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We manufacture Boilers compiled with |-
German Standard (DIN/TRD)
AD-Merkblatt HPO/TRD 201
approved and certified by RWTUV

DIN/ISO 9001:2000
Quality Management System
Certified by TUV NORD

DIN ENISO 9
AD 2000-HPO / TRD 201

‘@e are a registered boiler manufacturer inThailand, manufacturing
steam boilers in full compliance with "German Standard TRD/DIN"
under control and approval of TUV. We deliver in Asia as well as in Europe.
GETABEC-SCHNEIDER " 0 a0 gh

‘The ‘Eckrohrkessel Pressure : 10 barg up to 100 barg

GETABEC VYNCKE

From Bio Waste to Clean Energy the Flexible and Energy Saving Solution for Industries

Watar tube Boiler

~Boiter & Burmer-Spechtst—— = LJ

Staam and Hot Watar Boiler

@Sﬁ?%ﬂmiﬂf Boiler & Burner Specialist

R German-Thai Boiler Manufacturing Limited

Office : GTB Building. 335/7 Srinakarin Road,
Nongborn, Pravej, Bangkok 10250
Tel: 0-2366-0400 Fax: 0-2366-0399
Factory 1: Bangplee-Suvanabhumi,
Bangplee-Industrial Estate
Tel: 0-2705-1400 Fax: 0-2705-6575
Factory 2: Pluank-Daeng, Rayong
Tel: 0-3889-7035-9 Fax: 0-3889-7034
Customer Service : Tel: 0-2705-1400 Fax: 0-2705-6812
E-mail : sales@getabecboiler.com
Website : www.getabecboiler.com
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Device Manager

1 Add Hardware
{2 Administrative Tools
§3 AutoPtay
i Backup end Restore Center
0 Bivetooth Devices
E3 Color Management
' Date and Time
© Defaun Progams
& Device Manager
© Ease of Access Center
¥ Folder Option:
JA Fonts
#9 Game Controllers
8 P 3D DriveGuard
@ HP ProtectTooks Securty Manager
R HP Quick Launch Buttons
T MP Wireless Assistant
4 indexing Options
BB inted(R) GMA Drrver for Mobiie
€ Internet Options
&, 5CSinitiator
o Java
& Keyboard
P Mouse
43 Nero BurnRights
2 Network and Shanng Center
1A Nokis Connection Manager
[P Offfine Fies
/ Pen and Input Devices
A People Near Me
W Performance Information and Tooks
@ pecsonshzaton
(£ Phone and Modem Options
am Options.
@ Printers -

6. m%a\‘ﬁlzuam%ﬁ’wﬁﬂ User Account Control NSaHAOINI1 Windows need your permission to continue
1#i8an Continue

7. 9INHHLASAIITUERINIUIAY Device Manager slﬁtﬁaﬂ"lﬂﬁqﬂnsrﬁﬁﬁm%awmamn‘lﬂumumﬁa34
findos nvwARNYnzngBoLNg azuamayZusnliian Update Driver Software Hi9gu

# g Disk drives
+ B, Display adapters
g3 DVD/CD-ROM drives
& O Human Interface Devices
o g IDE ATAVATAP controllers
G IDE Channel
G IDE Channel
Gy IDE Channel
G Intel(R) ICHBM SATA AHCI Controlier - 2829
g Intel(R) ICHBM Ultra ATA Storage Controllers - 2850
< Kingston DataTraveler Il USB Device
& @ 1EEE 139¢ Bus host controliers
& & Keyboards
3 [ Mice and other pointing devices
W i Modems
4 B8 Monitors
@ % Network adapters
& b Other devices
Lin CIRCRRETEET™
& ) PCMCIA adagters Update Drves Software...
& & Personal identification ¢
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8. LASDIALUARIVIIGG Update Driver Software WIBNFAIOTN How do you want to search for driver soft-

ware? l¥i8an Browse my computer for driver software ﬁﬂ;a‘ﬂ

File Action View Help
so T Ry SIEaS

o{i. b

” How do you want to search for driver software?

