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Total - Amyris: A Partnership Leveraging’ILE

X =

——

pertise

« Leading international oil & gas company and jet-
fuel supplier to the aviation sector
* Technical knowledge of the target drop-in molecules °
» Technical expertise in industrialization and DSP:
- Finding synergies with existing plants and optimized .
refining technologies for the final Downstream Processing
(DSP) steps

TOTAL

Industry-leading renewable fuel development expertise
and capabilities

Technology converting plant sugars into hydrocarbon
fuels and chemicals

Access to low cost feedstock (e.g. Brazilian sugarcane)

A\ AMYRIS
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Direct Sugar to Hydrocarbon (DSHC) Technology

SUGAR SOURCES

k. i
ISOPRENE

Jet A/A1 Fuel

INDUSTRIAL SYNTHETIC BIOLOGY PLATFORM





Amyris-Total DSHC Production Process

FERMENTATION DOWNSTREAM PROCESSING

% r" Sao Patlo , Brazil

BIOMASS SUGARS HYDROCARBONS JET A/A1 FUEL

\ y,
Y

Fermentation of sugars directly into a hydrocarbon, followed by DSP

finishing into an ASTM compliant Jet A/A1l Fuel





Bio-sourced Farnesane

Farnesane (C15): 2,6,10-trimethyldodecane
CAS: 3891-98-3
C15 iso-paraffin molecule

Production of >30,000 liters of bio-jet to date

Fermentation Precursor: trans-B-Farnesene
CAS: 18794-84-8 NN i
Terpene hydrocarbon Usina ParaisTBiaaiiias B B~ e

Amyris has produced well over a million liters of farnesene to date and is completing
construction of the purpose-designed farnesene plant in Paraiso, Brazil with up to
50 million liters per year at target efficiency.

Chemical Transformation:

Hydroprocessing
Sugar - AN AN F -

Fermentation
Farnesene Farnesane






Key Molecule Neat Properties

Farnesane (C15)

Property
Acidity Total mg KOH/g

Physical Distillation (°C)

Flash Point
Density at 15°C
Freezing Point

Lubricity

Existent Gum, mg/100 mL
FAME, ppm
MSEP
Thermal Stability - 2.5 h at 380°C

Net Heat of Combustion, MJ/kg

C15 Results
< 0.002 (w/o BHT)

10%: 244.6
50%: 245.0
90%: 245.7
FBP: 251.0
Residue: 1.2
Loss: 0.2

108 °C
773 kg/m?®
<-100°C
0.643 mm

4 and 3 (w/o BHT)
<4.5 mg/kg
87 (95 w/o BHT)
1

44.0 MJ/Kg

ASTM D7566 Annexes Al.1 & A2.1
0.015

10% <205 (SPK)

FBP <300 (SPK)
Residue <1.5 (jet spec)
Loss <1.5 (jet spec)

38 °C min
775 to 840 kg/m? (jet spec)
-40 °C max

<0.85 (jet containing more than 95% of
hydroprocessed compounds)

<7 (HEFA)
<5 (HEFA)
>85 (jet w/o antistatic)
<3
>42.80 (jet spec)

Farnesane properties

make it a good candidate for blend in jet





Jet Fuel Properties: Freezing Point & Sulfur Content

Farnesane blended with petro Jet Al

-47.00

-49.00

-51.00

-53.00

Temperature, °C

-55.00

-57.00

Freezing Point

ASTM Limit: < -47 °C

52.0

-54.0

0%

5% 10% 15%
Blend Rate - Percent C15

20%

Mass - Percent

0.3
0.28
0.26
0.24
0.22

0.2
0.18
0.16
0.14
0.12

0.1
0.08
0.06
0.04
0.02

Sulfur
ASTM Limit: < 0.30

0%

5% 10% 15% 20%
Blend Rate - Percent C15

Good Freezing Point & Decreased Sulfur





Jet A/A1 Fuel Properties HoC & Smoke Point

Farnesane blended with petro Jet Al

Net Heat of Combustion Smoke Point
27
43.4 T
43.37 26
433 T %ﬂr : 25
3.22 h 24 23.5
w 332 I— 23 23 23 23 '
= € 2
S 431 £
21 21
43 20
19 —
429 ASTM Limit: > 18 (Naph. <3.0)
18 S>> - - - 3
ASTM Limit: > 42.8
42.8 . 17 . : : :
0% 5% 10% 15% 20% 0% 5% 10% 15% 20%
Blend Rate - Percent C15 Blend Rate - Percent C15

Petro-like HOC & Smoke Point






Jet A1 Fuel Properties: Distillation
Farnesane blended with petro Jet A1

Temperature, °C

285.00
275.00
265.00
255.00
245.00
235.00
225.00
215.00
205.00
195.00
185.00
175.00
165.00
155.00

10

50 90 100
Percent (%) of Total Volume

Petro-like Distillation Characteristics

+— 5% Blend
<@ - 10% Blend
== 15% Blend
== 20% Blend
=0 % Blend





Jet Al Fuel Properties: Flash Point & Density

Farnesane blended with petro Jet Al

Flash Point Density at 15 °C
48 - 850 -
840
ASTM Range: 775 to 840
O 46 830 =
g 820
S 44 %
g ?ED 810
£ /o—n‘(' 43 B
: 800 =80t IG5
E 42 ' e ¢ 795
1.5 790
40 40 40 780
770
ASTM Limit: > 38
38 760 T T T T
0% 5% 10% 15% 20% 0% 5% 10% 15% 20%
Blend Rate - Percent C15 Blend Rate - Percent C15

Higher Flash Point with Petro-like Density





ICONE results for the biojet fuel by life cycle

100
A
80 T—
60 m Molasses
15.2 gCOQ/MJ Fuel Production
15.7 gCOZ/MJ International Land Use Change
40 T | International Farm Inputs and Fert N2O

m Other (fuel and feedstock transport)

>0 A H Domestic Land Use Change
H International Livestock
M International Rice Methane
——

GHG Emissions (g CO,-eq / MJ)

o e Tailpipe
Domestic Rice Methane
20 B Domestic Farm Inputs and Fert N2O
W Domestic Livestock
A Net Emissions
-40
-60

Fossil kerosene Biojet fuel (syrup) Biojet fuel (syrup +
molasses)

*Based on US EPA Jet A Baseline = 83.8 gCO,eq/MJ

Results revealed net life cycle emissions of around 15 g CO,eq/MJ, which leads

to mitigation around 82%* of the GHG emissions considering fossil fuel





myr‘l‘s Total Renewable Jet F

EIEEAER _
~

2.839 liters/year

TROPE - > 1060 km
JATROPHA 3.246 I|ters/year
AEIEAEAA
AEEAEEA _—
aaaEaa | \gE—
v > 1365 km

