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M1319% 1 ¥8n19n13A1 (Trade name) V84 Bio-ethanol MMUUTENKHER

Manufacturers Trade name
BioGasol Carbofrac®
MetGen Oy MetZyme® , PURECO™
The SEKAB Group CelluAPP®
St1 Biofuels Oy Etanolix®
wiIngrdewaluladnwszaoundmszuasivile unii 21 1eMueaTanw (Bio-ethanol)



https://www.environmental-expert.com/companies/the-sekab-group-26389
https://www.environmental-expert.com/companies/st1-biofuels-oy-33358
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Manufacturers Trade name
BioGasol Pentocrobe® , Carbofrac®
MOCON, Inc. - Baseline PetroAlert®
The North East of England Process )
Industry Cluster (NEPIC) Ensus
FAN Separator GmbH PSS
Biopract GmbH MethaPlus® , Axiase™
Barriquand Technologies Thermiques BARRITHERM®
Cosun Biobased Products Betafib ® , Betawell ®
Beta Renewables S.p.A. PROESA™
Porner Ingenieurgesellschaft mbH Biturox®, 50 Biturox®
Abengoa Bioenergy Bioenergia
BiodEnergy CelluAPP™
Paques B.V. THIOPAQ® , BIOPAQ®IC
Butamax Advanced Biofuels LLC Butamax®
SYMBIONA SA ROVAPO®

Fluor Corporation

Companies®

Clariant International Ltd.

sunliquid® , Veritrax™

Spectrolab ZAO Nightsun®
Sintrol Oy N/C®
Swan Environmental Pvt. Ltd. Siemens®

2. NSTUIUMTAIATIZH
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fngAvdszniinia 1wy dos nanthna dagn draie Hudu 2) TegRudssanuds iy 418
F1and Inlne tuidiad sudends Sunds suma Judu uaz 3) Sgfvussinneaglaa
W1e$17 Mudes Fedalna 1917 wuld Tides v Wudu m13197t 2 wansiadSinansnanienn
veatanmidleldingAuseiaiu Tnetuseunsndneniueaiinin Usenouse 3 duneu fe ns
wssUwazn1sUTUaNIMIRAY (Pretreatment) n15un (Milling) wagn15wiin (Fermentation)
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Country Bio-ethanol feedstocks Bio-ethanol yield (L/ha)
Brazil Sugarcane, 100% 6641
Corn, 98% 3770
USA
Sorghum, 2% 1365
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https://www.environmental-expert.com/companies/biogasol-55812
https://www.environmental-expert.com/companies/the-north-east-of-england-process-industry-cluster-nepic-37733
https://www.environmental-expert.com/companies/the-north-east-of-england-process-industry-cluster-nepic-37733
https://www.environmental-expert.com/companies/fan-separator-gmbh-10729
https://www.environmental-expert.com/companies/biopract-gmbh-22725
https://www.environmental-expert.com/companies/barriquand-technologies-thermiques-77943
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Country Bio-ethanol feedstocks Bio-ethanol yield (L/ha)

Corn, 70% 2011

China
Wheat, 30% 1730
Wheat, 48% 1702

EU-27
Sugar beet, 29% 5145
Corn, 70% 3460

Canada
Wheat, 30% 1075
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wazdniu 1wy a15Uszneudanilail (Alkali pretreatment) wouluiily (Ammonia pretreatment)
waznsn (Acid pretreatment) tJudu 3) n1sUSuan e8I 0ATNENd (Physico-chemical
pretreatment) 1JuAEALEIT NN N RUnsIdasall Wy n1suSudiannsluansazane
lyifgulansenlan (Sodium hydroxide) luannizadudugs nudtuseaninmeesnisuiuanin
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IezjmﬁammammmLﬂumaﬂmNL%aaiaa
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Heuldnsalalasnaesn (Hydrochloric acid) nsalum3n (Nitric acid) wagnsagaiasn (Sulfuric acid)
Husu iedesudldlidunglaa witsiluiduiitendesnndowiilgamgiiguasussansamlunis
dovtuogifunnuiduduveann siaveansn nauazgamgilunistos wasAnnandusivlidesns
U ansinesyisea Wusu msldleules] (Enzymatic hydrolysis) Sadufifisunnnnin esanifuis
flayann fuyunisnans msndudusesioniueainnmganit uaghivihanedanden daeulwii
Ianunsawvalaidu 2 ngu Ao oulsd g dmiusy weav-1,4 1'7iL%amwdwﬂqhmlﬁiawmEJLLas
ulasiilalunsdniuse woav-1,6 Miduanvndousylalamniiu TaRuUsEIngaglaaansawUs
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nstesld 235 Ao msdosmuadl wandedldanduimanglaalaenss shldlagldnsadudunie
nsnFenns 1u nanlalnsaansn 40% nanduingn 70% n3e 1% Hudu udisdaslfanandeudng
ffoy wsnefimaiareihmaidstuidesnimiaiiietuanunsaruiasedelduanassldiiy
arsulesysen BnviadasinfigumgigeUszun 140-160 °C FaviliujAzeninguussuarly
aMz1zas drumsdeslagltioulsl Mevlesiwaguaa (Cellulase) iitogosivaglaa UfA3en
Antuiinnuaniziazasayliguuss lindnsurdldianuuianige wivrlfaunudeiiey
fudgmaedl

funoumaniin annsomhldndminedouingiudeuiesiuiunmlugamiin Tnelagld
anududuresianafidasamnsaldlivssana 14-18 % uasldansormsifulagldiduunds
Tulnsiau Ae werludedaulayszanas 700-400 o/L ntudunsadaininifiousuaudunsaua
Thmnzautunsidaiulavesdas nefivae pH 4.5-5.0 Mnduiufudedasuszann 58 %wt
msnfnagldinan 2-3 3u Tuannzliomefiguvnfivszana 25-30 °C agldiduleniueadiniwi
anuifutulsvann 8-12 IngU3uias sumgquinmsviinieniueadaninlagléimanglea dil4
ihnanglaaiiudu 100% Badaziudsuinanglaaduioniueatnnmussana 51.11% wagfing
aduaulaeenluduszinal 48.89% wansdaannsi 1

(-C,H,,05),, + nH,0 — nC,H,,0, — 2nCH,CH,OH + 2nCO,

6 12
Starch Water Glucose Ethanol Carbon dioxide ammiﬁ 1
90 10 100 51.11 48.89

nsuinueaneged awisawuseenidu 3 ¥ia Ao n1sulinuuuwund (Batch fermentation) 1u
nszvumnsinlagldnaidiungiv anseims uasiude afimdnifiesnsufisinasansruiunis
nmansinuuuiawund (Fed batch fermentation) WunszuiunsfiningAuiazaisemisuinnii 1
afaduly iieliadunidannsaldingivuazarsormsTuliinag u uasnsndnuuusieiiios
(Continuous fermentation) Wunszurumsnsindiinsidsingivuazansovnadiluludmsinuay
LenLewanAsieenIAaeaian Tasmsnshnmsusinuuuseliesannsandnenmusadininligege
Tuszeznairfudlefisufunsmiuuuuunduasuuumauund Ssdadefidenaienisinaues
fadlunsruauntsviin 1w gaumgd Arftey Anududuresinma mududuresieniueadanm
Uinaeendlau uazUBinuwesieaueulaselud WevhmminZsudesazidinszuiunandu
dievenusatinmluldny dnidevanenguldaulanisndnieniusainamaningiusitsiindu
U Narra M. wagAMENENBNILEaTINIMNAINANAUYI aansailalagiifinauginanusuann
Wielvildrulszneuves andlu 7-10% © Tngnisufuanimanunsasile 2 wuu Ao msuduanimene
nsnuazUsuanmeva middelidenmsuuanmdsivaiiofulgmiieadvesdnluaglaa
dwalirnudugnguresinavmfisnnniulsilfaunsodivhuitotueulsdldftuidesan
Msidenvinsanas M antduiddnszuiunisaanedaeti (Hydrolysis) iilerandutiiaaaintuia
vhlunstn (Fermentation) ilondniduieniusadinin @ wagfegnamsdaunsziioniueatinimly
Fandlad leun U3em POTE uansnszuiuntsdansziionueadanmainingiusssuenasanind
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OVER THE NEXT FOUR ISSUES WE WILL BREAK DOWN THE POET m e 1000

ETHANOL PROCESS TO HELP ILLUSTRATE WHAT WE DO. PART ONE 4TRUCK =mm 7O o BUSHELS
EXPLAINS HOW GRAIN IS RECEIVED AND GROUND INTO FLOUR EREEEARN

ATYPICAL POET
PLANT USES 4 8 e e NS
R s, P,
FARMERS FROM WITHIN A e 2000 __ R, e, PO
MR . ey l BUSHELS TRUCKS | T T T
RADIUS Yo Qen oo Qe iy U, P, L,
OF THE PLANT PROVIDE - D B ]
GRAIN THAT WE USETO
MAKE ETHANOL, ANIMAL l e
FEED AND CORN OIL. (i
4 STORAGE F 4 . Grain is stored so the
H BINS E 24 hour plant will
i have a continuous
ANEIC Upon arrival at the plant, the load H >
1 WEIGH of corn is measured for moisture 3 vy 4 n ‘ n SUpplyof carn.
STATION and weighed so the farmer can i ” 2
e paid appropriately. i » .
l o The truck is unioaded at the o
SRAIN e grain dumping station and then 5 HAMMERMILL ) ® l The hammermill is used to
o .

grind the corn into a flour.

bushels that were delivered

z ;U M[; ////////././//// weighed again to determine the

Corn is taken from the grain

& l dump by conveyor to be
. stored in one of the grain
. bins at the plant.
3 CONVEYOR _pueorisos . . CORN

FLOUR -

*Figures are based on a typical POET piant and
actual numbers may vary for specific locations

il 2 Tumeumsidsusingauliiduulaiiendn Bio-ethanol ©

Ttbe Ethansl Process

> — o -
DIOIDE L S muuut
. FROM FLOUR D 0% 60 9.-0,0
[ F / ‘_o .’
£ TO FERMENTATION i o
g n o =
OVER FOUR ISSUES WE ARE BREAKING DOWN THE POET ETHANOL — ° ?‘° 1 .
PROCESS TO HELP ILLUSTRATE WHAT WE DO. PART TWO EXPLAINS E \'_.-o 0-‘ o @-0 ‘
HOW CORN FLOUR IS TURNED INTO ETHANOL. o= N Ca TN ""\—r n
(1T] A o © ol
CORN KERNEL 0 FERMENTATION: A MOLECULAR TRANSFORMATION

MPOSITION
[ Starch |
| Fat
T e

Special enzymec are adced 1o the cor flour and water which break down the long starch moleoules
into simple sugars oalled ghicose. Yeast

FEED & FOOI

co

While the slurry mix quietly sits and waits, the enzymes 2
and yeast begin their work of converting starch to co
ethanol through a process called fermentation.

co

ETHANDL il co,  ETHANDL

ETHANDL ETHANDL
i

co

AN 3 TURBUNISULNLTLNBNER Bio-ethanol
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The Ethanal Process

. FERMENTATION
H TO FUEL

OVER FOUR ISSUES WE ARE BREAKING DOWN THE POET
ETHANOL PROCESS TO HELP ILLUSTRATE WHAT WE DO.
PART THREE EXPLAINS HOW A FERMENTED SLURRY

IS TURNED INTO 200 PROOF ALCOHOL.

