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Politicky mandat

Direktiva 2015/1513 ,,iLUC Directive” prijata 9.zari 2015 vstoupila v platnost 5.Fijna 2015, redefinuje cilovy podil
biopaliv do roku 2020 na 10% s maximalnim podilem B1G 7% a s vétSim d(irazem na rozvoj pokrokovéjsich paliv
B2G z odpadnich produktl coz musi byt ukotveno i v ndrodnich akénich planech OZE ¢Elenskych statd EU v roce 2017.

NREAP (National Renewables Energy Action Plan) se obnovuje kazdych 5 let a posledni je z roku 2012. Na dosaZeni a
podporu podilu B2G se navrhuje, aby 3% podil byl zvyhodnén vicendasobnym zapoctem:

- B2G z pouzitého rostlinného oleje ¢i ZivocisSnych tukll  (dvoji zdpocet)

- Obnovitelna elektfina v Zelezni¢nim sektoru (zdpocet 2,5x)
-Obnovitelna elektfina v elektro vozidlech (zdpocet 5x)
- Pokrokové B2G (dvoji zapocet s 0,5% indikativnim cilem podilu)

Dohoda obsahuje zvefejfiovani dat emisi, ktera s iLUC souvisi. Clenské staty musi transferovat direktivu do
narodnich legislativ do poloviny roku 2017 a stanovit narodni indikativni cile pro B2G do 18 mésica (konec 2016 -
zacatek 2017).

http://www.mpo.cz/assets/cz/2012/11/NAP.pdf
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Ministerstvo pro mistni rozvoj (MMR) vyzva Nizko emisni a bezemisni vozidla. (1,3 Mid.Kg).

Prijemci Kraje a obce poskytujici verejné sluzby v prepravé cestujicich
Maximalni vyse na projekt 200 Mio K¢

Minimalni vyse 5 Mio K¢

Prijem zadosti 29. ledna 2016 - Cervence 2016.

Realizace nejpozdéji 31. fijna 2018.

Projektové zameéry a zadosti bude mozné konzultovat s kontaktnimi pracovniky Centra pro regionalni rozvoj
Ceskeé republiky v jednotlivych krajich.

E.ON ma cil pokryt siti rychlodobijecich stanic dalniéni tahy na tzemi CR do konce roku 2017.
Projekt pocita s vystavbou minimalné 15 novych stanic, s dobijecim ¢asem 30 minut.
Umistit je chce na stavajicich Cerpacich stanicich.

CR tak bude propojena v dobijeci infrastruktufe s dal$imi evropskymi zemé&mi. V rdmci tohoto projektu bylo
vytvoreno konsorcium, jehoz se Ucastni jsou subjekty ze Slovenska, Némecka a Belgie.
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TEST elektrobusu SOR EBN 11 - DPP

JEZDIM
NA BATERKY

Projekt predgil ocekavani z hlediska dojezdl. |y "
Pldvodné mél elektrobus ujet 250 km | '
s cestujicimi v riznych tepelnych podminkach.

Bézné ujede 260 kilometra i pfi teplotach pod nulou a jsou tam
jesté rezervy.

O vikendech dokonce okolo 340 kilometru.

Zalezi jak jsou naplanované obéhy na lince.

http://praha.idnes.cz/elektrobusy-v-praze-bezemisni-testovaci-provoz-fut-
[praha-zpravy.aspx?c=A160224 150203 praha-zpravy rsr

Obnova vozového parku muze zacit za Ctyri roky
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Model energetického transferu do 19. stoleti

Model energetického transferu 20. stoleti

Dendromasa o tepelna energie
Fytomasa =)| SPALOVANI :
Odpady elektricka energie

Model energetického transferu 21. stoleti

Dendromasa ‘ tepelna energie
Fytomasa Pokrokove b E
BRKO = technologie ‘] -
COV - kaly e elektricka energie
liné organické odpady

‘l Biopaliva 2.generace
EtOH, SYNGAS derivaty

acrylic acid, n-Propanol, olefins, acetic

‘ Chemické prvky a slouCeniny
anhydrid, n-Butanacl ....

- Vodik H2




Pokrokové technologie zpracovani
odpadu na biopaliva 2.generace —B2G

Vstupni surovina odpadni organicka hmota
Technologie se nazyvaji Biopaliva 2.genrace B2G

B2G nemaji prinik (resp. maji minimalni prinik) s potravinovym
retézcem, krmivy, biodiverzitou,....

Vstupni surovina = ,,O0DPADY“



CR uvaZuje a planuje o masivni investice do spaloven odpadd...

Ceska technolgicka platforma biopaliv (CTPB) }B,%m/

1.

Varuje. Cesta spalovani biomasy je technologicky model minulého
stoleti. Jeho nejvetsi nevyhodou je, ze vzacny chemicky obsah
organickych odpadl promeénuje pouze na teplo a elektrickou
energii. Navic, realizace investici do spaloven, dlouhodobé
ekonomicky predurci cestu vstupni suroviny na okamzitou vyrobu
tepla a elektrické energie. Spalovna svym provozem predurci
odpady a biomasu pro svoje ucely a ,,zablokuje” faktickou moznost
pokrokovéjsim cestam chemickych separaci a v konecné fazi i
ziskavani vodiku do palivovych ¢lanku.



Ceska technologicka platforma biopaliv (ETPB) }#E/

2.Navrhuje v ramci své &innosti v pfistich letech realizovat odborné a

komplexni posouzeni dostupnych technologii B2G z hledisek:

Technické — Technologické — Ekonomické - Sociologické- Environmentalni

Porovnat moznosti jednotlivych technologii v dnesnich provoznich
podminkach a stanovit, v navaznosti na RESTEP, strategii zavadéni B2G v
podminkach CR. To vzhledem na iLUC zdvazky CR (. siide Politicky mandat

ale i z dlouhodobého pohledu potfeb CR.



Ceska technologicka platforma biopaliv (CTPB)
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CTPB vytvofi kvalifikované teamy odbornik(i z jednotlivych oblasti k

expertnimu posuzovani technologii

Posuzovani hledisek

Technické a

Technologické

Ekonomicke

Sociologickeé

Environmentalni

Rezortni clenéni

problematik spadajicich MPO a Mze MF MMR MZP
pod rezorty
Expertni potencidl |VSCHT, VTP Kralupy, - municipality, kraje, | EIA experti, vliv na
Elenové CTPB a jini VURV,... regiony Zivotni prostredi
Posouzeni variability Posouzeni Posouzeni Posouzeni

vstupu, technickeé a

CIL 1. faze technologické naroénosti, ekonomickych sociologickych environmentalnich
udriby, spolehlivosti,.. pa rametru d ﬂpﬂdﬁ do pﬂdfl
il 2. 4 Konjugace vysledkd jednotlivych expertd a konfrontace vhodnosti jednotlivych
. faze

technologii pro konkrétni podminky a potieby v krajich €R




Ceska technologicka platforma biopaliv (CTPB)
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Dosavadni praxe:
Prvotni byl navrh technologie, ktery jednotlivé rezorty posuzovali.

