Ex¢onMobil

July 25, 2023

Methanol to Jet (MT)J)

- ASTM D02.0J AC724 Task Force

Dan Kadlecek, PhD
ExxonMobil Technology and Engineering Company

This presentation was prepared for planning, analysis and discussion purposes only. Statements of future events, investment opportunities or conditions in this presentation are forward-looking statements. Actual future results
or conditions (including project plans and timing, economic conditions, energy demand, and energy supply) could differ materially due to changes in national, regional and local policies; the outcome of research efforts and future
technology developments; changes in supply and demand; the development of new supply sources; political events; demographic changes; changes in consumer preferences; and other factors discussed herein. The final
decision regarding any plans contained herein cannot be made until relevant management has reviewed and approved or endorsed such plans. Nothing contained herein is intended to override the corporate separateness of
affiliated companies. This material is not to be reproduced without the permission of Exxon Mobil Corporation.


https://specbuilder.astm.org/user/group/edit-list/5947

All solutions may be required to meet industry’s net-zero goals

Sources of sustainable aviation fuel, global 2020-2050""7
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AT) and Methanol to Jet (MTJ) Process Comparison

* Alcohol to Jet (ATJ) — from ASTM D7566 RRs for Annex A5
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* MT) combines the Methanol to Olefin (MTO) and Olefin to Jet (OTJ) processes

* Intermediate iso-olefins similar to prior ATJ efforts, including latest ATJ/SKA ballot
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MT)J Task Force Objectives

* TF Objective: Steward the ASTM D4054 evaluation and qualification of kerosene derived from methanol
blended at up to 50 vol% with conventional jet fuel or components

* Define the feedstock
e Methanol

* Define the process
* Methanol Dehydration = Oligomerization = Hydrogenation = Fractionation

* Define the product
» Paraffinic OR paraffinic with aromatics @ up to 50 vol% blended with conventional jet fuel
* |s there a way in a single Annex to reflect two different product compositions?
» Suggestion: Wait until the initial product composition is understood as part of the D4054 analysis

* Goal: Review data with the aviation industry and determine whether there is sufficient evidence to
support balloting of a new ASTM D7566 Annex
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Task Force AC724 History

 Methanol to Jet (MTJ) Task Force approved at ASTM D02.J06 meeting in Orlando (Dec

2022)
* TF kick-off meeting held Feb 23, 2023

* First sample submitted to ASTM D4054 Clearinghouse in Feb 2023, with additional

samples provided over the past two months
* ExxonMobil produced three batches (~200 gallons)
 UOP produced 10 gallons
* Topsoe produced 40 gallons

» Additional producers are expected to submit samples in 2023/2024

* Nearly all Tier 1/2 data has been received on the first sample
* Expect to have sufficient data by YE2023 to review with OEMs
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Preliminary Tier 1 MTJ Data (ExxonMobil Sample #1)

. . Tier 1- Fuel Specification Properties
[ J - . Exxon Mobil
TI e r 1 p rO p e rt I e S a | | O n S p e C fo r 5 O * 5 O b I e n d Identification MTJ 23-002515-12 POSF 14482 Blend POSJF:2325
POSF 14465 €
vol.% MTJ 100% 50% 0%
Property Limit D1655/D7566 ASTM Test
° 1 1 _ (o) COMPOSITION
TI e r 1 p rO p e rt I e S a | | O n S p e C fo r 1 OO A) M TJ Acidity, total mg KOH/g Max | 0.10BD/0.015 NT 0.001 0.003 0.000 D3242
: : Aromatics, vol % Max 26.5 0.0 8.5 16.4 D6379
product, using D7566 Annex A5 ATJ comparison
Sulfur, mercaptan, mass % Max 0.003 <0.0003 <0.0003 0.001 D3227
: Sulfur, total mass % Max | 0.30 BD/0.0015 NT 0.0402 D5453
( €. g ' d €ns Ity) Sulfur, total mass % Max | 0.30 BD/0.0015 NT <0.0003 0.0198 D2622
* Density of 15t MTJ sample is 758 kg/m3 @ 15°C O - —
istillation temperature, °C:
* Low temperature performance of MTJ sample is excellent 10 % recovered, temperature (T10) Max 205 166 170 177
) N H O C Of MTJ sam p | e is 44 2 MJ/kg 50 % recovered, temperature (T50) report 190 198 205
) 90 % recovered, temperature (T90) report 238 241 244
ASTM D86 Distillation Curves Final boiling point, temperature Max 300 256 264 271
300 fOf neat Synthetic ‘AT)' Components Distillation Residue, % Max 1.5 1.5 1.3 1.4
— . =D4054 Max _/ Distillation Loss, % Max 1.5 0.5 0.2 0.5
280
—e— Lanzatech 7 Flash point, °C Min 38 46 a5 48 D93
. —eo— ExxonMobil MT) R 775 to 840 BD/ y y
—e—5SB AVG - / Density at 15°C, kg/m3 Min 730 to 772 NT 758 781 803 D4052
- -
o —— LEBSVO - ‘ FLUIDITY
— —D4054 Min 7 Freezing point, °C Max -40 <-80 -58 -51 D5972
220 Viscosity @-20°C, mm 2/s Max 8.0 3.9 4.1 4.5 D7042
© 00 COMBUSTION
= Net Heat of Combustion, MJ/kg Min 42.8 44.2 43.7 43.1 D4809
el I ——— e S Smoke point, mm OR Min 25 49 32 26 D1322
CORROSION
160 - Copper strip, 2 h at 100°C Max No. 1 I la | la | la | D130
10 P -~ THERMAL STABILITY
' JFTOT, Temperature, °C 260BD, 325NT 325 260 260 D3241
120 Filter pressure drop, mm Hg Max 25 1 0 0
100 Tube Rating:
IBP 10% 20% 30% 40% 50% 60% 70% 80% 0% FBP nm avg over area of 2.5 mm Max 85 16 13 9
D86 - % Recovered CONTAMINANTS
- Existent gum, mg/100 mL Max 7 <1 <1 <1 D381
EXO n M o b I I Microseparometer, Rating D3948
W)/O electrical conductivity additive Min 85 100 93 92 D3948




Neat and Blends 



				Tier 1- Fuel Specification Properties

										Identification		 Exxon Mobil              MTJ 23-002515-12   POSF 14465                				POSF 14482 Blend		POSF 10325             Jet A



										vol.%  MTJ		100%				50%		0%

						Property		Limit		D1655/D7566										ASTM Test

				COMPOSITION

						Acidity, total mg KOH/g		Max		0.10 BD/0.015 NT		0.001				0.003		0.000		D3242

						Aromatics, vol %		Max		26.5		0.0				8.5		16.4		D6379

						Sulfur, mercaptan, mass %		Max		0.003		<0.0003				<0.0003		0.001		D3227

						Sulfur, total mass %		Max		0.30 BD/0.0015 NT								0.0402		D5453

						Sulfur, total mass %		Max		0.30 BD/0.0015 NT		<0.0003				0.0198				D2622

				VOLATILITY

						Distillation temperature, °C:														D86

						10 % recovered, temperature (T10)		Max		205		166				170		177

						50 % recovered, temperature (T50)				report		190				198		205

						90 % recovered, temperature (T90)				report		238				241		244

						Final boiling point, temperature		Max		300		256				264		271

						Distillation Residue, %		Max		1.5		1.5				1.3		1.4

						Distillation Loss, %		Max		1.5		0.5				0.2		0.5

						Flash point, °C		Min		38		46				45		48		D93 

						Density at 15°C, kg/m3		Min		775 to 840 BD/      730 to 772 NT		758				781		803		D4052

				FLUIDITY

						Freezing point, °C		Max		-40		<-80				-58		-51		D5972

						Viscosity @-20°C, mm 2/s		Max		8.0		3.9				4.1		4.5		D7042

				COMBUSTION

						Net Heat of Combustion, MJ/kg		Min		42.8		44.2				43.7		43.1		D4809

						Smoke point, mm OR		Min		25		49				32		26		D1322

				CORROSION

						Copper strip, 2 h at 100°C		Max		No. 1		1a				1a		1a		D130

				THERMAL STABILITY

						JFTOT, Temperature, °C				260BD, 325NT		325				260		260		D3241

						Filter pressure drop, mm Hg		Max		25		1				0		0

						Tube Rating: 

						nm avg over area of 2.5 mm		Max		85		16				13		9

				CONTAMINANTS

						Existent gum, mg/100 mL		Max		7		<1				<1		<1		D381

						Microseparometer, Rating														D3948

						W/O electrical conductivity additive		Min		85		100				93		92		D3948

				Tier 2- Fit-for-Purpose Properties

						Property		Limit		D4054										ASTM Test

				CHEMISTRY

						Aromatics  vol% on blend		Min		8.4						8.5				D6379

						Hydrogen Content		Min		13.4		15.3				14.7		14.2		D5291

						Nitrogen, mg/kg		Max		2		<1				1		4		D4629

				BULK PHYSICAL AND PERFORMANCE PROPERTIES

						Distillation temperature, °C:														D86

						Initial Boiling Point						151				154		155

						10 % recovered, temperature (T10)		Min/Max		150/205		166				171		177

						20 % recovered, temperature						171				177		184

						30 % recovered, temperature						176				184		191

						40 % recovered, temperature						183				191		198

						50 % recovered, temperature (T50)		Min/Max		165/229		190				198		205

						60 % recovered, temperature						199				206		212

						70 % recovered, temperature						209				215		220

						80 % recovered, temperature						221				226		231

						90 % recovered, temperature (T90)		Min		190		238				241		244

						Final boiling point, temperature		Max		300		256				264		271

						Distillation Slope

						T50-T10, °C		Min		15		24				27		28

						T90-T10, °C		Min		40		71				70		68



						Simulated Distillation temperature, °C:														D2887

						Initial Boiling Point (0.5%)						121		104		104		113

						5% recovered, temperature						134		138		138		148

						10 % recovered, temperature						140		149		149		162

						15 % recovered, temperature						153		157		157		170

						20 % recovered, temperature						156		164		164		174

						25 % recovered, temperature						162		171		171		181

						30 % recovered, temperature						166		176		176		188

						35 % recovered, temperature						175		181		181		194

						40 % recovered, temperature						178		188		188		198

						45 % recovered, temperature						184		194		194		203

						50 % recovered, temperature 						190		198		198		208

						55 % recovered, temperature 						196		205		205		214

						60 % recovered, temperature						200		211		211		216

						65 % recovered, temperature						207		215		215		224

						70 % recovered, temperature						215		223		223		230

						75 % recovered, temperature						224		230		230		234

						80 % recovered, temperature						232		236		236		242

						85 % recovered, temperature						242		246		246		251

						90 % recovered, temperature						252		254		254		258

						95 % recovered, temperature						265		268		268		270

						Final boiling point, temperature (99.5%)						284		299		299		305



						JFTOT Breakpoint, Temperature, °C										310		295		D3241

						Filter pressure drop, mm Hg		Max		25						<1		14

						Tube Rating: 