Ethanol & Water
(Vapor) MOLECULAR
SIEVE
DISTILLATION

gz, How does it work? Ethanol
Yhou_\gpomd T
( alcohol & lower than

;

the two boding pomts the maority
of the water wil be fikered out by
eeping it a iquid white the ehanal
vapor e3capes 1o the next stage

Water & Solids

o, oo, nater 0 ot scics e
| st tecome s s

TI¥a wil b9 COverod in part 4,

MOLECULAR
SIEVE

DENATURANT
IS ADDED

Al 4 Jumsunsidsuglainmsndnliladidu Bio-ethanol ¥

The Ethanol Process

E 4 FERMENTATION TO
H FEED & OIL

OVER FOUR ISSUES WE ARE BREAKING DOWN THE POET
ETHANOL PROCESS TO HELP ILLUSTRATE WHAT WE DO.
PART FOUR EXPLAINS HOW SOLIDS FROM THE PROCESS
ARE TURNED INTO VALUABLE DISTILLERS GRAINS AND OIL.

DISTILLATION

&

REMOVING
THE WATER

CENTRIFUGE
Water ]

CORN O

VOILAY

A 5 Tumaunisi Bio-ethanol tuuszendldan ©

wiIneaemnalulagnsTaaunaINsTUASIWIte

unfi 21 emusaiann (Bio-ethanol)
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N1589LATITMENIUBATININAINA1YFNATI¥Y (Synthesis gas) Tneo1AuALTIU]ATeN
au1sadaunsivile 335 1o
nsduasihuamueatinmanuruiasenmsiidlalasaulufsdaasgifensueueue
lad FaliPuenueatinmlnensuansfaaunisi 2 BiassAelduniuoatinmdufinaiads
omueatinmluisianiAnanmssufuresitusyarfueu-asueu (C-C Bond) Uinniiuinves
FseUiiseuanaiauns 3 wagdsflauideniinszuiums ENSOL Usgnaudie 3 Sumeu duusn
Hunsdaasziumueatinmainieduaset dufideauniueadaniniufAzensuiaigs
UfA3e1 tAndunsnezdin LLazsﬁguﬁa’mLﬁmﬂ;jﬁ%mﬂ’13Lazﬂ,aim5Lﬁ]u1§fLi‘;JuLamuaa%amwme
Fraunsil 4-6

(A% 6) A5u5nADNISFUASIZALENIUDATININLALATINT D

Syngas (CO+H,)

Cuw/ZnO/ALO, Methanol synthesis

Rh-base | Direct synthesis
Methanol (CH,OH)

Co, Rh, Ni Carbonylation
Acetic acid
Cu/Co-based | Homologation
(CH,COOH)
Hydrogenation

Ethanol (C,H,OH)

AN 6 NFELATIZINBNIUDATININAINATELATIEN &

2CO + 4H,— C,H.OH + H,0, (AH,,, = -253.6 kJ mol™) AU 2
CH,OH + CO + Hy—s C,H.OH + H,0, (AH,,, = -165.1 kJ mol) aunsi 3
CO + 2H,— CH,OH, (AH,4, = -90.64 kJ mol™®) aunnsi 4
CH,OH + CO— CH,COOH, (AH,,,, = -123.3 kJ mol™") aunsi 5
CH,COOH + 2H,— C,H.OH + H,0, (AH,,, = -41.7 kJ mol?) aun1sf 6
winIneaemalulagnszasunanszuasmile Uil 21 Lemueadanm (Bio-ethanol)
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3. USUngnanuazdndaniieg
3.1 U’%ﬁﬂﬂjﬁdﬁm Bio-ethanol
2.1.1 meluusewmealng Lansan1san 3

A1519% 3 58TV

Ly

Toenuea 3119

U LUR UNUN

ATUNNUAIUAT 10260

YNENEn Bio-ethanol Mgluuseina
TR AR g waslng Uszine vulad
42/1 mjil 1 auu
L ; 0-3840-
U3 Ineopes | AU Alawnsh 124 https://www.thaioilg
.| 8500, 0-
WUea A | FUAYeEYa 9uners e roup.com/home/co
o 3835-9000,
(TET) 197 WHINYAYI ntent.aspx?id=91
0-3835-1555
20230
VI UEon 123 nyf 6 m.UAN . http://www.mce.co.t
WHN UL , 055-518050 e
. o Ligan 3.A10 63110 h/
91na (MCE)
@Yl 49 ny 6 Uulas
solul auugszusIeal
U%i;ﬁ/] V]%Jwéﬁwg o - o . 0-3646- http://wvvw.sapthip.
o FvatinuaIuITenl Ty
1nm (SAPTHIP) | . o 2438-40 com/index.php
UNOTYUINA TR
anys 15130
333 ¥y 9 FUAUG
UsSev aua Wule . o o o +66 4525 http://www.ubonbio
: UNDULLY TININ Ty
wn1uea (UBE) - 2777 ethanol.com/
Ul
%;{Iﬁ 9 52/719 QUL https://smelink.net/
VI MR Sy hua U company/kanchana
Tulaleuea . B . - ne o
o o 9109 U1nLNTA UUNYI buri-bioethanol-co-
09
11120 (td.html
VSN Uy | g6 /10.5 g 7 PN https://www.bangch
lolonuea
- VYU D.WUNFIIANY 9. - ny ak.co.th/th/Explorati
(22LBNT1) -
o w ABLVINTN 24120 onProduction
09
vl 12 21/772 auu https://smelink.net/
USE asewin tu | VINUI-A91A WY39 U1e company/sa-kaeo-
02 744 5150 Tne

bio-ethanol-co-

(td.html

wnAngdemalulagnszasundinssuasuile
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Yorkshire HU13 0JA

U3SENENER fiog waslns Uszine Vulad
45 gaptinAWILva o)
EINT ttp://www.siamgas.
UIBY A8 48 N2 1 hegn 1 by
muea lulef 0-2120-9999 Ty com/SiamEthanol.p
¢ o w ACNIUAN LUR dEWIUGN
LYRR 91N9 ? ? hp
NTINWUNTUAT 10240
3.1.2 faUsEnA LARIRIINged 4
M5197 4 eTeUEmEHER Bio-ethanol Tushsusine
Manufacturers Address Contact Country Website
Archer Daniels
Midland Company 800-553-
ADM USA. www.adm.com
4666 Faries Parkway 8411
Decatur, IL 62526
4615 North Lewis
POET Avenue Sioux Falls, |605.965.2200 USA. www.poet.com
SD 57104
VALERO
DSRM National Bank | +1 210-345-
ENERGY USA. www.valero.com
P.O. Box 300 2000
CORPORATION
GREEN PLAINS
1811 Aksarben Drive
RENEWABLE 4028848700 USA. www.gpreinc.com
Omaha, NE 68106
ENERGY
FLIT HILLS 510 S. 17th. St. Suite 515-817-
USA. www.fhr.com
RESOURCES LP 104 Ames, IA 2999
BUTALCO Mettlenstrasse 14, +41 41 780 http://www.butalco.
Switzerland
GmbH 6363 Furigen 16 43 com/
Purotie 1, 00380 +358 10 557 http://www.st1biofu
St1 Biofuels Oy finland
Helsinki 11 els.com
109 Ferriby Road,
Vivergo Fuels Hesslewood Business 01482 United https://vivergofuels.
Limited Park, Hessle, East 700800 Kingdom com

wnAngdemalulagnszasundinssuasuile
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http://www.adm.com/
http://www.poet.com/
http://www.valero.com/
http://www.gpreinc.com/
http://www.fhr.com/
https://www.environmental-expert.com/companies/butalco-gmbh-36287
https://www.environmental-expert.com/companies/butalco-gmbh-36287
https://www.environmental-expert.com/companies/st1-biofuels-oy-33358
https://www.environmental-expert.com/companies/vivergo-fuels-limited-53443
https://www.environmental-expert.com/companies/vivergo-fuels-limited-53443

lassmsiiturnenIngutoyagaamnTsuguTinIm

39897UN 75N IavvaNysal (Final Report)

