568*

01305572**

01305573**

umg. 2

wrluladussyinminseamuieznzauuds 3(3-0-6)
(Paper and Paperboard Packaging Technology)
waluladnssuumswinuasanifvessyiuinsauuds ussasiue
vganm) UsssSsinszaugnin uazussfasidensemuiugy nediinw
Production process technology and properties of paperboard
packaging, liquid packaging, corrugated paper packaging and molded pulp
packaging. Case studies.

roulsilugmanvnssuieuaznsznty | 3(3-0-6)
(Enzymes in Pulp and Paper Industry)

wulmidmiumsasniudon msmuauondlli msudade maveniiie n1s
fdaudin nisuduusadulminduinldlmi msmuauansniien msmusudien ms
viugantedmivansiudy tarmsufulgnhdslulssnugmamnssndowaznseany
nIwANY

Enzymes for debarking, pitch control, putping, bleaching, deinking,
recycle fiber modification, stickies control, slime control, modification of starch
for surface sizing and efftuent treatment in pulp and paper mills. Case studies.
waluladvasusiulivszneay 3(2-3-6)
(Wood-Based Panel Technology)

vouivounalulagiilunisndauulivsenavwasndasumiimi 35wy
msUiudeinnAuuazmallagnisuin mewannuavsds Taguiulivssnouiigasn
soassuviduazetunidlunszuruniandnuuunis Aasks nazon

Theory of new technology in production of wood based panel and
new products. New method for improvement of raw material and production
technology. Development and manufacture of organically and inorganically

bonded wood-based materials in dry, semi-dry and wet process.

welilafmsuwusielivaadiile 3(2-3-6)
(Wood and Fiber Modification Technology)

AraniRdugein 1 seuisliianduls ngfnssunsmevaussaaiislivas
duledeanmzuindousne 9 msudsiielitanduls msidouasiann

Advanced wood and fiber properties. Behavior of wood and fiber on

environments. Wood and fiber modification. Research and development.

* JenUalvd

= Jyiui
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upg. 2

01305598 ey 1-3
{Special Problems)
nmsAnefuaimanaluladgeraimnsanlilavnssmuszaudiyaninuag
BeuSsadoulunoau
Study and research relate to wood and paper industrial technology at

the master’s deeree level and compile research works for a written report.

01305599  Anenilwus 1-12
(Thesis)
FHelussiuuTouann sazSeussadounduineiing

Research at the master’s degree tevel and compile into a thesis.
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3.2 Wip ana wuUszdngays
3.2.1 919179U529m
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7 - HE9IUNI9UINT — Wingm
T w.a. fduSansiine ‘ Usulyps
wvUsEam STy

1| wwlasind deugassn 3y 01305512 | 01305511
HHumanTInisy 1. Variability in chemical and 01305543 | 01305512
WY, (UAERS), mechanical properties of Para 01305573 | 01305514
W INEABLAYASANERS, 2502 rubber (Hevea brasiliensis) trees. 01305578 01305523
M.S. (Forestry), 2558, 01305596 01310572
University of Tennessee, USA., 2. The reduction of formaldehyde 01305597 01305573
2547 emission in particleboard by the 01305598 01305581
Ph.D. {Natural Resources), addition of bamboo charcoat 01305599 01305596
University of Tennessee, LUSA., powder. 2558, 01305597
2550 3. Tannin extraction from the bark of 01305598
3 6707 0101 Rhizophora spp., a residue from 01305599

¢harcoal production, for
environment-friendly wood
adhesive applications. 2556.

2 | wwvisinan ganva vy 01305521 | 01305511
TBIANARTI10 1. mspzanavaaneiyiaueaneeeduas | 01305541 | 01305513
M. (Turans), arUsznavlusaululiionmis, 01305542 | 01305521
UMTIMENARNYASANARS, 2529 2559. 01305596 | 01305542
M. (Juaaas), 2. Properties of sandwich-type (01305597 01305586
UMIENSulNYRIAIanS, 2534 particleboard panels made from 01305598 | 01305596
31012 030 Rubberwood and Eastern redcedar. 01305599 | -01305597

’ 2557, 01305598
3. Effects of thermal treatment of 01305599
Rubberwood fibers on physical
and mechanical properties of
mediuvm density fiberboard. 2556.
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3 [ weliay uvaudn 59 01305573 | 01305596
A8eIER 19159 1. nsanniUasddaavadiailadly 01305596 | 01305597
MY, (uAans), urudulSadhenadsme il 01305597 | 01305598
UMVINEAUNYNTAANS, 2528 2558. 01305598 | 01305599
M. (undniu), 2. mssdminfunquantuiuifinm 01305599
UMIMENALNYATAERS, 2530 JmIpdumgs. 2558.