						ETR, nm avg over area of 2.5 mm		Max		85						84		45



						Lubricity, mm		Max		0.85		0.81				0.72		0.61		D5001

						Conductivity, mm						3				6		0		D2624

						Viscosity -40C mm2/s		Max		12		7.8				8.3		9.2		D7042

						Water Content, mg/kg		Max		75		7				14		24		D6304

						IQT Derived Cetane		Min		40								49		D6890

						IQT Ignition Delay (milliseconds)		 		 								4.16		D6890

						Total Halogens, mg/kg		Max		1		3.6								D7359

						FAME, ppm		Max		50								 		IP585

						Carbon and Hydrogen Content, Mass %		Min		99.5		100.0 (15.3/84.7)				100.0 (14.7/85.3)		99.8 (13.9/85.9)		D5291





Thermal Stability 



				THERMAL STABILITY BREAKPOINT

												Exxon Mobil      MTJ 23-002515-12                     POSF-14465		POSF 14482 Blend

														(50%)

						Property		Limit		D1655/D7566										ASTM Test

				THERMAL STABILITY

						JFTOT, Temperature, °C						325		260		310		315		D3241

						Filter pressure drop, mm Hg		Max		25		1		0		<1		1

						Tube Rating: 

						ETR, nm avg over area of 2.5 mm		Max		85		16		13		84		90































































































































Sim Dis



		Volume % MTJ				100		50		0				Volume % MTJ				100		50		0

		Simulated Distillation				 Exxon Mobil              MTJ 23-002515-12   POSF 14465		50/50 Blend POSF-14482		Jet A         POSF-10325				D86 Correlation				 Exxon Mobil              MTJ 23-002515-12   POSF 14465		50/50 Blend POSF-14482		Jet A         POSF-10325



		IBP:		0.5%		121		113		113				IBP:		0.5%		154		154		160

				5.0%		134		138		148						5.0%		157		164		176

				10.0%		140		149		162						10.0%		160		168		178

				15.0%		153		157		170						20.0%		166		175		186

				20.0%		156		164		174						30.0%		174		182		192

				25.0%		162		171		181						50.0%		189		196		206

				30.0%		166		176		188						70.0%		208		214		221

				35.0%		175		181		194						80.0%		220		225		230

				40.0%		178		188		198						90.0%		236		239		243

				45.0%		184		194		203						95.0%		249		252		254

				50.0%		190		198		208				FBP:		99.5%		259		264		266

				55.0%		196		205		214

				60.0%		200		211		216

				65.0%		207		215		224

				70.0%		215		223		230

				75.0%		224		230		234

				80.0%		232		236		242

				85.0%		242		246		251

				90.0%		252		254		258

				95.0%		265		268		270

		FBP:		99.5%		284		299		305































Trace Metals -SQ



				Volume % MTJ		100		50		0



				Trace Elements by ICP-MS-Single Quad                           (µg/kg or ppb Wt)		 Exxon Mobil              MTJ 23-002515-12   POSF 14465		50/50 Blend POSF-14482		Jet A         POSF-10325



				Al (aluminum)		<100		<100		<100

				Ca (calcium)		<50		<50		<50

				Co (cobalt)		<15		<15		<15

				Cr (chromium)		<10		<10		<10

				Cu (copper)		<5		<5		<5

				Fe (iron)		<25		<25		<25

				K (potassium)		<50		<50		<50

				Li (lithium)		<10		<10		<10

				Mg (magnesium)		<10		<10		<10

				Mn (manganese)		<5		<5		<5

				Mo (molybdenum)		<10		<10		<10

				Na (sodium)		<50		<50		<50

				Ni (nickel)		<25		<25		<25

				P (phosphorus)*		47		67		161

				Pb (lead)		<5		<5		<5

				Pd (palladium)		<15		<15		<15

				Pt (platinum)		<15		<15		<15

				Si (silicon)*		123		142		237

				Sn (tin)		<50		<50		<50

				Sr (strontium)		<15		<15		<15

				Ti (titanium)		<30		<30		<30

				V (vanadium)		<5		<5		<5

				Zn (zinc)		<50		<50		<50

				*Analyzed using a Triple-Quad ICP-MS





Viscosity vs Temp 



																						Volume % MTJ		100		50		0

																						Viscosity (mm2/s) vs. Temperature (°C)

SHAFER, LINDA M CTR USAF AFMC AFRL/RQTF: SHAFER, LINDA M CTR USAF AFMC AFRL/RQTF:
		 Exxon Mobil              MTJ 23-002515-12   POSF 14465		50/50 Blend POSF-14482		Jet A         POSF-10325



																						-40		7.84		8.34		9.17

																						-20		3.92		4.14		4.45

																						0		2.35		2.46		2.63

																						20		1.62		1.68		1.78

																						40		1.21		1.25		1.32

																						60		0.93		0.98		1.02













































Viscosity vs. Temperature

 Exxon Mobil              MTJ 23-002515-12   POSF 14465	-40	-20	0	20	40	60	7.8407	3.9184999999999999	2.35	1.6158999999999999	1.2065999999999999	0.93379999999999996	50/50 Blend POSF-14482	-40	-20	0	20	40	60	8.3445	4.1360000000000001	2.4594999999999998	1.6839999999999999	1.2533000000000001	0.97660000000000002	Jet A         POSF-10325	-40	-20	0	20	40	60	9.1649999999999991	4.4509999999999996	2.6269999999999998	1.7845	1.3174999999999999	1.02	Temperature, ° C



Viscosity, mm2/s











Density vs Temp 



																						Volume % MTJ		100		50		0

																						Density (g/cm3) vs. Temperature (°C)

SHAFER, LINDA M CTR USAF AFMC AFRL/RQTF: SHAFER, LINDA M CTR USAF AFMC AFRL/RQTF:
		Exxon Mobil              MTJ 23-002515-12   POSF 14465		50/50 Blend POSF-14482		Jet A         POSF-10325



																						-40		0.7987		0.8208		0.8441

																						-20		0.7841		0.8061		0.8292

																						0		0.7695		0.7915		0.8144

																						20		0.7549		0.7769		0.7997

																						40		0.7400		0.7621		0.7848

																						60		0.7252		0.7476		0.7695





















































Density

 vs. Temperature

Exxon Mobil              MTJ 23-002515-12   POSF 14465	-40	-20	0	20	40	60	0.79866999999999999	0.78407000000000004	0.76949000000000001	0.75488	0.74000999999999995	0.72519999999999996	50/50 Blend POSF-14482	-40	-20	0	20	40	60	0.82076000000000005	0.80611999999999995	0.79152	0.77690999999999999	0.76207000000000003	0.74760000000000004	Jet A         POSF-10325	-40	-20	0	20	40	60	0.84409999999999996	0.82921999999999996	0.81440999999999997	0.79969999999999997	0.78483000000000003	0.76949999999999996	Temperature, ° C



Density, g/cm3









Dissolved Gases

		Volume % MTJ		100		50		0

		Dissolved Gas Conc. (ppm wt.)*

SHAFER, LINDA M CTR USAF AFMC AFRL/RQTF: SHAFER, LINDA M CTR USAF AFMC AFRL/RQTF:
		Exxon Mobil              MTJ 23-002515-12   POSF 14465		 Blend       POSF-14455		Jet A         POSF-10325



		N2		154.3		150.6		134.2

		O2		85.0		82.6		75.4

		Ar		5.3		5.1		4.8

		Air		244.6		238.3		214.4

		*Air Saturated, 1 atm, 293 K





Tier 2 FFP



				D4054 Tier 2- Fit For Purpose Properties

								Identification		    Exxon Mobil              MTJ 23-002515-12       (14465)            		Blend                     (14482)		Jet A            POSF 10325              



								vol.% MTJ		100%		50%		0%

						Property		ASTM Method

				CHEMISTRY

						Carbon Hydrogen, mass%		D5291

						Hydrogen								13.85

						Carbon								85.94

				ELECTRICAL PROPERTIES

						Electrical Conductivity (Room Temp), pS/m		D2624

						0 mg/L Stadis 450								4

						1 mg/L Stadis 450								539

						2 mg/L Stadis 450								1065

						3 mg/L Stadis 450								1551

						4 mg/L Stadis 450								2230

						Dielectric Constant		Dielectrics

						-40 °C								2.196

						-20 °C								2.168

						0 °C								2.138

						30 °C								2.102

						50 °C								2.077



				BULK PHYSICAL AND PERFORMANCE PROPERTIES

						Vapor Pressure, psi:		D6378

						0 °C								0.02

						20 °C								0.11

						40 °C								0.19

						60 °C								0.42

						80 °C								1.12

						100 °C								1.84

						120 °C								2.63

						Lubricity (BOCLE) vs. CI/LI Conc., mm		D5001

						0 mg/L								0.890

						5 mg/L								0.728

						10 mg/L								0.623

						15 mg/L								0.587

						20 mg/L								0.578

						Specific Heat Capacity, kJ/(kg*K)		E1269

						-15 °C								1.863

						-10 °C								1.882

						-5 °C								1.898

						0 °C								1.909

						5 °C								1.922

						10 °C								1.937

						15 °C								1.955

						20 °C								1.974

						25 °C								1.997

						30 °C								2.019

						35 °C								2.037

						40 °C								2.058

						45 °C								2.077

						50 °C								2.095

						55 °C								2.113

						60 °C								2.128

						65 °C								2.145

						70 °C								2.162

						75 °C								2.179

						80 °C								2.197

						85 °C								2.214

						90 °C								2.233

						95 °C								2.252

						100 °C								2.271

						105 °C								2.292

						110 °C								2.313

						115 °C								2.345

						120 °C								2.374

						125 °C								2.402

						130 °C								2.417

						135 °C								2.440

						140 °C								2.461

						145 °C								2.483

						150 °C								2.505

						Surface Tension, mN/m (du Noüy Ring)		D1331A

						-10 °C								27.7

						23 °C								25.6

						40 °C								24.2

						Thermal Conductivity, W/m*K		D7896

						0 °C								0.1221

						10 °C								0.1201

						20 °C								0.1182

						30 °C								0.1162

						40 °C								0.1142

						50 °C								0.1122

						Water Solubility, mg/kg (Karl Fischer Water Content)		D6304

						0 °C								36

						30 °C								90

						40 °C								114

						50 °C								162

						Density, kg/m3		D4052

						5 °C								810.6

						15 °C								803.3

						25 °C								795.9

						35 °C								788.6

						45 °C								781.0

						55 °C								773.6

						65 °C								766.1

						75 °C								758.8

						85 °C								750.9



				GROUND HANDLING PROPERTIES AND SAFETY

						Peroxides @ 65 °C		D3703

						0 wks								0.720

						1 wks								1.039

						2 wks								1.000

						3 wks								1.320

						6 wks								1.760

						Oxygen Stability of Fuel by Overpressure, mg/100mL		D5304

						Run 1								0.00*

						Run 2								0.00		*Duplicate A (Rep 1) failed to hold pressure all the way through the test