* Search automatically for updated driver software
Windows will search your computer and the Intemet for the latest dever software
for your dmace.

* Browse my computer for driver software

Locote and metall driver softaare manualy

TR

Bel veblic|

9. LASBITUFRINUIFS Update Driver Software WIBNANOIN Browse for driver software on your com-
puter 1AlUA C:\WINDOWS\ SYSTEM32\DRIVERSTORE\ FILERE-POSITORY W3a®A&NTIZaY Include subfolders ﬁogﬂ

software on your computer

Search for driver software in this location:
CAWINDOWS) SYSTEMBZ\DRIVERSTORE\FILEREPOSITORY

! Include wbdoiders

* Let me pick from a list of device drivers on my computer
Thes hist wall show inst: compatible wth the de,
oftuware s the same category o3 the device
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Puro-Coat

Hygienic Powder Coatings by Jotun Powder Coatings
® Puro-Coat PE Series 56 (TGIC-free)
® Puro-Coat PE Series 76 (TGIC)
® Puro-Coat MX Series 86
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Formica is manufacturer and distributor of decorative
laminates, solid surfacing, and other decorative surfacing
materials. Formica®brand is a leading world-wide design

used in commercial and residential applications.

The Formica®name contributes significantly to the
company's position as one of the most frequently-
specified brands of high pressure laminate among
architects, designers, contractors, shop fitters, home
builders and furniture makers.

The long-established presence has given the
Formica®brand exceptional customer recognition
throughout the world.

2008 New Introductions consist of the four new and
uniquely exclusive textures that enhance the surface
effects :'Sculpted, Ritago, Linea and Wirebrush as well
as 21 new trendy Woodgrains such as Horizontal Grain
Collection, New Brown Woodgrains, Dramatic Grain
Contrast and Strand Collection.

Formica (Thailand) Co., Ltd.

Head Office 51/27 Moo 2 Poochaosamingprai Road, Bangyaprak, Phrapradaeng, Samutprakarn 10130 TEL : 0-2755-8525 FAX : 0-2384-7537
Sales Office 216/63 L.P.N. Tower Building, 15th Floor, Nanglinchee Road, Chongnonsee, Yannawa, Bangkok 10120 TEL : 0-2285-2900 FAX : 0-2285-2899
E-mail : surfacematerials-th@formica.co.th Website : www.formica.com



WITUIMRAULAINIZIIDY
2 URSANLAIWITZUIS
LYWITUTNTIT AU
LEAANTEITNITANRUNTY
dsznauW s 1T a
URITNUNR UVDWUN W
1 27UA wo TUINAW
wdoo LauNTITNTELE
Wiwﬁﬂ’ﬁﬂﬁﬁ’ﬂﬂ’l’mﬂﬂu
wit 977 “nasea
NAIINYIR YYD BUN Y
s & a ' 4 &
: IANT BONUAINTEI% %
& s A o § 2 & 2 _a ‘l o )
ilnamaeeby msnm?wnnﬁnumugawmyaanYzlnagumﬂmi’lmynqma"mwuwad

d ’ - U a 1 ~ ;
Uszina Gosalueziiivuadunnisimwr gngimweanainagvasdsemrmulugliniai

& s oA & & a o = & - a  a,
iuag19dy ﬂ')’l&lﬁ'n731%”'17@\7“”77”5132}213%“”% 9\7511%@?7&/397573”7;'"?"'5?1'Jfﬂgﬂﬂﬂ

WHIMENFve Y L'ﬂufmmuaﬂuﬂnmm‘imsn
Tuninazuseninoumile munammaﬂnm
fAn31% 2484 Tussaivvoanse nmammwsv
Lmaqmmuuwnmau %mmaermm FuzsHA
rﬂumﬂﬂsgnum "lﬂum"lwmmﬁmuumiﬁnm
mummmmﬂsmmﬁmua mumm'dmmu
wmmmauunu wastarued oaniui il
ﬂ1ﬂ13\‘1ﬂq“ﬂ’]1 KHON KAEN INSTITUTE OF
TECHNOLOGY M‘UBU’)’N KCET.