Navrh CTPB je opaécny:

Prvotni expertni posuzovani dostupnych technologii definuje vyhody a nevyhody
jednotlivych technologii z partikularnich rezortnich hledisek. Nasledné bude hledani
nejschidnéjsiho kompromisu — jako kvalifikovany vybér nejvhodnéjsi technologie pro
konkrétni podminky v konkrétnim regionu CR.

Vyhody :

- Kvalifikované expertni informace ohledné jednotlivych technologii

- Moznost v€as v predstihu a kvalifikované vybirat nejvhodnéjsi lokalni technologii
dle lokalnich podminek

- Vynalozené naklady na realizaci kvalifikovaného posouzeni jsou vzhledem k
financni narocnosti realizaci zanedbatelné a vzhledem na eliminaci méné vhodné

technologie, velmi efektivné vynalozené.



Ceska technologicka platforma biopaliv (CTPB)

BIOFUELS
Stanovisko CTPB:

Na rozdil od postupt v pripadé B1G, kdy jsou rezorty postaveny primo pred posouzeni
konkrétni technologie, a Casto pod politickym ¢i casovym tlakem.

Navrhujeme aplikovat popsany — opacny princip.

S prvotni expertni analyzou sirsiho portfolia moznych technologii a az nasledné volit
konkrétni technologii do konkrétnich podminek v CR.

Cilem je intenzivnéjsi vtazeni rezortniho statniho Ci regiondlniho managementu do
sirSich a hlavné véasnych moznosti posuzovani, zkrdceni naslednych schvalovacich
fizeni a optimalizace ndavrhu moznych reseni, vhodnych do konkrétnich podminek
regionti CR.

VVVVVV

raciondiniho vyuZiti expertti CR na jednotlivé oblasti véas a bez bezprostfedniho tlaku
termint realizace. Zvoleni experti budou muset mit v oboru akceptovanou reputaci a
erudici.



Komplexnost pohledu na B2G

B2G je nutné zvaZovat optikou komplexniho pohledu na OZE. B2G maji prinik v mozném
vzajemném koneéném uziti s vyrobou elektrické energie a tepla na druhé strané maji pranik
ve vstupné suroviné.

OZE Konecne vyuZiti

Teplo — Elektrina - Transport

Pavod Teglo TRANSPORT Vstupni energie
Flekifina Kapainé Plynné E-mob  V2G H2 L IEED

1. Slunce ano ﬂe IT'ine ano ano ano/ne kOﬁECﬂEhD uziti

2 Vitr ano ne ne ano ano ano/ne , na ,

3. Vodni energie ano ne ne ano ano  ano/ne NARODNI

4. RRD - Rychle rostouci dreviny ano ano ano ano ano ano ale i

9. LTZ — Lesni téZebni zbytky ano ano ano ano ano ano . .

6. Energetické plodiny ano ano ano ano ano ano LOKALN'

7. Zivotisné odpady ano ano ano ano ano ano Urovni

8. Zemédélské odpady ano ano ano ano ano ano

9. Odpady pri vwrobé potravin ano ano ano ano ano ano

10.BRKO - Biolog. rozloZitelny odpad ano ano ano ano ano ano

11. COV odpady (sedimenty) ano ano ano ano ano ano

12. Papirenské odpady (liquors) ano ano ano ano ano ano

13. Rasy a sinice ano ano ano ano ano ano

14. Geotermalni energie ano ne ne ne ne  ano/ne

E- mob - elekiromobilita

Va6 —".-'_eh'!de Eu arid ( Eah_arie w:z_idla ‘Tu_nguj[cj obqusmn?mé- !ak moznost nabijeni ze sité i OZE, tak moZnost toku energie do siti)

HZ = vodikové technologie — palivové Eldanky na zakladé vodiku

I 4-5-6.-7-8-9-12 Zemédélsky plivod energie (rostlinny plivod —fotosyntéza nebo Zivo€isni plvod)




Technologie
B2G
komercne dostupné
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je tzv. vlajkovou lodi komeréné nabizené technologie B2G. Technologii PROESA je uznavana
jako prvni komercéné nabizena technologie B2G (jiz v roce 2014) s referenci v Italském
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Firma podepsala kontrakt se slovenskou firmou Energochemica ve mésté Strazské
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Hlavni charakteristiky:

- princip - kontinualni proces SSCF - Simultaneous Saccharification and Co- Fermentation
Saccharomyces cerevisiae organizmy obvykle pouzivané pro produkci 1G EtOH nejsou schopny fermentovat pentozy.
Pri fermentaci lignoceluldzy je ale nutnd fermentace jak hexdzy tak pentdzy.

- extrakce cukrl enzymy Novozymes - hydrolyza a fermentace na etanol.
- separovany lignin je vyuzit na ziskavani tepla.

- porizovaci naklady: 150 Mio €

- vstupni surovina:
- biomasa (sldma, ale i jiné) cca 270 000 tun/rok (svozovy radius 70 km)

- vystup:
- vystupni palivo: Etanol cca 60 000 t/rok (trans. pomér 5:1)
- elektricky instalovany vykon 13 MW — pro sobéstacnost provozu

- zaméstnanost: 100 trvale zaméstnanych pracovnik

Konkurenceschopnost technologie pfi cenach cca 70 USD/bbl. (barel ropy).


http://dc.engconfintl.org/cgi/viewcontent.cgi?article=1002&context=bioenergy_ii
http://dc.engconfintl.org/cgi/viewcontent.cgi?article=1002&context=bioenergy_ii
http://dc.engconfintl.org/cgi/viewcontent.cgi?article=1002&context=bioenergy_ii
http://dc.engconfintl.org/cgi/viewcontent.cgi?article=1002&context=bioenergy_ii
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Crescentino Fast Facts

BETARENEWABLES

/3

BETARENEWABLES

The warld: preial scale cellulosic ethanol plant is up and running.
With ajcost of € 150 million§it will pave the way for one of the most sustainable
alternatives to gasoline. Fuel made from agricultural waste is now a reality.

AGRICULTURAL WASTE £ G, WHEAT
STRAW AND RICE STRAW

CELLULOSIC ETHANOL PLANT

g
Milan H[It ”.I"

novozymes

Rethink Tomorrow

100% waste and energy crops

The Crescentino plant s a multi-feedstock
ceflulosic ethanol plant. It can handle
agricultural waste from a broad variety

of crops e.g. wheat straw and rice straw.

The plant also use energy crops like arundo
donax (known as giant cane) as feedstock.
The arundo donax s a high yield energy
crop that can grow on marginal lands,
prowiding an extra income to the farmers
for many years.

