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The Leading Provider of Photonics

with Extensive Regional Reach

Industry Focus

Biomedical and Life Sciences * Microelectronics
Precision Engineering < >

f‘:)oceqn X EDINBURGH

Experience | Solutions

QD Newvport. M.

Q

.OpﬂCS INSTRUMENTS
€ ANDOR Infralec PRI DR 7@ Via

discover new ways of seeing Scientific okolab

lamportnnnw AIST=INT. LASOS TABER

| N S T R U M E N T S Advanced Integrated Scanning Tools for Nano Technology hﬂa Va

We are proudly to present our solutions for Photonics :

¢ EMCCD, CCD, sCMOS Imaging system for Low-Light Fluorescence application
¢ Hi-Speed Camera and Low-Light Hi-Speed Camera up to 1,000,000 FPS

¢ Photonics solution for Biology/Physics Research

¢ Miniature and Time Resolve Fluorescence Spectrometer

¢ Confocal / Atomic Force Microscope, Raman System and Multi Photon System
¢ Automation system, Incubation system for every model of Microscope

¢ All Microscope Components, Optical Components, Laser and Light Sources

¢ Anti-Vibration System, Optical Table and Work Station

¢ Custom made system for your application ““’,

Contact us : 662 640 2955 / www.zugophotonics.com
e e - PHOTONICS

wanchai@zugophotonics.com n facebook/zugophotonics ‘s \\\
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The Post-PC Era
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Desktops and Laptops

By data volume more video is now
watched on devices other than a PC

Game Consoles, Smart TVs,
Set-Tops, Tablets and Smartphones
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TaloldfieuaziBeasedu HD 720p
\Founolae Wi-Fi, Bluetooth,
micro-USB Tnefidhuinsa 50 ndu
undaufunisindueuEasaieg
19U accelerometer, gyroscope,
magnetometer, ambient light sensor
waE proximity sensor Taganu1nd
14 GLASS l#e91n touchpad &
9V FULBNWELATY MyGlass
yugsalny Android wag i0S %8
srdsnusedesile

RANNTSYINEY

guianana 1uuianssud
swowaluladnesulusianmes
fuUsTuAslusela (semitransparent
prism) sfuiladAty TnedU3dy
wislas  azvhwdhilunsdnivua
fiareanumisiiudne Tivingy 90
a3rn Whdnveas iialunmaiion
Founauagiunmadefisfdues
Winegnsavih visedwimailaienin
Augmented Reality (AR)

AaunuautRauIsananda
sovuedl 9l GLASS \Hugunsal
wnwidaadeefiannsalideya dms
Uszthanavauzindsanulduazindeui
viAansusngg TAlUU real-time Wiud
Feanunsavunduialeldann How it
Feels [through Google Glass] (2013)

AuAunnaTan QLiane
wddwsumssmgegradunenis
Aansaliinenaszilinsdviinedn
GLASS Hfefuuiuss 2.0 fintusia
fugnIawsuazganiwas Ameludud
a.f. 2014 & Tneflsiefisnasdvdu
na1aguIlnAdnaeY

e

CPU
(incl. GPS)

battery

(SDheakevrs “,,“" o e )
phone) (r
lts main function
projector 2BFSH) Is based on a
; : mini projector.
retina

A visual layer is placed
over reality.

reality

| | projector

Via a prism, the layer is
projected directly onto
the retina of the eye.

retina fovea
(sharp vision)

Challenge:
What about people
with normal glasses?

(more than 50% in most countries)

greater distance ->
does not feel and look
as if wearing glasses

individual production

7 iS much more
expensive

| CO ﬂ C ' U S | O ﬂ § Google Glass is a technical masterpiece. It is based on a projector and a very clever prism
that projects the image directly onto the retina.