aquu a mmmmmu WANSova U PANTUNN
PHIUAT lmnunﬁﬂmmwmmmaﬂi uusnlu

mmanua TR 17

mmwmuwn‘wmammmmam (wnwmaaumaim‘hquu) uaw‘Iuﬂvgmﬁﬂsw
2508 AMSIFHUAT um“l‘nulaﬂuqymﬂuummmaamammu Tuilynssing 1y 2509
W'szmmwi’mm;Tﬂmmmvl 1wmmswswummﬂummmaﬂmausmu wagilsena
Tusivanguny ui 25 unsiau 2509 cueaonﬂmuamﬂmwnﬂmaamammu
uauame1ﬂmuunﬂnm§mﬁn fo ﬂWVlﬁﬂﬂﬂ‘if 2507 wluilumamsaanin

. ummamm’iiﬂuﬂu T ﬂumﬁu 12,259 15 Tumuveaynains & uﬂmmsum
du 1,981 au ludnouilfiga Yoy 1100 87 877 au UTgyaln 825 au uasfidumug
AU 38IMNAATINTY 483 A HIIWAIAATI138 630 Au TaoTiyaainsao

'1u1]“m1mummmaumauunu fnaiz3ymaan 21 AN wuailu 3 nqu ﬂan'qu
Inenmansuazimalulad ﬂﬁwnmmm ﬂmwmymmam ANZININTTUANARS AUZ
amﬂmmmmﬁm ﬂm"’)‘ﬂMMﬂﬂi AuznA TuTad nauuuwmamuaumnumﬁm
Wszneua ﬂmwwyumﬂmua Fanumans auzAnmans AUZINIMITANS
AmziaInssumans mmaavmmmﬁﬂmmswms Az Amaas mmaﬂmiﬂﬂﬂsm
NoadY nqmﬂmmamqﬂumw Use neUAY ﬂmwuwmmam AY wmmamam AU
iiuAuNNYmN A3 mwmmmam AN BT UAVANAAT AVLINATANTINNY AR
amuwmmam uammuumuummmwmaﬂ INGAIUIIIA 1A INYUVANUDIAY
Taolaaouiad 315 nangas Lﬂmiaﬂﬁmﬂsmmuaﬂ 59 wangas Usgyarln 129
nanga Uinyans 99 wanqm Uszmnilgiasiudia 25 vdngas naziindngas
MBI A 41 Hangas Taafindnmnady 34,382 au iluindnnszay
USyaa3 24,130 au szaudIeyenin 9,420 au szavlSaaien 685 au sz
Uszmaiisiasiadia 147 au uazIHDANYIANIIA 292 AY

1ummwnwnm1aﬂmammummumﬁnaﬁsn :

ﬂﬂﬁﬂﬂ%ﬂ 2507 mmumﬁu 107 AU lﬂmwmﬂu ;
unamnummmﬁm 49 AU !lﬁ“”)ﬁ’lﬂ‘iiuﬁWﬁﬂi 58 AU IﬂUN1ﬂLiUuﬂﬂmw’Jﬂﬂ1ﬁ1ﬂﬂi ( g

UrNdngaguaulinu

AU ¢¢ JuonIsnany
52VI0aNNNTE
Wi

UIMSTIUEINA

oeer’ 1 =T
[ um’imuldusauunu
7

Mans1o1salfiesAnm As.quuR  analse

98NISUA ydngiasuaulinu

Nﬂﬁﬂtﬂé’ﬂ’ﬂﬁmli’;u1;ﬁ1ﬁuﬂﬁﬁﬂﬁ’s’;milﬁu
ummmammamﬂﬂﬂiﬂmﬂmsmuﬂ‘nﬁmam
mumsns nmiaﬂmﬂmnuﬁm 40 1 mmﬂu
ya13 mu‘lumsmmsummw uaz it aas 1
mmwnummuminma"lmﬂﬂa “ﬂ‘uﬂ’mﬂ
AMEZNN” ﬂmm sdundouaIseluaiviin
A998 18 ﬁutl

m'm11mﬂmﬁﬂﬂizmswﬁwmwﬁﬂmﬁﬂ
Youunufe msmmmmmmﬂmm U 115
Aneusy dunun uﬂﬂﬂ1ﬂuuﬂﬁﬂﬂ1ﬂNﬂ1iUiﬂ1i
5 NYINYIVIAUN s 'aswuiﬂﬂiiawmma
Aunsuns AU LNNOANERT