Manufacturers Address Contact Country Website
ua Jorge de Sena N-1,
Global Green (351) 21 888
L-E, 7°-E 1750 - 129 Portugal | http://globalgreen.eu
(EU) SA 3333
Lisboa Portugal EU
Rakentajantie 26, +358 2 237 http://www.metgen.
MetGen Oy Finland
20780 Kaarina 7077 com
"Praj Tower" 274 &
275/2, Bhumkar +91-20-
Praj Industries
i Chowk Hinjewadi 71802000 / INDIA http://www.praj.net
t
Road, Hinjewadi, 22941000
411057, INDIA.
Julius Montz Hofstraf3e 82 40723 +49 (0)
Germany http://montz.de
GmbH Hilden 2103-894-0
ASG Analytik-
Service Trentiner Ring 30 D- | +49 (0)821 https://asg-
Germany
Gesellschaft 86356 Neusass 450 423-0 analytik.de
mbH
Edinburgh Napier
Scottish Biofuel University Sighthill 0131 455 http://biofuels-
Scotland
Programme Campus Edinburgh 2217 scotland.co.uk
EH11 4BN
Strada Ribrocca 11 http://www.industry
Biochemtex Spa 0131 8101 ltaly
15057 — TORTONA AL chemistry.com/
Milepark 28 2730 +45 8820 http://www.biogasol
BioGasol Denmark
Ballerup Denmark 4879 dk
PTW Andreas Weber
+49 (0)6406 http://www.korthar
Technologies | Justus-Kilian-Strasse 3 Germany
83002-0 ms.com/
GmbH D-35457 Lollar
The SEKAB SEKAB PO Box 286 http://www.sekab.c
. 0660-793 10 | SWEDEN
Group 891 26 Ornskoldsvik om/
+639984851 http://pgbiguardians.
PGBI Pasay, Metro Manila. Philippines
218 org
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https://www.environmental-expert.com/companies/global-green-eu-sa-37427
https://www.environmental-expert.com/companies/global-green-eu-sa-37427
https://www.environmental-expert.com/companies/metgen-oy-38531
https://www.environmental-expert.com/companies/praj-industries-ltd-23703
https://www.environmental-expert.com/companies/praj-industries-ltd-23703
https://www.environmental-expert.com/companies/julius-montz-gmbh-34912
https://www.environmental-expert.com/companies/julius-montz-gmbh-34912
https://www.environmental-expert.com/companies/asg-analytik-service-gesellschaft-mbh-28856
https://www.environmental-expert.com/companies/asg-analytik-service-gesellschaft-mbh-28856
https://www.environmental-expert.com/companies/asg-analytik-service-gesellschaft-mbh-28856
https://www.environmental-expert.com/companies/asg-analytik-service-gesellschaft-mbh-28856
https://www.environmental-expert.com/companies/scottish-biofuel-programme-60127
https://www.environmental-expert.com/companies/scottish-biofuel-programme-60127
https://www.environmental-expert.com/companies/biochemtex-spa-57853
https://www.environmental-expert.com/companies/biogasol-55812
https://www.environmental-expert.com/companies/ptw-technologies-gmbh-38180
https://www.environmental-expert.com/companies/ptw-technologies-gmbh-38180
https://www.environmental-expert.com/companies/ptw-technologies-gmbh-38180
https://www.environmental-expert.com/companies/the-sekab-group-26389
https://www.environmental-expert.com/companies/the-sekab-group-26389
https://www.environmental-expert.com/companies/pgbi-78707
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Blvd.Tel Aviv, 67021