Ph.D. (Biomaterial Sciences), 3. Physicochemical characteristics of

University of Tokyo, Japan, 2539 wood vinegars from

5 8105 S00 Carbonization of Leucaena
leucocepholo, Azadirachta
indica, Eucalyptus
camaldulensis, Hevea brasiliensis
and Dendrocatomus asper. 2551.

4 | uroweddng reeiifund MUY 01305535 | 01305551
21se 1. mssdnantildamnwaaiiowan | 01305543 | 01305552
MU, (WERd), Wugrimiudlerglfianeu 01305574 01305596
WTIVEISUINYATAARS, 2500 Aauasindniulu 200 8ns. 2559 | 01305578 | 01305597
.. (anssuail), 2. AuELURR BN YR A1l 01305596 | 01305598
URTIVIBISBINEASAIERS, 2548 nanusuleliEaaudmisuiiin | 01305597 01305599
Dr.rer.nat. {(Wood Energy), nsanaeanialiviia. 2559. 01305598
University of Hamburg, Germany, | 3. The reduction of formaldehyde 01305599
2553 ernission in particleboard by the
5 7005 000: addition of bamboo charcoal

powder, 2558.
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5 | weRTA auysal Mide 01305512 | 01305512
Q’-ﬁaamamwﬁé 1, Analysis of cracking potential and 01305575 01305563
M. (UATERNT), micro-elongation of linerboard. 01305577 01305564
wiveduinuasaans, 2540 2559. 01305584 | 01305565
M.Sc.(Tech.) (Paper Technolgoy) | 2. Development of laboratory wet 01305596 01305566
Helsinki University of Technology, creping method to evaluate and 01305597 01305584
Finland, 2546 control pulp quality for 01305598 01305596
D.5c.(Tech.) {Paper and Printing tissue, 2558, 01305599 01305597
Technoloey) 3. Examination of separate and 01305598
Helsinki University of Technology, mixed refining methods on 01305599
Finland, 2552 softwood and hardwood putps
3 5006 003 for linerboard production, 2557.

4. Quality developments in pulp
fibers using conventinal
) papermaking laboratory beaters
and an industrial pitot refiner.
2557,

6 | weaunis duneneA MY 01305572 | 01305522
FOAERTIVITE 1. Effects of shrimp chitosan on the | 01305596 | 01305596
.U, (urans), physical properties of handsheets. | 01305597 01305597
IMINGIRNUATAARS, 2535 2560. 01305598 | 01305598
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Domestic and gtobal pulp and paper
industry, stock preparation and control, pulp
refining and refining control, dynamic of stock and
wire water, application of papermaking chemicals,
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modelling and simulation in papermaking process,
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W11lATI518397 (Course Outline)

(3. ussEeY - . UYUHMNS - . Anwisianued)

47 01305535 iwimsiAdauiiansyaiy 3(3-0-6)
{Paper Coating Chemistry)
laseTedvr (Course Outline) Swaudalusussene
1. Paper coating principle 3
2. Piéments o “ h 6
3.Binders - _ 6
4. Additives )
5. Rheology of coating color 3
6. Binder migration B 3
7. Corr‘rrsrc;lidation of coating color h 3 B
8. Coating structure - h - i 3
9 Measua.fen;é;t of coating structu@ - 6
10 lF.ff"e“Ct. .c.).f -C-;Jating strrﬁﬂctrure Von c'oated péper properties ‘6
53U 45
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lasesieaa (Course Outline)

(931 USTENY - ¥, UfURAMS - . Anwdngautas)

59101305536 oulusilugmamnssuifenaznsyany 3(3-0-6)
(Enzymes in Pulp and Paper Industry)
W lase518797 (Course Outline) Fruaninlusussee
1. Course introduction 3
2 Enzymes for debarking 7 B 3
3. Enzymes for pitch control 3
4. Enzymes for pulping | 6
5. Enzymes for bleaching 6
6. Enzymes for deinking 6
7. Enzymes for recycte fiber modiﬁca;.rion | 6
8. Enzymes for stickies .c‘mlantrol 3
'S Enzymes for sime control ER
“—10. Enzymatic modification of s{aichfor surface Qizing - 3
11 Enzymes for efﬂué_nt treatment o k 3
et 45
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$11A535187%1 (Course Qutline)

(w3, UsE18 - . UFIRANAT - vy Anwimamiies)

31 01305585  wirlialiassvdmiuTaatinmeimgaalas 3(3-0-6)
uazunhneaglaa
(Anatytical Technigues of Biomaterial from Cellulose

and Nanoceltulose)