Tuduil uumcﬁﬁﬁtﬁﬁﬂmsﬁnm panlU5y
‘Iwwu Lla“’ﬂi“mﬁ‘iﬂﬂ A1 80,000 AL Tﬂﬂ‘luﬂ
N.A1. 2550 sanawmmummmwwﬂimmms‘n"lﬂ
ﬂum‘luiwﬂ a1 4 aadlu 86.53% ﬁ’.nmu

90 usaaawmmamnﬂ Hazds 19aIIAAARUN
wouns wazii i less Tosulussduanduas
UNNNA A99191581529189 27%
wazvnwan1sUsziiumsiginsiymsay
Miuseamslfiasymslae nws Judwilse
W1l 2549 AMINENTBVRULNY uwamuumﬂu
DUAVNIHS maanquamuuaﬂuﬁﬂm'lmanmzl




(s

undalannmidDnmmadns
na:innlulat 45 U o>.

A5, YAIAN Us3298TANA

w o w o o = 1
danuuIdgIngrmansuazmatuladudelseinalng
35 wah 3 walus1l Auanassil 8ILNaRaBINale a'i'awi'mﬂ‘vgumﬁ 12120

a o 1

dldAAsIRaANIENwAY
| | oo d o dY wa
81U Yiw Adusiladenladlania
@ o o P’ oM.
UANLSa9R g a1newmtlalanyiasg
Inenmansuaznalulad 45 U 289
douwIdeInenmansuasinalulad
whsUszindlng (22.) luwada “In-

grrmansuazinalulad iaganin

5. 89888 NEwadnAse lae

& & o & A v
ATIH 1. Indwnaslwlaniain
an1uniAsusau 45 U Nvpaune-
NanABMLINTWIWRDS ANSaTIN-

AwALEUNTA a1ans11 nqanwe

=1

B TUN 23-24 wewAAN NEUEN
NN InLazigsINHe T NN W

TIWIBNINNIFDIIN LRITWINLSIZD
17, WLRBBLINNNITIALAZLASEN

Ingimansua:-inalulag
Ui 23 aduil 3 nsnmAu-Auggy 2551

smnnaneiiesla waldwudugi
aulatdngnewiwannnfvia e
winsmemiesduudafioasas
leaAsIN SIS aeTiRdus
Wiumnaagiuieiaeinn
Snanfisn1sdaewile
YWE3IN15 22, (As.wednwal Uw
Wimdl) naITIBIUsBRIE WA




RIYLET TTHBATINNITATENTA
ngrraasuazinalulad fognm
ot o & &

Uz aIAIHNISTAINBASIRIUAY
nusgawnsy Lanaindaeinia
a' 1 3, ' a' s s
\309289gan I I nRendmn 67
AIBLBINNIZHOUNTBENLAZFWLA
AUAFEN WAL LAND $R991NNEIU

1 s o (=3 1 (=Y
NIBIFaNATY NNAYNLTRAITI®
Tnafduasainlanladwnssuyis
lUiRenfivinusguwass Buag v
NANAINNNAZBINBITNNYT 21N
Talnaas 77, azAve ) wARawlns?
1 v @& =1 o W
2879917 waRILALARTIYIITB289
[ P ad o I3
n139m91n LaERgANSI IR A
@, a o
Wusien1suignanniAy twaaine
sranflawszarsfaniferiugann
ABINENILEWAY LHBASIEINTY
WIZARNANZDIFNLAINTLITAK
L5BLIININBLIEHRIRWT ATHAA
#INEMATIIRASUNS L g “Fe
usouregans Aeaaviadle qaan
AwlneniLdwin” lasuwregunng