Sources: Patent No. 212686 -> http://goo.gl/5q6eC Infographic by Martin Missfeldt
| Google Glass progcl -> www.?ooqleAcom/glass/ % February 2013
Google Glass on Google+ ~> plus.google.com/+ ro;em%lass/ http//wwew brille-kaufen.org
Wikipedia: Virtual retinal display -> http://goo.gl/dMU9
The E(E¢2 1 used Google Glass. -> http://goo.gl/FzXhA
Wie funktioniert die Google Brille? -> http://goo.gl/Q5goF

Read more at:
www.brille-kaufen.org/en/googleglass
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gt 2 Wilvegy AU Sony SmartWatch uaz Samsung Galaxy Gear Fadwiulunguiluuouiuenaindesisalu

IRNUennalaLd AsELsafidesdBnawmdldnunisiweuselSaednduausalnu weldvihlauniniduasuans

rauavdeniseguudeiionn smsfidaaunsalnusiaareglunssiilaglispmsuduinligeen

Sony SmartWatch §u314
Fhelutagtuluguil 2 wé ey
mmmmmﬁug’m wenanvzIUasu
wiindaldnainnatsuu iU g
A3ansounfnduunduivess
W& Sadeusadniuanialviussuy
Android #1118 NFC uag Bluetooth
\euanwavunttseduiauuin 1.6
f7 7 220x176 Anwa dwSusiu
49AU SMS e-mail ¥3oN1TLY
Woumneg 919 anedendl Taaiu
97N Facebook, Twitter sIufiagUfitu
Somune fufou anensaioIne 14
dilnseen Juae Ufesany WaTn
nsieAnsngg vieldmunuiniasay
wasanaundaliy venanifas

'
v a

wannanduiuiulaannae

Jadunanwuly SmartWatch

¥

2 Tuvmzddunivaulng asdaadu
138991 b5895UNTEIUT AN TN

Sony SmartWatch 2

vy wiinezanunsasusedoniv
Inganayalnsdnsilulnsdmsinuunn
RIEGERT

Samsung Galaxy Gear
nouauiRras Galaxy Gear ffvinld
AAIEAGINUNIG SmartWatch 499
Sony WANUUAVTNIOLAEALANTS
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\Daffuneduieuiiaen Sony
SmartWatch 2 (4,990 U ikay 8,990
U)

fodunaie Fadldidouss
W1efiu Galaxy Note 3 favzldfey
nnilenduldegvauysal Jeenvesly
g AugL$aliu Android ududivie

=

U

3. nauahasavolo

Jawbone UP

guUnsalfiunlusduuvany
ldifuflatefioniearvindole
wristband Hu Snagidugunaniiid
TrQUsvasAanIziaes 1

Jawbone UP iag Fitbit
Flex fisjawfunguiingunm wausen
mésne lngasliwuwainiradunis

waauln aunsatuIUIUAILAUYeY

191 ANUINITTEEN LA IRTINITIN
NALARDILA AnRunITUBUnEUla
Twduaivnaenieduudluy wazdan
ilutsiiafigald udadeumnmee

Samsung Galaxy Gear

Tufuszeznaniidivun nesfgunsal
ﬁﬂa'ﬂaﬁa%Lﬂuﬁuﬁusﬁagaﬁﬁaaﬁﬂ
TUlgsuivwenndieduuuganinlnuy
TunsAuaazlansa
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4. nduguNsNIdU

“Wynu” 971 iGeak Ring it
wielulad NFC arldlumsdudfivasnin-
Triu wielyanatiansumuagUanden
wiheoldnuReiny viaeudle
fanelnsidnu Wud wasiudnasis
“Gnwg” Adegnihsnldmaluladidily
wa? laeusen Sony lAandnsing
SrartWie flagdlaruanunsalunis
e wiiafivdeyannudulaiinla

Tutfagiusiaivesgunsal

anisorLaLnsaTivinle deredn
'i']agfiuazﬁuﬁﬁau‘ﬁwﬁqmn%uaq
Lﬁuﬁué’ﬁu‘ﬂmﬁ"’ﬂﬂ ”Lﬂﬂfnejmﬁ
Deuvadlvaduainalulad twszvians
HefdudailsFeaninliuidog u
PNKANTIATIEALAY Credit Suisse
ARl Yar1enaIn Wearable
Technology ﬁi‘]ﬁ)ﬁ;ﬁuag}ﬁﬂizmm 3-5
i usenansy wwletululdae 5
viludumiegansy ludn 35 U dh
Wi nAuanuaneiuszendidn

7

fugtuuulaaladuesyudldunniy
wazwwildulusuiapAIniull Apple
svasunalumanmiisenEn Soustiiun
auidu iwatch
Mniifnadesamugiy
soluneurndigunsallefianuldla
e flutanssunasiaIn1sved
Hernduldauezlslvdg wguneainy
avannlifuislddntie Auenmile
ynnsduiiesihivddeyavieuans
nanaunalnuegtlutdagiy I

A MUCH More Diversified Market Than Investors Realize

CREDIT SU|SSE‘i

1ONaNS910dD

Google Glass, 2013. [online]. Available at: http://www.google.com/glass/, [accessed 2 December 2013].