Manufacturers Address Contact Country Website
Zona Industriale
Green Belvedere, ingresso? +39 0577 l http://www.greenen
ltaly
Engineering Srl 53034 Colle di Val 931919 g.it/
d’Elsa (SI) - ITALY
Avenida Manuel
Violas, 476 4410-137 +351 223 http://www.encener
ENC Energy Portugal
S. Félix da Marinha 779 455 gy.com
Vila Nova de Gaia.
Lgnningsflaten 22,
Weyland AS +47 55 01 Norway http://weyland.no/
5258 Blomsterdalen.
68 70
Unit W4i, Tougher
Energy Flow Business +353 45 409 and https://www.environ
Irelan
Ireland (EFI) Park , Naas , Co. 224 mental-expert.com
Kildare Ireland
+49 (0)
A3 water Boschstrafie 2 48369 http://www.a3-
2574 8875- | Germany
solutions GmbH |  Saerbeck Germany gmbh.com
8200
Greenbelt 3500 Dry Creek Rd #6
(888) 995- United http://www.greenbe
Resources Paso Robles, CA
GRCO (4726) States (tresources.com
Corporation 93446 United States
Gair Consulting Ltd
+44 (0)
Gair Consulting 3 Ware Leys Close http://www.gaircons
1869 England
Ltd Marsh Gibbon Bicester ulting.com
278889
Oxfordshire OX27 OEN
PO Box 649 19661
MOCON, Inc. - www.baseline-
Highway 36 Lyons, CO |303.823.6661 Utah
Baseline mocon.com
80540
1 Azrieli Tower 132
972 3 691
Seambiotic Ltd. Menachem Begin 1688 Israel www.seambiotic.com
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https://www.environmental-expert.com/companies/green-engineering-srl-31387
https://www.environmental-expert.com/companies/green-engineering-srl-31387
https://www.environmental-expert.com/companies/enc-energy-36358
https://www.environmental-expert.com/companies/weyland-as-27174
https://www.environmental-expert.com/companies/energy-flow-ireland-efi-38795
https://www.environmental-expert.com/companies/energy-flow-ireland-efi-38795
https://www.environmental-expert.com/companies/a3-water-solutions-gmbh-10200
https://www.environmental-expert.com/companies/a3-water-solutions-gmbh-10200
https://www.environmental-expert.com/companies/greenbelt-resources-corporation-59876
https://www.environmental-expert.com/companies/greenbelt-resources-corporation-59876
https://www.environmental-expert.com/companies/greenbelt-resources-corporation-59876
https://www.environmental-expert.com/companies/gair-consulting-ltd-38569
https://www.environmental-expert.com/companies/gair-consulting-ltd-38569
https://www.environmental-expert.com/companies/mocon-inc-baseline-6828
https://www.environmental-expert.com/companies/mocon-inc-baseline-6828
https://www.environmental-expert.com/companies/seambiotic-ltd-39758
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Manufacturers Address Contact Country Website
The North East
The Wilton Centre
of England 01642 United https://www.nepic.c
Wilton | Redcar TS10
Process Industry 442560 Kingdom o.uk
4RF UK
Cluster (NEPIC)
Parque Cientifico
INERCO Tecnologico Isla de la
Ingenieria, Cartuja ¢/ Tomas +34 954 468 ol http://www.inerco
evilla
Tecnologia y Alba Edison, 2. 100 .com
Consultoria, S.A Edificio INERCO.
41092 Sevilla
WME Power Systems
+49 40 527
WME GmbH GmbH Oehleckerring Germany | http://www.wme.de
4091
40 D-22419 Hamburg
LENOCI
LENOCI
Environmental +36 30 966 http://www.lenociltd.
Environmental Hungary
Consulting Ltd. Pf. 1973 com
Consulting Ltd.
103, Solymar 2083,
MaxFlow Magdeburger Straf3e
0209/98099 http://www.maxflow
Membran 16a 45881 Germany
-860 -gmbh.com
Filtration GmbH Gelsenkirchen
Schumann Fabrikstr. 14, 39326 (+49) http://schumann-
Germany
Tanks Wolmirstedt 3920128904 tanks.com
FAN Separator Bernecker Str. 5, +49 9227 / http://www.fan-
Germany
GmbH 95509 Marktschorgast 938-400 separator.de/
Magnusstrafle 11, +49 30 http://www.biopract
Biopract GmbH Germany
12489 Johannisthal 63926205 .de/
European European Biomass
Biomass Industry Association
+32(0) 2
Industry Scotland House Belgium | http://www.eubia.org
282 84 40
Association Rond-Point Schuman
(EUBIA) 61040 Brussels.
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https://www.environmental-expert.com/companies/the-north-east-of-england-process-industry-cluster-nepic-37733
https://www.environmental-expert.com/companies/the-north-east-of-england-process-industry-cluster-nepic-37733
https://www.environmental-expert.com/companies/the-north-east-of-england-process-industry-cluster-nepic-37733
https://www.environmental-expert.com/companies/the-north-east-of-england-process-industry-cluster-nepic-37733
https://www.environmental-expert.com/companies/inerco-ingenieria-tecnologia-y-consultoria-sa-23759
https://www.environmental-expert.com/companies/inerco-ingenieria-tecnologia-y-consultoria-sa-23759
https://www.environmental-expert.com/companies/inerco-ingenieria-tecnologia-y-consultoria-sa-23759
https://www.environmental-expert.com/companies/inerco-ingenieria-tecnologia-y-consultoria-sa-23759
https://www.environmental-expert.com/companies/wme-gmbh-10908
https://www.environmental-expert.com/companies/lenoci-environmental-consulting-ltd-38544
https://www.environmental-expert.com/companies/lenoci-environmental-consulting-ltd-38544
https://www.environmental-expert.com/companies/lenoci-environmental-consulting-ltd-38544
https://www.environmental-expert.com/companies/maxflow-membran-filtration-gmbh-79361
https://www.environmental-expert.com/companies/maxflow-membran-filtration-gmbh-79361
https://www.environmental-expert.com/companies/maxflow-membran-filtration-gmbh-79361
https://www.environmental-expert.com/companies/schumann-tanks-73773
https://www.environmental-expert.com/companies/schumann-tanks-73773
https://www.environmental-expert.com/companies/fan-separator-gmbh-10729
https://www.environmental-expert.com/companies/fan-separator-gmbh-10729
https://www.environmental-expert.com/companies/biopract-gmbh-22725
https://www.environmental-expert.com/companies/european-biomass-industry-association-eubia-22401
https://www.environmental-expert.com/companies/european-biomass-industry-association-eubia-22401
https://www.environmental-expert.com/companies/european-biomass-industry-association-eubia-22401
https://www.environmental-expert.com/companies/european-biomass-industry-association-eubia-22401
https://www.environmental-expert.com/companies/european-biomass-industry-association-eubia-22401
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Manufacturers Address Contact Country Website
NWE Secretariat "Les
Arcuriales”, 6th Floor,
+33(0)3 20 http://www.enalgae.
EnAlgae 45, rue de Tournai, France
78 55 00 euw/
Entrée D, F-59000
Lille.
Barriquand
9 Rue Saint-Claude, | +334 77 44 http://www.barriqua
Technologies France
42300 Roanne. 22 20 nd.com
Thermiques
Guglingstraf3e 50,
ANDRITZ Ritz 49 7171 https://www.andritz.
73529 Schwabisch Germany
GmbH 6090 com
Gmand.
Auhafenstrasse 3A, +41 61 378
Inrag AG Switzerland | http://www.inrag.ch/
4127 Birsfelden 96 00
VTT Technical
Research P.O. Box 1000, FI- +358 20 722 and http://www.vttresea
Finlan
Centre of 02044 VTT, Finland 7070 rch.com
Finland
Humber Local
Humber Local | Enterprise Partnership
01482 http://www.humberl
Economic Wykeland House 47 England
485260 ep.org
Partnership Queen Street Hull
HU1 1UU
Edewechter
GlobeCore Landstrafie 173, +49 4412 https://globecore.
Germany
GmbH Oldenburg-Eversten, 097 88 57 com/
Deutschland, 26131
EKATO Ruhr-
Langenfeldstrafe 66,
und +49 208
45481 Mulheim an Germany | http://www.ekato.de
Mischtechnik 37769794
der Ruhr.
GmbH
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https://www.environmental-expert.com/companies/enalgae-82791
https://www.environmental-expert.com/companies/barriquand-technologies-thermiques-77943
https://www.environmental-expert.com/companies/barriquand-technologies-thermiques-77943
https://www.environmental-expert.com/companies/barriquand-technologies-thermiques-77943
https://www.environmental-expert.com/companies/andritz-ritz-gmbh-7885
https://www.environmental-expert.com/companies/andritz-ritz-gmbh-7885
https://www.environmental-expert.com/companies/inrag-ag-49997
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Manufacturers Address Contact Country Website
Kertemindevej 44, +45 86 41 http://www.rutek.dk
Rutek A/S Danmark
8940 Randers SV. 70 22 /da/
LentiKat's a.s.
Pod Vinici 83 471 27 +420 255 Czech
LentiKat's a.s. http://lentikats.eu/cs/
Straz pod Ralskem 710 680 Republic
Czech Republic
12, rue Michel-Servet
Addax 41 22 702 http://www.aoginve
P.O. Box 404 Geneva, Switzerland
Bioenergy 90 00 st.com/
1211
Schrader
Schleebergstrafie 12, +49 2524 http://www.schrader
Verfahrenstech Germany
59320 Ennigerloh. 2660 .de/
nik GmbH
Calle de Julian
+34 915 67 http://www.intecsa-
Intecsa-Inarsa Camarillo, 53, 28037 Spain
38 00 inarsa.com/es/
Madrid.
http://www.cosunbi
Cosun Biobased | Borchwerf 3-Biobased, | +31 76 530
Netherlands | obased.com/default
Products 4704 RG Roosendaal. 3222
.aspx
1350 Biddle Ave,
+1 724-871-
A3-USA, Inc. Westmoreland City, 0 U.S.A. http://a3-usa.com/
717
PA 15692
Biofuel Technology
BioFuel + 45 21 49 http://www.biofuelt
A/S Bredkaer Parkvej Denmark
Technology A/S 59 40 echnology.dk/
58 DK-8250 Ega.
Gl Dynamics, Inc. 355
Congress Street, 4" 781-357-
G.I. Dynamics Boston  |http://gidynamics.com
Floor Boston, MA 3300
02210
SNC-Lavalin 455 514-393- http://www.snclavalin
SNC-Lavalin Canada
René-Lévesque Blvd. 1000 .com
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Manufacturers Address Contact Country Website
West Montreal,
Quebec, H2Z 1Z73.
EPC Engineering
Breitscheidstrafie 152, +49 3672
Consulting Germany  |https://www.epc.com/
07407 Rudolstadt. 302300
GmbH
Beta
Strada Ribrocca, 11 - +39-0131- http://www.betaren
Renewables ltaly
15057, Tortona (AL). 810-1 ewables.com
S.p.A.
Arisaig Farm
Gartocharn Loch
Absolute Solar 0141 530 United  |https://www.absolute
Lomond and The
and Wind Ltd 7644 Kingdom | solarandwind.co.uk/
Trossachs National
Park G83 8ND
C/ Energia Solar n°® 1
(+34) 954 http://www.abengoa
Abengoa Palmas Altas 41014- Spain
93 70 00 .com
Seville
https://www.vogelb
Vogelbusch Blechturmgasse 11, +43 1
Austria usch-biocommodi
GmbH 1050 Wien. 546610
ties.com/
ANDRITZ
Separation - a Statteggerstrafie 18 +61 (3) http://www.andritz.
Austria
division of the 8045 Graz. 8773 4888 com
Andritz Group
16 Copse Wood Way,
Bioenergy Crops +34 95 493 http://bioenergycro
Northwood, London
Ltd. 70 00 ps.com
Middlesex, HA6 2UE.
1 Colmore Square,
0870 763 http://www.sghmarti
SGH Martineau Birmingham,West England
2000 neau.com
Midlands,B4 6AA.
CH Four Biogas | 1685 H Street, Blaine, 800-823- - http://www.chfourbi
US.A.
Inc. WA 98230 6844 0gas.com
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Manufacturers Address Contact Country Website
Korsbakkevej 11, 7950 | +45 97 74 http://www.grainwo
Grain Wood A/S Denmark
Erslev. 00 44 od.dk/
Porner
Hamburgerstrafie 9 A- +43 50 http://www.poerner.
Ingenieurgesells . Austria
1050 Wien Osterreich 5899- 0 at/en/
chaft mbH
525 Highland Rd W,
BioSmart +1 519-571-
Kitchener, ON N2M Canada www.biosmart.ca
Scientific Ltd 0151
5K1
16150 Main Circle
Abengoa +1 636 728 http://www.abengoa
Drive, Suite 300 U.S.A.
Bioenergy 0508 bioenergy.com
Chesterfield, MO
9851 Brockington Rd
Lee Enterprises +1 501-833- http://lee-
#4, Sherwood, AR U.S.A.
Consulting, Inc. 8511 enterprises.com/
72120
Tjalke de Boerstrjitte | +31 514 608
Paques B.V. Netherlands | http://en.paques.nl/
24,8561 EL Balk. 500
Umed Vasterbotten | +46 90 786 http://www.biodene
BiodEnergy Sweden
90187 5445 rey.se/
B-dul Corneliu
Coposu,
Hydrotech +40 21 323 http://hydrotech
nr.4,bl.105A,5c.3,ap.80 Romania
Engineering SA 3072 engineering.ru
Sector
3,030605,Bucuresti.
Route 141 & Henry
Butamax
Clay Experimental United
Advanced +1 302-695- www.butamax.com
Station - Building 356 States
Biofuels LLC 3216
Wilmington.
BTG Biomass
Josink Esweg 34, 7545 | +31 53 486 http://www.bteworl
Technology Netherlands
PN Enschede. 1186 d.com/en
Group
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Manufacturers Address Contact Country Website
Noordervaartdijk 3, +31 75 628 http://www.klinkenb
Klinkenberg B.V. Netherlands
1561 PS Krommenie. 7855 ergbv.nl/
ul. Agatowa 12 03-680 | +48 22 535 http://www.symbiona
SYMBIONA SA Poland
Warszawa. 30 75 .com/
Analytik Jena | Konrad-Zuse-Strasse 1 | +49 3641 77 https://www.analyti
Germany
AG 07745 Jena Germany 70 k-jena.de
Fluor 6700 Las Colinas Blvd | +1.469.398.
USA.  |http//www.fluor.com
Corporation Irving, TX 75039 7000
Crét-Taconnet 13, +41 32 720 http://www.mbpgro
MBP Trading SA Switzerland
2000 Neuchatel. 0520 up.eu
Biomass and
Hofplatz 1, Gulzow , https://www.environ
Bioenergy - Germany
D - 18276 mental-expert.com
Consulting
Projen House,
+44 1928 United | http://www.projen.co
PROJEN PLC Wellfield, Preston
752500 Kingdom .uk/
Brook WA7 3AZ
AirScience 1751 Rue Richardson,
+1 514-937- https://www.airscien
Technologies Montréal, QC H3K Canada
4614 ce.ca/
Inc. 1G6
Pollution Hecla Works, Brown
+44 1772 United http://www.pollutio
Control (UK) St, Bamber Bridge,
620066 Kingdom n-control.co.uk/
Ltd Preston PR5 6LW
Maleta Cyclic Parnu mnt 130-38 (380 50) https://www.environ
Estonia
Distillation LLC Tallin, 11317 1785550 mental-expert.com
BIOENERGY Inffeldgasse 21b Graz, | +43 (7416) http://www.bioener
Austria
2020+ GmbH 8010 52238-47 gy2020.eu
Energy
Technology Stirling University, +44 (0)141 United http://www.etp-
Partnership Stirling FK9 4LA 548 2013 Kingdom scotland.ac.uk/
(ETP)
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Manufacturers Address Contact Country Website
Radfield, London
+44 (0)
Road Sittingbourne, United
WATECO 1795 521 http://waterco.eu
Kent England ME9 Kingdom
733
9PS
MAGUIN SAS - a
2, rue Pierre Senard , 3332356 https://www.environ
Moret Industries France
Charmes , 02800 63 10 mental-expert.com
Company
Shimadzu 8052 Reeder St,
+1 913-888- http://www.ssi.shim
Scientific Overland Park, KS U.S.A.
9449 adzu.com/
Instruments Inc 66214
Green Fuels House 21
Oldends Industrial
Green Fuels +44 1453 United http://www.greenfu
Estate Stonehouse,
LTD 828003 Kingdom els.co.uk
Gloucestershire GL10
3RQ
26 rue Charles
+33 (0)1 39 http://www.aqua-
Aqua-tools Edouard Jeanneret France
7502 20 tools.com
78300
337 Highlandia Dr,
+1 225-751- http://www.bbpsales.
BBP Sales, Inc. Baton Rouge, LA U.S.A.
4142 com/
70810
Clariant SE, Frankfurt
am Main, Branch
Clariant
Muttenz +41 61 469
International Switzerland |  www.clariant.com
Rothausstrasse 61 5111
Ltd.
Muttenz, Basel
Landschaft
HYDROTECH, 40 Defoe Road, (662) 936- United www.hydrotechgrou
Ltd. London, N16 OEH 1661-2 Kingdom p.com/en
Chemtrols Amar Hill, Saki Vihar | +91 832 661 q http://www.chemtro
India
Industries Ltd Road, Powai, Mumbai 3100 ls.com
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Manufacturers Address Contact Country Website
- 400 072 Mumbai,
Maharastra 400072
Heinestrafse 5, 82211
AVA - Huep +49 8152 http://www.avahuep.
Herrsching am Germany
GmbH u. Co. KG 93920 com/en/
Ammersee
Distrimex
Edisonstraat 12, 0314-368 https://www.distrim
Pumps & Netherlands
Doetinchem , 7000 AL 444 ex.nl
Service Ltd
BIOTEK Endustri
Cihannima Mahallesi,
Sanayi Tesisleri
Cihannima Sk. No:5, | +90 212 236 http://www.biotekltd
Danismanlik Turkey
34353 26 99 .com/
Taah. ve Tic. _
Besiktas/Istanbul,
Ltd. Sti.
pars romaak ostad motahari , +33(0)1 41 I http://www.europag
ran
daya co.,ltd tehran-IRAN 16 49 14 es.co.uk
Sverdlova Str., 26 ,
(818) 365- http://www.spectrol
Spectrolab ZAO Minsk , 220050 Belarus
4611 ab.com
Belarus
6555 Pelican Creek 866-
Metrohm USA https://www.metrohm
Circle, Riverview, FL METROHM U.S.A.
Inc. .com
33578 (638-7646)
49th Street, PO Box
Gulf Advanced
578 , Rastanura , (+966) 3 - Saudi
Control www.gacsarabia.com
Eastern Province 667 2135 Arabia
Systems
31941
ETA Process
119 Foster St, +1 978-532- http://www.etapii.
Instrumentation U.S.A.
Peabody, MA 01960 1330 com/
(ETAPII)
345 Farnum Pike (401) 233- http://www.novatec
Novatech Inc. U.S.A.
Smithfield, Rl 02917 0010 hinc.com
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Manufacturers Address Contact Country Website
GenTech 23 Mill St, Arcade, NY | +1 585-492- <A https://gentechscien
US.A.
Scientific, Inc. 14009 1068 tific.com
Mid-America 333 W Frank St, +1 816-227- http://www.midame
US.A.
Instruments Inc. | Edgerton, MO 64444 9600 ricainstruments.com
374 Pulaski Hwy, +1 845-258- http://www.labsyner
Lab Synergy U.S.A.
Goshen, NY 10924 1200 gy.com/
Ruosilantie 15, 00390 +358 9 http://www.sintrol.c
Sintrol Oy Finland
Helsinki 5617360 om/
Xingang West Road
Shijiazhuang ,Haizhu District
+86-311-
Zhengzhong Guangzhou City China www.zztank.com
85175856
Technology INC. | Guangdong Province
510330
EMS Unit 40 Stadium
Environmental Business Park 00353-1-
Ireland | http://www.emsys.ie/
Monitoring Ballycoolin Road 8853954
Systems Ltd ,Dublin 11.
International
955 Campus Dr, +1 847-913- http://www.ietltd.
Equipment U.S.A.
Mundelein, IL 60060 o777 com/
Trading Ltd.
100 Wormans Mill
Kappe 301-846- https://kappe-
Court U.S.A.
Associates, Inc. 0200 inc.com
Frederick, MD 21701
Plot No: 922 & 935,
Swan 040-
Swami Ayyappa Co- http://www.swanen
Environmental 40216184/8 India
op Society,Madhapuir, viron.com
Pvt. Ltd. 5
Hyderabad, Telangana
22526 226th PU SE #
Goble Sampson +1425-392- http://www.goblesa
240, Issaquah, WA U.S.A.
Associates, Inc. 0491 mpson.com/