Blomass to ethanol

The biomass consists of ceflulose,
hemicellulose and lignin, With a unique
combination of the leading production
technology and the most efficient
enzymes, we are able to release the
valuable sugars from the cellulose and
the hemicellulose. In the fermentation
the sugars are converted into ethanol

Water recyding
The industral production caried out
in the plant crestes no reflux.

Electricity production

13 MW, produced entirely from Sgnn,
The plant s entirely self-sufficent n its
Snangy comumption

Groen house gas reduction
Cellgosk ethanol can recuce the CO,
emissions by up 10 90% compared
with petroleum-based fuel
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Technologie PREOSA se rozsifuje na vSech kontinentech.

We deploy PROESA™ on a global scale

k. SN <. " Energochemica '
T crescentino @
& Project

% Punjab o
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Energochemica

Location: Strazske, Slovak Republic
Feedstock: wheat straw and other biomass

Nominal capacity (cellulosic ethanol): 55°000 thy

Biochemtex is currently executing a contract with ENERGOCHEMICA TRADING a.s., Bratislava, to build a cellulosic ethanol plant in Strazske, Slovak Republic,

using the Proesa™ technology.
The contract was signed in September 2014,
The plant will produce 55,000 metric tons per year of second generation fuel grade bioethanol from cost-advantaged non-foed feedstock including wheat

straw and other biomasses such as switch-grass, rapeseed straw and corn stover.

The project includes the construction of an adjacent facility to produce power and steam using lignin coming from the ethanol plant as a fuel. ?

This will be the first cellulosic ethanol plant based on a second generation technology in the Slovak Republic. It will contribute to the industrial
development of the rural areas of Eastern Slovakia.
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By using Proesa™ it is possible to plan the biorefinery of the future. Already today the plant in Crescentino - which only produces bioethanol - constitutes a
true example of how a new model biorefinery can be set up.

Through the two basic processes that make up Proesa™ (pretreatment and enzymatic hydrolysis), it is possible to produce biofuels, biochemical
intermediates for several industrial applications, and lignin derivatives.

Biomass
PROESA®
Cellulosic Sugars Lignin
CS-DERIVED CHEMICALS
C6-DERIVED CHEMICALS
(C5 + C6)-DERIVED CHEMICALS ENERGY LIGNIN-DERIVED CHEMICALS
NOW NEXT POTENITIAL » Power « Heat / Steam « Aromatics
« Terephatalic Acid
* Phenols
* Ethanol = N-Butanol « Lactid Acid
» |so-Butanol » Green Diesel
= Butanediol » Succinic Acid
= Fatty Alcohols * Acrylic Acid
* Ethylene Glycol * Adipic Acid

* Green Gasoline
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Proesa™ / The economic model

The key of Proesa™ success: competitiveness

Proesa™ bases its competitive economics on geography and on biomass.

5.0-5,5 tons of biomass (on a dry basis) yield 1 ton of ethanol.

Low-cost investments (simple process, non-complex industrial plants)

Efficient performance even in small scale industrial plants

The energy for the industrial plant is obtained from lignin
Competitive on a global scale, without the need for subsidies.

Maximum flexibility in the use of raw materials: dedicated plant varieties (energy crops) such as Arundo donax, agricultural waste, woody biomass,
bagasse, straw, grass, oil palm residues.



2. POET - DSM @ osm
Holandsko - DSM a USA - POET  #dvencedsiofuct

Vyroba etanolu predevsim z kukuri¢nych odpadu. Projekt LIBERTY (lowa)

Hlavni charakteristiky:
princip - enzymaticky rozklad cukrt a fermentace
porizovaci naklady: 275 Mio USD
vstupni surovina:

- kukutiéni odpady cca 285 000 tun/rok (770 tun/den)

- svozovy radius 45 mil (cca 75 km)
vystup:

- vystupni palivo: Etanol cca 25 Mio gal/rok (95 Mio litr()

- zameéstnanost: 50 trvale zameéstnanych pracovnikd + 200 v zemédélstvi
Pri dnesSnich cenach ropy neni technologie konkurenceschopna.

Technologie je jednak drazsi nez Beta Renewables ale taky zamérena pouze na
kukufriénych odpadech — tedy specialné na podminky statu lowa. Zatim nema aplikace
mimo USA ale v roce 2015 se zahajuje spoluprace s finskou firmou Suomen Bioetanoli Oy
podporenou 30 Mio € z finské strany na stavbu jednotky ve finském Myllykoski.
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Holandsko - DSM a USA - POET ~ Acvencedsiofer

Licensing
POET-DSM is making the technology of the future available to
everyone.

A Business Opportunity
Cellulosic ethanol offers an enormous business opportunity for any grain-ethanol producer today.

» Renewable Fuel Standard calls for up to 21 billion gallons of cellulosic ethanol by 2022
» Cellulosic ethanol RINs take priority over grain-based ethanol RIMs.
» Cellulosic ethanol qualifies for a $1.01 Volumetric Ethanol Excise Tax Credit.

» The long-term future is bright: Future high-efficiency engines need octane, and EPA today is
considering an E30 cert fuel with support from automakers, engine designers.

Why POET-DSM?

» Pilot-scale process operation since 2008
» G+ years establishing biomass feedstock logistics
» 25 years of ethanol production, construction, operations and regulatory experience from POET

» Decades of work in yeast and enzymes, global expertise from DSM

One-5top Shop

Any ethanol producer can add commercial cellulosic ethanol production to their operation.
POET-DSM Advanced Biofuels offers a fully integrated technology package including:

= Site selection and regulatory assistance

» Biomass collection and supply chain development

* Process design as well as engineering, procurement and construction

* Enzymes

= Yeast

* Plant operation and service/support

+ Ethanol marketing

« Support in financial funding
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DANSKO con

Pre-treatment
Enzymatic hydrolysis

Integration with other The first and best proven 2g ethanol plant
processes

End products

Firma zapada do danské strategie 35% OZE do roku 2020. Demonstration plant je

v Kalundborgu v provozu jiz 5 let. Jednotka byla v roce 2012 upravovana z tzv. SSF
(simultaneous saccharification and fermentation) principu na tzv. SHF (separate
hydrolysis and fermentation) princip. Tato Uprava vyrazné snizila naklady na enzymy.
Posledni Uprava byla v roce 2013 kdy byli vyvinuty specialni kvasinky a produkce EtOH
z biomasy se zvysila nad 40%

DONG Energy and Inbicon has a long history of collaboration with enzyme suppliers. The three largest
international enzyme producers, Novozymes, DuPont Genencor and DSM, are all qualified to supply enzymes for
the Inbicon technology to avoid risk of supplier dependency for our partners and customers.

The enzymatic hydrolysis is operated at a high dry matter level and is based on patented continuous liquefaction.
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Inbicon and DONG Energy

Inbicon is a world leading lignocellulosic biomass conversion technology
owned by DONG Energy — one of the leading energy groups in Northern
Europe.