Google Glass — How it works, 2013. [online]. Available at: http://www.brillen-sehhilfen. de/en/googleglass/,

laccessed 2 December 2013].

How it Feels [through Google Glass], 2013. [online]. Available at: www.youtube.com/watch?v=vluy QZNg2VE,

[accessed 2 December 2013].

Jawbone U.P., 2013. [online]. Available at: http://www.wgadget.com/service/61/, [accessed 2 December 2013].
Nike, Inc., 2013. Nike+ FuelBand SE. [online]. Available at: http://www.nike.com/us/en_us/c/nikeplus-fuelband,

[accessed 2 December 2013].

Sony Mobile Communications AB., 2013. Sony SmartWatch 2. [online]. Available at: http://www.sonymobile.

com/global-/products/accessories/smartwatch-2-sw2/, [accessed 2 December 2013].
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EVERTECH CO.,LTD.

163 Soi Pracha-utit44, Bangmod,
Thongkru, Bangkok 10140, Thailand.
TEL : (02)8702884-5, (02)4289793-5
FAX : (02)4287771, (02)4289800
E-mail : sales@evertech.co.th
Website : http://www.evertech.co.th
Website : http://www.evt.in.th
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dlendmisUsziuveanis
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change) Magthvestsemesiigg Tu
anamglsy Aladdennassauiuly
nstnivglsulugiasughadidinng
Uaosmsuauduasinisldwdany
agfiusyAnsaned19deean §3
aunTnvesanamelsuldsauiuimug
wWhvangaudisl A 2050 lunisan
Usnaufredounszantimas i 8%
Fieusul A 1990 Gwnmsauiy
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naean TaUsznaluglsufliiadn
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sy 1w Tasieds Feldduiiunisey
uwnuiegraUszaunadiSanaen
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wnurudmIuuleugsuanIngi-
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e N13A1%UA The European
Climate Change Programme (ECCP)
welasanisaunisivdsunlas
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e N13AMUALAN EU Emis-
sions Trading System #3835 UUNTSAY
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\iu (carbon capture and storage (CCS)
technologies) FaUdasaanunainlss
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Twiunewl ae. 2015

LANE1591999

European Commission, 2014. What is the EU doing about climate change. [online]. Available at: http://ec.europa.

eu/clima/policies/brief/eu/index_en.htm, [accessed 22 January 2014].

McGrath, M., 2014. EU outlines 2030 climate goals. [online]. Available at: http://www.bbc.co.uk/news/science-

environment-25841134, [accessed 03 March 2014].
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KiIKOU (Litsea glutinosa (Lour.) CB. Roxb.)

Tudlagtiu ayulwsialdsy
nsgausuInduseleguutiunisse
Tanuazuywd g aualudunis
Snwlsawiniu windesaudsnsdae
ShwaunavesTINRlUg UL NURUg
ldarusuSuniusseineseus 9
anNanEkar fIATLTITUTEIRY
fu wonaniu ayulwsnnvannuans
wugSaduliseiuiiarsny Inau
nowasslasla vilbianmuwindauloe
TRy TAMANARDITY

dmiundndudien wies
41979 wazens windundnsouei
NARAINSIIHRNN S UAUTeNDE
wnvane esnnguilaaiufeeny
Uaondt uaznadhadoiiosiinty

viwduuivayulnslvedn
yiaffinsianldlunisuinndnsias
nsssued uiieluvosdu mildde
1A ldung vt uleudanldasea
Fewnsnundnnansugiuseinn
\3esdiens ayuazenasera Liesann

jnenFansiiazinaiulag 29
UA 29 aUui 1 UNsAU-DUNAY 2557

undndufiasifien (mucilage) 7
a a < )
fanswedudnailss (polysaccharide)
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Tel : 0-3848-1197-8. 0O-3876-3031-2 - 3848-2095 E-mail