) ~
4.180 liters/year

AMYRIS CANE-DERIVED JET FUEL

Source: UNICA, Jatropha Alliance, Wiley Online Library
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expanding the realm of

POSSIBILITY®

“Drop-In” Renewable Jet
Fuel Containing
Aromatics and
Cycloparaffins

Edward N. Coppola
14 November 2012
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Overview

" Process

= Process Background

= Process Chemistry

= Jet Fuel Quality
= Certification Challenges
= Test Activities

= Summary






expanding the realm of

POSSIBILITY*®

ARA Hydrothermal Process (patented)

Catalytic : . :

Hydrothermolysis Hydroprocessing Fractionation
Trlglycerlde Hydrogen

o > Naphtha

g » Jet™

— Diesel™

Water

Hydrothermal Olefin Saturation

Cracking & Cyclization & Deoxygenation

* CH uses water to convert triglycerides, esters, and fatty acids directly into
cracked and cyclized hydrocarbons

* Same hydrocarbon types as petroleum - distributed over entire boiling range
* Hydrotreating saturates residual olefins and removes residual oxygen

* Aromatics and cycloparaffins are preserved

* Hydrogen consumption & GHG generation are much less than SPK from HEFA

* Fuel gas, naphtha, jet, and diesel products

~ 4 ARA





expanding the realm of

POSSIBILITY*®

CH Process Background

e ARA developed “Catalytic Hydrothermolysis “ (CH)in 2006
* A hydrothermal process where water mediates the CH reactions
e U.S. patent 7,691,159 was awarded April 6, 2010
* Goals of the CH process:
e Produce atrue “drop-in” fuel containing aromatics and cycloparaffins
 Renewable aromatic drop-in Jet fuel — Readi Jet®
e Renewable aromatic drop-in diesel fuel — Readi Diesel®

e Commercial benefits
e Eliminates hydrocracking, hydroisomerization and catalysts consumption
e Reduces hydrogen consumption and carbon footprint
* Provides energy equivalent to petroleum fuels on both weight and volume bases
e Avoids blending and infrastructure modifications
 Reduces logistics costs — able to ship neat, without petroleum
* Eliminates concerns regarding petroleum quality if/when comingled
e Results in higher-quality, lower-cost, renewable fuels — blended or un-blended

~ 4 ARA
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Typical Alternate Fuel Hydrocarbons

SPK from Catalytic Hydrothermolysis (CH)
FT & HEFA
Paraffins + Cyclohexanes 4 Alkylbenzenes

/\/\(W U + Polycyclics
A~ 4+ Cyclopentanes /CO O:j

e O ) 130
SO o s

~ 4 ARA





expanding the realm of

POSSIBILITY*®

Hydrocarbon Type — Specific Gravity Effect

0.900

Specific Gravity (15 deg. C)

=¢==Even n-alkanes

1

I

I

I

: == 0dd n-alkanes
: === Alkyl Cyclohexanes
: == Alkyl Benzenes
I
I

0.600

7 8 9 10 11 12 13 14 15 16 17

Carbon #

~ 4 ARA





expanding the realm of
POSSIBILITY®

Hydrocarbon Type — Freezing Point Effect

@)
=
O
o
= .
=
N
N -
2 70 / / // =4=—0dd # n-Paraffins
LL
-80 / / == Even # n-Paraffins
-90 == Alkyl Cyclohexanes
-100 = Alkyl Benzenes
-110
-120 = ‘
7 8 9 10 11 12 13 14 15 16 17 18
Carbon #

~ 4 ARA





expanding the realm of

POSSIBILITY*®

GC of Hydrotreated CH Crude Carinata Oil
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expanding the realm of

POSSIBILITY*®

Readilet® from Carinata Oil via the ARA CH Process
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expanding the realm of

POSSIBILITY*®

ReadiJet® from Carinata via ARA CH Process
Specification Test Results (Provided by AFRL & AFPET)

o MIL-DTL-83133H ReadiJet™ ReadiJet™ Petroleum JP-8
Specification Test : : ;
Spec Requirement  from Camelina from Carinata Reference

Total Acid Number, mg KOH/g <0.015 0.011 0.012 0.003
Aromatics, vol % <25 24.2 16.8 18.8
Olefins, vol % <5 1.3 1.8 0.8
Heat of Combustion (m), MJ/kg 242.8 42.9 43.2 43.3
Hydrogen Content, % mass 213.4 13.3* 13.8 13.8
Smoke Point, mm 219 22 26 22

Thermal Stability @ 260°C:

Tube Deposit Rating <3 1 1 1
Change in Pressure, mm Hg <25 0 0 2
Flash point, °C 238 48 46 51
Freeze Point, °C <-47 -54 -57 -51
Viscosity @ -20°C, cSt <8.0 3.9 3.5 4.9
Viscosity @ -40°C, cSt <12.0 7.4 6.5 9.9
Density, kg/L @ 15°C 0.775 - 0.840 0.818 0.802 0.804
Lubricity (BOCLE), wear scar mm <0.85 0.59 0.57 0.53

~ 4 ARA
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expanding the realm of

POSSIBILITY*®

ReadiJet® from Carinata via ARA CH Process
Hydrocarbon Type Analysis — GC x GC Results

ReadiJet™ ReadiJet™ Petroleum JP-8
from Camelina from Carinata Reference

GCxGC (mass %)

n-Paraffins 24.0 30.3 18.8
iIso-Paraffins 59 8.2 314
Monocycloparaffins 29.8 31.1 20.8
Dicycloparaffins 14.6 10.4 5.7
Alkylbenzenes 16.2 11.8 15.1
Indans and Tetralins 8.0 7.8 6.5
Naphthalene 0.4 0.1 0.1
Naphthalenes 1.0 0.4 1.6
Total 100 100 100

~ 4 ARA
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anding the realm of

POSSIBILITY®

GC x GC Reversed Column, Bubble Chromatograph

Canmet Energy, Natural Resources Canada

Petroleum JP-8 Carinata ReadiJet®

E 7l E 7|
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= =4
8 2 6l
B 2
g ki
@
& 3
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3 3|
2 L 2 |
[ 500 1000 1500 2000 2500 3000 3500 (1] 3500
1°! Retention Time (s) 1°! Retention Time (s)
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expanding the realm of

POSSIBILITY*®

Readilet® from Carinata via ARA CH Process
Metals Analysis by ICP-MS

Concentration (ppb wt)