We specialise in technology and know-how for converting non-food
biomass to second generation biocethanol and valuable products for
renewable power and biochemical products.

What we do
We license our Inbicon technology and know-how o partners around the
world to build commercial scale Inbicon Biomass Refineries and we

commit to build relationships from start to finish.
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End products

The end products from the Inbicon process include ethanol, C5 molasses and lignin. The second generation
ethanol is sold by Statoil at 100 filling stations across Denmark. The lignin is used for DONG Energy's power
production and C5 molasses is proved as a biogas booster at Danish biogas plants.

m C5 Molasses Lignin solid biofuel

The ethanol produced is fully within the specifications of EN15376:2007 and complies with the standards
set for bioethanol in the European Union: “Automotive petrol-Ethanol as a blending component for petrol —
Requirements and test methods.”

Specification

Ethanol content + Higher saturated alcohols 98.7 %

Octane number 12
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The end products from the Inbicon process include ethanol, C5 molasses and lignin. The second generation
ethanol is sold by Statoil at 100 filling stations across Denmark. The lignin is used for DONG Energy's power
production and C5 molasses is proved as a biogas booster at Danish biogas plants.

Ethanol Lignin solid biofuel

During a hydrothermal pre-treatment of the straw, the hemicelluloses and alkali salts are washed out of
the straw, and end up in the C5 molasses.

Specification

Sugar* 44% DM
Fat 0.4% DM
Protein 5% DM

Ash** 10% DM

Acetic acid 6% DM
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DANSKO

Ethanol C5 Molasses Lignin solid biofuel

Separated lignin is dried and pelletized. Our lignin has excellent binding properties and storage is less

critical than for wood pellets due to partly hydrophobicity.
Further, grinding properties are much like coal.

Specification

Lower heating value

Water

Ash

Density

Sulphur

19-21 MJ/Kg

5-10%

7-12%

680 kg/m3

0.07% - 0.13%

Inbi %
con



THE FUTUROL PROJECT

CELLULOSIC ETHANOL @ FUTUROL

INDUSTRIAL PROJECT




Francouzsky ,, narodni“ projekt realizovan ve mésté Tereos de Bucy-Le-Long od roku 2008.
Komercionalizace 2016. Futurol Technologies ™ 4 krokova technologie
(predpriprava-biokatalyticky rozklad kvasinkami — hydrolyza a fermentace —recyklace).

Do procesu mUzZe vstupovat Siroké spektrum biomasy.

FUTUROL PROCESS @ FUTUROL

A simple and integrated 4-step process

el BIOCATALYSTS PRODUCTION ] ol PRODUCTS RECOVERY

- FOREST& AGRICULTURE
RESIDUES, STRAWS AND
BYPRODUCTS
- DEDICATED BIOMASS

ENZYMES YEASTS
PRETREATED BIOMASS - ETHANOL

© [rreroro]

BIOBASED
FUELS AND
MONOMERS

LIGNIN /
STILLAGE

|

ENERGY
AND PROCESS
9 HYDROLYSIS & INTEGRATION
FERMENTATION




TECHNOLOGICAL ACHIEVEMENTS & FUTUROL

PROCESS KEY FEATURES

= More than 85% GHG reduction well to wheel compared to gasoline

= Simple and robust technologies and process configuration

= Feedstock flexibility

* Energetic self-sufficiency, and more, and intelligent water management strategies
" On-site biocatalyst production

INTELLECTUAL PROPERTY
ard®

T " FUTUROL partnership is holding a portfolio of 25 patents and more
— than 110 scientific communications which continues to grow

(P




ETHANOL PRODUCTION COST

PROJECT EVOLUTION

@ FUTUROL

PROCETHOL 2G

__ FUTUROL 2G ETHANOL Technological

PRODUCTION COST
S6 BARARGE breakthrough
MARKET PRICE (FOB

Fine tuning/final
development

Process licensing

2008 2009 2010 2011 2012

2013 2014




THE PROCESS LICENSING @ FUTUROL

Axens

#P/ Group lechaologies

In collaboration with PROCETHOL 2G and as a licensor, AXENS:

Continuously takes part and follows the FUTUROL PROJECT
2"d generation ethanol process development

Is in charge of technical proposals, pre-sizing studies and
basic engineering design

Provides customers with personnel training and technical
assistance for start-ups and follow-up
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Sunliquid®
CELLULOSIC ETHANOL FROM AGRICULTURAL RESIDUES

The sunliquid® process for the sustainable and economic poduction of eellulosic ethanol is now fully developed, being
designed for industrial plants with a production capacit{ of 50,000 to 150,000 ton pf cellulosic ethanol per year.
Clariant provides the kmow-how and technology for all unit operations on a rnkey basis, coupled with the expertise

required for successful implementation.

Pre-treatiment
Chemical-free pre-treatment lowers production and investment costs. At the same time, environmental, health and

safety risks are minimized.

Enzyme production

A small percentage of the pre-treated feedstock is used for enzyme production, which is an integrated part of the
process and takes place on-site at the ethanol plant. This makes a major contribution to the economic efficiency of the
overall process, resulting in a significant reduction in production costs and ensuring independence from supply

shortages and price volatility.

Hydrolysis
A bespoke enzyme mixture hydrolyses cellulose and hemicellulose chains to form sugar monomers. This step is also
termed saccharification. The enzymes are highly optimized based on feedstock and process parameters, resulting in

maximum vields and short reaction times under optimal conditions.

Fermentation

Using optimized microorganisms, the sunliquid® process provides for efficient fermentation, giving rise to maximum
ethanol vields. This highly-optimized, one-pot system simultaneously converts both C5 and C6 sugars to ethanol,
delivering up to 50% more ethanol than conventional processes which convert only C6 sugars.

Separation
The innovative and highly energy saving purification method reduces energy demand by up to 50% compared with
conventional distillation. It is based on thorough process planning and energy integration, resulting in an entirely

energy self-sufficient process.
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sunliquid” DEMONSTRATION PLANT
STRAUBING
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SOLUTION

Sunliquid® process converts only agricultural
residues into biofuel

e The sunliquid® process utilizes only agricultural residues
available in the various regions.

» In anewly developed biotechnological energy-
self-sufficient process Clariant has succeededin converting
the difficult to access straw sugar into biofuel.