98027
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Manufacturers Address Contact Country Website
Archer Daniels
Midland Company 800-553-
ADM USA. www.adm.com
4666 Faries Parkway 8411
Decatur, IL 62526
4615 North Lewis 605.965.220
POET Avenue Sioux Falls, 0 USA. www.poet.com
SD 57104
VALERO
DSRM National Bank | +1 210-345-
ENERGY USA. www.valero.com
P.O. Box 300 2000
CORPORATION
GREEN PLAINS
1811 Aksarben Drive
RENEWABLE 4028848700 USA. www.gpreinc.com
Omaha, NE 68106
ENERGY
FLIT HILLS 510 S. 17th. St. Suite 515-817-
USA. www.fhr.com
RESOURCES LP 104 Ames, IA 2999
BUTALCO Mettlenstrasse 14, +41 41 780 http://www.butalco.
Switzerland
GmbH 6363 Furigen 16 43 com/
Purotie 1, 00380 +358 10 557 http://www.st1biofu
St1 Biofuels Oy finland
Helsinki 11 els.com
109 Ferriby Road,
Vivergo Fuels Hesslewood Business 01482 United https://vivergofuels.
Limited Park, Hessle, East 700800 Kingdom com

Yorkshire HU13 0JA
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http://www.adm.com/
http://www.poet.com/
http://www.valero.com/
http://www.gpreinc.com/
http://www.fhr.com/
https://www.environmental-expert.com/companies/butalco-gmbh-36287
https://www.environmental-expert.com/companies/butalco-gmbh-36287
https://www.environmental-expert.com/companies/st1-biofuels-oy-33358
https://www.environmental-expert.com/companies/vivergo-fuels-limited-53443
https://www.environmental-expert.com/companies/vivergo-fuels-limited-53443
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Manufacturers Address Contact Country Website
ua Jorge de Sena N-1,
Global Green (351) 21 888
L-E, 7°-E 1750 - 129 Portugal | http://globalgreen.eu
(EU) SA 3333
Lisboa Portugal EU
Rakentajantie 26, +358 2 237 http://www.metgen.
MetGen Oy Finland
20780 Kaarina 7077 com
"Praj Tower" 274 &
275/2, Bhumkar +91-20-
Praj Industries
i Chowk Hinjewadi 71802000 / INDIA http://www.praj.net
t
Road, Hinjewadi, 22941000
411057, INDIA.
Julius Montz Hofstraf3e 82 40723 +49 (0)
Germany http://montz.de
GmbH Hilden 2103-894-0
ASG Analytik-
Service Trentiner Ring 30 D- | +49 (0)821 https://asg-
Germany
Gesellschaft 86356 Neusass 450 423-0 analytik.de
mbH
Edinburgh Napier
Scottish Biofuel University Sighthill 0131 455 http://biofuels-
Scotland
Programme Campus Edinburgh 2217 scotland.co.uk
EH11 4BN
Strada Ribrocca 11 http://www.industry
Biochemtex Spa 0131 8101 ltaly
15057 — TORTONA AL chemistry.com/
Milepark 28 2730 +45 8820 http://www.biogasol
BioGasol Denmark
Ballerup Denmark 4879 dk
PTW Andreas Weber
+49 (0)6406 http://www.korthar
Technologies | Justus-Kilian-Strasse 3 Germany
83002-0 ms.com/
GmbH D-35457 Lollar
The SEKAB SEKAB PO Box 286 http://www.sekab.
. 0660-793 10 | SWEDEN
Group 891 26 Ornskoldsvik com/
+639984851 http://pgbiguardians.
PGBI Pasay, Metro Manila. Philippines
218 org
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https://www.environmental-expert.com/companies/global-green-eu-sa-37427
https://www.environmental-expert.com/companies/global-green-eu-sa-37427
https://www.environmental-expert.com/companies/metgen-oy-38531
https://www.environmental-expert.com/companies/praj-industries-ltd-23703
https://www.environmental-expert.com/companies/praj-industries-ltd-23703
https://www.environmental-expert.com/companies/julius-montz-gmbh-34912
https://www.environmental-expert.com/companies/julius-montz-gmbh-34912
https://www.environmental-expert.com/companies/asg-analytik-service-gesellschaft-mbh-28856
https://www.environmental-expert.com/companies/asg-analytik-service-gesellschaft-mbh-28856
https://www.environmental-expert.com/companies/asg-analytik-service-gesellschaft-mbh-28856
https://www.environmental-expert.com/companies/asg-analytik-service-gesellschaft-mbh-28856
https://www.environmental-expert.com/companies/scottish-biofuel-programme-60127
https://www.environmental-expert.com/companies/scottish-biofuel-programme-60127
https://www.environmental-expert.com/companies/biochemtex-spa-57853
https://www.environmental-expert.com/companies/biogasol-55812
https://www.environmental-expert.com/companies/ptw-technologies-gmbh-38180
https://www.environmental-expert.com/companies/ptw-technologies-gmbh-38180
https://www.environmental-expert.com/companies/ptw-technologies-gmbh-38180
https://www.environmental-expert.com/companies/the-sekab-group-26389
https://www.environmental-expert.com/companies/the-sekab-group-26389
https://www.environmental-expert.com/companies/pgbi-78707
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Blvd.Tel Aviv, 67021