Uszye Juning Lag18n1syais
unnganalnantAanIzASHATH-
NIUIHTIINH wlananafienIn
TINLAZATN9DIYAREUNNEDEY

Jnemansnaznaiulad G
Ui 23 aduil 3 nsnmAu-NugEy 2551

Fegrnusdnvszlozd lagane

nsdldESNeInsSnwn Jaenw
& Y

uasiulgannzasUssgnguluias

'
a

fwnsiwa1s aun1sUignafives




=3 [ a v
ﬂﬂ:Lﬂ%ﬂ']i‘UiiEl’]ElﬂEN']“ﬂEl"lﬂia

Afanagduganinan 2 vuls
dr0dnit Bempigns yayneladn ¢
FIWIYNT WHWITBTTINYUFEAN
wazulouteaisisme dwnAme
nssun1sganIurezng lananada
W3R §aNINLYeIN& 2550
rfiaslsifeafastng 1w dndau
qaAm S wauAzminTizaIngsHNg
ganmursd Uusn dawndans

Sovo

nelviggann nsniesALa1wIENT
tdhansaan usun i ladl Te-
-3 g dd J s v o v
wdud #1ne 410w Teshuwaleds
gunluawIARNIELARE 6 it
o ‘A’ o s L7
seth nsuwndunniaginazyani
s & a o & & o
Bo2w Aunazfongiudn lsmsads
zidnannananaainisiiedin
N195NW1§2N TN Y HUUUBIATIN
WARIAIINSITDIIN A HUNT A
& @
NINTWLANITQUAFANINAILALEY
J v 1 s 1 1

Aazgednseiduin  ludrsulezas
NSTNNWITNNTITBL309 “BIndn

Ta...usigeteflunine Tae 56, a5,
Fan Baygand lavkuanadnggede
mslAsuamsiifsasneas uasdas
niwldanaaiiernlvorsucis pw
$duszergin 1flasunisussens
289 A3. T 4 NiEnggaenseiuse
ngw laedviiudnidngdiant ms.
Aa1sn ingszysdin g
518113 aguladn fignszananed
\enfuguan fodu gan i aals
WAZLEWEE FREANEFNABISNITNNE

Jnawmansna:nalufag 65
Ui 23 aduii 3 nsnmAu-Augau 2551

axelvisnanAawASas Phonosonic #l

o

delunsnazwzas  lnewigunnd
gnav dugnSadizen wenainade
AELATBINBLAY ANYNE BNIRENA
g1 “Layganmd . Flaala” wn
LWE%BIEBIFINEBNTUUIENIY uae
SansNasannawliaUssleny
o a o @ | |
Wondnideelsads tdw n1sld
=] =] o
nzidawao/nzidoilsnz luwnonzd
fivadienssiunstoezaenszinie
971115 1TwA% AINAIEL509 “An
agels...Aslnalan” laeqmadn
ArNIned  Liuiidnnnsiladuiiv
szanfinonniinly azsifiessianis
[~ s 1
Wulsaunnaw waslsanala viw

SQ v @ o o &
FelAlnBRaU Aotk 3 8. (2719119 BBN




Aa9Ne wazaTual) NEnaw RIm
W 3 & (a1m dsnauazazin) i
AIUANBISHNN WERAINEIN Uas
pnseAnisannsAe 2 14 (14w
amsmsuny uazfindnuald) 3 Ta
(laAnudonnn Taifnnawaiuwain
wazldfinguiv) Adwasdosdush
iraRauLazANASIas w1 ldlae
Aanuaachs aslavusizsf downm
adds1 (vade) A15SIaS UazAm
Winassa () viunasdn asuas
#5nsdams sefinannduiendes
fwinSosganin dmsugaremn
neAniefinnudAaNinuae
Sudnazdiemeunsinaluladina g