L. Mechanical and thermal pretreatment

2 Enzyme production and sacchanfication of the carbohydrates
i Fermentation

4. Purification

http://www.clariant.com/en/Innovation/Innovation-Spotlight-Videos/sunliquid



http://www.clariant.com/en/Innovation/Innovation-Spotlight-Videos/sunliquid
http://www.clariant.com/en/Innovation/Innovation-Spotlight-Videos/sunliquid
http://www.clariant.com/en/Innovation/Innovation-Spotlight-Videos/sunliquid
http://www.clariant.com/en/Innovation/Innovation-Spotlight-Videos/sunliquid
http://www.clariant.com/en/Innovation/Innovation-Spotlight-Videos/sunliquid
http://www.clariant.com/en/Innovation/Innovation-Spotlight-Videos/sunliquid
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CLARIANT

Clarlant offers everything you need to set up and operate your own cellulosic
ethanol plant, Including a fully-Integrated process deslgn, hlghly-efflclent enzymes
and microorganlsms, as well as sustalnable processing technology. Added to this

Is an extenslve service package coverlng the entlre value creatlon process - from
englneerlng and the supply chaln to commissloning and tralning. As a result, you
systematlcally beneflt from both our experlence, our development and plant know-
how In the form of highly-efflclent ethanol production. Here Is an overview of our

modules and services.

Licence agreement

- Integrated process technology package in-
cluding all steps along the ethanol production
chain.

Supply agreement

- Starter cultures for process-integrated
enzyme production. We deliver optimized
starter cultures for each new propagation to
maintain top performance.

+ Starter cultures for proprietary fermentation
organisms which convert C5 and C6 sugars
into ethanol. We deliver optimized starter
cultures for each new propagation to main-
tain top performance.

- Proprietary ethanol separation, material
delivered by Clariant to maintain high
product purity.

Service agreement
- Testing your specific feedstock in our

demonstration plant and in the laboratory,
as well as pilot scale operations for enzyme
optimization.

- Support during basic and detailed

engineering.

- Support during commissioning and

regulatory approval of the plant.

- Support during certification.
- Training of your employees in our sunliquid®

demonstration plant.

+ Feedstock support in terms of sourcing and

logistics.



6.ABENGOA BIOENERGY
Spanélsko - USA

ABENGOA BIOENERGY

AT

Ma dnes v Evropé 14 bézicich technologii EtOH.

| kdyz odhlédneme od kritické financni situace firmy ABENGOA, jejich technologie je jesté
investicné narocnéjsi a jejich vstupni naroky na biomasu jsou cca 1 000 tun denné.

Tato kvantita jiz pfesahuje kapacitné potencial vstupni hmoty pro jednotky v CR.

Na druhou stranu jejich technologie akceptuje mix biomasy na vstupu (zemédélska
rezidua a odpady, lesni rezidua — tézebni zbytky Ci cilené péstovanou energetickou
biomasu).

Hugoton je prvni komercné stavénou jednotkou B2G.
Technologie ale prozatim neni ve stadiu rediné nabidky k posouzeni vhodnosti pro CR.

http://www.reuters.com/article/abengoa-bonds-idUSL8N13K1VW20151125#RKB53g3tbCuHqFZg.97
http://www.abengoabioenergy.com/web/en/nuevas_tecnologias/tecnologias/planta_hugoton/
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pred komercni dostupnosti



ENOGEN CORN ENZYME Technology

& Enogen Corn Enzyme Technolegy

W €Enogen

Proces vyvinut ve spolupraci se SYNGENTOU — firmou znamou z oblasti GMO.

Firma vyvinula osivo kukufrice jiz s obsahem alfa amylase enzymem. Tento pfistup by mohl
radikalné snizit naklady na pridavek kapalnych enzymu a spolecné s vyraznym zvysenim
vynosU, vyznamné zvysit efektivitu vyroby EtOH. Celkovy €as vyrobniho cyklu je cca 72 hodin

Enogen Corn Optimizes Dry Grind Ethanol Process

Increased
Ethanol
Com No need for Final Product
amylase a- amylase
Gluco-amylase /
\/alﬂ
Steam | ’
Yeast \
‘ﬁ
in ==
e <
Whole corn Har =SS
1hiats
: : _/ _DDGS ™\
No need for No need / Final Product
ammonia foracid  Fementation f |
T l I l 1 =
0 03 08 1.0 30 60 72

Elapsed time (hours)
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Sugar Is The New Crude ®

American Process Inc. is a global leader in the development of technologies for the commercial SHARE OUR
production of sugar and ethanol from non-food based biomass such as woodchips. VISION »




AMERICAN PROCESS

Technologies

We have developed proprietary
technologies for producing low
cost cellulosic sugars from
non-food based biomass.

IE a patented

technology for the production of low
cost cellulosic sugars from the
hemicelluloses of biomass in
co-production mode,

is a patented technology for

the production of low cost cellulosic
sugars from the cellulose and
hemicelluloses of any biomass in a stand
alone facility.

USA

“Sugar is the New Crude®~

Growth

We have built one of the nation’s
first cellulosic ethanol production
facilities.

Our started up in
June 2012, The biorefinery converts
hardwood hemicelluloses cellulosic
sugars and acetic acid and further
converts the sugars to cellulosic ethanol
and the acetic acid to biobased
potassium acetate deicer. On April 2014
the Alpena Biorefinery sold the first
cellulosic ethanol RINs.

Success

We have over twenty years of
project success in the forest
products industry under our belt.

Founded in 1995 as an engineering
consulting company to the forest
products industry, our team has 100
years of collective experience in project
management, operations, engineering-
procurement-construction, energy
integration, and research and
development.
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GREEN POWER+®

GREEN POWER#+ "

Biomass

T6 Electricity

Ethanol

In Green Power+®, power and ethanol are coproduced, thus maximizing the value added products from biomass.

Koprodukce elektrické energie a etanolu




AMERICAN PROCESS
USA

/| Fattyacids _[
| 4 Fattyesters
p—— // | Biodegradable
$% Plastics

i ‘ Fermentation [~
C5andCé ko \

WBiochemical & 3 ‘ \ /™ Succinic acid
“4 Chemical \ &.

| Gasoline

Resources ‘ Y

Energy Crops/
Grasses
t JetFuel r

Bioslozky z EtOH dnes jiz komercné vyuzivaji napt.:

SEKAB (Svédsko)- Acetaldehydre (etanal), Ethylacetat, Acetanhydrid
BRASKEM - vyrabi biopolymery — green polyethylen, polypropylen
SWEDISH BioFuels - jet fuel (JP-8 ekvivalent), navy diesel (F-76 ekvivalent)

http://www.sekab.com/
http://www.britannica.com/science/acetaldehyde
https://cs.wikipedia.org/wiki/Ethylacet%C3%A1t
https://cs.wikipedia.org/wiki/Anhydrid_kyseliny octov%C3%A9
http://www.braskem.com/

http://www.swedishbiofuels.se/




AMERICAN PROCESS
USA
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Cena cukru z celuldzy a hemicelulézy nema volatilitu potravindfskych cukrid

Levna technologie ziskavani cukr(i z biomasy mGze byt zajimava i pro CR.