Manufacturers Address Contact Country Website
Zona Industriale
Green Belvedere, ingresso? +39 0577 l http://www.greenen
ltaly
Engineering Srl 53034 Colle di Val 931919 g.it/
d’Elsa (SI) - ITALY
Avenida Manuel
Violas, 476 4410-137 +351 223 http://www.encenergy
ENC Energy Portugal
S. Félix da Marinha 779 455 .com
Vila Nova de Gaia.
Lgnningsflaten 22,
Weyland AS +47 55 01 Norway http://weyland.no/
5258 Blomsterdalen.
68 70
Unit W4i, Tougher
Energy Flow Business +353 45 409 and https://www.environ
Irelan
Ireland (EFI) Park , Naas , Co. 224 mental-expert.com
Kildare Ireland
+49 (0)
A3 water Boschstrafie 2 48369 http://www.a3-
2574 8875- | Germany
solutions GmbH |  Saerbeck Germany gmbh.com
8200
Greenbelt 3500 Dry Creek Rd #6
(888) 995- United http://www.greenbe
Resources Paso Robles, CA
GRCO (4726) States (tresources.com
Corporation 93446 United States
Gair Consulting Ltd
+44 (0)
Gair Consulting 3 Ware Leys Close http://www.gaircons
1869 England
Ltd Marsh Gibbon Bicester ulting.com
278889
Oxfordshire OX27 OEN
PO Box 649 19661
MOCON, Inc. - 303.823.666 www.baseline-
Highway 36 Lyons, CO Utah
Baseline 1 mocon.com
80540
1 Azrieli Tower 132
972 3 691
Seambiotic Ltd. Menachem Begin 1688 Israel www.seambiotic.com
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https://www.environmental-expert.com/companies/green-engineering-srl-31387
https://www.environmental-expert.com/companies/green-engineering-srl-31387
https://www.environmental-expert.com/companies/enc-energy-36358
https://www.environmental-expert.com/companies/weyland-as-27174
https://www.environmental-expert.com/companies/energy-flow-ireland-efi-38795
https://www.environmental-expert.com/companies/energy-flow-ireland-efi-38795
https://www.environmental-expert.com/companies/a3-water-solutions-gmbh-10200
https://www.environmental-expert.com/companies/a3-water-solutions-gmbh-10200
https://www.environmental-expert.com/companies/greenbelt-resources-corporation-59876
https://www.environmental-expert.com/companies/greenbelt-resources-corporation-59876
https://www.environmental-expert.com/companies/greenbelt-resources-corporation-59876
https://www.environmental-expert.com/companies/gair-consulting-ltd-38569
https://www.environmental-expert.com/companies/gair-consulting-ltd-38569
https://www.environmental-expert.com/companies/mocon-inc-baseline-6828
https://www.environmental-expert.com/companies/mocon-inc-baseline-6828
https://www.environmental-expert.com/companies/seambiotic-ltd-39758
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Manufacturers Address Contact Country Website
The North East
The Wilton Centre
of England 01642 United  |https://www.nepic.co.
Wilton | Redcar TS10
Process Industry 442560 Kingdom uk
4RF UK
Cluster (NEPIC)
Parque Cientifico
INERCO Tecnologico Isla de la
Ingenieria, Cartuja ¢/ Tomas +34 954 468 ol http://www.inerco.
evilla
Tecnologia y Alba Edison, 2. 100 com
Consultoria, S.A Edificio INERCO.
41092 Sevilla
WME Power Systems
+49 40 527
WME GmbH GmbH Oehleckerring Germany | http://www.wme.de
4091
40 D-22419 Hamburg
LENOCI
LENOCI
Environmental +36 30 966 http://www.lenociltd.
Environmental Hungary
Consulting Ltd. Pf. 1973 com
Consulting Ltd.
103, Solymar 2083,
MaxFlow Magdeburger Straf3e
0209/98099 http://www.maxflow
Membran 16a 45881 Germany
-860 -gmbh.com
Filtration GmbH Gelsenkirchen
Schumann Fabrikstr. 14, 39326 (+49) http://schumann-
Germany
Tanks Wolmirstedt 3920128904 tanks.com
FAN Separator Bernecker Str. 5, +49 9227 / http://www.fan-
Germany
GmbH 95509 Marktschorgast 938-400 separator.de/
Magnusstrafle 11, +49 30 http://www.biopract
Biopract GmbH Germany
12489 Johannisthal 63926205 .de/
European European Biomass
Biomass Industry Association
+32(0) 2
Industry Scotland House Belgium | http://www.eubia.org
282 84 40
Association Rond-Point Schuman
(EUBIA) 61040 Brussels.
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https://www.environmental-expert.com/companies/the-north-east-of-england-process-industry-cluster-nepic-37733
https://www.environmental-expert.com/companies/the-north-east-of-england-process-industry-cluster-nepic-37733
https://www.environmental-expert.com/companies/the-north-east-of-england-process-industry-cluster-nepic-37733
https://www.environmental-expert.com/companies/the-north-east-of-england-process-industry-cluster-nepic-37733
https://www.environmental-expert.com/companies/inerco-ingenieria-tecnologia-y-consultoria-sa-23759
https://www.environmental-expert.com/companies/inerco-ingenieria-tecnologia-y-consultoria-sa-23759
https://www.environmental-expert.com/companies/inerco-ingenieria-tecnologia-y-consultoria-sa-23759
https://www.environmental-expert.com/companies/inerco-ingenieria-tecnologia-y-consultoria-sa-23759
https://www.environmental-expert.com/companies/wme-gmbh-10908
https://www.environmental-expert.com/companies/lenoci-environmental-consulting-ltd-38544
https://www.environmental-expert.com/companies/lenoci-environmental-consulting-ltd-38544
https://www.environmental-expert.com/companies/lenoci-environmental-consulting-ltd-38544
https://www.environmental-expert.com/companies/maxflow-membran-filtration-gmbh-79361
https://www.environmental-expert.com/companies/maxflow-membran-filtration-gmbh-79361
https://www.environmental-expert.com/companies/maxflow-membran-filtration-gmbh-79361
https://www.environmental-expert.com/companies/schumann-tanks-73773
https://www.environmental-expert.com/companies/schumann-tanks-73773
https://www.environmental-expert.com/companies/fan-separator-gmbh-10729
https://www.environmental-expert.com/companies/fan-separator-gmbh-10729
https://www.environmental-expert.com/companies/biopract-gmbh-22725
https://www.environmental-expert.com/companies/european-biomass-industry-association-eubia-22401
https://www.environmental-expert.com/companies/european-biomass-industry-association-eubia-22401
https://www.environmental-expert.com/companies/european-biomass-industry-association-eubia-22401
https://www.environmental-expert.com/companies/european-biomass-industry-association-eubia-22401
https://www.environmental-expert.com/companies/european-biomass-industry-association-eubia-22401
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Manufacturers Address Contact Country Website
NWE Secretariat "Les
Arcuriales”, 6th Floor,
+33(0)3 20 http://www.enalgae.
EnAlgae 45, rue de Tournai, France
78 55 00 euw/
Entrée D, F-59000
Lille.
Barriquand
9 Rue Saint-Claude, | +334 77 44 http://www.barriquand
Technologies France
42300 Roanne. 22 20 .com
Thermiques
Guglingstraf3e 50,
ANDRITZ Ritz 49 7171 https://www.andritz.
73529 Schwabisch Germany
GmbH 6090 com
Gmand.
Auhafenstrasse 3A, +41 61 378
Inrag AG Switzerland | http://www.inrag.ch/
4127 Birsfelden 96 00
VTT Technical
Research P.O. Box 1000, FI- +358 20 722 and http://www.vttresea
Finlan
Centre of 02044 VTT, Finland 7070 rch.com
Finland
Humber Local
Humber Local | Enterprise Partnership
01482 http://www.humberl
Economic Wykeland House 47 England
485260 ep.org
Partnership Queen Street Hull
HU1 1UU
Edewechter
GlobeCore Landstrafie 173, +49 4412 https://globecore.
Germany
GmbH Oldenburg-Eversten, 097 88 57 com/
Deutschland, 26131
EKATO Ruhr-
Langenfeldstrafe 66,
und +49 208
45481 Mulheim an Germany | http://www.ekato.de
Mischtechnik 37769794
der Ruhr.
GmbH
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https://www.environmental-expert.com/companies/enalgae-82791
https://www.environmental-expert.com/companies/barriquand-technologies-thermiques-77943
https://www.environmental-expert.com/companies/barriquand-technologies-thermiques-77943
https://www.environmental-expert.com/companies/barriquand-technologies-thermiques-77943
https://www.environmental-expert.com/companies/andritz-ritz-gmbh-7885
https://www.environmental-expert.com/companies/andritz-ritz-gmbh-7885
https://www.environmental-expert.com/companies/inrag-ag-49997
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Manufacturers Address Contact Country Website
Kertemindevej 44, +45 86 41 http://www.rutek.dk
Rutek A/S Danmark
8940 Randers SV. 70 22 /da/
LentiKat's a.s.
Pod Vinici 83 471 27 +420 255 Czech
LentiKat's a.s. http://lentikats.eu/cs/
Straz pod Ralskem 710 680 Republic
Czech Republic
12, rue Michel-Servet
Addax 41 22 702 http://www.aoginvest
P.O. Box 404 Geneva, Switzerland
Bioenergy 90 00 .com/
1211
Schrader
Schleebergstrafie 12, +49 2524 http://www.schrader
Verfahrenstech Germany
59320 Ennigerloh. 2660 .de/
nik GmbH
Calle de Julian
+34 915 67 http://www.intecsa-
Intecsa-Inarsa Camarillo, 53, 28037 Spain
38 00 inarsa.com/es/
Madrid.
http://www.cosunbi
Cosun Biobased | Borchwerf 3-Biobased, | +31 76 530
Netherlands | obased.com/default
Products 4704 RG Roosendaal. 3222
.aspx
1350 Biddle Ave,
+1 724-871-
A3-USA, Inc. Westmoreland City, 0 U.S.A. http://a3-usa.com/
717
PA 15692
Biofuel Technology
BioFuel + 45 21 49 http://www.biofuelt
A/S Bredkaer Parkvej Denmark
Technology A/S 59 40 echnology.dk/
58 DK-8250 Ega.
Gl Dynamics, Inc. 355
Congress Street, 4" 781-357-
G.I. Dynamics Boston  |http://gidynamics.com
Floor Boston, MA 3300
02210
SNC-Lavalin 455 514-393- http://www.snclavalin
SNC-Lavalin Canada
René-Lévesque Blvd. 1000 .com
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Manufacturers Address Contact Country Website
West Montreal,
Quebec, H2Z 1Z73.
EPC Engineering
Breitscheidstrafe 152, +49 3672
Consulting Germany  |https://www.epc.com/
07407 Rudolstadt. 302300
GmbH
Beta
Strada Ribrocca, 11 - +39-0131- http://www.betaren
Renewables ltaly
15057, Tortona (AL). 810-1 ewables.com
S.p.A.
Arisaig Farm
Gartocharn Loch
Absolute Solar 0141 530 United  |https://www.absolute
Lomond and The
and Wind Ltd 7644 Kingdom | solarandwind.co.uk/
Trossachs National
Park G83 8ND
C/ Energia Solar n°® 1
(+34) 954 http://www.abengoa
Abengoa Palmas Altas 41014- Spain
93 70 00 .com
Seville
https://www.vogelb
Vogelbusch Blechturmgasse 11, +43 1
Austria usch-biocommodi
GmbH 1050 Wien. 546610
ties.com/
ANDRITZ
Separation - a Statteggerstrafie 18 +61 (3) http://www.andritz.
Austria
division of the 8045 Graz. 8773 4888 com
Andritz Group
16 Copse Wood Way,
Bioenergy Crops +34 95 493 http://bioenergycrops
Northwood, London
Ltd. 70 00 .com
Middlesex, HA6 2UE.
1 Colmore Square,
0870 763 http://www.sghmarti
SGH Martineau Birmingham,West England
2000 neau.com
Midlands,B4 6AA.
CH Four Biogas | 1685 H Street, Blaine, 800-823- - http://www.chfourbi
US.A.
Inc. WA 98230 6844 0gas.com
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Manufacturers Address Contact Country Website
Korsbakkevej 11, 7950 | +45 97 74 http://www.grainwo
Grain Wood A/S Denmark
Erslev. 00 44 od.dk/
Porner
Hamburgerstrafie 9 A- +43 50 http://www.poerner.
Ingenieurgesells . Austria
1050 Wien Osterreich 5899- 0 at/en/
chaft mbH
525 Highland Rd W,
BioSmart +1 519-571-
Kitchener, ON N2M Canada www.biosmart.ca
Scientific Ltd 0151
5K1
16150 Main Circle
Abengoa +1 636 728 http://www.abengoa
Drive, Suite 300 U.S.A.
Bioenergy 0508 bioenergy.com
Chesterfield, MO
9851 Brockington Rd
Lee Enterprises +1 501-833- http://lee-
#4, Sherwood, AR U.S.A.
Consulting, Inc. 8511 enterprises.com/
72120
Tjalke de Boerstrjitte | +31 514 608
Paques B.V. Netherlands | http://en.paques.nl/
24,8561 EL Balk. 500
Umed Vasterbotten | +46 90 786 http://www.biodene
BiodEnergy Sweden
90187 5445 rey.se/
B-dul Corneliu
Coposu,
Hydrotech +40 21 323 http://hydrotech
nr.4,bl.105A,5c.3,ap.80 Romania
Engineering SA 3072 engineering.ru
Sector
3,030605,Bucuresti.
Route 141 & Henry
Butamax
Clay Experimental United
Advanced +1 302-695- www.butamax.com
Station - Building 356 States
Biofuels LLC 3216
Wilmington.
BTG Biomass
Josink Esweg 34, 7545 | +31 53 486 http://www.bteworl
Technology Netherlands
PN Enschede. 1186 d.com/en
Group
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Manufacturers Address Contact Country Website
Noordervaartdijk 3, +31 75 628 http://www.klinkenb
Klinkenberg B.V. Netherlands
1561 PS Krommenie. 7855 ergbv.nl/
ul. Agatowa 12 03-680 | +48 22 535 http://www.symbion
SYMBIONA SA Poland
Warszawa. 30 75 a.com/
Analytik Jena | Konrad-Zuse-Strasse 1 | +49 3641 77 https://www.analyti
Germany
AG 07745 Jena Germany 70 k-jena.de
Fluor 6700 Las Colinas Blvd | +1.469.398.
USA.  |http//www.fluor.com
Corporation Irving, TX 75039 7000
Crét-Taconnet 13, +41 32 720 http://www.mbpgro
MBP Trading SA Switzerland
2000 Neuchatel. 0520 up.eu
Biomass and
Hofplatz 1, Gulzow , https://www.environ
Bioenergy - Germany
D - 18276 mental-expert.com
Consulting
Projen House,
+44 1928 United http://www.projen.
PROJEN PLC Wellfield, Preston
752500 Kingdom co.uk/
Brook WA7 3AZ
AirScience 1751 Rue Richardson,
+1 514-937- https://www.airscien
Technologies Montréal, QC H3K Canada
4614 ce.ca/
Inc. 1G6
Pollution Hecla Works, Brown
+44 1772 United http://www.pollutio
Control (UK) St, Bamber Bridge,
620066 Kingdom n-control.co.uk/
Ltd Preston PR5 6LW
Maleta Cyclic Parnu mnt 130-38 , (380 50) https://www.environ
Estonia
Distillation LLC Tallin, 11317 1785550 mental-expert.com
BIOENERGY Inffeldgasse 21b Graz, | +43 (7416) http://www.bioener
Austria
2020+ GmbH 8010 52238-47 gy2020.eu
Energy
Technology Stirling University, +44 (0)141 United http://www.etp-
Partnership Stirling FK9 4LA 548 2013 Kingdom scotland.ac.uk/
(ETP)
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Manufacturers Address Contact Country Website
Radfield, London
+44 (0)
Road Sittingbourne, United
WATECO 1795 521 http://waterco.eu
Kent England ME9 Kingdom
733
9PS
MAGUIN SAS - a
2, rue Pierre Senard , 3332356 https://www.environ
Moret Industries France
Charmes , 02800 63 10 mental-expert.com
Company
Shimadzu 8052 Reeder St,
+1 913-888- http://www.ssi.shim
Scientific Overland Park, KS U.S.A.
9449 adzu.com/
Instruments Inc 66214
Green Fuels House 21
Oldends Industrial
Green Fuels +44 1453 United http://www.greenfu
Estate Stonehouse,
LTD 828003 Kingdom els.co.uk
Gloucestershire GL10
3RQ
26 rue Charles
+33 (0)1 39 http://www.aqua-
aqua-tools Edouard Jeanneret France
7502 20 tools.com
78300
337 Highlandia Dr,
+1 225-751- http://www.bbpsale
BBP Sales, Inc. Baton Rouge, LA U.S.A.
4142 s.com/
70810
Clariant SE, Frankfurt
am Main, Branch
Clariant
Muttenz +41 61 469
International Switzerland |  www.clariant.com
Rothausstrasse 61 5111
Ltd.
Muttenz, Basel
Landschaft
HYDROTECH, 40 Defoe Road, (662) 936- United www.hydrotechgrou
Ltd. London, N16 OEH 1661-2 Kingdom p.com/en
Chemtrols Amar Hill, Saki Vihar | +91 832 661 q http://www.chemtro
India
Industries Ltd Road, Powai, Mumbai 3100 ls.com
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Manufacturers Address Contact Country Website
- 400 072 Mumbai,
Maharastra 400072
Heinestrafse 5, 82211
AVA - Huep +49 8152 http://www.avahue
Herrsching am Germany
GmbH u. Co. KG 93920 p.com/en/
Ammersee
Distrimex
Edisonstraat 12, 0314-368 https://www.distrim
Pumps & Netherlands
Doetinchem , 7000 AL 444 ex.nl
Service Ltd
BIOTEK Endustri
Cihannima Mahallesi,
Sanayi Tesisleri
Cihannima Sk. No:5, | +90 212 236 http://www.biotekltd
Danismanlik Turkey
34353 26 99 .com/
Taah. ve Tic. _
Besiktas/Istanbul,
Ltd. Sti.
pars romaak ostad motahari , +33(0)1 41 I http://www.europag
ran
daya co,, ltd tehran-IRAN 16 49 14 es.co.uk
Sverdlova Str., 26 ,
(818) 365- http://www.spectrol
Spectrolab ZAO Minsk , 220050 Belarus
4611 ab.com
Belarus
6555 Pelican Creek 866-
Metrohm USA https://www.metrohm
Circle, Riverview, FL METROHM U.S.A.
Inc. .com
33578 (638-7646)
49th Street, PO Box
Gulf Advanced
578 , Rastanura , (+966) 3 - Saudi
Control www.gacsarabia.com
Eastern Province 667 2135 Arabia
Systems
31941
ETA Process
119 Foster St, +1 978-532- http://www.etapii
Instrumentation U.S.A.
Peabody, MA 01960 1330 .com/
(ETAPII)
345 Farnum Pike (401) 233- http://www.novatec
Novatech Inc. U.S.A.
Smithfield, Rl 02917 0010 hinc.com
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Manufacturers Address Contact Country Website
GenTech 23 Mill St, Arcade, NY | +1 585-492- <A https://gentechscien
US.A.
Scientific, Inc. 14009 1068 tific.com
Mid-America 333 W Frank St, +1 816-227- http://www.midame
US.A.
Instruments Inc. | Edgerton, MO 64444 9600 ricainstruments.com
374 Pulaski Hwy, +1 845-258- http://www.labsyner
Lab Synergy U.S.A.
Goshen, NY 10924 1200 gy.com/
Ruosilantie 15, 00390 +358 9 http://www.sintrol.
Sintrol Oy Finland
Helsinki 5617360 com/
Xingang West Road
Shijiazhuang ,Haizhu District
+86-311-
Zhengzhong Guangzhou City China www.zztank.com
85175856
Technology INC. | Guangdong Province
510330
EMS Unit 40 Stadium
Environmental Business Park 00353-1-
Ireland | http://www.emsys.ie/
Monitoring Ballycoolin Road 8853954
Systems Ltd ,Dublin 11.
International
955 Campus Dr, +1 847-913- http://www.ietltd.
Equipment U.S.A.
Mundelein, IL 60060 o777 com/
Trading Ltd.
100 Wormans Mill
Kappe 301-846- https://kappe-
Court U.S.A.
Associates, Inc. 0200 inc.com
Frederick, MD 21701
Plot No: 922 & 935,
Swan 040-
Swami Ayyappa Co- http://www.swanen
Environmental 40216184/8 India
op Society,Madhapuir, viron.com
Pvt. Ltd. 5
Hyderabad, Telangana
22526 226th PU SE #
Goble Sampson +1425-392- http://www.goblesa
240, Issaquah, WA U.S.A.
Associates, Inc. 0491 mpson.com/