						Explosion Limits, %		E681

						Upper Explosion Limit (UEL)								>5.14 

						Lower Explosion Limit (LEL)								0.68

						Auto Ignition Temperature of Liquid Chemical Products		E659

						Hot Flame Auto Ignition Temperature, °C 								N/A 

						Hot Flame Lag Time, seconds								N/A 

						Cool Flame Auto Ignition Temperature, °C								229

						Cool Flame Lag Time, seconds								203

						Barometric Pressure, mmHg								745.0

						Reaction Threshold Temperature, °C								214

						Hot Surface Ignition Temperature		ISO 20823

						Average Height, inches								11.8

						Lowest Ignition Temperature, °F/°C 								1035/557 

						Highest Temperature with NO Ignition, °F/°C								1030/554 

						Ignition Category								I(T) 













































































































Bulk Modulus

				MTJ 23-002515-12   (14465) 								Blend (14482)								 Jet A POSF-10325 

		Bulk Modulus 								Bulk Modulus 								Bulk Modulus 

		Temperature (°C) 		Pressure (psig) 		Bulk Modulus 				Temperature (°C) 		Pressure (psig) 		Bulk Modulus 				Temperature (°C) 		Pressure (psig) 		Bulk Modulus 

						(psi) 								(psi) 								(psi) 

		34.8								34.8								34.7		1* 		180044

		34.7								34.8								34.7		1045		195010

		34.7								34.8						Yo		34.7		1501		200555

		34.7								34.8								34.7		2062		208380

		34.7								34.8								34.7		2511		211533

		34.7								34.8								34.7		3025		220042

		34.7								34.8								34.7		3558		229622

		34.7								34.8								34.7		4076		233130

		34.7								34.8								34.7		4519		238218

		34.7								34.8								34.7		4992		241325

		34.8								34.8								34.7		5431		246247

		55.8								55.9								55.7		7* 		156110

		55.7								55.6								55.7		1018		168262

		55.7								55.6								55.7		1523		173381

		55.7								55.6								55.7		2030		181162

		55.7								55.6								55.7		2503		187395

		55.7								55.6								55.7		3051		193756

		55.7								55.6								55.7		3556		198203

		55.7								55.6								55.7		3954		204778

		55.7								55.6								55.7		4534		211409

		55.7								55.6								55.7		5039		216009

		55.7								55.6								55.7		5506		225907

		76.2								76.2								76.0		57* 		134634

		76.0								75.9								76.0		1033		147842

		76.0								75.9								76.0		1506		152469

		76.0								75.9								76.0		1996		160469

		76.0								75.9								76.0		2565		165708

		76.0								75.9								76.0		3062		169052

		76.0								75.9								76.0		3569		177958

		76.0								75.9								76.0		3868		181690

		76.0								75.9								76.0		4523		189056

		76.0								75.9								76.0		4896		193773

		76.0								75.9								76.0		5521		202823

																				*This value is estimated





Dielectric Constant

		Dielectric Constant       IP PM-FC-22		Temperature (°C)		Density (kg/m^3)		Relative Permittivity		K-1		(K-1)/D

		POSF 14465                Exxon Mobil MTJ 23-002515-12		10		762.3		2.036		1.036		1.360

				15		758.7		2.030		1.030		1.358

		POSF 14454                CSIR IIP Biojet-Batch 3		20		755.1		2.024		1.024		1.356

				25		751.4		2.018		1.018		1.354

		POSF 14454                CSIR IIP Biojet-Batch 3		30		747.8		2.011		1.011		1.352

				35		744.2		2.005		1.005		1.351

		
 POSF 14482      Blend		10		784.7		2.082		1.082		1.379

				15		781.1		2.075		1.075		1.377

				20		777.5		2.069		1.069		1.375

				25		773.8		2.062		1.062		1.373

				30		770.2		2.056		1.056		1.371

				35		766.5		2.049		1.049		1.369

		
 POSF 10325          Jet A		10		807.1		2.129		1.129		1.398

				15		803.4		2.122		1.122		1.396

				20		799.8		2.115		1.115		1.394

				25		796.2		2.108		1.108		1.391

				30		792.5		2.101		1.101		1.389

				35		788.9		2.094		1.094		1.386







1.0364900000000001	1.03016	1.0239400000000001	1.0177	1.01139	1.00508	1.3596342791179674	1.3577783342779191	1.3560682311808021	1.3543330139465559	1.352469210093473	1.3505690751017883	

1.0821999999999998	1.07545	1.0688800000000001	1.0623200000000002	1.0556800000000002	1.0490300000000001	1.3790906310531141	1.3769284936943857	1.3748183209641529	1.3728434628655615	1.3707281603822585	1.3685261043128867	

1.1286	1.1216300000000001	1.1146199999999999	1.1076800000000002	1.1007199999999999	1.0937199999999998	1.3984090402200582	1.3961561920410273	1.3936059814205874	1.3912606604117215	1.3888510359098596	1.3863685337997995	







SPE Polars- GCxGC



		Volume % MTJ		100		50		0

		Speciated Polars (mg/L)		 Exxon Mobil              MTJ 23-002515-12   POSF 14465		50/50 Blend POSF-14482		Jet A         POSF-10325



		Phenols		1		57		111

		Anilines		<1		1		2

		Indoles		<1		2		3

		Quinolines		<1		7		13

		Tetrahydro-quinolines		<1		1		1

		Pyridines		<1		1		1

		Carbazoles		<1		1		3

		Ketones		10		24		34

		Cycloketones		1		10		20

		Alcohols 		72		56		35

		Aldehydes		3		5		9

		Ethers*		32		15		<2

		Esters		<1		4		10

		Phthalates		<1		1		1

		Other		7		54		100

		Total		146		239		345

		*Compounds eluting in the ethers region are likely more highly branched alcohols.





SPE Polars- GCxGC Chromatograms





14465-MTJ SPE

14482 50/50 Blend
SPE

10325 Jet A 
SPE



D2425 



		Volume % MTJ		100		50		0

				 Exxon Mobil              MTJ 23-002515-12   POSF 14465		50/50 Blend POSF-14482		Jet A         POSF-10325



		

shaferlm: shaferlm:
		 D2425 (mass %)

		Paraffins (normal + iso)		98		71		51

		Monocycloparaffins* 		2		15		23

		Dicycloparaffins (condensed)		<1		4		7

		Tricycloparaffins (condensed)		<1		1		2

		Alkylbenzenes		<0.1		6.4		13.0

		Indans and Tetralins		<0.1		1.6		2.9

		Indenes and CnH2n-10		<0.1		0.1		0.2

		Naphthalene		<0.1		0.1		0.3

		Naphthalenes		<0.1		1.0		1.8

		Acenaphthenes		<0.2		<0.2		<0.2

		Acenaphthylenes		<0.2		<0.2		<0.2

		Tricyclic Aromatics		<0.2		<0.2		<0.2

		Total		100		100		100

		*& noncondensed polycycloparaffins





HTA-GCxGC 

		GCxGC Summary

				POSF-14465						POSF-14482						POSF-10325								POSF-14465						POSF-14482						POSF-10325

				MTJ 23-002515-12						50/50 Blend						Jet A								MTJ 23-002515-12						50/50 Blend						Jet A

		Hydrogen Content (weight %)		15.4						14.7						14.0

		Average Molecular Weight (g/mole)		162						161						161

		Average Molecular Formula - C		11.4						11.4						11.5

		Average Molecular Formula - H		24.7						23.4						22.3

				Weight %		Volume %				Weight %		Volume %				Weight %		Volume %

		Aromatics

		Alkylbenzenes																				Aromatics

		benzene (C06)		<0.01		<0.01				0.01		0.01				<0.01		<0.01				C6								0.01

		toluene (C07)		<0.01		<0.01				0.09		0.08				0.11		0.10				C7								0.09						0.11

		C2-benzene (C08)		<0.01		<0.01				0.60		0.54				0.90		0.82				C8								0.60						0.90

		C3-benzene (C09)		<0.01		<0.01				1.54		1.38				2.80		2.59				C9								1.55						2.82

		C4-benzene (C10)		<0.01		<0.01				1.66		1.48				3.13		2.89				C10								1.92						3.63

		C5-benzene (C11)		<0.01		<0.01				1.23		1.09				2.35		2.16				C11								1.90						3.67

		C6-benzene (C12)		<0.01		<0.01				0.59		0.53				1.20		1.11				C12								1.40						2.91

		C7-benzene (C13)		<0.01		<0.01				0.33		0.29				0.74		0.68				C13								0.98						2.06

		C8-benzene (C14)		<0.01		<0.01				0.23		0.21				0.44		0.41				C14								0.57						1.20

		C9+-benzene (C15)		<0.01		<0.01				0.09		0.08				0.19		0.18				C15								0.20						0.52

		C10+-benzene (C16+)		<0.01		<0.01				0.03		0.03				0.11		0.10				C16								0.03						0.11

		Total Alkylbenzenes		<0.01		<0.01				6.40		5.70				11.98		11.05				C17

																						C18

		Diaromatics (Naphthalenes, Biphenyl, etc.)																				C19

		diaromatic-C10		<0.01		<0.01				0.11		0.08				0.22		0.17				C20

		diaromatic-C11		<0.01		<0.01				0.34		0.26				0.67		0.52

		diaromatic-C12		<0.01		<0.01				0.42		0.32				0.87		0.69

		diaromatic-C13		<0.01		<0.01				0.22		0.17				0.45		0.37

		diaromatic-C14		<0.01		<0.01				0.07		0.06				0.19		0.15																								POSF-14465								POSF-14482								POSF-10325

		diaromatic-C15+		<0.01		<0.01				0.01		0.01				0.06		0.05																								MTJ 23-002515-12								50/50 Blend								Jet A