CERNTEK : YOUR CERTIFIED TECHNOLOGY

AT CERNTEK, WE PROVIDE CERTIFIED TECHNOLOGY WITH HIGH-END TECHNIQUES PERNTEK COMPANY, LIMITED
ADVANCED EQUIPMENTS Field of Applications
BALANCE UNIT - Food/ Agriculture
UV-Visible Spectrometer - Forensic Science
Fluorescent Spectrometer 2 Material Science
Gas Chromatography - Environmental
High Performance Liquid Chromatography - Pharmaceutical
Auto Titration - Building materials
X-ray Fluorescence Spectrometer - Quality Control
Particle Size Analyzer - Quality Assurance
C/S and N/O Analyzer - Research and Development
Water Quality - Coating Technolgy
Mass Flow Controller - Vacuum Technology
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(Eowarmos H0R| BA A Precisa @ Hitachi High-Technologies Corporation
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CERNTEK Co.,LTD
ADDRESS :257 Soi Phetkasem 102/2 Bangkae Sub-district,, Bangkae District, Bangkok 10160, Thailand
Tel : (66)-2-8093050 FAX : (66)-2-8094118 www.cerntek.co.th
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Charan Associates Co..ltd. Whose registered address is
ct /23 2 Soi Thonglor. Sukhumvit 55 Road, Khongtan nue,
ttana.Bangkok 10110 Thailand. The company h

been operating since

Ao
4 o]

; N | U5 | e 1982 which is about 30 years from

Charan Associates CO-,"d el L now. Its main business is the distribution of laboratory

Tel: (66) 2-185-1383, (66) 2-712-5619 Fax: (66) 2-185-1382 equipment, in general for industrial firms and Government
Emal: charanaﬁgggglzu.iﬂ?;aﬁglses%tgman@gmalI.com sectors i.e Universities.Colleges, Institute of Technologies and
Contact : Mr. Pornthep ({naranvas, General Manager research centers Equipments list include main part of

Mobile: 088-549-5411 products such as

Equipment and product matrix

Thermcmshe» = . o
Thermo Fisher product equipment supply a comprehensive range of lab instrumentation ,

SCIENTIFIC
such as balances. centrifuges. microscopes. electrochemistry meters, gel boxes. constant- i
temperature equipment and water purification equipment.

JENWAY @‘. E -

\"':<="ﬁ"u (UE]O.LUU”]LHH | (TEcemes

§ NICKEL-ELECTRO LTD.

Clifton

—

Agricultural /Food Biotech

BWB flame photometers BB} recrnoiogie £ As well as over 50 varieties of Electromantles. DigiMantles
- and Multi (Extraction) Mantles, we have some speciality
items such as Kjeldahl equipment for protein analysis in
food, heating cords and tapes for the process industry and
a range of equipment aimed at histology and pathology

laboratories.

BWB flame photometers are used for measuring Lithium,
Sodium. Potassium, Calcium & Barium (Li, Na. K, Ca &
Ba). There are flame photometry applications in many
different industries including © Cement e Beverage ®
Pharmacies in Clinics ® Medical Schools ¢ Petrochemical
e Paper ¢ Fertilizer * Wine  Food ° Nuclear Power
Stations © Salt and Potassium mines ® Sugar Industry

We also have a full range of controllers for laboratory
equipment, stirrers, Melting Point Apparatus, three ranges of
reaction stations- Omni, RS and Integrity- as well as our
famous Electric Bunsen, the modern version of the old-style
Bunsen Burner.

Electrotherma

Bomb calorimeter system

Digital Data Systorm

Bomb Calorimetry is a procedure which determines the heat of combustion or calorific value of solid and liquid
. naterials which are burned as fuels. It is a primary test of great importance to the following industries : coal
yroduction. power stations. fuel analysis. animal feed research, educational institutes, commercial analytical
aboratories. hy-product analysis. building materials. etc.