Maabjerg Energy Concept
DANSKO

2 200 zaméstnancu ??
Uspora 430 000 tun CO2

COMBINEDHEAT =~

ol

& PO PLAl:ﬁ'.\ 100 mio m3 bioplynu

- WY

‘Teplczﬂrélzo OOO—dorrLé\cnosti/ /{lOGAS PLANT

Elektrina pro 25 000 domécnostl' _

BIOETHANOL

Vstup 700 000 tun biomasy - _ PLANT

70 milion litrd

https://www.youtube.com/watch?v=_PnS tc1YBc



https://www.youtube.com/watch?v=_PnS_tc1YBc
https://www.youtube.com/watch?v=_PnS_tc1YBc

Maabjerg Energy Concept
DANSKO

Novy pristup v OZE energetice.

Jednd se o integraci INBICON konceptu do stavajici vyroby bioplynu a kombinované vyroby
tepla a elektrické energie (KVETU)

Synergicky projekt :
BIOPLYN — ETANOL — TEPLO — EL.ENERGIE - vcetné vyuziti vedlejsSich produktd.

vstupni surovina
- odpad z domacnosti 50 000 tun
- primyslovy odpad 100 000 tun
- odpady COV 120 000 tun
- mlékarenské odpady 185 000 tun
- kejda 500 000 tun
- slama 300 000 tun



Maabjerg Energy Concept
DANSKO R

Input suppliers Output

CNG from biogas
Power
Proces Biogas
power Biogas based
Waste =
Househeoldz and & local heating
companies
Biogas

Surplus

.. biomass

Dairy industry
w
Manure
PP —_— Power
Eic fertiliser
T Vinasses
. Lignin _
Agriculfure Heat from cooling |
Strawe Steam
Ethanaol .
: o Fuel for tfransportation
Distrct
heating
> Heat




Using the gas system as a key integrdEii

ENERGINET/DK

Bramass and waste

Biogas in the future

integrated energy system HALDOR TORSOE T



Year
1992
2012
2017

After

Maabjerg Energy Concept
DANSKO

Start up of Biomass/gas fired CHP
Start up of Biogas plant

Expected start up of 2G bioethanol plant and biogas
upgrading plant

Expected to add chemical production and waste handling
facilifies



Technologie
R&D faze



2G BIOPIC Navazuje na projekt BIOCORE
podporovaného z FP7 (transfer 50 kg/hod).

Vstupem jsou zemédeélska a lesni rezidua a jedna se jiz
o transfer 1 tuny/hod. Ro¢ni produkce cca 700 tun

etanolu.

Na projektu pracuji Francie, Nizozemi, Svédsko, Belgie.

Jednad se o proces Organosolv — za atmosférického tlaku.

http://www.greencarcongress.com/2015/06/20150604-biopic.html
http://www.2gbiopic.eu/wp-content/uploads/2015/11/2G-Biopic-Leaflet-2015.pdf

* Consortium : 7 members

* Duration: May 2015 to May 2018
+* EU Grant: £20M

+ Grant Agreement Mo: 657367

* Coordinator: CIMV

TECHNOLOGY

BIOMASS / AGRO AND FOREST RESIDUES

PRE-TREATMENT / FRACTIONATION

| I |

CELINOSE HEMICELLULOSES BIOLIGNIN™

—

ENZYMATIC HYDROLYSIS

FERMENTATION

+

BIOETHANOL

Life Cycle Analysis / Energetic Oplimisation


http://www.greencarcongress.com/2015/06/20150604-biopic.html
http://www.greencarcongress.com/2015/06/20150604-biopic.html
http://www.greencarcongress.com/2015/06/20150604-biopic.html
http://www.greencarcongress.com/2015/06/20150604-biopic.html
http://www.greencarcongress.com/2015/06/20150604-biopic.html
http://www.2gbiopic.eu/wp-content/uploads/2015/11/2G-Biopic-Leaflet-2015.pdf
http://www.2gbiopic.eu/wp-content/uploads/2015/11/2G-Biopic-Leaflet-2015.pdf
http://www.2gbiopic.eu/wp-content/uploads/2015/11/2G-Biopic-Leaflet-2015.pdf
http://www.2gbiopic.eu/wp-content/uploads/2015/11/2G-Biopic-Leaflet-2015.pdf
http://www.2gbiopic.eu/wp-content/uploads/2015/11/2G-Biopic-Leaflet-2015.pdf
http://www.2gbiopic.eu/wp-content/uploads/2015/11/2G-Biopic-Leaflet-2015.pdf
http://www.2gbiopic.eu/wp-content/uploads/2015/11/2G-Biopic-Leaflet-2015.pdf
http://www.2gbiopic.eu/wp-content/uploads/2015/11/2G-Biopic-Leaflet-2015.pdf
http://www.2gbiopic.eu/wp-content/uploads/2015/11/2G-Biopic-Leaflet-2015.pdf
http://www.2gbiopic.eu/wp-content/uploads/2015/11/2G-Biopic-Leaflet-2015.pdf

BUTA

Mext Generation Biobutanol

ButaNexT proces s nizkonakladovou dvoustupnovou pred pfipravou rozkladu na celulézu a
hemiceluldzu s naslednymi enzymatickymi a fermentacnimi procesy na vysledny Butanol.

Projekt vede Velka Britanie a spolupracuji Spanélsko, Holandsko, Belgie.

http://cordis.europa.eu/project/rcn/193725 en.html

BUTANEXT PROJECT PARTNERS

0 GreenBiologics 'tl- (' CENER f vito L‘? C-Tech

Coordinator TECHICAS REUNIDAS ADItech

DYADIC
(O F4tech  @zabala

i consulting

(Gpeenovate!



http://cordis.europa.eu/project/rcn/193725_en.html
http://cordis.europa.eu/project/rcn/193725_en.html

PHOTOFUEL

O

&

PHOTOFUI
'Y FPhotofuel - Biocatalytic solar fuels
f: e Wlf for sustainable mobility in Europe,
co % % r a new European Research and
:%W f Innovation Project on Fuels from
— -Q light and CO2 started 1 May 2015,

PHOTOFUEL Zajimavy projekt, ktery vede Volkswagen. Jedna se o bio katalytickou produkci
kapalného paliva, které na vstupu vyzaduje pouze slunecni svit, CO2 a vodu.

Participuji pfredevsim univerzity z Némecka, Svédska, Velké Britanie, Italie, ale taky
producent 1% generace finsky Neste Oil a automobilka Volvo.

Principem je metabolizmus mikroorganizm( s primou produkci uhlovodiki. Vyhodou je
moznost vyuziti stavajici infrastruktury ale hlavné vyhnuti se problémdm iLUC,
Biodiverzita,.... Proces bude realizovan ve fotobioreaktoru s cilem produkce > 50 mg/litr.