		Total Diaromatics		<0.01		<0.01				1.18		0.91				2.45		1.94																								Aromatics		Iso-Paraffins		N-Paraffins		Cycloparaffins		Aromatics		Iso-Paraffins		N-Paraffins		Cycloparaffins		Aromatics		Iso-Paraffins		N-Paraffins		Cycloparaffins

																																								C6										0.01

		Cycloaromatics (Indans, Tetralins,etc.)																																						C7				0.02		0.02		0.00		0.09		0.06		0.12		0.22		0.11		0.07		0.13		0.23

		cycloaromatic-C09		<0.01		<0.01				0.01		0.01				0.02		0.02																						C8				0.21		0.02		0.00		0.6		0.26		0.23		0.47		0.9		0.31		0.3		0.7

		cycloaromatic-C10		<0.01		<0.01				0.15		0.12				0.28		0.23																						C9				12.39		0.30		0.00		1.55		6.31		0.9		1.49		2.82		1.06		1.39		2.41

		cycloaromatic-C11		<0.01		<0.01				0.33		0.27				0.65		0.55																						C10				17.26		0.18		0.00		1.92		10.37		1.95		2.9		3.63		3.58		2.68		5.27

		cycloaromatic-C12		<0.01		<0.01				0.39		0.32				0.84		0.73																						C11				17.98		0.12		0.00		1.9		11.81		2.3		3.63		3.67		5.14		4.07		7.19

		cycloaromatic-C13		<0.01		<0.01				0.43		0.36				0.87		0.75																						C12				16.96		0.09		0.00		1.4		10.85		1.94		3.66		2.91		4.78		4.02		6.77

		cycloaromatic-C14		<0.01		<0.01				0.27		0.23				0.57		0.49																						C13				11.25		0.05		0.00		0.98		7.61		1.44		3.23		2.06		4.34		2.91		5.78

		cycloaromatics-C15+		<0.01		<0.01				0.10		0.08				0.27		0.24																						C14				8.77		0.04		0.00		0.57		6.14		0.81		2.02		1.2		3.76		2.26		3.68

		Total Cycloaromatics		<0.01		<0.01				1.67		1.39				3.50		3.01																						C15				6.25		0.02		0.00		0.2		4.11		0.45		1.41		0.52		2.13		1.07		2.25

																																								C16				3.95				0.00		0.03		2.67		0.19		0.56		0.11		1.26		0.39		0.93

		Total Aromatics		0.01		0.01				9.25		8.00				17.93		16.00																						C17				0.21								0.23		0.06		0.13				0.25		0.15		0.32

																																								C18												0.09		0.02		0.03				0.23		0.04		0.06

		Paraffins																																						C19												0.05		0.01						0.09		0.02		0.02

		iso-Paraffins																																						C20												0.02								0.03		0.01

		C07& lower-isoparaffins		0.02		0.02				0.06		0.07				0.07		0.08

		C08-isoparaffins		0.21		0.22				0.26		0.29				0.31		0.35

		C09-isoparaffins		12.39		12.90				6.31		6.80				1.06		1.17

		C10-isoparaffins		17.26		17.68				10.37		10.98				3.58		3.92

		C11-isoparaffins		17.98		18.02				11.81		12.23				5.14		5.50

		C12-isoparaffins		16.96		17.04				10.85		11.27				4.78		5.14

		C13-isoparaffins		11.25		11.05				7.61		7.73				4.34		4.56

		C14-isoparaffins		8.77		8.55				6.14		6.18				3.76		3.92

		C15-isoparaffins		6.25		6.05				4.11		4.11				2.13		2.21

		C16-isoparaffins		3.95		3.80				2.67		2.65				1.26		1.30

		C17-isoparaffins		0.21		0.20				0.23		0.23				0.25		0.25

		C18-isoparaffins		<0.01		<0.01				0.09		0.09				0.23		0.24

		C19-isoparaffins		<0.01		<0.01				0.05		0.04				0.09		0.09

		C20-isoparaffins		<0.01		<0.01				0.02		0.02				0.03		0.03

		C21-isoparaffins		<0.01		<0.01				<0.01		<0.01				<0.01		<0.01

		C22-isoparaffins		<0.01		<0.01				<0.01		<0.01				<0.01		<0.01

		C23-isoparaffins		<0.01		<0.01				<0.01		<0.01				<0.01		<0.01

		C24-isoparaffins		<0.01		<0.01				<0.01		<0.01				<0.01		<0.01

		Total iso-Paraffins		95.25		95.55				60.57		62.68				27.03		28.77



		n-Paraffins

		n-C07 &lower		0.02		0.02				0.12		0.13				0.13		0.15

		n-C08		0.02		0.02				0.23		0.25				0.30		0.34

		n-C09		0.30		0.31				0.90		0.96				1.39		1.53

		n-C10		0.18		0.18				1.95		2.05				2.68		2.92

		n-C11		0.12		0.12				2.30		2.39				4.07		4.37

		n-C12		0.09		0.09				1.94		1.99				4.02		4.26

		n-C13		0.05		0.05				1.44		1.46				2.91		3.06

		n-C14		0.04		0.04				0.81		0.82				2.26		2.36

		n-C15		0.02		0.02				0.45		0.45				1.07		1.10

		n-C16		<0.01		<0.01				0.19		0.19				0.39		0.40

		n-C17		<0.01		<0.01				0.06		0.06				0.15		0.15

		n-C18		<0.01		<0.01				0.02		0.02				0.04		0.04

		n-C19		<0.01		<0.01				0.01		0.01				0.02		0.02

		n-C20		<0.01		<0.01				<0.01		<0.01				0.01		0.01

		n-C21		<0.01		<0.01				<0.01		<0.01				<0.01		<0.01

		n-C22		<0.01		<0.01				<0.01		<0.01				<0.01		<0.01

		n-C23		<0.01		<0.01				<0.01		<0.01				<0.01		<0.01

		Total n-Paraffins		0.84		0.85				10.42		10.79				19.44		20.74



		Cycloparaffins

		Monocycloparaffins		 						 						 						Cyclics

		C1 & lower-monocyclo (C07)		0.02		0.02				0.22		0.22				0.23		0.24				C7		0.02						0.22						0.23

		C2-monocyclo (C08)		0.02		0.02				0.44		0.43				0.65		0.65				C8		0.02						0.47						0.70

		C3-monocyclo (C09)		0.16		0.15				1.19		1.15				1.96		1.96				C9		0.16						1.49						2.41

		C4-monocyclo (C10)		0.33		0.30				2.46		2.31				4.49		4.37				C10		0.33						2.90						5.27

		C5-monocyclo (C11)		0.49		0.46				2.45		2.36				4.85		4.84				C11		0.52						3.63						7.19

		C6-monocyclo (C12)		0.57		0.53				2.54		2.44				4.61		4.57				C12		0.59						3.66						6.77

		C7-monocyclo (C13)		0.64		0.59				2.43		2.31				4.23		4.15				C13		0.65						3.23						5.78

		C8-monocyclo (C14)		0.55		0.51				1.50		1.42				2.54		2.50				C14		0.57						2.02						3.68

		C9-monocyclo (C15)		0.60		0.55				0.99		0.94				1.42		1.40				C15		0.62						1.41						2.25

		C10-monocyclo (C16)		0.42		0.38				0.41		0.39				0.60		0.58				C16		0.43						0.56						0.93

		C11-monocyclo (C17)		<0.01		<0.01				0.09		0.08				0.21		0.21				C17								0.13						0.32

		C12-monocyclo (C18)		<0.01		<0.01				0.03		0.02				0.06		0.06				C18								0.03						0.06

		C13+-monocyclo (C19+)		<0.01		<0.01				<0.01		<0.01				0.02		0.02				C19														0.02

		Total Monocycloparaffins		3.79		3.50				14.74		14.08				25.88		25.56



		Dicycloparaffins (Decalins, Bihexyls, etc.)

		C08-dicycloparaffins		<0.01		<0.01				0.03		0.03				0.05		0.05

		C09-dicycloparaffins		<0.01		<0.01				0.30		0.27				0.45		0.41

		C10-dicycloparaffins		<0.01		<0.01				0.42		0.36				0.74		0.66

		C11-dicycloparaffins		0.03		0.02				1.14		1.03				2.27		2.11

		C12-dicycloparaffins		0.02		0.02				0.96		0.87				1.87		1.75

		C13-dicycloparaffins		0.01		0.01				0.60		0.54				1.21		1.13

		C14-dicycloparaffins		0.02		0.01				0.48		0.43				1.05		0.98

		C15-dicycloparaffins		0.02		0.02				0.39		0.35				0.69		0.64

		C16-dicycloparaffins		0.01		0.01				0.12		0.11				0.24		0.22

		C17+-dicycloparaffins		<0.01		<0.01				0.04		0.04				0.11		0.10

		Total Dicycloparaffins		0.11		0.09				4.48		4.03				8.66		8.06



		Tricycloparaffins

		C10-tricycloparaffins		<0.01		<0.01				0.02		0.02				0.04		0.04

		C11-tricycloparaffins		<0.01		<0.01				0.04		0.03				0.07		0.06

		C12-tricycloparaffins		<0.01		<0.01				0.16		0.12				0.29		0.24

		C13-tricycloparaffins		<0.01		<0.01				0.20		0.16				0.34		0.28

		C14-tricycloparaffins		<0.01		<0.01				0.04		0.03				0.09		0.08

		C15-tricycloparaffins		<0.01		<0.01				0.03		0.03				0.14		0.11

		C16+-tricycloparaffins		<0.01		<0.01				0.03		0.03				0.09		0.08

		Total Tricycloparaffins		<0.01		<0.01				0.53		0.42				1.06		0.88

				 						 						 

		Total Cycloparaffins		3.90		3.59				19.75		18.53				35.60		34.49







Aromatics	C6	C7	C8	C9	C10	C11	C12	C13	C14	C15	C16	C17	C18	C19	C20	Iso-Paraffins	C6	C7	C8	C9	C10	C11	C12	C13	C14	C15	C16	C17	C18	C19	C20	0.02	0.21	12.39	17.260000000000002	17.98	16.96	11.25	8.77	6.25	3.95	0.21	N-Paraffins	C6	C7	C8	C9	C10	C11	C12	C13	C14	C15	C16	C17	C18	C19	C20	0.02	0.02	0.3	0.18	0.12	0.09	0.05	0.04	0.02	Cycloparaffins	C6	C7	C8	C9	C10	C11	C12	C13	C14	C15	C16	C17	C18	C19	C20	0	0	0	0	0	0	0	0	0	0	
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						POSF-14465								POSF-14482								POSF-10325