ReadiJet™ ReadiJet™ Petroleum JP-8
from Camelina from Carinata Reference
Aluminum 134 189 306
Calcium 8 7 7
Chromium <5 <5 <5
Cobalt <5 <5 <5
Iron <5 <5 <5
Magnesium 7 S 7
Molybdenum <5 <5 <5
Nickel <5 <5 <5
Phosphorus <500 <500 <500
Potassium 23 28 <5
Selenium <2 <5 <5
Sodium 8 27 49
Titanium 8 41 <5
Vanadium 28 <5 10
Zinc <5 <5 6

As, Ba, Be, Cd, Cu, Pb, Mn, Hg, Ag, Sr, Sn <5 ppb wt

~ 4 ARA
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expanding the realm of

POSSIBILITY*®

ReadiJet® from Carinata via ARA CH Process

Volume Swell of Selected O-ring Elastomers
Compared to Average Values for JP-8

JP-8 - 90% Prediction Interval ReadiJet™ ReadiJet™
Material ID Material from Camelina  from Carinata
A %v/v
N0602e* Nitrile Rubber 16.38 21.43 26.54 25.69 21.92
N0602 Nitrile Rubber 3.39 6.92 10.52 8.83 7.11
L1120 Fluorosilicone 5.01 5.95 6.92 5.93 6.14
V0747 Fluorocarbon 0.19 0.44 0.69 0.27 0.31

*Plasticer pre-extracted

14





expanding the realm of

POSSIBILITY*®

Certification Challenges

e ReadiJet® cannot be procured under ASTM D1655 or ASTM D7566

« Meets ASTM D1655 (and JP-8) spec requirements, but.....
* Not petroleum derived

« Meets ASTM D7566 Annex 2 feed stock and conversion requirements
 ReadiJet™ is Hydroprocessed Esters and Fatty Acids (HEFA), but.....
 Does not meet synthetic blending component spec - Tables A2.1 & A2.2:

* Limit aromatic content to <0.5 mass %
* Limit cycloparaffin content to <15 mass %

« Limit density range to 730-770 kg/m?3
« ReadiJet® Requires a New Annex — Relative to Annex 2:
* No change to Table 1 requirements
* Increase limit on aromatic content to 25 vol% - same as petroleum specs
* Eliminate limit on cycloparaffins — same as petroleum specs
¢ Change density range to 775-840 kg/m3 — same as petroleum specs
« New ASTM Task Force established — “HEFA SKA”

Additional tests are on-going

—.npn
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expanding the realm of
/ POSSIBILITY®

First Flight Test conducted on 100% “Drop-in” Readilet®

e National Research Council Canada
* 29 October 2012
* Falcon 20 Aircraft
* Ground tests on GE 700 2D2 Turbofan
* Unblended fuel that meets D1655 spec

e Operation on Readilet® at 30,000 ft

e 20 minutes of operations

* Variable thrust settings

* Both engines running at cruise

* In-flight engine shutdown and relight
* In-flight emissions measurements

e Performed better than Jet A

* Specific fuel consumption was lower

e Reduction in black carbon, oxides of
nitrogen and aerosol emissions

~ 4 ARA
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expanding the realm of

POSSIBILITY*®

Testing Under the FAA CLEEN program

 Pratt & Whitney — Feb 2013

PW615 Turbofan engine test

Tests to be performed by P&W Canada

400 gallons of ReadiJet® hydrotreated at AFRL
Fuel derived from Canola oil feed stock
Follow-on endurance test option

* Rolls-Royce — testing in progress

~ 4 ARA

Thermal stability (JFTOT and HiRets)

Elastocon seal performance test

Altitude re-light/combustion/operability rig tests
Auxiliary Power Unit tests

Same fuel as NRC flight test

Follow-on larger engine performance test option

17





ealm of

POSSIBILITY

| Production of Fuels

for Certification Testing

CH Pilot system — operational since 2010
e 120 gal/day treatment capacity

e Short residence time (<5 minutes)
* Thousands of gallons of crude produced

e Evaluated many different feed stocks

* Algal oil, Camelina, Canola, Carinata,
Castor, Corn, Jatropha, Peanut, Shae
Butter, Soybean, Tall oil fatty acids,
Tung, WVO

e Conducted two hydrotreating campaigns
* Chevron - at pilot plant in Richmond CA
e Air Force Research Lab — WPAFB, Ohio

e Engineering 100 bbl/day pilot
* Produce certification quantities of Readilet®
e Teamed with Chevron Lummus Global

* Preformed preliminary engineering
* 3500 and 5000 BPD commercial facilities

- @ ARA






) expanding the realm of
3 POSSIBILITY*®

Summary

= CH technology offers unique process advantages
e Water is the primary conversion medium
e Optimal conversion chemistry in a single step operation
e Very short residence time
e Adaptable to many renewable feed stocks

= ReadilJet® exhibits chemical, physical, and performance characteristics nearly
identical to petroleum-derived jet in testing to date
 True “drop-in” fuels containing aromatics and cycloparaffins
e High density — same as petroleum
* Excellent low-temperature and thermal/storage stability properties
= Commercial advantages relative to hydrocracking & isomerization
e Smaller footprint, fewer unit operations, reduced hydrogen and catalyst consumption
= Certification challenges still exist

= Test requirements, blending requirements, specification

- @ ARA :
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ATJ — Alcohol to Jet from Isobutanol

\\\ F ®
4t International Conference on Biofuels Standards "“ gevo
November 14, 2012
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Forward-Looking Statements 7% gevor

Certain statements in this presentation may constitute "forward-looking statements™ within the meaning of the
Private Securities Litigation Reform Act of 1995. These forward-looking statements include statements that are not
purely statements of historical fact, and can sometimes be identified by our use of terms such as “intend,” “expect,’
“plan,” “estimate,” “future,” “strive” and similar words. These forward-looking statements are made on the basis of
the current beliefs, expectations and assumptions of the management of Gevo and are subject to significant risks
and uncertainty. Investors are cautioned not to place undue reliance on any such forward-looking statements. All
such forward-looking statements speak only as of the date they are made, and the company undertakes no
obligation to update or revise these statements, whether as a result of new information, future events or otherwise.
Although the company believes that the expectations reflected in these forward-looking statements are reasonable,
these statements involve many risks and uncertainties that may cause actual results to differ materially from what
may be expressed or implied in these forward-looking statements.

For a further discussion of risks and uncertainties that could cause actual results to differ from those expressed in
these forward-looking statements, as well as risks relating to the business of Gevo in general, see the risk disclosures
in the Annual Report on Form 10-K of Gevo for the year ended December 31, 2011, as amended, and in subsequent
reports on Forms 10-Q and 8-K and other filings made with the SEC by Gevo.