v o

al o a
waldnnaufiganiwis

9

FASTUNUINTIANIS 146754
& & v o | o
ASIHNIG 2. TAUIRAIILAY T N19R

LARININNIELSNIINWTANTININ
22, §AFEMNTIH Lt LASDIALNEY?
(AlsFuneTagazesuninnssulne
1 2550 91nd1BNIIBANLATINANS
TTYUAIAE NIANIA ) LaEwZAL)
\ASaInanawnUszaA LASasLen
nnuzzN e3astuuenans (i
WaNINAEIRILHAINWANIS 27,
Tasuinnisiseaudansilafing
sgneraiiosanlaiasesineg 1
a1nsalduseleals Taeianne
\ASaedvdnualiUaonansiiy a4
TaH1wN19398uasnAdBULEITN
sx1sndrea1ed15Rwlauazlavih
Twinualsidn Sawedosfilasunna
aulailufitay faanuinnssn 2.

gamannIsy Nazdnguiimmnng
ggsfiagaamnssn Nduaswide

Inevmaonsua-inalulad 66
Oi 23 aduii 3 nsnmAL-Aumay 2551

W% LAEIAURERATLESNO WIS
fladrenanldfiuaimentuwuds
L% uERAMY “Scamulan” 31NN
NZANE HARAMT “Tistramin” 370

F15ANAANUBTW LASHRRANT “Live-

tal” Uz “Livetal-D” 9nayulnsan
SINIUAU UATNARANTIAINEININE
NANEN fawnawidefindandne
namnalwlagilasuaiuawlasin
HLENIHITRAIWIBNINLA A TAUA
YANARANISNIINABEINIT Uae
LA589sNIuTANSIHIAE SMES 12%
ansifulSmsidudanalaing iw
Fngmadiusanines T agudes
WAfWi1 nands ndunasainasls!
nwnAazifngAanyeinainias
Aavazwanleagnslssiazaiinlge
{9 Awufiummausiufidndundn
naNTINNZHWRUHNIANA TN
aniIdeNgamzAng 2. Waneln
T1AgNiias BaNIINTIATRZgNLAR
FEAAEIVaNTIINATI T (LHemnads
T uniteansiiennznelunemn
FaE) SIUATNNZHI P iauANIINT
feuSiaid 2. Tdkuauernudim
Ingrrmansuazinalulad tiadae
WA IANANTIAUTZIIIUATNLW)
AINARALATYgianaIies agnodn



1093119009304

walwladulanuszannfiniesand
FReNranzAne LAWININaIAIS
A9 Aasresesguianyszanua
Tun mnlasfizeusuuuusssaens
flAnuLRne1A13359 azdasaan
Unnlwieafeiiuiagingisnas
W19ga399  uanannaluladuden
Us281% 119 2. S9¥I1E09NTTRAIW
{Jedunsdamunimgs uaziSaiien
AUUTIPAUNNUTRINSB NN T2
msligAaulalssauninmeaziien
AROAIIWEIIW ODANINATLTw
UIIUZDINITUINITING AR UAS

walulagifognannssa Aawifn
v v dd ° I a & o
WindnnUszdagusiauiazyi
v C; v o = 1

wifilAmUSnwuAgusznaunis
NABIN138DYAA BN TLANAUATN
MINER 1389N135UTBITTUVAMATH
Aawidadnganlaiidgnew lae
wwzdusznaunisnmaslssaunu
Jaynrssnaagroslafinningu

1 1 1 =2 a J
TUuvnanAs oazAzanfousiond
WARFIEAIAARALARIASTAIANNIN

= o 8 va &

xegnategia lAiSanseniedn
Nl Usznaunufigawlageseds

ﬁl ﬂl s v o o/ Y
wazdaiASasdnndute  Baulss

Jngmaosua:nalulad 67
Un 23 aouii 3 nsnpAL-Aumay 2551

Tanadasinnalalainasinannianm
Taganizvnlaimasainwalidasm
d’ J o
lasAzauANUSezaslamasnin
flonalagnazdosfinlaus) wan
& = o o o =
nwivzdiATashsiiaganingn
ARNGTNA LT WINAILNAN NHTHIR
NANNAONLAZHENNAWNAILRAN
¥ o aa & & w
WINIAANHIIUSgIaNdIALaN kY
& @ o Y 1w
Alunanlazgasgidrgnenlasias
B8 FIBWINTZLENLATUIWINENZDY
%8N 2 ¥fheAe WINTMEIINHA
NeNwANNIUENgaN U8R AnE
wasvnaldsinlalady Nfaslale-
Uu wazdnualsNiwainsssnag
Hsddnfasas wasduaRsgaNIN
ﬁvlﬁ'%'ummau‘lﬁlmmjtiﬂﬂmm
TIBIBHIN SINNIENUIE19970
RIFANNNARRINIATNA WA
Tanagnasasanlaladn uwasRey