						MTJ 23-002515-12								50/50 Blend								Jet A

						Aromatics		Iso-Paraffins		N-Paraffins		Cycloparaffins		Aromatics		Iso-Paraffins		N-Paraffins		Cycloparaffins		Aromatics		Iso-Paraffins		N-Paraffins		Cycloparaffins

				C6										0.01

				C7				0.02		0.02		0		0.09		0.06		0.12		0.22		0.11		0.07		0.13		0.23

				C8				0.21		0.02		0		0.6		0.26		0.23		0.47		0.9		0.31		0.3		0.7

				C9				12.39		0.3		0		1.55		6.31		0.9		1.49		2.82		1.06		1.39		2.41

				C10				17.26		0.18		0		1.92		10.37		1.95		2.9		3.63		3.58		2.68		5.27

				C11				17.98		0.12		0		1.9		11.81		2.3		3.63		3.67		5.14		4.07		7.19

				C12				16.96		0.09		0		1.4		10.85		1.94		3.66		2.91		4.78		4.02		6.77

				C13				11.25		0.05		0		0.98		7.61		1.44		3.23		2.06		4.34		2.91		5.78

				C14				8.77		0.04		0		0.57		6.14		0.81		2.02		1.2		3.76		2.26		3.68

				C15				6.25		0.02		0		0.2		4.11		0.45		1.41		0.52		2.13		1.07		2.25





				C16				3.95				0		0.03		2.67		0.19		0.56		0.11		1.26		0.39		0.93

				C17				0.21								0.23		0.06		0.13				0.25		0.15		0.32

				C18												0.09		0.02		0.03				0.23		0.04		0.06

				C19												0.05		0.01						0.09		0.02		0.02





				C20												0.02								0.03		0.01
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Preliminary Tier 2 MTJ Data (ExxonMobil Sample #1)

* Tier 2 properties on-spec for 50:50 blend

* Not all Tier 2 results shown

* Available Tier 2 properties meet all typicals for 100%
MTJ product, using D7566 Annex A5 ATJ comparison

* Hydrogen content is excellent

» Distillation slope meets/exceeds the petroleum component
e Viscosity @ -40C better than petroleum component

* Derived cetane comparable to petroleum component

* Initial halogen result higher than expected, but retest

at 2"d |ab gave on-spec result
* There are no halogens in the feed or process

* Only remaining Tier 2 test to complete is Autoignition

Ex¢onMobil

Tier 1- Fuel Specification Properties

Exxon Mobil
Identification MTJ 23- POSF 14482 POSF 10325
002515-12 Blend Jet A
POSF 14465
vol.% MTJ 100% 50% 0%
Property Limit | D1655/D7566 ASTM Test
CHEMISTRY
Aromatics vol% on blend Min 8.4 25 D6379
Hydrogen Content Min 13.4 15.3 14.7 14.2 D5291
Nitrogen, mg/kg Max 2 <1 1 q D4629
Distillation Slope
T50-T10, °C Min 15 24 27 28
T90-T10, °C Min 40 | 71 70 68
Lubricity, mm Max 0.85 0.81 0.72 0.61 D5001
Conductivity, mm 2 5 ) D2624
Viscosity -40C mm2/s Max 12 7.8 8.3 9.2 D7042
Water Content, mg/kg Max 75 Z 14 24 D6304
IQT Derived Cetane Min 40 47 50 49 D6890
IQT Ignition Delay (milliseconds) 4.38 4,13 4.16 D6890
Total Halogens, mg/kg Max 1 3.6 (<1) D7359
FAME, ppm Max 50 <5 <5 <5 IP585
Carbon and Hydrogen Content, . 100.0 100.0
ncs 0% yarog Min 99.5 @a.7/15.3) | (85.3/1a7) |98 (859/139)|  D5291




Preliminary Tier 2 MTJ Data (ExxonMobil Sample #1)

* Additional Tier 2 Fit for Purpose data meets typical Viscosity vs. Temperature
10.00
EXDECtatIOHS 800 w
(o]
6.00 E
>
 Some materials compatibility has been completed
— 200 >
and shows limited impact on o-ring swell for 50:50
-40 -35 -30 -25 -20 -15 -10 -5 O 5 10 15 20 25 30 35 40 45 50 55 60
blends, and as-expected performance from a
e e —@— Exxon Mobil MTJ 23-002515-12 POSF 14465
paraffinic SBC such as MT) D
Jet A POSF-10325
Table 2 Density
Summary of Volume Swell of Selected O-rings vs. Temperature
Aged in the Test Fuels and the Average Values for JP-8 _ 0.8600
JP-8 90% Prediction Interval f’POSF Blend\ Jet A 0.8400 .
Specification | Material | Material ID | LL Mean UL 14465 | 14482 | 10325 gzzggg
%viv %v/v Yov/v %viv | %viv | %viv 0:7800 Z
AMS5315 Nitrile Rubber | N0602e* 16.4 21.4 26.5 8.6 | 144 | 200 07600 §
N0602 34 6.9 10.5 0.5 5.0 6.9 0.7400
AMS25988 | Fluorosilicone | L1120 5.0 6.0 6.9 57 | 60 | 60 o 0 0 a0 0 10 o s a0 e e
AMS7276 Fluorocarbon | V0747 0.2 0.4 0.7 \ -0.2 00 4 02 Temperature, ° C
*Plasticizer pre-extracted
—@— Exxon Mobil MTJ 23-002515-12 POSF 14465
=@="50/50 Blend POSF-14482
- Jet A POSF-10325
Ex¢onMobil




ExxonMobil Sample #1 MTJ product is paraffinic

o,
NOISE Analysis of MTJ Synthetic Blend Component solume o T 100 : 20 0
20.00 _ { BwxonMobil 1000 Blend Jet A
18,00 » Product fractionated to . m N-Paraffins MTJ 23-002515-12 POSF-14482 POSF-10325
16,00 remove C8- __ m Olefins POSF 14465
oo » No aromatics detected _ Cyclo-Paraffins D2425 (mass %)
, Paraffins (normal + iso) 98 71 51
2 12.00 o W Iso-Paraffins Monocycloparaffins* 2 15 23
= 10.00 - Dicycloparaffins (condensed) <1 4 7
8.00 Tricycloparaffins (condensed) <1 1 2
6.00 Alkylbenzenes <0.1 6.4 13.0
4.00 Indans and Tetralins <0.1 1.6 2.9
500 Indenes and C,H,,,.10 <0.1 0.1 0.2
0.00 I . Naphthalene <0.1 0.1 0.3
5 5 v 3 9 10 11 12 18 19 Naphthalenes <0.1 1.0 1.8
Carbon Number Acenaphthenes <0.2 <0.2 <0.2
Acenaphthylenes <0.2 <0.2 <0.2
Tricyclic Aromatics <0.2 <0.2 <0.2
Total 100 100 100

*& noncondensed polycycloparaffins

100% MTJ Product 50:50 Blend

‘ ‘ ' [ f" e ij\,i”" i T e —
| - b # -

Ex¢onMobil



Neat and Blends 



				Tier 1- Fuel Specification Properties

										Identification		 Exxon Mobil              MTJ 23-002515-12   POSF 14465                				POSF 14482 Blend		POSF 10325             Jet A



										vol.%  MTJ		100%				50%		0%

						Property		Limit		D1655/D7566										ASTM Test

				COMPOSITION

						Acidity, total mg KOH/g		Max		0.10 BD/0.015 NT		0.001				0.003		0.000		D3242

						Aromatics, vol %		Max		26.5		0.0				8.5		16.4		D6379

						Sulfur, mercaptan, mass %		Max		0.003		<0.0003				<0.0003		0.001		D3227

						Sulfur, total mass %		Max		0.30 BD/0.0015 NT								0.0402		D5453

						Sulfur, total mass %		Max		0.30 BD/0.0015 NT		<0.0003				0.0198				D2622

				VOLATILITY

						Distillation temperature, °C:														D86

						10 % recovered, temperature (T10)		Max		205		166				170		177

						50 % recovered, temperature (T50)				report		190				198		205

						90 % recovered, temperature (T90)				report		238				241		244

						Final boiling point, temperature		Max		300		256				264		271

						Distillation Residue, %		Max		1.5		1.5				1.3		1.4

						Distillation Loss, %		Max		1.5		0.5				0.2		0.5

						Flash point, °C		Min		38		46				45		48		D93 

						Density at 15°C, kg/m3		Min		775 to 840 BD/      730 to 772 NT		758				781		803		D4052

				FLUIDITY

						Freezing point, °C		Max		-40		<-80				-58		-51		D5972

						Viscosity @-20°C, mm 2/s		Max		8.0		3.9				4.1		4.5		D7042

				COMBUSTION

						Net Heat of Combustion, MJ/kg		Min		42.8		44.2				43.7		43.1		D4809

						Smoke point, mm OR		Min		25		49				32		26		D1322

				CORROSION

						Copper strip, 2 h at 100°C		Max		No. 1		1a				1a		1a		D130

				THERMAL STABILITY

						JFTOT, Temperature, °C				260BD, 325NT		325				260		260		D3241

						Filter pressure drop, mm Hg		Max		25		1				0		0

						Tube Rating: 

						nm avg over area of 2.5 mm		Max		85		16				13		9

				CONTAMINANTS

						Existent gum, mg/100 mL		Max		7		<1				<1		<1		D381

						Microseparometer, Rating														D3948

						W/O electrical conductivity additive		Min		85		100				93		92		D3948

				Tier 2- Fit-for-Purpose Properties

						Property		Limit		D4054										ASTM Test

				CHEMISTRY

						Aromatics  vol% on blend		Min		8.4						8.5				D6379

						Hydrogen Content		Min		13.4		15.3				14.7		14.2		D5291

						Nitrogen, mg/kg		Max		2		<1				1		4		D4629

				BULK PHYSICAL AND PERFORMANCE PROPERTIES

						Distillation temperature, °C:														D86

						Initial Boiling Point						151				154		155

						10 % recovered, temperature (T10)		Min/Max		150/205		166				171		177

						20 % recovered, temperature						171				177		184

						30 % recovered, temperature						176				184		191

						40 % recovered, temperature						183				191		198

						50 % recovered, temperature (T50)		Min/Max		165/229		190				198		205

						60 % recovered, temperature						199				206		212

						70 % recovered, temperature						209				215		220

						80 % recovered, temperature						221				226		231

						90 % recovered, temperature (T90)		Min		190		238				241		244

						Final boiling point, temperature		Max		300		256				264		271

						Distillation Slope

						T50-T10, °C		Min		15		24				27		28

						T90-T10, °C		Min		40		71				70		68



						Simulated Distillation temperature, °C:														D2887

						Initial Boiling Point (0.5%)						121		104		104		113

						5% recovered, temperature						134		138		138		148

						10 % recovered, temperature						140		149		149		162

						15 % recovered, temperature						153		157		157		170

						20 % recovered, temperature						156		164		164		174

						25 % recovered, temperature						162		171		171		181

						30 % recovered, temperature						166		176		176		188

						35 % recovered, temperature						175		181		181		194

						40 % recovered, temperature						178		188		188		198

						45 % recovered, temperature						184		194		194		203

						50 % recovered, temperature 						190		198		198		208

						55 % recovered, temperature 						196		205		205		214

						60 % recovered, temperature						200		211		211		216

						65 % recovered, temperature						207		215		215		224

						70 % recovered, temperature						215		223		223		230

						75 % recovered, temperature						224		230		230		234

						80 % recovered, temperature						232		236		236		242

						85 % recovered, temperature						242		246		246		251

						90 % recovered, temperature						252		254		254		258

						95 % recovered, temperature						265		268		268		270

						Final boiling point, temperature (99.5%)						284		299		299		305



						JFTOT Breakpoint, Temperature, °C										310		295		D3241

						Filter pressure drop, mm Hg		Max		25						<1		14

						Tube Rating: 