This presentation is based on information that is generally available to the public and does not contain any material,

non-public information. This presentation has been prepared solely for informational purposes and is neither an offer
to purchase nor a solicitation of an offer to sell securities.

© 2012 Gevo, Inc. | 2





Company Process 7% gevor

Feedstock

Proprietary Technology

Direct
Bio- GIFT® “drop-in”
Cracker Separator

Sugars Isobutanol

Target
Markets

Green
Processing

© 2012 Gevo, Inc. | 3





ATJ — Alcohol to Jet

© 2012 Gevo, Inc. | 4





Gevo ATJ Utilizes Proven Commercial Processes

Olefins Kerosene Jet

Blendstock

ASTM Specification and in commercial use.

Synthetic HEFA Jet Fuel

- : : Olefins Kerosene Jet
 —d I1iglycerides Blendstock

ASTM Specification and in commercial use

Synthetic Alcohol-to-Jet (ATJ)

Kerosene Jet
Blendstock

Alcohols Olefins

I & -
« Fermentation

ASTM in process, Gevo targeting approval in 2013.

© 2012 Gevo, Inc. | 5





Proven Demo Scale ATJ Production % gevo

J Synthetic Alcohol-to-Jet (ATJ)

|- ‘ ?;_-;'/j:‘:i )‘?«
< e | | | Kerosene Jet
N Blendstock
p—— — ——

* Fermentation

© 2012 Gevo, Inc. | 6





Simplified Process Flow Diagram 7% gevor
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ATJ & ASTM

© 2012 Gevo, Inc. | 8





ASTM History ¢ gevo

« ASTM Task Force in ASTM D02-J6 Initiated by Gevo® (June 2010)
« Group of producers assembled (Fall 2010)

- First task force meeting with engine OEMs at (Dec 2010 ASTM)

- Task Force meetings held at both 2011 ASTM and CAAFI meetings

« Task Force focused in two main areas:
— ATJ-SPK (paraffins)
— ATK-SKA (w/aromatics)

« ASTM Members in 2012 building assets and tolling capacity.

© 2012 Gevo, Inc. | 9





Overview of Alcohol-to-Jet Companies 7% gevor

Alcohol:
Single Mixed
Gevo® (i-C,) Logos
Cobalt (n-C,) ZeaChem
Byogy (EtOH)
Lanzatech/Swedish (EtOH)

Dehydration Dehydration
Oligomerization Oligomerization
Hydrogenation Hydrogenation
Aromatization, etc.
v
Alcohol-derl\éed SPK Both Options T ——
Gevo Lanzatech Byogy
Cobalt Swedish -
ZeaChem

© 2012 Gevo, Inc. | 10





Route Forward ¢ gevo

- Following members have/working on Fit-for-Purpose testing
— Gevo
— Navy/Cobalt
— Swedish/Lanzatech
— Logos
— Byogy
« Engine testing being completed on ATJ (Gevo)
— US Air Force
— Honeywell
— Pratt & Whitney
— Rolls Royce

« Currently creating ASTM research report
— Goal produce draft to OEMs by fall 2012
— Goal submit for ballot spring 2013 ASTM

© 2012 Gevo, Inc. | 11





ATJ Data

© 2012 Gevo, Inc. | 12





ATJ Fuel Property Data 7% gevor

Jet Fuel Tests  units  SPecification - Gevol
Freezing Point °C <-40 <-78
Flash Point °C > 38 45-50
%Soti!a;icl’g (D86) o > 22 25-70
Energy Density MJ/kg > 42.8 44.0
Density @ 15°C kg/L 0.73-0.77 (SPK) 0.76
Aromatics % <0.5 0
Sulfur % < 0.0015 0
JFTOT Breakpoint °C > 325 > 350

© 2012 Gevo, Inc. | 13





Temperature (°C)

Blend Distillation

350

300

250

200

150

100

50

\

\

Spec Limit:

max 300°C at FBP \

Spec Limit:

max 205°C at 10% recovery

—~ e Specification LIMIT
——Sasol IPK Jet A-1
—— Sasol GTL-1 Jet A
——Sasol GTL-2 Jet A
Shell GTL JP-8
\_ —— Syntroleum S-8 JP-8
— UOP-2B50
—UOP-3B50
— UOP-4B50
= UOP-HRJ-5B50M
Gevo ATJS50

CRC Project # AV-2-04a <

o

10

20 30 40 50 60 70 80 90 100

Percentage Recovered

© 2012 Gevo, Inc. | 14





Kinematic Viscosity 7% gevor
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Temperature (°C)
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Peroxide Formation 7% gevor

15

-SAS-GTL-1B50
-SAS-GTL-2B50
CRC Project # AV-2-04a ===SAS-IPK-B50
-SHE-GTL-B50M
==+=-SYN-S-8B50M
—a— UOP-2B50

10 + —=— UOP-3B50

L —e— UOP-4B50
—#— SYN-R-8

—>— SYN-R-8x
Gevo ATJ50

Peroxide Concentration (mg/kg)

Storage Time @ 65°C (week)
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Gevo ATJ Fuel Makes History in USAF Flight & gevor

1 “It flew like a usual A-10
without any issues.”

Maj. Olivia Elliott, A-10 pilot

— -r,mmnmmw

g e A A ST RIS O Y ¢

“You won't be able to determine the
difference and you won't care,
because all perform as JP-8.”

Jeff Braun

Chief for the Air Force Alternative Fuel

Certification Division
© 2012 Gevo, Inc. | 17





ATJ-A10-Video

© 2012 Gevo, Inc. | 18





Thank you for your time and attention

Glenn Johnston

Executive Vice President Regulatory Affairs
Main: 303-858-8358 x2281

Direct: 720-267-8600
gjohnston@gevo.com
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CATALYTIC CONVERSION OF SUGARS TO JET FUEL

NIST

4t International Conference on Biofuels Standards

November 14t 2012 OV IRENT
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Overview
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BioForming® Technology

Fuel Composition & Quality

Aviation Fuel Program Activities
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Virent at a Glance

The global leader in catalytic biorefinery research, development, and commercialization.

Employees Partners & Investors

The Power of Dreams

The Cca il Company @

> $77 MM in Equity Funding
120 Employees > $76 MM in Gov & Industry

Technology Infrastructure

34408 A
Ly
N, ) (J)BIOFORMING mp . A l
e PLATFORM i-ﬂ I = _ L] L )
Converting plant-based feedstocks 25x Development Pilot Plants

to fuels and chemicals 1x 10,000 gal/yr Demo Plant

O

© Virent 2012





Virent’s BioForming Technology

Leading catalytic route to renewable hydrocarbon fuels and chemicals.