A lasenislaense
ARIINNFAW LA ANTALATDS
ANBFZNINUED NeBIRRINFADNT
USRS WINEAERSEIASY
Le132% B9 LA RLANTERWILANLAL
gunmsasrnqensanmalalinisinieg
\ReaiealBasuwnaanduieluaiauia
o ' Fa o
AuwageaunawIn anfsganfiisas
awantognaIgin Sasiagin
YR & & 4 a
ASINBIR Bz AEaiaLEa Ane
| & & 4 o
WBUAINIT NIUWIZLREILBALEDA®
naandiienulne  Tasuszlenln
wlnineidevsiaiiosin Jolganla
uwniadrniainineinsin “am
AzagINIzaapmwnaandiennlng
wuagAzIianwazagnels” ien
=3 J 1 v
Inennsdeliiaawsaz ni1azidnla
ar =1 o 1 s [~ o v
A BeAniwlng Wurasinezas
nadgdin wildewAnnudamwls
ManwaeazAz GAIINKDIUNIZAR
laluaaauds Aaufandonasmsqe

A




J0asI0303nd |

nfunan Fadudimilinennasgle
A1SANNEY WEANAK waznTlSeu
Wigundw sINNIRlan1dnaNnEan
ﬁl a s s v w
naNLes Watanfmsndut iUl
AWNSNWIaoImNan NEILS WIe
RawuaulRniing niagianlaie
2IAL8N 7 ARATELNEY 3 2IANFU
tuiwduianas Andaarianin
W52 N T WABNZaUUIRANNIN 7
NaRAWLAWEDNIINYBILTEUING -
¢ @ @ & & o d
Aans fmdeuluiAuiadniiugn
wuulShin 13e9518iuaeeIN inlw
o =2 3 o & £ &S & @ a
fAntevinaanawNIinaa denidudn
UinniefigiinanauanlanasiSew
$3I8mneUgnaeanies ne 7. Ak
LAEYATIWEaAAR S ez e
NINITENBUTH WAZIINUIEYANIT
1 U J
wzUgnagngAsuain Asazuall
Tumiag Auaeuzaz waliniogm
A’ { o 1 U
pazlinizrnigainlnszaclanls
agnals tws1zinawimAndsanag
walulean wanainluazlaudads
Awidnee lasngauldluwsana
a o @ <Y 1
zfimanlidndnele NLUAISWAA
o v o o w da a Fay o
flazuizanauandane AuSniale
AnesdwaldaNesagafed g9l
TUNAINIANIITR A1 UAITWES

[ °

HWAIAIBLAILATEIAIWABE b0

\Fandanduluugnituineas
IWHNIsANIS 45 U 19,
Twadsfdalasumrnnsanianin
VBIWANeT T luuazwanUszing
fEgnuaneiingsaniseae laua
National Institute for Materials Sci-
ence (NIMS) anuszinadiwlsiin
wideszaumbunaluladaasiag
waznIsinIsRSasusaldiinlnane
wuanoluin afisudulnane
SITNAT iﬁqL’%ammaﬂﬁﬁmmﬁ
1119 #IIUAZEIBIINATILUUSTINGD
(4789597 AAWABNINUAIFILDY
LRENAZ) SIUNKHIBITUIINNTENTI
Fnendraasuazinaluladnd tdn
AwdANNTIneAansuazinaly-
la8 andminawlannszngasinen
mansuazmaluladansunsioys
Tfuenrwuasganlainerans
BIANNSANEAUTINGFNHR SIS
WLANANNINIINEAERS NI LA
ing wasganlalasanann sl
pnusammnaulusng  dmiuanin
WAsIneuriennd dadwiontiu
Ind3mnzae 1. Alswanan1siazas
ymarain lwFasnsdarianmsgm
finee nesnesineuiialdusznay