Pharmaceutical / Medical Biotech

ARCTIKO

ﬁ——‘ &

Fistreem Cyclon Ultrapure Water Stills Arctiko

Fistreem have been the leaders in water still innovation ARCTIKO is probably the most innovative
for many years with a reputation for design, quality ‘ cold chain manufacturer in the world. We
and reliability. Distillation is recognised as offering i have an absolute passion sofr what we
considerable advantages being fail safe in concept ’ do. Our aim is to create products with
and consistently free from impurities including technology foresight and to be competi-
inorganics, organics, micro-organisms and pyragens. tive in qualtiy and prices.

Bio Energy / Environment :

qMJ/%U‘Lﬁ* The Hillguist Thin Section Machine Kinematica
is used to prepare thin sections of mounted l For this purpose. vivid research takes place in
samples. A thin section cut-off saw and grinder bhiochemistry, biophysics. molecular biology.

have been incorporated into one unit. Its and medicine.Fundamental research often

straight- forward design allows the operator to
concentrate on making thin sections, not operating
the machine.

strives to understand global sequences and
to allow regulative intervention. For this
purpose, countless samples are analysed and
evaluated.

Charan Associates Co.ltd. 723/2 Soi Thonglor, Sukhumvit 55 Road, Khongtan nue, Wattana,Bangkok 10110 Thailand. Tel: (66) 2-185-1383, (66) 2-712-5619 Fax: (66) 2-185-1382
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Specimen sectioning

(thin material) visetaguenngumin
lnglangesgiiillonuaziagniniy
wlage ldun wandinvideud udu

I I I |
Mechanical Torch Arc cutting Electrochemical
— Acid milli
Abrasive Wire Flat e
cutting Electrode — Acid sawing
Cleaving
Ultirasonic — Acid jet
chiseli
ng ) Cutting
Airbrasive | Knife edge
(sand blasting)
— Cut-off wheei ~ Sawing L Lathe
| Wire saw — Hand
— Automatic
— Low speed
diamond saw

JUA 2 unugiiuaneswaziBenvein1sindunuiewnieuia
#ian: Petzow (2008)
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Materials

Cutting wheel: abrasive / binder

Steels, ferrous materials, hardened steels

AlL,O;3 (corundum) / bakelite

High alloy steels

Cubic boron nitride (CBN) / bakelite

Nonferrous materials, hard metals

Silicon carbide (SiC) / bakelite

Hard and tough materials, cermets, ceramics

Diamond / bakelite

Hard and tough materials, ceramics, minerals

Diamond / metal

fa1: Petzow (2008)
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Mounting
[ 4 1
Perpendicular Tapered section
1 |
¥
Clamping
|
Gluing Embedding
| |
Inorgamclmatenals Organic rpatenals
Metals and alloys |
Plastics Resins
1
Hot Cold
[ I — |
Thermoplastics
]
Thermosettings

JUT 3 unugiiuLanITeaziBsnveen InsatuaieLATENEn
1u7: Petzow (2008)
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Electrolytical
Mechanical

Electroerosive

Grinding Polishing
Cutting by
microtome
| ultramilling
Mechanical Mechanical
'_l_‘ Mechanical-
chemical
Wet Dry
| Chemical
Electrolytical
Hand Mechanical
— Rotation —
— Balt

JUT 4 unugiluanisivazidenveinsiavenuuasinazideninvesinede
n: Petzow (2008)

n1s¥aRa3uaIuLite
Aangilassadiaganiadmiviang
v Wiy msanenvesldnssane
n51edaneunslus (SIC paper) faus
Wos 80 # v58 120 # auds 1,200 #
%39 4,000 # LAITIVIAILAZIARD
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MudBteaesIwn 9 lunseu
8¢ 1 lumsou Mniaziudunsludy
mausioll Tnefl ASTM E3-11 Tduwuzth
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wazdaRTY fakandlunis1ed 2 faus
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Surface Lubricant Abrasive Type/Size  Time sec. Force® Platen Rotation
ANSI (FEPA) N(ibf) RPM?Z

Planar Grinding

paper/stone water 120-320 (P120-400) 1545 20-30 (5-8) 200-300° coP
grit SiC/Al,04

