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ALGECIRAS        54
BILBAO               74
HUELVA              50
LA CORUNA       52
PUERTOLLANO 67
TARRAGONA a  54
TARRAGONA b  71

DUNKERQUE     65
FEYZIN               84
FEYZIN 56
FOS SUR MER 612
GONFREVILLE  75

PLOCK    120
PLOCK b 204

ASPROPYRGOS   65
ASPROPYRGOS 128
CORINTH               45

PORVOO    115
PORVOO    110

FAWLEY           122
GRIMSBY         100
KILLINGHOLME 82

GELA                45
GELA 55
MILAZZO          65
PRIOLO            41
RAVENNA      150
SANNAZZARO 41
SARROCH      237

COLOGNE       31
HEIDE              12
KARLSRUHE 163
MARL             250
SCHWEDT     385
SCHWEDT     160
VOHBURG 37
WESSELING   65

BOTLEK         591
EUROPORT     98
GELEEN         138
PERNIS          153

STENUNGSUND 50

MAZYR              106
NOVOPOLOTSK 41

BOURGAS 82

KRALUPY 92

SZAZHALOMBATTA a 55
SZAZHALOMBATTA b 53
TISZAUJVAROS           31

MAZEIKIAI 80

MIDIA          35
ONESTI     100
PITESTI       40
PLOIESTI a 20
PLOIESTI b 25
PLOIESTI ??

NOVI SAD 35

BRATISLAVA 52

KREMENCHUG 24

SINES                 50

ANTWERP a  183
ANTWERP b  270

SCHWECHAT 65

SISAK 24

MTBE ETBE TAME

EuropeanEuropean FuelFuel--Ethers Production Ethers Production Capacities 2010Capacities 2010 (KT/Y)
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% Ethers% Ethers Content in EUContent in EU25 25 PetrolPetrol::
2006 EU2006 EU2525

[1][1] Average Ethers Blending Percentage = 4.7%Average Ethers Blending Percentage = 4.7%
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Source: DG ENV: “EU Fuel Quality Monitoring – Report 2006” – 2007 FQM excludes this information

[1] For LU and MT used 2005 data since no figure provided to FQS-UE for 2006
* Bulgaria and Romania omitted since not participating to the survey



Source: FERC: “Fuel Ether REACH Consortium”

ETBE MTBE

EU FuelEU Fuel--Ethers Ethers ConsumptionConsumption 20082008
~ 6 ~ 6 Million TonsMillion Tons

TAEE
TAME

Renewable Ethers replacing fossil ones



FuelFuel--Ethers Ethers TradeTrade EU 2004EU 2004--20092009
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Source: EUROSTAT

Total Ethers import into EU on constant decrease since 2006



MTBE & ETBE MTBE & ETBE TradeTrade EU 2009EU 2009

-400

-200

0

200

400

600

800

1000

MTBE ETBE TOT

K
T/

Y Exports
Imports

Source: EUROSTAT

EU still importing, but net ethers import only 10% of EU production

Net Import 686 KT



MTBE & ETBE MTBE & ETBE TradeTrade EU 2009/2010EU 2009/2010
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Source: EUROSTAT

EU ETBE import grown, but MTBE one significantly dropped



FuelFuel--Ethanol Ethanol ““FormsForms”” Evolution EU 2007Evolution EU 2007--20092009
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[1] Assuming ETBE production units @ only 85% utilization rate
[2] Assuming 3 Million Tons of Ethanol actually blended into EU petrol in 2009: data not available (1.6 in 2007, 2.4 in 2008)

[1]

[2]



GlobalGlobal ETBE Nameplate Capacity 2010ETBE Nameplate Capacity 2010
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Source: Kingsman

Few new “non-EU” ETBE producers entered the market scene 



LyondellBasellLyondellBasell ETBE Production ETBE Production CapacityCapacity (KT/Y)(KT/Y)

CHANNELVIEW FOS SUR MER BOTLEK

USA EU

TEXAS FRANCE NETHERLANDS

1300
700* 660 650

Total ETBE Production Capacity  = 3310 KT/Y
Total Ethanol-Equivalent = 1492 KT/Y

* This plant currently still producing MTBE



Bio-Mass

Bio-OilBio-Ethanol

Bio-Esters Bio-HCs

DieselPetrol

Bio-Ethers

ORIGIN

DIRECT

DERIVED

FUEL

BioBio--Fuels Fuels ““Supply ChainsSupply Chains””

Bio-Ethers are for petrol what Bio-Diesel is for diesel



WHAT ?

WHY ?

BioBio--Petrol Petrol Supply ChainSupply Chain & Ethers& Ethers

Feedstock
Growing

BIOMASS

Ethanol
Fermentation

PRIMARY
BIOCOMPONENT

Ether
Synthesis

DERIVATIVE
BIOCOMPONENT

Petrol
Formulation

FUEL

Engine
Powering

VEHICLE

The “middle-man” misconception

The “down-stream” value



The The ““middlemiddle--manman”” misconceptionmisconception

Why don’t we save money
by running vehicles on crude?

Why don’t we save time
by not cooking food?

… upgrading is there to add value, not to waste money, time and energy

Why do we transform
Ethanol into Ethers?



TheThe ““downdown--streamstream”” ValueValue

High performing components deliver “down-stream” performance

Are ashlars
equal to any arch component

or to finished arch?
+ = ?

Are soup cubes
equal to water

or to finished soup?
+ = ?