Coordination Volkswagen AG (VW)
Startdate 05/2015

Duration 48 months

Budget 6 Mio €

http://cordis.europa.eu/project/rcn/193744_en.html
http://www.en.syn-com.com/projects/photofuel.php



¢ Steelanol

STEELANOL Proces produkce EtOH inovativnim procesem fermentace odpadnich plynu
z ocelarské vyroby. Projekt vede ARCELORMITTAL BELGIUM s podporou LanzaTech. Bude to
prvni jednotka s kapacitou cca 25 000 tun/rok.

Projekt bude CTPB sledovat jako potencialné zajimavy pro primyslové orientovanou CR
s vyznamnym podilem vyroby ocele v EU a tedy vysokym potencialem a dostupnosti vstupni
suroviny.

http://cordis.europa.eu/project/rcn/195267 en.html

o &4 3
PR, “‘; o
e

~Steelanol recycles carbon
sustainabl, ,,uadmnced bw-et an

AT e
We capture carbon from an mdustrtal source and recycle it, just like we do with glass, paper and plastic.

- ;4’
5 P.
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http://cordis.europa.eu/project/rcn/195267_en.html
http://cordis.europa.eu/project/rcn/195267_en.html
http://cordis.europa.eu/project/rcn/195267_en.html

RINGS QSQI:

BIOSURF (BIOmethane as SUstainable and Renewable Fuel)

Projekt zaméren na vyuziti metanu z produkce bioplynu jako transportniho paliva pfimo
v motorech Ci vtlaCovanim do siti NG. _
B BIOSURF Countries

BIOSURF Partners

http://www.biosurf.eu/en GB/about-biosurf/

Increase the production and use of biomethane (from
animal waste, other waste materials and sustainable
biomass), for grid injection and as transport fuel, by
removing non-technical barriers and by paving the way
towards a European biomethane market.


http://www.biosurf.eu/en_GB/about-biosurf/
http://www.biosurf.eu/en_GB/about-biosurf/
http://www.biosurf.eu/en_GB/about-biosurf/
http://www.biosurf.eu/en_GB/about-biosurf/

E/100) /75006

BIO GASOL (USA) Biomass sugar extraction systems

Termochemicka pfedpfiprava a nasledné unikatni proces fermentace C, a C cukru

specialnimi mikroby (bacterie Pentocrobe™) na EtOH.
http://www.biogasol.com/

Carbofrac® series

The Company's Carbofrac® biomass fractionation has since 2010 demonstrated extraction of
high guality sugars from biomass such as straw, corn stover, wood, garden waste and sugar
cane bagasse with yields close to what is theoretical possible.

FirstSugar™ - extraction of sugars without enzymes

BioGasol's Carbofrac® system enables unparalieled extraction of hemicellulosic sugars from a number of different types of biomass without the
use of enzymes. This offers a unique opportunity to integrate the Carbofrac® system with well-established biomass value chains to enable the
production of hemicellulosic sugars as a valuable co-product to the main biomass output (e.g. wood pellets production).

Small Commercial — Carbofrac® 400 (4 tons/h)

Fully automated system for production of
lignocellulosic sugars from up to four tons of biomass
(dry) per hour. Can easily be adapted to feedstock
change and a range of process conditions, making it
suitable for most biochemical conversion processes.
Small foot-print and modular design makes it possible
to ship the system in 20' or 40' containers.



http://www.biogasol.com/
http://www.biogasol.com/
http://www.biogasol.com/

BioTfuel (Francie) Ve Francii se stavi 2 jednotky. Jednotka Total je instalovana v Dunkirk.

Zahajeni vyroby paliva-2017. Proces je schopny zpracovat Sirokou skalu vstupni suroviny.
Usporu sklenikovych plyn{i Francouzi deklaruji az o 90% v@¢i klasickym paliviim. Vyslednym
palivem je biodiesel a biojet palivo.

Technologicky proces ma nékolik fazi.

Predpfiprava — torrifikace-technologie (POLLTORR) vyvinuta firmou UHDE (ThyssenKrupp Industrial Solution).

Biomasa (ve formé prdasku) je vstfikovana do gasifikatora (t=1200-1600°C) za pritomnosti kysliku je transformovana na
SYNGAS entrained-flow gasifikator ThyssenKrupp Industrial Solution gasifikator pod oznacenim PRENFLO ™

Konverze je rychla (2 sekundy) a konverzni efektivita dosahuje 99%. Ci§téni a Gprava SYNGASu. Katalytické &idténi je
vSeobecné problematické a Francouzi pfiznavaji, Ze v této fazi je nutny dalsi vyzkum, ktery zajisti kontinualni proces
Cisténi.

Fischer-Tropsch na zakladé kobaltového katalyzatoru.

http://www.ifpenergiesnouvelles.com/Research-themes/Renewable-energies/Fuels-from-biomass/The-BioTfuel-project-Questions-to-Laurent-Bournay-IFPEN-

Project-Manager

The BioTfuelL project launched by Total and five partners is designed to transform
lignocellulosic biomass (straw, forest waste, dedicated energy crops) into biofuel via
thermochemical conversion. The partners’ goal is to produce 200,000 metric tons of
biodiesel and bio-jet fuel per year from one million metric tons of biomass by 2020.