Fine Grinding

paper water 240 (P220) grit SiC 15-45 20-30 (5-8) 200-300 co

paper water 320 (P500) grit SiC 1545 20-30 (5-8) 200-300 Cco

paper water 600 (P1200) grit SiC 1545 20-30 (5-8) 200-300 co

Rough Polishing

low/no nap cloth compatible lubricant ~ 6um diamond 120-300 20-30 (5-8) 100-150 CcO

Final Polishing

med./high nap cloth  compatible lubricant  tpm diamond 60-120 10-20 (3-5) 100-150 Cco

synthetic suede® water 0.04pm colloidal silica 30-60 10-20 (3-5) 100-150 CONTRA"

or 0.05ym alumina

# Force per 30 mm (1%a in.) diameter mount.

& Power heads generally rotate between 25 and 150 rpm.

€ High-speed stone grinders generally rotate at greater than 1000 pm.

© Complimentary rotation, surface and specimen rotate in same direction.

£ Optional step.

F Contra rotation, surface and specimen rotate in opposite directions.

ﬁmﬂ: ASTM International (2011)
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TunsaifidhSanidanuudslaigennn (< 45 HRO) MiSand “soft material” sun evgliflenvielaveusnnauimandue

19U VIBILAS VBawaevsenzin Wudu ASTM E3-11 Takuziiseasdenlun1sdanuanu Auandluns1ei 3 G9eduiunius

svznawaraussevlunmstaveulaztantiy sauviisvasindadnuaiadildlunistariduuiieaiuaisiei 2

= v a & ° YY) i o 2/ '
A1919N 3 i']ElagLa?J@"LUﬂ']iﬂJ@N'Jﬁusi']uaqﬂiuqaﬂﬁmﬂqqﬂLL%QUE]fJﬂ'n 45 HRC

Abrasive Type/Size  Time sec. Force® Platen

Surface Lubricant Rotation
ANSI (FEPA) N(Ibf) RPM?B

Planar Grinding

paper/stone water 120-320 (P120-400) 1545 20-30 (5-8) 200-300°  COP
grit SiC/Al,O4

Fine Grinding

heavy nylon cloth compatible lubricant  6-15pm diamond 180-300 20-30 (5-8) 100-150 co

Rough Polishing

low/no nap cloth compatible lubricant  3-6pm diamond 120-300 20-30 (5-8) 100-150 co

Final Polishing

med./high nap cloth  compatible lubricant  1pm diamond 60-120 10-20 (3-5) 100-150 Cco

synthetic suede® water 0.04pm colloidal silica 30-60 10-20 (3-5) 100-150 CONTRA*

or 0.05pm alumina

A Force per 30 mm (1Y in.) diameter mount.

8 power heads generally rotate between 25 and 150 rpm.

¢ High-speed stone grinders generally rotate at greater than 1000 rpm.

2 Complimentary rotation, surface and specimen rotate in same direction.

£ Optional step.

F Contra rotation, surface and specimen rotate in opposite directions.

fi31: ASTM International (2011)
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#@15anm (Etchant)

Uszinnvasiannaziiney

2-10% Nital
ansaranunsaAuUTEan

widnndasueu wannadirunmsyusiauasivinuae

10% HF in H,0

avgliflenardnanyvesevgiiiion

Marble’s reagent

wianndadunguesanuludiuazyioidansundgulavead

Kalling’s reagent

wiannanFallukaryiUaidanssnguiniia

keller’s reagent

svgliflauuardaanyvathniniiey

Kroll’s reagent

Tnwisukazsaassvealmileu

Lichtenegger’s reagent
(Msiansad)

=3 9 Y a 1 (3 ! I3 ¢
wannal¥adunguesawuluduasnguguwing (Duplex)

10% Oxalic acid in H,O
(mMsinnsalaaldnssualniii)

[ YWY a ! (3
wannalSadunguesaimulus

ﬁm: Petzow (2008)
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sunfluna, 1on. 2555. M3Uszendld Image Analyzer. [ tonansn1sduuu 5e9 nsUssyndld Image Analyzer 41y
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ASTM International, 2000. ASTM E7-00: Standard Terminology Relating to Metallography. Pennsylvania: ASTM

International.