Fast and Robust

= |norganic Catalysts

= Moderate Conditions

= |ndustry Proven Scalability

Energy Efficient
= Exothermic
= Low Energy Separation
= Low Carbon Footprint

Premium Drop-in Products
= Tunable Platform

= |nfrastructure Compatible

= Fuels and Chemicals

Feedstock Flexible
= Conventional Sugars

“Eagle” Virent’s Biogasoline Demonstration Plant- Madison, Wi = Non-Food S ugars

O

© Virent 2012





Fuels and Chemicals from Biomass

CH1.4OO.6

Virent’s
BioForming
Process

Syngas

Bio-oils

Sugars

CH, Diesel
Jet Fuel

CH;0, 5 Ethanol

CH,0,, Methanol
Ethanol

CH, Liquid Fuels

CH,0,. Ethanol
Butanol

CH, Hydrocarbons

Gasoline
CH, Jet fuel
CH;0, 5 Diesel

Chemicals

O

© Virent 2012





Overview

« BioForming Technology
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The BioForming Concept

Biobased feedstocks to direct replacement products.

Reformate

R
~

Aromatics
Gasoline

J

Natural Gas

Modified
ZSM-5
4 APR/HDO A
€ H, <—
H2 .
(optional)

Condensation
+

Hydrotreating

Distillate

~_

<D
N

Jet Fuel

Diesel

N~

O
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APR/HDO Reaction Pathways

Option 1 : In-Situ H, Production

Aqueous Phase Reforming
APR

Hydrodeoxygenation
HDO

Option 2 : Ex-Situ H, Production

External Hydrogen Generation
(e.g., Steam Methane Reforming)

Hydrodeoxygenation
HDO

= Decision is based the relative cost of carbohydrate feedstock vs. H,
derived from Natural Gas
= Intermediate options exist using combinations of in-situ and ex-situ H,
to varying degrees O

© Virent 2012





Overview

» Fuel Composition & Quality

© Virent 2012
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Process Chemistry

Reactive Oxygenates
Sugars, Oligosaccharides,
Polyols, Furans
Carbon Chain Length < 6

2-6 Oxygen/Carbon Chain

Moderate Functionality
Controlled Reactivity
Oxygenates
Alcohols, Ketones, Furans,
Carboxylic Acids

Carbon Chain Length < 6

1-3 Oxygen/Carbon Chain

Low Functionality
Hydrocarbons and Residual
Oxygenates
Alkenes, Alkanes, Aromatics,
Ketones, Esters

Carbon Chain Length 4-40

0-1 Oxygen/Carbon Chain

S

Hydrocarbons

Alkanes,Cycloalkanes,
Aromatics

Carbon Chain Length 4-40

0 Oxygen/Carbon Chain

© Virent 2012
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Virent Jet Fuel Properties

Similar Properties to Conventional Jet Fuel = Balanced Blending Component.

Specification Test

MIL-DTL-
83133G Spec
Requirement

Physical and Chemical Properties

JP-8

QVIRENT

Heat of Combustion

Distillation

>
(R >42.8 43.3 43.3
Flash point, °C >38 51 40
Freeze Point, °C <-47 -50 <-60
Density @ 15°C, kg/L 0.775-0.840 | 0.804 0.805

10% recovered (T,), °C

<205

<300

Thermal Stability

222

Hg

emperature 260°C 325°C
ube Deposit Rating <3 1 1
Change in Pressure, mm <5 ) 0

Excellent freeze point and density
due to unigque Virent jet composition

Virent D-86 comparison to Jet-A

300

280 -
260 -
240 -
220 -
200 -
180 -
160 -

Boiling Point, °C

140

e Conventional Jet A

e \/irent

0 20

40 60 80 100
Volume %

\High thermal stability indicates low

levels of impurities

© Virent 2012
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Balanced Blending Component

Benefits of a Balanced Blending Component Example:

Minimum density requirement of 775 kg/m?3
(correction required)

p = 750 kg/m3 p = 790 kg/m3 p =770 kg/m3
N
N—
_I_ — 50/50 Blend ‘ I
100 gal |
N—_~
p = 805 kg/m3 p =790 kg/m3 p = 797 kg/m3
C
Virent Jet A
Jet + — BEEELEEN  ASsTM D1655

50 gal 100 gal

O

© Virent 2012 13





Overview

= Aviation Fuel Program Activities

© Virent 2012
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Jet Fuel Activities - Summary

Certification Activities Jet Product Development Activities
Qiujmﬁ
INTERNATIONAL
Synthetic Aviation Fuels Specification
ASTM D 7566 FAA Award

(New Annex to be Approved) $1.5 MM Grant

Scale-up & Certification

Shell — Virent Collaboration
Technology Development

DOE Award
$13.4 MM Grant
Stover-to-Jet

O

15





DOE Jet Fuel Award

DOE Award

Announced June 10, 2011
= Cellulosic sugars to jet fuel
= $13.4 MM Grant
= 3 vyear project

Project Partners

O

yvirent " Jetfuel production

mldcho National Laboratory » Corn stover SUpp|y

-mNREL » Corn stover processing

» Modeling

NORTHWESTERN
UNIVERSITY

© Virent 2012 .





FAA Project

=  Award to support production of jet fuel for ASTM
certification

= Program will support the design, construction, and
operation of 5 gallon/day distillate pilot plant

= QObijective is to satisfy CAAFI’s Fuel Readiness Level 6.1
requirements (fit-for-purpose properties evaluation)

© Virent 2012 17





' YOU.

Virent converts plant-based sugars into 100% renewable chemicals and fuels.
Our bio-based products are identical to those produced from petroleum—direct
replacements that utilize today’s processing, storage and transportation
infrastructure. If you are interested in strategic partnering opportunities please

contact:

Aaron Imrie | Commercial Manager, Fuels | Virent, Inc. ﬂ
3571 Anderson Street | Madison, WI 53704 | USA ‘
aaron_imrie@virent.com | P: +1.608.237.8635 VIRENT

18
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Henry Hub NG to WTI Crude Spread

25.00
e==Natural Gas Industrial Price (5/mmBTU)
«==\\/T| Crude Oil (5/mmBTU)
20.00 :
Fuel product price
5 correlated to crude oill
k5 15.00
£
£
S~
8
E;]ILOO
o
5.00 _
Feedstock H, price
correlated to natural gas
0.00 I I I I I I

1995 2000 2005 2010 2015 2020 2025 2030

Data: EIA historical and EIA AEO 2012 Reference Case Projections ﬂ
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Theoretical Conversion Limits