o v &
s wazgfawlalasunstulueuwi

Jnamansia:nalulag < 68
Ui 23 aduil 3 nsnmAu-iugigu 2551

v

1 ;U ;i 1
i wanIINREINAMNIINTE
PInmAenzwihEaiuLazgUnsnl
NINSUNNELRBANITNLALHIN N
NITINLERIRNTTANIS wazdnUIe
Tus1Angn anfivdw dvinansan
AMSUGURENAINITHIFR WAZIATEY
WIARWT FINNINAAAUTLETNAITN

I 4 Y
N LIRREINLEEY WIHILYIANNABN
MW THUAZABNAT LY LT WA
-3 d' v o 1
viuanisasgarinedala

1 = (=3 [-1
nanfefazinlanaineslsliung

' v & &
2879 #1ASUIIBENIUBI L AT
o a1 @a Py
15997191 ABNNTUSHANNS AU
dawlaluiadosos “emisusennt
faatiqla aMP” Fenmsganle
AszUIBAISHAR 1nSasdAg
szdrzmrvaalnialauslnAeInis
figza1nnazUaanie GAINNAINN
ilaluiSas GMP fdgnisausa
‘ﬂl = =] U s =]
a9 “dIAnNaLNes...AI8Hn LasiNg
VLya P I A 1 d' ° w1
San” 1OuSaedne g Al
sansmhluwzugniadnlaelaisas

o U é v 1 dl
17Eulamasniim dawnisausuisas
garineluisas “drsaniaganin :
asiiagenwia L 3iaala” as
3 ad o :’ s as
N15FaWIBNSVNUEER b3 b2 8
Taafn1sa1seisnisvnluusazaw
Aaw ARANINYINUEINI5a UYL
d. v v 1 1 (-1 1 1
fidwle weazasaensalaadiels
I~ U J’ - - | 1
fimsazdasanagiuiliazasriiwias
azAz lalanfiiiumn (45 U) Aag
quasudIazaz udmuiulniusaz

E



) i B

ms3amstunds
nnmswaolulaniea )

An experiment on treatment

ot

of wastewater from biodiesel pro-

& o St g 2 x duction from crude palm oil was con-
S wasaansigly Wnsuuy wiadiia way 1598 audmun )

e c g * ducted in laboratory scale. The COD
sauuIdedngrmansuazimaluladuisusznalng

and BOD values of wastewater were
250,000 and 84,000 mg/I respec-

tively. It was found that this waste-

196 nuuwwafﬂgu ﬁlﬁlﬁﬂ‘i N3ILNNY 10900

water was hardly treated due to its
high contents of oil-based impuri-
ties. The preliminary treatment by pH
adjustment to 2.0-2.5 using 5%
HZSO4 was achieved to remove the
impurities. The COD and BOD removal
was 47% and 69%, whereas the re-
moval of oil and grease, SS and VSS
was up to 99%. The supernatant
wastewater was further treated by
anaerobic fermentation to reduce
BOD concentration up to effluent
quality standard and to recover
biogas as by-product for renewable
energy. From the experiment the
suitable treatment system should be
two-stage anaerobic fermentation.
The first stage was a hybrid reactor
as acid fermentation and the sec-
ond stage was an ASBR reactor as
methane fermentation. At COD influ-
ent of 4,000 mg/I, the COD and BOD
removal was 47.12 and 63.28%,

respectively.

Key words . methane, anaerobic fer-

mentation, biodiesel, wastewater
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3 7
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1.60ndy 6.U-tube P1 Acid feed pump
2.doulinnse 7.695avininudy P2 ASBR feed pump

8.dotihilegaving
9. gas bag
10. iwwdaoTaunauias

P3 Gas circulation pump

T1(1) Timer ayuqu P2

T1(2) Timer auan P3

T1(3) Timer muau Taduasdnal
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