						ETR, nm avg over area of 2.5 mm		Max		85						84		45



						Lubricity, mm		Max		0.85		0.81				0.72		0.61		D5001

						Conductivity, mm						3				6		0		D2624

						Viscosity -40C mm2/s		Max		12		7.8				8.3		9.2		D7042

						Water Content, mg/kg		Max		75		7				14		24		D6304

						IQT Derived Cetane		Min		40								49		D6890

						IQT Ignition Delay (milliseconds)		 		 								4.16		D6890

						Total Halogens, mg/kg		Max		1		3.6								D7359

						FAME, ppm		Max		50								 		IP585

						Carbon and Hydrogen Content, Mass %		Min		99.5		100.0 (15.3/84.7)				100.0 (14.7/85.3)		99.8 (13.9/85.9)		D5291





Thermal Stability 



				THERMAL STABILITY BREAKPOINT

												Exxon Mobil      MTJ 23-002515-12                     POSF-14465		POSF 14482 Blend

														(50%)

						Property		Limit		D1655/D7566										ASTM Test

				THERMAL STABILITY

						JFTOT, Temperature, °C						325		260		310		315		D3241

						Filter pressure drop, mm Hg		Max		25		1		0		<1		1

						Tube Rating: 

						ETR, nm avg over area of 2.5 mm		Max		85		16		13		84		90































































































































Sim Dis



		Volume % MTJ				100		50		0				Volume % MTJ				100		50		0

		Simulated Distillation				 Exxon Mobil              MTJ 23-002515-12   POSF 14465		50/50 Blend POSF-14482		Jet A         POSF-10325				D86 Correlation				 Exxon Mobil              MTJ 23-002515-12   POSF 14465		50/50 Blend POSF-14482		Jet A         POSF-10325



		IBP:		0.5%		121		113		113				IBP:		0.5%		154		154		160

				5.0%		134		138		148						5.0%		157		164		176

				10.0%		140		149		162						10.0%		160		168		178

				15.0%		153		157		170						20.0%		166		175		186

				20.0%		156		164		174						30.0%		174		182		192

				25.0%		162		171		181						50.0%		189		196		206

				30.0%		166		176		188						70.0%		208		214		221

				35.0%		175		181		194						80.0%		220		225		230

				40.0%		178		188		198						90.0%		236		239		243

				45.0%		184		194		203						95.0%		249		252		254

				50.0%		190		198		208				FBP:		99.5%		259		264		266

				55.0%		196		205		214

				60.0%		200		211		216

				65.0%		207		215		224

				70.0%		215		223		230

				75.0%		224		230		234

				80.0%		232		236		242

				85.0%		242		246		251

				90.0%		252		254		258

				95.0%		265		268		270

		FBP:		99.5%		284		299		305































Trace Metals -SQ



				Volume % MTJ		100		50		0



				Trace Elements by ICP-MS-Single Quad                           (µg/kg or ppb Wt)		 Exxon Mobil              MTJ 23-002515-12   POSF 14465		50/50 Blend POSF-14482		Jet A         POSF-10325



				Al (aluminum)		<100		<100		<100

				Ca (calcium)		<50		<50		<50

				Co (cobalt)		<15		<15		<15

				Cr (chromium)		<10		<10		<10

				Cu (copper)		<5		<5		<5

				Fe (iron)		<25		<25		<25

				K (potassium)		<50		<50		<50

				Li (lithium)		<10		<10		<10

				Mg (magnesium)		<10		<10		<10

				Mn (manganese)		<5		<5		<5

				Mo (molybdenum)		<10		<10		<10

				Na (sodium)		<50		<50		<50

				Ni (nickel)		<25		<25		<25

				P (phosphorus)*		47		67		161

				Pb (lead)		<5		<5		<5

				Pd (palladium)		<15		<15		<15

				Pt (platinum)		<15		<15		<15

				Si (silicon)*		123		142		237

				Sn (tin)		<50		<50		<50

				Sr (strontium)		<15		<15		<15

				Ti (titanium)		<30		<30		<30

				V (vanadium)		<5		<5		<5

				Zn (zinc)		<50		<50		<50

				*Analyzed using a Triple-Quad ICP-MS





Viscosity vs Temp 



																						Volume % MTJ		100		50		0

																						Viscosity (mm2/s) vs. Temperature (°C)

SHAFER, LINDA M CTR USAF AFMC AFRL/RQTF: SHAFER, LINDA M CTR USAF AFMC AFRL/RQTF:
		 Exxon Mobil              MTJ 23-002515-12   POSF 14465		50/50 Blend POSF-14482		Jet A         POSF-10325



																						-40		7.84		8.34		9.17

																						-20		3.92		4.14		4.45

																						0		2.35		2.46		2.63

																						20		1.62		1.68		1.78

																						40		1.21		1.25		1.32

																						60		0.93		0.98		1.02













































Viscosity vs. Temperature

 Exxon Mobil              MTJ 23-002515-12   POSF 14465	-40	-20	0	20	40	60	7.8407	3.9184999999999999	2.35	1.6158999999999999	1.2065999999999999	0.93379999999999996	50/50 Blend POSF-14482	-40	-20	0	20	40	60	8.3445	4.1360000000000001	2.4594999999999998	1.6839999999999999	1.2533000000000001	0.97660000000000002	Jet A         POSF-10325	-40	-20	0	20	40	60	9.1649999999999991	4.4509999999999996	2.6269999999999998	1.7845	1.3174999999999999	1.02	Temperature, ° C



Viscosity, mm2/s











Density vs Temp 



																						Volume % MTJ		100		50		0

																						Density (g/cm3) vs. Temperature (°C)

SHAFER, LINDA M CTR USAF AFMC AFRL/RQTF: SHAFER, LINDA M CTR USAF AFMC AFRL/RQTF:
		Exxon Mobil              MTJ 23-002515-12   POSF 14465		50/50 Blend POSF-14482		Jet A         POSF-10325



																						-40		0.7987		0.8208		0.8441

																						-20		0.7841		0.8061		0.8292

																						0		0.7695		0.7915		0.8144

																						20		0.7549		0.7769		0.7997

																						40		0.7400		0.7621		0.7848

																						60		0.7252		0.7476		0.7695





















































Density

 vs. Temperature

Exxon Mobil              MTJ 23-002515-12   POSF 14465	-40	-20	0	20	40	60	0.79866999999999999	0.78407000000000004	0.76949000000000001	0.75488	0.74000999999999995	0.72519999999999996	50/50 Blend POSF-14482	-40	-20	0	20	40	60	0.82076000000000005	0.80611999999999995	0.79152	0.77690999999999999	0.76207000000000003	0.74760000000000004	Jet A         POSF-10325	-40	-20	0	20	40	60	0.84409999999999996	0.82921999999999996	0.81440999999999997	0.79969999999999997	0.78483000000000003	0.76949999999999996	Temperature, ° C



Density, g/cm3









Dissolved Gases

		Volume % MTJ		100		50		0

		Dissolved Gas Conc. (ppm wt.)*

SHAFER, LINDA M CTR USAF AFMC AFRL/RQTF: SHAFER, LINDA M CTR USAF AFMC AFRL/RQTF:
		Exxon Mobil              MTJ 23-002515-12   POSF 14465		 Blend       POSF-14455		Jet A         POSF-10325



		N2		154.3		150.6		134.2

		O2		85.0		82.6		75.4

		Ar		5.3		5.1		4.8

		Air		244.6		238.3		214.4

		*Air Saturated, 1 atm, 293 K





Tier 2 FFP



				D4054 Tier 2- Fit For Purpose Properties

								Identification		    Exxon Mobil              MTJ 23-002515-12       (14465)            		Blend                     (14482)		Jet A            POSF 10325              