APR/HDO of Sugar to Jet - No External Hydrogen

3.58 C,H,,0¢ - 1.0 C4H3, 6.5 H,0 7.5 CO,
o '
& |
BAAR
9.40kg $2.71 1.0 gallon $2.71
APR/HDO of Sugar to Jet - Maximum External Hydrogen
2.33 C,H,,0, 15 H, - 1.0 Cy4H3, 6.5 H,0
Adun ﬁ "
ficaViccYicaYice)
6.11kg $1.77 0.44kg $0.50 1.0 gallon $2.27

Fermentation of Sugar to Ethanol Followed by Conversion to Jet

3.50 C,H,,0¢ 1.0H, - 1.0 C;4H3, 7.0 H,0 7.0 CO,
A i [ |
fico¥ioVisYico
9.18kg $2.65 0.03kg $0.04 1.0 gallon $2.69
Hydrodeoxygenation of Free Fatty Acid
1.0 C;,H,,0, 3.0H, - 1.0 C;4H3, 2.0H,0

3.32kg $3.22 0.09 kg $0.10 1.0 gallon $3.32 o

Assumed Feedstock Costs:
Corn Starch @ $289/tonne; H, @ $1150/tonne; FFA @ $970/tonne






Theoretical Conversion Limit Costs

Sugar/Oil Cost
Route To Jet Fuel ($/Gallon) H, Cost ($/Gallon) Fuel Cost ($/Gallon)

APR/HDO of Sugar to

Jet Fuel — No $2.71 $2.71
External H,
APR/HDO of Sugar to
Jet Fuel = Max $1.77 $0.50 $2.30
External H,

Fermentation of
Sugar to Ethanol — $2.65 S0.04 $2.69
Ethanol to Jet Fuel

Free Fatty Acids (FFA)
to Jet Fuel $3.22 $0.10 $3.32
HEFA

Assumed Feedstock Costs:
Corn Starch @ $289/tonne; H, @ $1150/tonne; FFA @ $970/tonne

Starch and FFA prices based on 5 year averages for
US corn starch (Virent estimate) and US soybean oil. ‘

© Virent 2012 21






Energy Cost Comparison

$45
540 Fossil-based Bio-based Fuel
Raw Materials Raw Materials Products
$35
530
B $25
=]
=
£ 520
$15
510
S5
S-
Coal $105/T U.S. Natural WTI Crude Qil Biomass Starch Gasoline ULSD Biodiesel
Gas $100/bbl $75/T $0.15/lb  ($100/bbl)  ($100/bbl)  $5.00/gal
Heating Value Data Sources: GREET and Aspen Plus O
© Virent 2012
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Cellulosics — Portfolio Approach

Dilute acid and enzyme hydrolysis

4
@ NABC « »NR=!
’ Mational Advanced @ @ -
> Biofuels Consortium ‘
Loblolly pine or
corn stover Pretreated Hydrolysis
| Dilute acid slurry Enzyme slurry Solids Soluble
deconstruction = hydrolysis P cemoval P C5&C6
sugars

1

Steam

t

Sulfuric acid

Solids
(mostly lignin)

Tt

Caustic  Enzymes Water

Vo
o 7

Binational Industrial Research
and Development Foundation

Loblolly Preparation
1 Sizing
pine Tall Oll Removal

deconstruction

Tall Oil

Concentrated HCI

HCL

Cold Acid Solvent Extraction

virdia

Sugar Recovery and

v

HCL

Lignin
Deacidification

'

Lignin

HCL Recycle
Final Soluble
Purification C5&C6
Sugars

Wet oxidation and enzyme hydrolysis

R|NABC
’% N.?tional Advance_d
b’ Biofuels Consortium

WASHINGTON STATE

@ [UNIVERSITY

Catalytic Biomass Deconstr

uction

OVIRENT

H: recycle
H; make-up
Water
Loblolly pine l Separator - soluble
or corn
stover Pretreated Hydrolysis f oxygenates
Wet oxidati slurry E slurry Solid Soluble h:&lizy%?;:::
et oxidation | | nzyme » | Solids C5 & C6 . \ -
deconstruction hydrolysis ”"| Removal sugars Biomass Catalytic Gatalyst acids,
Deconstruction o separation solubilized lignin
species.
T T T 1 T Solids *
Steam Oxygen Caustic  Enzymes Water (mostly lignin)
© Virent 2012
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Strategic Investors & Fuel Partners

Develop, deploy and commercialize at scale a renewable fuel platform that
can utilize existing infrastructure.

Feedstock

Logistics

Conversion
Platform

Deployment
Opportunity

Cargill

= Major shareholder

= Participatingin
feedstock
development and
commercial
deployment

QVIRENT

Platform R&D
Technology
provider
Feedstock R&D
Catalyst
development
Operations

Major shareholder
Development
partner

Fuel qualification
Scale-up partner
Market channels

Customer

Acceptance

HONDA

Shareholder
Support efforts to
determine
sustainability in
current and next
generation
engines

© Virent 2012
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Feedstock Flexibility

Current Process

N a4 i 4 N
COMMODITY o BIOFORMING HYDROCARBON
SUGARS : PRODUCTS

Virent's proprietar
e Corn Starch — plrocess on tF:a[nsfo)r{m —>| e« Gasoline e Chemicals
e Sugar Beet into fuels and chemicals e Jet Fuel

g g g _J A g

In Development T

(r ~ E) Development Portfolio
NON-FOOD SUGARS DECONSTRUCTION ° Nationa! Advanced Biofuels

‘ TECHNOLOGIES Consortium
e Corn Stover e Miscanthus 9 _ e Virdia Collaboration
* Bagasse » Wood L'bl’[er{at? Sggars [t « In-house Technology
* Switchgrass Eisis:f:cti:;?;ass Development

- ~ J N

© Virent 2012 ‘
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icing

Historical Feedstock Pr

—=|owa Soybean Oil (S/Ib)

===Corn Starch (Profited) $/Ib

—=Sugar #11

'\

_ CT-uer
_TT-30
_TTAINr

TT-4dy
_ TT-uer
~0T-30
_0T-Inr

~ 0T-4dvy
_ OT-uer
~ 60-30
_ 60-Inf

_ 60-4dy
_ 60-uer
~ 80-30
~80-Inf

~ 80-4dy
_ 80-uer
030
All)

£0-4dy

0.10 -

0.00
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Military Fuel Testing

NAVAL AIR STATION

US Air Force
Wright Patterson AFB

« CRADA executed
e Samples tested

US Navy
Patuxent River NAS

 CRADA executed
« Samples submitted

JP-8
Jet Fuel

JP-5
Naval Jet Fuel

F-76
Naval Distillate Fuel

© Virent 2012
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GC — GC Analysis