ASTM International, 2011. ASTM E3-11: Standard Guide for Preparation of Metallographic Specimens. Pennsylvania:

ASTM International.

Petzow, G., 2008. Metallographic etching, 2™ ed. Ohio: ASM International.
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1°t WORLD NON-GM WAXY CASSAVA WITH

REMARKABLE CHARACTERISICS
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ABSTRACT

This research is to study the

removal of colour and TDS (total
dissolved solid) of anaerobically
treated spent wash using batch
adsorption and continuous column
adsorption processes. Result from
the experiment indicates that the
optimum operating conditions for
batch process adsorption are as
follows : mixing speed of magnetic
stirrer 400 rpm, contact time for
adsorption 1 hour, optimal pH 3
(acidic condition up to pH 2) and
Fruendlich isotherm equation of 7
adsorbents i.e., powder activated
carbon, granular activated carbon,
zeolite 3A, zeolite 4A, zeolite
5A, bagasse fly ash and bagasse
boiler ash were presented. From

the continuous experiment using
column-type reactor packed inside
with total 0.90 metre height of
the adsorbent, it was found that
the anaerobically treated spent
wash should be preliminarily
treated by Fenton’s reaction using
optimal dosage of 1.5 ml-35% H,0,
/ l-wastewater (15 mmol/l) and
0.278 g. FeSO,7H O / -wastewater
(1 mmoW\). Fenton’s process could
reduce colour from 1,123 to 188
Abs350 nm
removal efficiency and TDS from
131 to 88 ¢/l or equivalent to 33%.

The supernatant from Fenton’s

or equivalent to 83%

process should be diluted 10 times
before being treated by column
adsorption. This was due to the
column adsorption prefered low

colour concentration of wastewater.
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From the experiment using granular
activated carbon, zeolite 3A,
zeolite 4A and zeolite 5A with the
hydraulic loading of 0.7 gpm/ft®
and cumulative treated water of
3.6 |, the colour removal efficiency
were 53.19, 36.70, 29.26 and 41.49
% and the TDS removal were 13.63,
2.65, 1.40 and 10.01 % respectively.
Finally, it was recommended that
the column adsorption pilot plant
should be performed to confirm
the data for commercialized

application.

Keyword: adsorption,
anaerobically-treated
molasses-ethanol wastewater,

decolorization
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SP can provide the services needed for a construction project at any stage of the project or all the stages from blank paper to an operational
building and operational factory. We can also work on any specific aspect that the client wishes or in a turnkey project. We work with the
client on each of the aspects. All projects can be broken down into several stages as follows.

Feasibility Studies :

to assist the client in making decisions concerning cost and construction.
Preliminary Design :

to provide concepiual engineering for process, utilities and equipment involved in the project.
Detail Design :

a through description of all processes, equipment, materials, arrangements.
Procurement :

the process of acquiring what is needed to construct the project including preparation of

bid packages for subcontractors, choosing subcontractors and choosing vendors.
Construction Supervision & Management :

to ensure that a project is built according to the design specificationsyand on
Construction :

building the structure, facilities, installing the equipment,

making piping,electrical and instrument connections. R s o \
Commissioning : “ ‘

testing of processes, equipment and instrumentation to be sure

they meet.design specifications and function accordingly.

With all in-house working personnel of various disciplines, our clients can
expect design coordination, quick response with direct communication of involved
persons, design follow-up during construction and other long-term services.
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@ Spectrofluorometer & Fluorometer @ Photoluminescence Spectrometer @ Raman Spectrometer

@ NIR Spectrometer @ Thinfilm Thickness Spectrometer @ Ellipsometer

@ Imaging & Microscopy Systems @ Infrared & Thermal Camera @ Light Measurement & Sensor

@ Spectroradiometer & Radiometer @ Elemental Analyzer @ Solar Simulator & UV Simulator
@ Solar Cell & PV Analyzer @ Laser & Light Sources @ Photonics & Optical Devices

Spectral Technology Instrument Co.,Ltd.

99/532 Ramkhamhaeng Rd., Saphansung , Bangkok 10240 Thailand. Tel : 02-729-0927 / 08-6328-8289 Fax: 02-729-1348
E-mail : info@spectralinstrument.com Website : http://www.spectralinstrument.com
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