http://www.ifpenergiesnouvelles.com/Research-themes/Renewable-energies/Fuels-from-biomass/The-BioTfueL-project-Questions-to-Laurent-Bournay-IFPEN-Project-Manager
http://www.ifpenergiesnouvelles.com/Research-themes/Renewable-energies/Fuels-from-biomass/The-BioTfueL-project-Questions-to-Laurent-Bournay-IFPEN-Project-Manager
http://www.ifpenergiesnouvelles.com/Research-themes/Renewable-energies/Fuels-from-biomass/The-BioTfueL-project-Questions-to-Laurent-Bournay-IFPEN-Project-Manager
http://www.ifpenergiesnouvelles.com/Research-themes/Renewable-energies/Fuels-from-biomass/The-BioTfueL-project-Questions-to-Laurent-Bournay-IFPEN-Project-Manager
http://www.ifpenergiesnouvelles.com/Research-themes/Renewable-energies/Fuels-from-biomass/The-BioTfueL-project-Questions-to-Laurent-Bournay-IFPEN-Project-Manager
http://www.ifpenergiesnouvelles.com/Research-themes/Renewable-energies/Fuels-from-biomass/The-BioTfueL-project-Questions-to-Laurent-Bournay-IFPEN-Project-Manager
http://www.ifpenergiesnouvelles.com/Research-themes/Renewable-energies/Fuels-from-biomass/The-BioTfueL-project-Questions-to-Laurent-Bournay-IFPEN-Project-Manager
http://www.ifpenergiesnouvelles.com/Research-themes/Renewable-energies/Fuels-from-biomass/The-BioTfueL-project-Questions-to-Laurent-Bournay-IFPEN-Project-Manager
http://www.ifpenergiesnouvelles.com/Research-themes/Renewable-energies/Fuels-from-biomass/The-BioTfueL-project-Questions-to-Laurent-Bournay-IFPEN-Project-Manager
http://www.ifpenergiesnouvelles.com/Research-themes/Renewable-energies/Fuels-from-biomass/The-BioTfueL-project-Questions-to-Laurent-Bournay-IFPEN-Project-Manager
http://www.ifpenergiesnouvelles.com/Research-themes/Renewable-energies/Fuels-from-biomass/The-BioTfueL-project-Questions-to-Laurent-Bournay-IFPEN-Project-Manager
http://www.ifpenergiesnouvelles.com/Research-themes/Renewable-energies/Fuels-from-biomass/The-BioTfueL-project-Questions-to-Laurent-Bournay-IFPEN-Project-Manager
http://www.ifpenergiesnouvelles.com/Research-themes/Renewable-energies/Fuels-from-biomass/The-BioTfueL-project-Questions-to-Laurent-Bournay-IFPEN-Project-Manager
http://www.ifpenergiesnouvelles.com/Research-themes/Renewable-energies/Fuels-from-biomass/The-BioTfueL-project-Questions-to-Laurent-Bournay-IFPEN-Project-Manager
http://www.ifpenergiesnouvelles.com/Research-themes/Renewable-energies/Fuels-from-biomass/The-BioTfueL-project-Questions-to-Laurent-Bournay-IFPEN-Project-Manager
http://www.ifpenergiesnouvelles.com/Research-themes/Renewable-energies/Fuels-from-biomass/The-BioTfueL-project-Questions-to-Laurent-Bournay-IFPEN-Project-Manager
http://www.ifpenergiesnouvelles.com/Research-themes/Renewable-energies/Fuels-from-biomass/The-BioTfueL-project-Questions-to-Laurent-Bournay-IFPEN-Project-Manager
http://www.ifpenergiesnouvelles.com/Research-themes/Renewable-energies/Fuels-from-biomass/The-BioTfueL-project-Questions-to-Laurent-Bournay-IFPEN-Project-Manager
http://www.ifpenergiesnouvelles.com/Research-themes/Renewable-energies/Fuels-from-biomass/The-BioTfueL-project-Questions-to-Laurent-Bournay-IFPEN-Project-Manager
http://www.ifpenergiesnouvelles.com/Research-themes/Renewable-energies/Fuels-from-biomass/The-BioTfueL-project-Questions-to-Laurent-Bournay-IFPEN-Project-Manager
http://www.ifpenergiesnouvelles.com/Research-themes/Renewable-energies/Fuels-from-biomass/The-BioTfueL-project-Questions-to-Laurent-Bournay-IFPEN-Project-Manager
http://www.ifpenergiesnouvelles.com/Research-themes/Renewable-energies/Fuels-from-biomass/The-BioTfueL-project-Questions-to-Laurent-Bournay-IFPEN-Project-Manager
http://www.ifpenergiesnouvelles.com/Research-themes/Renewable-energies/Fuels-from-biomass/The-BioTfueL-project-Questions-to-Laurent-Bournay-IFPEN-Project-Manager
http://www.ifpenergiesnouvelles.com/Research-themes/Renewable-energies/Fuels-from-biomass/The-BioTfueL-project-Questions-to-Laurent-Bournay-IFPEN-Project-Manager
http://www.ifpenergiesnouvelles.com/Research-themes/Renewable-energies/Fuels-from-biomass/The-BioTfueL-project-Questions-to-Laurent-Bournay-IFPEN-Project-Manager
http://www.ifpenergiesnouvelles.com/Research-themes/Renewable-energies/Fuels-from-biomass/The-BioTfueL-project-Questions-to-Laurent-Bournay-IFPEN-Project-Manager
http://www.ifpenergiesnouvelles.com/Research-themes/Renewable-energies/Fuels-from-biomass/The-BioTfueL-project-Questions-to-Laurent-Bournay-IFPEN-Project-Manager
http://www.ifpenergiesnouvelles.com/Research-themes/Renewable-energies/Fuels-from-biomass/The-BioTfueL-project-Questions-to-Laurent-Bournay-IFPEN-Project-Manager
http://www.ifpenergiesnouvelles.com/Research-themes/Renewable-energies/Fuels-from-biomass/The-BioTfueL-project-Questions-to-Laurent-Bournay-IFPEN-Project-Manager

@  Stlin Brief @ Company Information  Contact Us Other St1 sites

Our vision is to be
the leading
producer and
seller of
CO,-aware energy.

———

Firma je zajimava komplexnim pristupem k reseni ,likvidace” dané vstupné
suroviny na etanol v mensich vyrobnich jednotkach, pravdépodobné vhodnych
pro podminky CR.
Jejich patentované postupy jsou:
Etanolix® - vstup pekarenské odpady, pivovarnické odpady, brambory
Bionolix® - vstup vytridény bioodpad — BRKO
Cellunolix® - vstup dendromasa - drevni piliny a Stépka (soucast pily)
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OVERVIEW OF PRIMUS 3TG+™ TECHNOLOGY

Contact s Overview of Prlmus STG+™ Tech nology

Products

Overview of Primus
STG+™ Technology

Primus Gas-To-
Gasoline System

Primus Gas-To-
Methanol System

As a global leader in the gas-to liquids (GTL) space, Primus has developed a range of flexible, advanced
GTL systems to meet the increased demand for gas monetization technologies. All of Primus’ GTL
systems feature our breakthrough STG+™ technology. With STG+™ technology at their core, our GTL
systems are simple and economical at scales as small as 5000 MMBtu/day of feed gas. The STG+™
process is highly integrated and utilizes a unique single-loop approach that eliminates wastewater and
produces a single finished product. Primus' STG+™ process has been optimized for a number of
applications, including flared gas utilization, monetization of stranded ethane, conversion of pipeline natural
gas into valuable liquids and monetization of excess syngas from underutilized reformers. To learn more
about Primus’ STG+™ technology. download the white paper entitled “Introduction to Primus” STG+™
Technology”™ here.



Haldor Topsoe

Factor/Process Primus STG+™ TIGAS ExxonMobil MTG
Gasoline or methanol
Product Flexibility or diluent Gasoline Gasoline
Durene Reduction Integrated Separate Separate
Number of Major 2 (Syngas,Gasoline 3 (Syngas, TIGAS, ¢ {Sﬂnﬁésﬂrﬁtﬁ: B
Steps Synthesis ) durene reduction) reduction)
Scale Flexibility Small to large Small to large Limited to methanol
plant size
Catalyst Sourcing Multiple sources In-house Combined
Integration : . Little integration,
Economies Highly integrated Unknown separate plants
Footprint Small Medium Larger

http://www.primusge.com/wp-content/uploads/2015/09/White-paper-GTL-Comparison-V32.pdf
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CTPB chce verejné informovat o technologickém
stavu a moznostech biopaliv tzv. 2.generace.