ﬁ; Amxrﬁat'y&s -hrséal SweIIl Dem5|ty, Vol :gnergy Ce')ntent
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e —- - N
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|
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|
1
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Virent Demonstrated Yields

0.6 7 B Naphtha
B Distillate
0.5
Physical Theoretical Conversion Limit j\
0.4

Theoretical Conversion Limit — Fermentation & APR without External H, j/

0.3

0.2

Yield (kg product/kg sugar)

Mar-2010 > Current O
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Neste Oil Renewable Fuels
Leading the Way Forward

4t International Conference on Biofuels Standards
Gaithersburg, MD
November 14, 2012

NESTE QL





Safe Harbor Statement

The following information contains, or may be deemed to contain, “forward-looking statements”.
These statements relate to future events or our future financial performance, including, but not
limited to, strategic plans, potential growth, planned operational changes, expected capital
expenditures, future cash sources and requirements, liquidity and cost savings that involve
known and unknown risks, uncertainties and other factors that may cause Neste Oill
Corporation’s or its businesses’ actual results, levels of activity, performance or achievements to
be materially different from those expressed or implied by any forward-looking statements. In
some cases, such forward-looking statements can be identified by terminology such as “may,”
“will,” “could,” “would,” “should,” “expect,” “plan,” “anticipate,” “intend,” “believe,” “estimate,”
“predict,” “potential,” or “continue,” or the negative of those terms or other comparable
terminology. By their nature, forward-looking statements involve risks and uncertainties because
they relate to events and depend on circumstances that may or may not occur in the future.
Future results may vary from the results expressed in, or implied by, the following forward-looking
statements, possibly to a material degree. All forward-looking statements made in this
presentation based on information presently available to management and Neste Oil Corporation
assumes no obligation to update any forward-looking statements. Nothing in this presentation
constitutes investment advice and this presentation shall not constitute an offer to sell or the
solicitation of an offer to buy any securities or otherwise to engage in any investment activity.
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The Preferred Partner for
Cleaner Traffic Fuel Solutions

* Neste Oil Corporation is a refining and marketirig company
concentratmg on low-emission, high-quality traffic fuels.

s Neste Oll is. th wuld eader in renewable dleseT

o P ot
et :
i .
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h o
3
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]
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.
e "
n. .

vable diesel

Employees . ~ 5,000 (approxm%t‘fe) \_'
Sales B e “ Euro 15.4 billion (2011)
{
World headquarters In Helsinki, Flnland
Us office in Houston, Texas~ — @






Global Leader in Renewable Diesel

Location

1. Finland #1
2. Finland #2
3. Singapore
4, Rotterdam

Capacity

190 000 tons
190 000 tons
800 000 tons
800 000 tons

Investment

€ 100 million
€ 100 million
€ 550 million
€ 670 million

Completed

2007
2009
2010
2011

NESTE QL






Alternative Fuel Options

Crude Ol

Refining

Gasoline
Jet

Diesel

CnH2n+2
CnHZn

NESTE OIL

Natural gas

Coal

Gasification
Fischer-
Tropsch

Gasoline
Jet

Diesel

Vegetable oils

Animal fats

Esterification

FAME =

Biodiesel

Vegetable oils

Animal fats

Hydrotreating

HVO =
Renewable

Gasoline
Jet

Diesel

CnH2n+2

IINESS

Biological
Chemical
Thermal

Renewable:
Gasoline
Jet

Diesel






NEXBTL process chemistry
Hydro de-oxygenation (hydroprocessing)

Reactions & Products

Feedstock
P
R-C. R'-CH2-CH3 +2 H20
@)
| H2 R-CH3 + CO2
C-R >
o Catalyst R'-CH3 + CO

NEXBTL Renewable Fuel
\ 42
— CH3-CH2-CH3

Triglyceride, R=nC

Catalyst Propane (fuel gas)

... NEXBTL is a stable and pure hydrocarbon

NESTE QL





Routes to Advanced Liquid Biofuels

Hydrotreatment

Biological

Fractionation & ‘
hydrolysis

Chemical

Fermentation

Fischer-Tropsch

Thermal

Hydrotreatment

nESTE UlL Paivi Lintonen





NExXBTL Products

Flexible and NExBTL NExXBTL
sustainable )
feedstock: renewable diesel renewable

a wide range of == — aviation fuel
vegetable oils and
animal fats LH—-HHB

Renewable = Renewable
gasoline | propane

l i(’) aiﬁ"

NESTE OIL 9





Renewable Diesel M&=sT&e0OL
Market Experiences

Superior diesel blending component :
Being used in blends and as a neat fuel ne
— "Green diesel" is our premium 10% diesel blend F ﬂ'
— Helsinki buses running 100% NEXBTL
— Select group running 100% NEXBTL in LDV
Completely fungible - no incremental costs
No storage stability problems
Excellent performance in cold climates
— Temperatures in Alberta reached -40C
Very high cetane number (80...100)
— Less noise, easier starts
Reduced exhaust emissions
Meets specifications of ASTM D-975

10





Wide Variety of Feedstock

Palm oil, stearin, Waste animal Waste fat from
palm fatty acid fat from the fish processing
distillate food industry industry

(PFAD)

Camelina oil Jatropha oil Soybean oil Rapeseed oil

NESTE OIL =





New Raw Materials and Process Alternatives

‘:NOQ -food ' : ‘ 4 _
(\ﬁgetable onls B _ ..»‘ 2 “Mlcrobﬁl.on

NESTE QL
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Potential Future Raw Materials

Microbial oil Algae oil Biowax f_rom forest
harvesting waste

Cooperation with over 20 research institutions around the world.

80% of Neste Oil's R&D costs (~EUR 42 million in 2011) directed to
researching renewable raw materials and the refining technologies.

The first ever pilot plant in Europe to produce waste-based microbial olil
recently opened at Neste Oil’'s Porvoo refinery in Finland.

NESTE QL





Europe’s First Pilot Plant For Waste
and Residue-Based Microbial Oil

Neste Oil is investing in a pilot plant in Finland to produce
microbial oil from waste and residue streams

Scale up to commercial production in 2015 at the earliest

BIOMASS BIOREACTOR NExBTL PROCESS PRODUCT
Agricultural or pulp Biomass is Microbial oil is NEXBTL
and paper industry transformed into converted into fuel Renewable diesel /
residues etc. microbial oll Aviation Fuel

NESTE QL 14





NEXBTL Renewable Aviation Fuel
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* Offers airlines an easy way
to cut their emissions

_ ° Compatible with existing
aircraft engines

* Performance demonstrated
on over 1,000 Lufthansa
flights

* Capable of being produced
In commercial volumes

* Offers Neste Oil future
growth opportunities

NESTE OIL 15





High Performance Level Proven by More
Than a Thousand Flights!