Are pigments
equal to solvents

or to finished paints?
+ = ?

Are essential oils
equal to carriers

or to finished perfumes?
+ = ?

Are Ethers
equal to BOB*

or to finished petrol?
+ = ?

* BOB = Blendstock before Oxygenate Blending



< Blending Volatility
< VOCs Emissions
> Octane Barrel Delivery
> CO2 Emissions Reduction
> Crude-oil Replacement

No Commingling
> Water Tolerance

No Azeotrope
< Logistic Complexity
> Blend-stocks Value

Butane Uptake/Upgrade
> Refining Flexibility
> Material Compatibility

ETBE: Further ETBE: Further EnhancingEnhancing ETOH PerformancesETOH Performances



Ethanol/ETBE/Petrol Ethanol/ETBE/Petrol Blending PerformancesBlending Performances
““NormalizedNormalized”” ComparisonComparison



Key Blending PropertiesKey Blending Properties Affecting Fuel Formulation  Affecting Fuel Formulation  

Vapour pressure

Distillation characteristics

Octane number



ButaneButane Uptake/Upgrade ValueUptake/Upgrade Value
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OctaneOctane ““BarrelBarrel””
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ETBE delivers more than twice “Octane Barrel” @ same Ethanol-equivalent



OctaneOctane Sensitivity:Sensitivity:
(Both MON and RON are Spec in EU)(Both MON and RON are Spec in EU)
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… replacing aromatics with ETBE in the petrol mix will have little impact
on the refiner’s octane sensitivity balance



COCO22--Related FactorsRelated Factors for Refinery Petrol Productionfor Refinery Petrol Production

Process Fuels Consumption
Octane-Production/Energy-Consumption Correlation 

Indirect Effects
Product Mix Modification due to other Optimization 

Petrol Composition
H/C Ratio (Aromatics, Olefins, Lights)



ETBE COETBE CO22 Performance: Performance: 3 3 ≠≠ StudiesStudies

3 3 ≠≠ OrganisationsOrganisations
3 3 ≠≠ NationalitiesNationalities
3 3 ≠≠ ApproachesApproaches

→→ Consistent ResultConsistent Result



HART July 2007 CE-Delft October 2007 IFEU August 2008

“Best results by far are obtained 
when ethanol is converted to bio-

ETBE.
The use of ETBE can allow the 
saving of 4 times the primary 
energy required to produce its 

fossil alternative.
IFEU recommends to exploit the 

whole potential of bio-ETBE”

“The use of bio-ETBE reduces 
refining crude-oil need and 

processing intensity, requires less 
fuel and, implying relevant petrol 
composition changes, allows the 
reduction of carbon factor and 

lesser CO2 emissions”

“This study indicated that, when 
bio-ETBE is used, the resulting 

modification of refinery operations 
determine a significant reduction 
of greenhouse gases emissions”

ETBE ETBE Reduces COReduces CO22 EmissionsEmissions
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Source: “Study on Relative CO2 Savings Comparing Ethanol and ETBE as a Gasoline Component”; Hart Energy Consulting – July 2007

ETBE/ETOH COETBE/ETOH CO22 Emissions ReductionEmissions Reduction::
Refining Phase ContributionRefining Phase Contribution

Existing MTBE
to ETBE

+ ETOH-DB
to %5v/v

Existing MTBE
+ Avail. iC4

to ETBE
+ EtOH
to 5%v/v

ETBE-only:
Exist. MTBE
+ Avail. iC4=

+ nC4= isomer.
to ETBE

EtOH DB-only
to 5%v/v

and
MTBE to iC8=

EtOH-DB-only
to 5%v/v

and
MTBE export,
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COCO22 Refinery Impact Refinery Impact vs. current ETOH Minimum COvs. current ETOH Minimum CO22
saving requirement for qualificationsaving requirement for qualification(*)(*)

1A             1B             2                 3               4

Existing MTBE
to ETBE

+ ETOH-DB
to %5v/v

Existing MTBE
+ Avail. iC4

to ETBE
+ EtOH
to 5%v/v

ETBE-only:
Exist. MTBE
+ Avail. iC4=

+ nC4= isomer.
to ETBE

EtOH
DB-only
to 5%v/v

and
MTBE to iC8=

EtOH-DB-only
to 5%v/v

and
MTBE export,

REFINERY
UP-STREAM (*)(*)35% CO2 saving from bio-mass to ethanol

Source: “Study on Relative CO2 Savings Comparing Ethanol and ETBE as a Gasoline Component”.  Hart Energy Consulting – July 2007
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ETOH vs. BL
ETBE vs. BL

Source: Emissions and Health Unit - Institute of Environment and Sustainability - EC-JRC Ispra
“An assessment of the impact of ethanol-blended petrol on the total NMVOC emissions from road transport in selected countries”

EU-5, ΔVOC(ETBE-ETOH) = 27 KT/Y

COPERT 2010: COPERT 2010: VOC ReductionsVOC Reductions with ETBEwith ETBE

GHGs important, but VOCs very relevant too 



ConclusionsConclusions
Bio-ethanol contributes to reduce CO2 impact; by 
conversion into ethers it can synergistically, and 
significantly, increase, even further, petrol global GHGs 
emission performance.

Bio-ethanol-ethers would, in addition, improve bio-ethanol 
technical performances and fungibility into engines and 
vehicles, representing the natural carrier for renewable 
ethanol.