WlASI5187347 (Course Outline) Frwaudaluusseny

1. Course introduction 3
2Fundamentals of biomaterial science i ) . : WW’JTWW

3. Chemistry of cellulose and nanocellulose anatysis 6

7£1. Mechanical properties analysis of biomaterials from cellulosg arjd na_nocellu_losc 6
775. Thermal properties analysis of biomaterials from cellutose and nanccellulose L 6_» .
60pt:calpropert|es analysis of bicmaterials from cellulese and nanocellulose 6

7. Swelling and barrier properties of biomaterials from cellulose and | 6 '
Conanocellulose e I
8. Magnetic properties of biomaterials from cellulose and nanacellulose ES
”9.767egracrjationr Vofi biomaterials from cellulose and nanocellulose ) 3

TR 45
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B¥NbAses18397 (Course Outline)

(u. U380 - B URURRT - 1. Anwinienues)

Fyn 01305586 misonuuukdadusigaaninssull 3(2-3-6)
{ Industrial Design Wood Products )
wlAs93183Y7 (Course Outline) Fruudleussee
1. Introduction 2
2. Principles, process and concept of wood  product design q
3 Industrial product design 4 )
4. Design product technology )
5. Analysis of wood industrial product design ﬁfil ~
6. Wood and industrial material selection a
7. Process and industry related to the environment 4
8 industial technology in the desenwork _ ‘
37U 30
1AlAse518397 (Course Outline) Srwrudaluefifinns
1. Proposed design topics 6
2. Study patterns of production - 6
3 Product development — ) 6
4. Analysis of wood product design - 6
5. Human body related to design products ) W 5
6.ldeastetch m B R
7. Sketchdesign .
8. Working drawing process 6
9. Production prototype b
Py 45
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WNlAse51873%0 (Course Outline)

(131, USE - Tu. UFURNTS - v, ANYIRIEALEN)

391 01305564 UfjlRnswznbelugramnssundabesiuia

(Unit Operation in Recycled Pulp industries)

3(3-0-6)

lasasedet {Course Outline)

ML INNIUTTEY

—

. Paper recycling process

. Measurements and process controls in recycling process

. Repulping process

. Recycted pulp cleaning process

. Fiber fractionation process

. Deinking processes

. Deinking chemicals

. Recycled Pulp bteaching

Tl - oy i ™ W N

11. Quality control of recycled pulp

. Pulp washing process

10. Recycled pulp refining

o W iw i wlialw i iwliwlw
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WtAsIs1873% (Course Outline)

(T. USFEN8 - 3. UFURMS - . dnwisnunule)

771 01305565 Ujudmsavzwmbelugramnssuaiiounszany 3(3-0-6)
(Unit Operation in Paper Coating Industries)
tAlA39T18397 (Course Outline) Fwaudalusvsseny
1. lntroductlon to unlt operattons in coating process 3
2 Base pap.er for coatlng and printing process | 3
3. Coating chemicals il 3
X Unlt operatlon n plgment preparatlon 3
5 Unlt operat:on in starch preparatlon and other binders preparation 3
6. Unft operat|on in coatlng collor preparation 6
7 Coatlng machlnes 3
8. Unlt operahon rn coatlng process &
9. Unit operat:on in drylng process 3
10 Unit operatlon m catendcrrng procéss 3
11 Uuallty control system i 3
12 Properties of coated ‘paper i 6
ERL] 45
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LAATIE3 (Course Outline)

(w31, UssEE - B, UFURNTS - . Anndenuies)

w1 01305581 mswmaauamauﬂ'ﬁtﬁa"l;ﬂmﬁ%nms"lﬂﬁ'ram 3(2-3-6)
(Non-Destructive Testing of Wood)
1ANlAs9518741 (Course Outline) smutalususses

1. Measurement basics - 3
2. Intreduction to spectrometric methods | 3
—3Introductron to spectrometric methods Il - - 3
4. Optical spectrometric methods 3
5. Mass spectrometry-theory and application 3
6. X -fay spectrometry theory and apptrcatrons 3
*7 | Appllcatrons of Xeray spectrometry in wood industry | - 3
8. Ultravrolet/Vrsrble absorption spectrometry 3
9. An lntroductron to rnfrared spectrometry 3
“10 Applrcatrons of rrrfrareci spectrometry | in wood |ndustry | 3
T 30

1lAsas1e739 (Course Outline)

sutluslfuEnas

L Laboratoryl Optlcal spectrometryl

2 Laboratory I Optrcat spectrometry i

3_ Laborator_y__l& Mass spectrometry |

P

t
i

4. Laboratory IV: Mass spectrometry Il

5. Laboratory V: X-ray spectrometry l

6. Laboratory Vi: X-ray spectrometry II

7. Laboratory Vil: UV absorption spectrometry

8. Laboratory ViII: Infrared spectrometry [

9 Laboratory IX Infrared spectrometry I

10.Laboratory IX: Infrared spectrometry III

fwiwlooioniwioiw:o
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