1,557 tons

] of Neste Oil 1,471 tons
. 1,187 o - T
flights renewable aviation | reductlon_ in CO,
- . fuel blend (50%) emissions
o= [ consumed ‘ i.

NESTE QL 16





Perfect Fuel For Aviation

1. During the operation

v" Aircraft and engine performed
excellently

v 1% lower fuel consumption due
to the higher energy content

2. Inspection after the program

v Fuel system, combustion chamber
and turbines in a perfect condition

v~ Normal function and tightness of
fuel bearing parts

3. Storage stability

v Density steady at 783 kg/cbm

v~ No microbial issues

NESTE OIL 17





Product Specifications

Bulletin Mo. 45 May 2011

Issue 25 -5 May 2011
Supersedas Issue 24 — October 2008

AVIATION FUEL QUALITY REQUIREMENTS FOR
JOINTLY OPERATED SYSTEMS
(AFQRJOS)

This document has the agreement of: BP, Chevron, ENI, ExxonMobil, Kuwait Petroleum, Shell,
Statoil, and Total. It defines the fuel quality reguirements for supply into Jointly Operated Fuelling
Systems.

The Aviation Fuel Quality Reguirements for Jointly Operated Systems (AFQRJOS) for
Jet A-1 embodies the most stringent reguirements of the following two specifications:
(a) British Ministry of Defence Standard DEF STAN 91-91/lssue 7 18 February, 2011
for Turbine Fuel, Kerosene Type, Jat A-1, MATO Code F-35, Joint Service
Designation: AVTUR.

() ASTM Standard Specification D 1655-10 for Aviation Turbine Fuels "Jet A-1".

Jet fuel that meats the AFQRJOS is usually refarred to as "Jet A-1 to Check List", or "Check List Jat
A-1" and, by definition, generally, meets the requirements of both of the above specifications.

The main table requirements in LATA Guidance Material for Aviation Turbine Fuels Specifications
{GM) are no longer part of the Check List because Pari | of the IATA GM is now a guide to
specifications rather than a specification itsalf. Howewver, the watar and dirt limits for fugl at the point
of delivery into aircraft, which are embodied in Part Il of the IATA GM, remain part of Check List.

The Aviation Fuel Quality Requireaments for Jointly Oparated Systems for Jat A-1 are defined in the
following table, which should be read in conjunction with the Notes on pages 3 to 6 of this document.
The Motes highlight some of the main issues concaming the specification parametars.

In principle. conformance to AFQRJOS requires conformance to the detail of both specifications
listed abowve, not just the following table.

Sea Mote 22 for guidance on statements declaring conformance to these specifications.

Also, it should be specifically noted that DEF STAN 91-91/7 requires iraceability of product to point of
manufacture and requirements applicable to fuels containing synthetic components. See Annex J
and D of DEFSTAMN 91-81/7 for more information.
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The Role of Standards in Renewable
Aviation Fuel — Fuel Quality

Standards defining the quality of jet fuel are in the key role in fuel
production:

ASTM D1655 - 12: Standard for Jet A, Jet Al from conventional sources|
Annex Al references ASTM D7566 for synthetic components

ASTM D7566 - 11a: Standard for synthetic components’ quality (FT-SPK
Annex 1 and HEFA Annex 2) ‘

Defence Standard 91-91 Issue 7: Military standard for petroleum jet quality-
Includes a reference to ASTM D7566 for synthetic components.

JIG Issue 26 - 4th May 2012: includes the strictest requirements of ASTM D
1655 and DEF Stan 91-91.

The most challenging requirements for synthetic components:
low density, flash point, freezing point, and distillation temperatures

Very strict metal levels requiring complicated, expensive and time
consuming analyses
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The Role of Standards in Renewable
Aviation Fuel — Fuel Handling

Product Specifications

andling instructions for jet fuel are included in: —

1o 25 5" May
Supersedes R Sy 5008

AVIATION FUEL QUALITY REQUIREMENTS FOR
JOINTLY OPERATED SYSTEMS
- (AFQRJOS)

s document has the agresment of: BP, Chevron, ENI, Exxonhobil, Kuwait Petroleum, Shell,
Stalo, and Total.  cofines 1 fuel qualty recuirements fo supply ino Jonty Oporatad Fusling
ystoms.

.
The Aviation Fuel Quaity Requiements for Jointy Operaied Syslems (AFQRJOS) for
I r r n r I‘ l n Jot A1 oot the most singent fequremerts f 16 olowtng o specheations
y (8) British Ministyy of Defenca Standard DEF STAN 91-91/issua 7 18 Fabruary, 2011
for Turbine Fuel, Kerosene Type, Jet A, NATO Code F-35, Joint Servioe

Designation: AVTUR.
ASTM Standard Spacification D 165510 for Aviation Turbine Fuals "Jat A-1”

(b)

. . . . .
Jat fusl that mests the AFQRUOS is usually referrad to as "Jet A-1 1o Check List", or "Check List Jat

. A-1" and. by definition. generally. meats the requirements of both of the above specificaions.
The main table requiramants in IATA Guidanco Material for Aviation Turbine Fuals Spacifications.
(GM) o o fongor part f tho Chock Lt bocauso Pat | o ina WTA GM is now a gido to

pecifications rather than a spedification itsell v, the water and dirt limits for fuel at the point
o Golery It gircra, which aro ombodied in P e AT A o part of Check List

Tho Aviation Fusl Quality Roquirements for Jointly Operatod Systoms for Jot A-1 aro dofinad in tho.
following tabls, which should ba read in conjunction with the Notos on pagas 3 10 6 of this documart.
The Motes highlight some of the main issuss concerming the specification parameters,

In principle, conformanca to AFORJOS requires conformance 1o the datail of both specifications:
Estod abova, not ust the following tablo.

The same instructions are valid for jet fuels R —
containing synthetic components.

Supplements to the above instructions will be
included in 2012 JIG Bulletin No.57.
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Neste Oil’'s Renewable Fuels -
Solutions for Energy and Climate Challenges

—

Securing
of energy supply
and reducing the
dependency on
fossil fuels

Premium quality, ¥ Significant reduction
drop-in renewable """ in greenhouse gas
fuels commercially | and exhaust gas

available ¥ emissions
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Kiitos!
Thank You!

Neville Fernandes

General Manager, USA
Neste Oil Corporation
neville.fernandes@nesteoil.com

NESTE OIL