98027
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4. n3Uszgndly Bio-ethanol lugnavnssy

lovnueatanmansaunliselovilivainvats wu lugnamnssnedesduanansald
nAnLATesRuLDANeERd gRanITNeMNTAINTaldNEn TduatsyuaslaaIfi gramnTy
msunndldudniduedauna granmnssuaiesdens Mdudunanlunsndnudn i anamnssu
el lndndviazane wu & uaz wanines udu geamnssunisdaunseiansialuasdoiad
waranusalfiduitiaaudluiesufoing Genszuarunissdeiuegiunfifeuisnuesuitmtus
uignanmnssuifinisiienenueadinnanldoiaunivatsie gnavnssueuudluLivesNNg
wanidondadieduindeuniaseus

nsthievueatinmaldidudemas Tasthifuufalesed (Gasohol) deilundsnumauny
hifuuudy ennnssauvesisiuuudutuenueaiifinnuuians 99.5 % lasnanaseniuoa
adluhifuuudu snfudnuarvesansiiuud au15aUsulTIUSUINUeeenBIaY (Oxygenates)
uazAaaniny (Octane) vasthifuiuuduld vhlmFomasdléivssaniamaatu daomueatinmd
fiauuiqnd 99.5 % awnsalfifuidudemadld 3 suuu T WHdudiflaeasaienuun
ihfuuunasisufiea Mrausuudiluuudu Sont ufaleeed viednnwauiutdiufies
3un Alwged (Diesohol) waglfidumaifiudoanmuresihdilffuiniosudlnedouenuoa
a1y Lofia-westus-0r9ia-8wmnes (Ethyl Tertiary Butyl Ether: ETBE) @3u15anauwnuiiiia-

Wastus-0nfia-8me3s (Methyl Tertiary Butyl Ether: MTBE) 2

Howdsluuavglsusindieniueaidudmusznou Fsnsldinuazinsgiunnaaeunmnm
uazantAvondomndsiinanlduarlutlaguuldfinseygalildienueataninluguiuusien léun