								vol.% MTJ		100%		50%		0%

						Property		ASTM Method

				CHEMISTRY

						Carbon Hydrogen, mass%		D5291

						Hydrogen								13.85

						Carbon								85.94

				ELECTRICAL PROPERTIES

						Electrical Conductivity (Room Temp), pS/m		D2624

						0 mg/L Stadis 450								4

						1 mg/L Stadis 450								539

						2 mg/L Stadis 450								1065

						3 mg/L Stadis 450								1551

						4 mg/L Stadis 450								2230

						Dielectric Constant		Dielectrics

						-40 °C								2.196

						-20 °C								2.168

						0 °C								2.138

						30 °C								2.102

						50 °C								2.077



				BULK PHYSICAL AND PERFORMANCE PROPERTIES

						Vapor Pressure, psi:		D6378

						0 °C								0.02

						20 °C								0.11

						40 °C								0.19

						60 °C								0.42

						80 °C								1.12

						100 °C								1.84

						120 °C								2.63

						Lubricity (BOCLE) vs. CI/LI Conc., mm		D5001

						0 mg/L								0.890

						5 mg/L								0.728

						10 mg/L								0.623

						15 mg/L								0.587

						20 mg/L								0.578

						Specific Heat Capacity, kJ/(kg*K)		E1269

						-15 °C								1.863

						-10 °C								1.882

						-5 °C								1.898

						0 °C								1.909

						5 °C								1.922

						10 °C								1.937

						15 °C								1.955

						20 °C								1.974

						25 °C								1.997

						30 °C								2.019

						35 °C								2.037

						40 °C								2.058

						45 °C								2.077

						50 °C								2.095

						55 °C								2.113

						60 °C								2.128

						65 °C								2.145

						70 °C								2.162

						75 °C								2.179

						80 °C								2.197

						85 °C								2.214

						90 °C								2.233

						95 °C								2.252

						100 °C								2.271

						105 °C								2.292

						110 °C								2.313

						115 °C								2.345

						120 °C								2.374

						125 °C								2.402

						130 °C								2.417

						135 °C								2.440

						140 °C								2.461

						145 °C								2.483

						150 °C								2.505

						Surface Tension, mN/m (du Noüy Ring)		D1331A

						-10 °C								27.7

						23 °C								25.6

						40 °C								24.2

						Thermal Conductivity, W/m*K		D7896

						0 °C								0.1221

						10 °C								0.1201

						20 °C								0.1182

						30 °C								0.1162

						40 °C								0.1142

						50 °C								0.1122

						Water Solubility, mg/kg (Karl Fischer Water Content)		D6304

						0 °C								36

						30 °C								90

						40 °C								114

						50 °C								162

						Density, kg/m3		D4052

						5 °C								810.6

						15 °C								803.3

						25 °C								795.9

						35 °C								788.6

						45 °C								781.0

						55 °C								773.6

						65 °C								766.1

						75 °C								758.8

						85 °C								750.9



				GROUND HANDLING PROPERTIES AND SAFETY

						Peroxides @ 65 °C		D3703

						0 wks								0.720

						1 wks								1.039

						2 wks								1.000

						3 wks								1.320

						6 wks								1.760

						Oxygen Stability of Fuel by Overpressure, mg/100mL		D5304

						Run 1								0.00*

						Run 2								0.00		*Duplicate A (Rep 1) failed to hold pressure all the way through the test

						Explosion Limits, %		E681

						Upper Explosion Limit (UEL)								>5.14 

						Lower Explosion Limit (LEL)								0.68

						Auto Ignition Temperature of Liquid Chemical Products		E659

						Hot Flame Auto Ignition Temperature, °C 								N/A 

						Hot Flame Lag Time, seconds								N/A 

						Cool Flame Auto Ignition Temperature, °C								229

						Cool Flame Lag Time, seconds								203

						Barometric Pressure, mmHg								745.0

						Reaction Threshold Temperature, °C								214

						Hot Surface Ignition Temperature		ISO 20823

						Average Height, inches								11.8

						Lowest Ignition Temperature, °F/°C 								1035/557 

						Highest Temperature with NO Ignition, °F/°C								1030/554 

						Ignition Category								I(T) 













































































































Bulk Modulus

				MTJ 23-002515-12   (14465) 								Blend (14482)								 Jet A POSF-10325 

		Bulk Modulus 								Bulk Modulus 								Bulk Modulus 

		Temperature (°C) 		Pressure (psig) 		Bulk Modulus 				Temperature (°C) 		Pressure (psig) 		Bulk Modulus 				Temperature (°C) 		Pressure (psig) 		Bulk Modulus 

						(psi) 								(psi) 								(psi) 

		34.8								34.8								34.7		1* 		180044

		34.7								34.8								34.7		1045		195010

		34.7								34.8						Yo		34.7		1501		200555

		34.7								34.8								34.7		2062		208380

		34.7								34.8								34.7		2511		211533

		34.7								34.8								34.7		3025		220042

		34.7								34.8								34.7		3558		229622

		34.7								34.8								34.7		4076		233130

		34.7								34.8								34.7		4519		238218

		34.7								34.8								34.7		4992		241325

		34.8								34.8								34.7		5431		246247

		55.8								55.9								55.7		7* 		156110

		55.7								55.6								55.7		1018		168262

		55.7								55.6								55.7		1523		173381

		55.7								55.6								55.7		2030		181162

		55.7								55.6								55.7		2503		187395

		55.7								55.6								55.7		3051		193756

		55.7								55.6								55.7		3556		198203

		55.7								55.6								55.7		3954		204778

		55.7								55.6								55.7		4534		211409

		55.7								55.6								55.7		5039		216009

		55.7								55.6								55.7		5506		225907

		76.2								76.2								76.0		57* 		134634

		76.0								75.9								76.0		1033		147842

		76.0								75.9								76.0		1506		152469

		76.0								75.9								76.0		1996		160469

		76.0								75.9								76.0		2565		165708

		76.0								75.9								76.0		3062		169052

		76.0								75.9								76.0		3569		177958

		76.0								75.9								76.0		3868		181690

		76.0								75.9								76.0		4523		189056

		76.0								75.9								76.0		4896		193773

		76.0								75.9								76.0		5521		202823

																				*This value is estimated





Dielectric Constant

		Dielectric Constant       IP PM-FC-22		Temperature (°C)		Density (kg/m^3)		Relative Permittivity		K-1		(K-1)/D

		POSF 14465                Exxon Mobil MTJ 23-002515-12		10		762.3		2.036		1.036		1.360

				15		758.7		2.030		1.030		1.358

		POSF 14454                CSIR IIP Biojet-Batch 3		20		755.1		2.024		1.024		1.356

				25		751.4		2.018		1.018		1.354

		POSF 14454                CSIR IIP Biojet-Batch 3		30		747.8		2.011		1.011		1.352

				35		744.2		2.005		1.005		1.351

		
 POSF 14482      Blend		10		784.7		2.082		1.082		1.379

				15		781.1		2.075		1.075		1.377

				20		777.5		2.069		1.069		1.375

				25		773.8		2.062		1.062		1.373

				30		770.2		2.056		1.056		1.371

				35		766.5		2.049		1.049		1.369

		
 POSF 10325          Jet A		10		807.1		2.129		1.129		1.398

				15		803.4		2.122		1.122		1.396

				20		799.8		2.115		1.115		1.394

				25		796.2		2.108		1.108		1.391

				30		792.5		2.101		1.101		1.389

				35		788.9		2.094		1.094		1.386







1.0364900000000001	1.03016	1.0239400000000001	1.0177	1.01139	1.00508	1.3596342791179674	1.3577783342779191	1.3560682311808021	1.3543330139465559	1.352469210093473	1.3505690751017883	

1.0821999999999998	1.07545	1.0688800000000001	1.0623200000000002	1.0556800000000002	1.0490300000000001	1.3790906310531141	1.3769284936943857	1.3748183209641529	1.3728434628655615	1.3707281603822585	1.3685261043128867	

1.1286	1.1216300000000001	1.1146199999999999	1.1076800000000002	1.1007199999999999	1.0937199999999998	1.3984090402200582	1.3961561920410273	1.3936059814205874	1.3912606604117215	1.3888510359098596	1.3863685337997995	







SPE Polars- GCxGC



		Volume % MTJ		100		50		0

		Speciated Polars (mg/L)		 Exxon Mobil              MTJ 23-002515-12   POSF 14465		50/50 Blend POSF-14482		Jet A         POSF-10325



		Phenols		1		57		111

		Anilines		<1		1		2

		Indoles		<1		2		3

		Quinolines		<1		7		13

		Tetrahydro-quinolines		<1		1		1

		Pyridines		<1		1		1

		Carbazoles		<1		1		3

		Ketones		10		24		34

		Cycloketones		1		10		20

		Alcohols 		72		56		35

		Aldehydes		3		5		9

		Ethers*		32		15		<2

		Esters		<1		4		10

		Phthalates		<1		1		1

		Other		7		54		100

		Total		146		239		345

		*Compounds eluting in the ethers region are likely more highly branched alcohols.





SPE Polars- GCxGC Chromatograms





14465-MTJ SPE

14482 50/50 Blend
SPE

10325 Jet A 
SPE



D2425 



		Volume % MTJ		100		50		0

				 Exxon Mobil              MTJ 23-002515-12   POSF 14465		50/50 Blend POSF-14482		Jet A         POSF-10325



		

shaferlm: shaferlm:
		 D2425 (mass %)

		Paraffins (normal + iso)		98		71		51

		Monocycloparaffins* 		2		15		23

		Dicycloparaffins (condensed)		<1		4		7

		Tricycloparaffins (condensed)		<1		1		2

		Alkylbenzenes		<0.1		6.4		13.0

		Indans and Tetralins		<0.1		1.6		2.9

		Indenes and CnH2n-10		<0.1		0.1		0.2

		Naphthalene		<0.1		0.1		0.3

		Naphthalenes		<0.1		1.0		1.8

		Acenaphthenes		<0.2		<0.2		<0.2

		Acenaphthylenes		<0.2		<0.2		<0.2

		Tricyclic Aromatics		<0.2		<0.2		<0.2

		Total		100		100		100

		*& noncondensed polycycloparaffins





HTA-GCxGC 

		GCxGC Summary

				POSF-14465						POSF-14482						POSF-10325								POSF-14465						POSF-14482						POSF-10325

				MTJ 23-002515-12						50/50 Blend						Jet A								MTJ 23-002515-12						50/50 Blend						Jet A

		Hydrogen Content (weight %)		15.4						14.7						14.0

		Average Molecular Weight (g/mole)		162						161						161

		Average Molecular Formula - C		11.4						11.4						11.5

		Average Molecular Formula - H		24.7						23.4						22.3

				Weight %		Volume %				Weight %		Volume %				Weight %		Volume %

		Aromatics

		Alkylbenzenes																				Aromatics

		benzene (C06)		<0.01		<0.01				0.01		0.01				<0.01		<0.01				C6								0.01

		toluene (C07)		<0.01		<0.01				0.09		0.08				0.11		0.10				C7								0.09						0.11

		C2-benzene (C08)		<0.01		<0.01				0.60		0.54				0.90		0.82				C8								0.60						0.90

		C3-benzene (C09)		<0.01		<0.01				1.54		1.38				2.80		2.59				C9								1.55						2.82

		C4-benzene (C10)		<0.01		<0.01				1.66		1.48				3.13		2.89				C10								1.92						3.63

		C5-benzene (C11)		<0.01		<0.01				1.23		1.09				2.35		2.16				C11								1.90						3.67

		C6-benzene (C12)		<0.01		<0.01				0.59		0.53				1.20		1.11				C12								1.40						2.91

		C7-benzene (C13)		<0.01		<0.01				0.33		0.29				0.74		0.68				C13								0.98						2.06

		C8-benzene (C14)		<0.01		<0.01				0.23		0.21				0.44		0.41				C14								0.57						1.20

		C9+-benzene (C15)		<0.01		<0.01				0.09		0.08				0.19		0.18				C15								0.20						0.52

		C10+-benzene (C16+)		<0.01		<0.01				0.03		0.03				0.11		0.10				C16								0.03						0.11