[13)

o muthlulfifudintsenovresdomdsiiivszansnings tneldlugves ETBE Wiiudreaninu &
druusznoutlutenusaian nuseann 47% wagldleledafiadu (sobutylene) 53% Bnwads
anusalfifudoimdsiiamnsatestunsssdaluiiosgu (Knock) vessasudld iesniviina
oondiaugs sluglsulfpeusulild ETBE Wudwysznoureadomdsds 15 oovt

o mahlUldBuansiuusia 85 (€5) Ine E5 asiidrudsznevvesemusaiiningsan 5%vol dady
wasgiuvendeadluglsy Senmammves E5 fuuamuanesgiuaunnseatowddusauglsy
Ao Norm EN228

o mathlUldiduansifiuwss 810 (E10) Ine E10 azdidiuusznouvedenueadiningsdn 10%vol
s E10 ansnsaldlaianizusewmegesud

o nsthlUlfiduansifiuuss 820 (£20) Ine E20 9xildruusznouveneniueadininesdn 20%yvol
lnsn1sldarunes £20 gnlalul 2016 fiuudesa Four Motors Usewmaleassiu laldsa Porsche
Cayman GT4 fifuipdeusie £20 91nemueadnnim taevhnmsudetunialng 24 2lus

o nsthluldiduansiiuuss 885 (E85) lne E85 vxildruusznouveueniueadiningsgn 86%vol
anunsoldlugummueiildfumsesnuuulasany Bont eusuddemduuuBangu Flexible
Fuel Vehicles' Inafinsusuusnadossudifioiomueatnnmanldifiudomas
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AN 7 58 Porsche Cayman GT4 fidulagauag E20 3nnteniueadnnin 2

WRAINAIUNALNUNANNITANARAEINHAI91NeNIUBATININ FI9819U AR LY DLNAY
(Fuel cell) ™ wagAsiuuia (Gas turbine) ¥ Fan1sudnndsluilnainumasndsanumaitaunse
i lUldlugunsalnnm 1wy eufiamasnnnn Inséwidefio waz Ingdeans Wusu wieenaldilu
LAFDIAEANAI UL TnewadionasdauIsaNant1asliinlaa1Nn IS wLANAIY LN IUBATININ
< a = =~ a a & ] o A o w = ¥ I3
JulusneunagBidnasoudanisindeunvesdidnaseunugunsallnihiufemadluin famsldwad
Womdaluwnaandandsnulnihanseannisuaesfigiounszanuazaunsairinauimaeld

nsssuvdu i duromdsdasnsday 1o

Namueatinndinaaudilaniaupe d8nsduTENing
lalasiaunazArsuaugs ﬁﬂﬁﬁﬁgﬁwﬁmmwﬁmwwmLLu'uqa annsavudardafuiediefieui
Fomaslelasiau wazinniswlniiinasusuneuslemidniosvionaliiin vilknsldieniuea
Frnmdudemaddunisuaaideluiindulinsfudandeuuin 1520 udnnisviieuvessad
Fowdsiateuenusatinmineassaunsafinnsanldanand 8 lnawemasildfoarsazans
Lamuaa%mwgﬂﬂawﬁwmaLLaIuﬂchuLLr;iuﬁﬂWﬁwaaq%ga (Bipolar plates: BP) fionszanedoinas
dngimadlneindeuiilugstunsunsiuresfine (Gas diffusion layer: GDL) iilevilAnURAe"
pendadu (aumsil 7) fusisalfizenuinaimihvendeuandsulysnounioumiusu Winou
AAnTuazAdourhuwsusuludiluanndudiinnseuiiintusziadeuiindu ey aiuiitoosn
drsaslulihniuen susiReafuarsesnduaudilifosandiauazgniioudmnataualnasiuusiy
ilwihaesth Funisunsiiuesiing weluisulusmounasdidnnseuiiunandauelun (aunisi

8) nduthuaznadanuanuiou FsUfisensiuiiintuuansdsaunisn 9

Uffsenelun : CH3OH + H,0 — CO, + 6H" + e aumsi 7
UfATentualnn :3/2 0, + 6H" + 66 —> 3H,0 aunnsi 8
Uinsensu : CHsOH + 3/2 0, —> CO, + 2H,0 + Weie + Qheat AunIIN 9
wiIneaemnalulagnsTaaunaINsTUASIWIte unfi 21 emusadann (Bio-ethanol)
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Electrical current

Ancode side ? e_v Cathode side

Bio-Ethanol -
e
(CH,CH,OH) ¢

Oxygen
©,)

e

A =

‘”’."’. 6”’."’.

o uo
2 2
| |
co, g e : H.O & Heat
CH.CH O o
A [ ] 5 [ ] 2

] I |
Anode Cathode

Membrane

AN 8 aNN15YIN9IUVBY Direct bioethanol fuel cell ?2

5. aAuZuazyasind
msthienueatinmlldnuegsuninarsazdosedomeluladnisudniivainvansiile
nevaussieAnuiaansldiisme fetranaluladililunisudneniueatnam léus “BIOSTIL”
Wawnlag Alfa-Laval AB. Ussinaaiiau taedigaiaufe lddadatewugiiiay Schizosaccharomyces
pombe Faanunsaldnniniafinududugada 40-a508rix Idvliimadetuainarsdutios e
msninAugnas msazaneiiliandiginteanisinnuiiiguiosnaiudaiinduddmsinlulisn
afs deBadinaasgiviafuiinidddonfvarsemaidilussuunasssldnandngs lne
UsedvBnmnisudeumihmaiduenueataninilen 92% szuuildmindafendddiuiteuass
fununsndas Snvafiszuunuaudalut@dddeude uidiidodesfe awnsandneniuoa
Fanmdilannandudu 5-7 %vol Fadosliwdsausnlunisndy “HIFERM-GR” %30 “CASCADE”
#imulnguTHM Vogelbusch Ges.m.b.H. Ussrooani3e feilssuilléinaluladinszaivoglu
yivglsy Bulafide ansgeniin uazuawian Wudu negauveanaluladiie fuszansniwly
nsnsingedis 90% uazanunsondntoniusaanmifinnududy 8.8-9.5%wt Fslindssulunis
ndusn dsmalsdidununmswdnsiuagldnatlunmnding Snsdmusoindounadenidauduty
298n#y “HOECHST-UHDE” Tsanuillfinaluladiifie sandu Diana Usemausiaaunsondels
4 75,000 dnsrioiu Imaqmﬁwaﬂmwiﬂa@ﬁﬁa daruinansftu (Flocculating yeast) uazds
wuuuay (Loop reactor) duilildszeznanlunsmsindunazannsadnvnnududuvedadly
awaean1sviinld SaomueaTinmiindeduianududu 7.5-8.0 %vt “LURGI” fimulng Messrs.
LURGI T &andinsowios 6 fudeeiu areludfadiindeliuu Sodium- w3e Calcium-alginate
(Immobilized yeast) ImammﬁumummLamuaammmvawumalwamﬂmwmw 1 lugadansini
6 Intudadinszurunisndu Fadluudasdansusuiliannsadifuanududuresoniuea
Fan1m ustedosveaneluladifio asdonfuansoslifadudasinioninarsemisunsdiuas
ponumdeufuivindseravinlinandniilianas “STARCOSA” fWaunlny STARCOSA Useine
wostiuduszuudeiiios 2 dumeu in1sti Micro-filtration membrane wldunumssndoingiv
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roudminuasdestuliligadoanandamiin suneuusndunmsndinludmsindefuuimaged
fadt Saflenuiduduvesfadias uardunouiiaeadunminuiellfienueadanm lasaududy
yonenILeaTIWldazayi 6.5-8.0 %vt Fadedosvannaluladifonsliiununianangs 12

nsthiemueatindszgndlfiduihiudemdsgpamnssy wmnuesatinmluowian e
edunldumsvenefodwodios sudunamnanUimumsliihiuiifutu uasdunauan
wlevgduasumsiindsnunawuanniasy laegnenisatdvayulidnisidionueatinineiy
Wsneusuiaundsnunaunuuasndsauniadon (Wnu AEDP2015) agdailviouianndsiu
nauny Tnslamzioniueatinindanuifuasdsdulaeaiaiiluouan audesnisldieniuea
FanmazdinsuenedauiuiuanTisn 10% laeuszana Wewdsuuwwudiiunissesiuaudosnis
levueatinwiagifisdulusyazeninuukg AEDP 2015 flasfiuuiinunislfionueadanmlils
Fuag 11.3 dudaslul 2579 nquuignaualuleteniuea elawSeuwnuvegaenI1snEnenIuea
Fanm T5e?l 2 damswnan 9 uaudns/u Jadeudiasanguuitmaualulelonuoadzanunsondn
enueainmlasiu 1.3 Mudns/du lnedagtulasinsdireeglasuniseudduasunisamu
MnAuznsIINsdLaiumsamy (Tlole) wazldrunseusfAnisusyiiunansznudsuinden (EIA)
SeuTesuay @

Ussielneiiulouedaadunisldioniueadanin anunundanuyail 7 daasulidade
Aa1ALENIUEAT N NeE1afITU daaiugnaIvnITULeIURATININLUUATUINaT LTuTingse
Aawandon uagnsiannszuulalafndiloanduyunisudn lnefvuadminenisduaiuoniuea
Fanwanelul 2565 Tdnnsldde 9 drudassetu Falud 2554 dnnslienueadanimiiios 1.32
dudnssetu Tnsunumsliionusatanmlul 2551-256512 wansdasnind 9

LR il LAUNRILILMYA. 2551 - 2565

Gunu E85
+ilsa FFY

51{52]53]54]55 56|57 | 5859 |60 61 62 63 64 65

|

ANHNAIMSIINUIA

(fwdassaiu)t* 124 134 211 296 6.2 9.0
°"; !h”““'; > - » @ | 160[ 230]
‘ amum,
| ‘ aswaiusMmBnauRIINa S |
LALE ) 1 l‘ﬁuaqmumamwzuaaﬁimﬁm uazhdwAuaIMuaAIAAN J
duBumsuiaamuaaniniudnkudouazmnihaa ]
MsHaaMNYaa duBunseiaiamuaanndan ]
| ml;iuqaummwdmﬁmmwmuan 1u nsRaviian 1aviaasan . . J
insanRaiudmaenn 3.5 d 4.5 auts/d Wl 55
Saqdu wuakARS2EnIN 118 1S 15 M d 55
#n@dusmnBinadagivdvsunaaniaa
HuMsHEAMUARINYA TRALALEING Y dBunsadamMuaaNAas Tad uay/wsa amio
mMuuaziienn ahouadniunngands i thnndh

ﬁm@aaumﬂfs £85

AR 9 uwumstdieniueadaninlud 2551-2565 12
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