		Total Alkylbenzenes		<0.01		<0.01				6.40		5.70				11.98		11.05				C17

																						C18

		Diaromatics (Naphthalenes, Biphenyl, etc.)																				C19

		diaromatic-C10		<0.01		<0.01				0.11		0.08				0.22		0.17				C20

		diaromatic-C11		<0.01		<0.01				0.34		0.26				0.67		0.52

		diaromatic-C12		<0.01		<0.01				0.42		0.32				0.87		0.69

		diaromatic-C13		<0.01		<0.01				0.22		0.17				0.45		0.37

		diaromatic-C14		<0.01		<0.01				0.07		0.06				0.19		0.15																								POSF-14465								POSF-14482								POSF-10325

		diaromatic-C15+		<0.01		<0.01				0.01		0.01				0.06		0.05																								MTJ 23-002515-12								50/50 Blend								Jet A

		Total Diaromatics		<0.01		<0.01				1.18		0.91				2.45		1.94																								Aromatics		Iso-Paraffins		N-Paraffins		Cycloparaffins		Aromatics		Iso-Paraffins		N-Paraffins		Cycloparaffins		Aromatics		Iso-Paraffins		N-Paraffins		Cycloparaffins

																																								C6										0.01

		Cycloaromatics (Indans, Tetralins,etc.)																																						C7				0.02		0.02		0.00		0.09		0.06		0.12		0.22		0.11		0.07		0.13		0.23

		cycloaromatic-C09		<0.01		<0.01				0.01		0.01				0.02		0.02																						C8				0.21		0.02		0.00		0.6		0.26		0.23		0.47		0.9		0.31		0.3		0.7

		cycloaromatic-C10		<0.01		<0.01				0.15		0.12				0.28		0.23																						C9				12.39		0.30		0.00		1.55		6.31		0.9		1.49		2.82		1.06		1.39		2.41

		cycloaromatic-C11		<0.01		<0.01				0.33		0.27				0.65		0.55																						C10				17.26		0.18		0.00		1.92		10.37		1.95		2.9		3.63		3.58		2.68		5.27

		cycloaromatic-C12		<0.01		<0.01				0.39		0.32				0.84		0.73																						C11				17.98		0.12		0.00		1.9		11.81		2.3		3.63		3.67		5.14		4.07		7.19

		cycloaromatic-C13		<0.01		<0.01				0.43		0.36				0.87		0.75																						C12				16.96		0.09		0.00		1.4		10.85		1.94		3.66		2.91		4.78		4.02		6.77

		cycloaromatic-C14		<0.01		<0.01				0.27		0.23				0.57		0.49																						C13				11.25		0.05		0.00		0.98		7.61		1.44		3.23		2.06		4.34		2.91		5.78

		cycloaromatics-C15+		<0.01		<0.01				0.10		0.08				0.27		0.24																						C14				8.77		0.04		0.00		0.57		6.14		0.81		2.02		1.2		3.76		2.26		3.68

		Total Cycloaromatics		<0.01		<0.01				1.67		1.39				3.50		3.01																						C15				6.25		0.02		0.00		0.2		4.11		0.45		1.41		0.52		2.13		1.07		2.25

																																								C16				3.95				0.00		0.03		2.67		0.19		0.56		0.11		1.26		0.39		0.93

		Total Aromatics		0.01		0.01				9.25		8.00				17.93		16.00																						C17				0.21								0.23		0.06		0.13				0.25		0.15		0.32

																																								C18												0.09		0.02		0.03				0.23		0.04		0.06

		Paraffins																																						C19												0.05		0.01						0.09		0.02		0.02

		iso-Paraffins																																						C20												0.02								0.03		0.01

		C07& lower-isoparaffins		0.02		0.02				0.06		0.07				0.07		0.08

		C08-isoparaffins		0.21		0.22				0.26		0.29				0.31		0.35

		C09-isoparaffins		12.39		12.90				6.31		6.80				1.06		1.17

		C10-isoparaffins		17.26		17.68				10.37		10.98				3.58		3.92

		C11-isoparaffins		17.98		18.02				11.81		12.23				5.14		5.50

		C12-isoparaffins		16.96		17.04				10.85		11.27				4.78		5.14

		C13-isoparaffins		11.25		11.05				7.61		7.73				4.34		4.56

		C14-isoparaffins		8.77		8.55				6.14		6.18				3.76		3.92

		C15-isoparaffins		6.25		6.05				4.11		4.11				2.13		2.21

		C16-isoparaffins		3.95		3.80				2.67		2.65				1.26		1.30

		C17-isoparaffins		0.21		0.20				0.23		0.23				0.25		0.25

		C18-isoparaffins		<0.01		<0.01				0.09		0.09				0.23		0.24

		C19-isoparaffins		<0.01		<0.01				0.05		0.04				0.09		0.09

		C20-isoparaffins		<0.01		<0.01				0.02		0.02				0.03		0.03

		C21-isoparaffins		<0.01		<0.01				<0.01		<0.01				<0.01		<0.01

		C22-isoparaffins		<0.01		<0.01				<0.01		<0.01				<0.01		<0.01

		C23-isoparaffins		<0.01		<0.01				<0.01		<0.01				<0.01		<0.01

		C24-isoparaffins		<0.01		<0.01				<0.01		<0.01				<0.01		<0.01

		Total iso-Paraffins		95.25		95.55				60.57		62.68				27.03		28.77



		n-Paraffins

		n-C07 &lower		0.02		0.02				0.12		0.13				0.13		0.15

		n-C08		0.02		0.02				0.23		0.25				0.30		0.34

		n-C09		0.30		0.31				0.90		0.96				1.39		1.53

		n-C10		0.18		0.18				1.95		2.05				2.68		2.92

		n-C11		0.12		0.12				2.30		2.39				4.07		4.37

		n-C12		0.09		0.09				1.94		1.99				4.02		4.26

		n-C13		0.05		0.05				1.44		1.46				2.91		3.06

		n-C14		0.04		0.04				0.81		0.82				2.26		2.36

		n-C15		0.02		0.02				0.45		0.45				1.07		1.10

		n-C16		<0.01		<0.01				0.19		0.19				0.39		0.40

		n-C17		<0.01		<0.01				0.06		0.06				0.15		0.15

		n-C18		<0.01		<0.01				0.02		0.02				0.04		0.04

		n-C19		<0.01		<0.01				0.01		0.01				0.02		0.02

		n-C20		<0.01		<0.01				<0.01		<0.01				0.01		0.01

		n-C21		<0.01		<0.01				<0.01		<0.01				<0.01		<0.01

		n-C22		<0.01		<0.01				<0.01		<0.01				<0.01		<0.01

		n-C23		<0.01		<0.01				<0.01		<0.01				<0.01		<0.01

		Total n-Paraffins		0.84		0.85				10.42		10.79				19.44		20.74



		Cycloparaffins

		Monocycloparaffins		 						 						 						Cyclics

		C1 & lower-monocyclo (C07)		0.02		0.02				0.22		0.22				0.23		0.24				C7		0.02						0.22						0.23

		C2-monocyclo (C08)		0.02		0.02				0.44		0.43				0.65		0.65				C8		0.02						0.47						0.70

		C3-monocyclo (C09)		0.16		0.15				1.19		1.15				1.96		1.96				C9		0.16						1.49						2.41

		C4-monocyclo (C10)		0.33		0.30				2.46		2.31				4.49		4.37				C10		0.33						2.90						5.27

		C5-monocyclo (C11)		0.49		0.46				2.45		2.36				4.85		4.84				C11		0.52						3.63						7.19

		C6-monocyclo (C12)		0.57		0.53				2.54		2.44				4.61		4.57				C12		0.59						3.66						6.77

		C7-monocyclo (C13)		0.64		0.59				2.43		2.31				4.23		4.15				C13		0.65						3.23						5.78

		C8-monocyclo (C14)		0.55		0.51				1.50		1.42				2.54		2.50				C14		0.57						2.02						3.68

		C9-monocyclo (C15)		0.60		0.55				0.99		0.94				1.42		1.40				C15		0.62						1.41						2.25

		C10-monocyclo (C16)		0.42		0.38				0.41		0.39				0.60		0.58				C16		0.43						0.56						0.93

		C11-monocyclo (C17)		<0.01		<0.01				0.09		0.08				0.21		0.21				C17								0.13						0.32

		C12-monocyclo (C18)		<0.01		<0.01				0.03		0.02				0.06		0.06				C18								0.03						0.06

		C13+-monocyclo (C19+)		<0.01		<0.01				<0.01		<0.01				0.02		0.02				C19														0.02

		Total Monocycloparaffins		3.79		3.50				14.74		14.08				25.88		25.56



		Dicycloparaffins (Decalins, Bihexyls, etc.)

		C08-dicycloparaffins		<0.01		<0.01				0.03		0.03				0.05		0.05

		C09-dicycloparaffins		<0.01		<0.01				0.30		0.27				0.45		0.41

		C10-dicycloparaffins		<0.01		<0.01				0.42		0.36				0.74		0.66

		C11-dicycloparaffins		0.03		0.02				1.14		1.03				2.27		2.11

		C12-dicycloparaffins		0.02		0.02				0.96		0.87				1.87		1.75

		C13-dicycloparaffins		0.01		0.01				0.60		0.54				1.21		1.13

		C14-dicycloparaffins		0.02		0.01				0.48		0.43				1.05		0.98

		C15-dicycloparaffins		0.02		0.02				0.39		0.35				0.69		0.64

		C16-dicycloparaffins		0.01		0.01				0.12		0.11				0.24		0.22

		C17+-dicycloparaffins		<0.01		<0.01				0.04		0.04				0.11		0.10

		Total Dicycloparaffins		0.11		0.09				4.48		4.03				8.66		8.06



		Tricycloparaffins

		C10-tricycloparaffins		<0.01		<0.01				0.02		0.02				0.04		0.04

		C11-tricycloparaffins		<0.01		<0.01				0.04		0.03				0.07		0.06

		C12-tricycloparaffins		<0.01		<0.01				0.16		0.12				0.29		0.24

		C13-tricycloparaffins		<0.01		<0.01				0.20		0.16				0.34		0.28

		C14-tricycloparaffins		<0.01		<0.01				0.04		0.03				0.09		0.08

		C15-tricycloparaffins		<0.01		<0.01				0.03		0.03				0.14		0.11

		C16+-tricycloparaffins		<0.01		<0.01				0.03		0.03				0.09		0.08

		Total Tricycloparaffins		<0.01		<0.01				0.53		0.42				1.06		0.88

				 						 						 

		Total Cycloparaffins		3.90		3.59				19.75		18.53				35.60		34.49
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