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The Infineum Worldwide Winter Diesel Fuel Quality
Survey aims to provide the petroleum refining

and distribution industry with an overview of the
quality of automotive diesel in the marketplace,
allowing tracking of international trends. To achieve
this purpose, the Survey needs to cover as much of
the globe as possible. For the winter 2008 survey,
some 356 samples were collected in 39 countries
around the world. The majority of samples were
collected during January and February, deep winter
months in the northern hemisphere. In southern
hemisphere countries, sampling was delayed until
later in the year when true winter grade samples
could be obtained.

Samples need to be representative of the diesel
purchased by the average consumer so they

are gathered from service stations by Infineum
colleagues at local area offices. As a general
principle, Infineum tries to get one sample that
represents the production from each refinery or
region in a given country. To minimise the possibility
of taking multiple samples from a single refinery,
knowledge of local exchange agreements and
distribution systems is used to select where each
sample is collected. For the larger diesel consuming
countries, this procedure results in samples that
represent a reasonable average of the overall
quality. However, for smaller countries or specific
producers, spot sampling over a short period

of time will effectively only provide a snapshot of
production quality, with data derived from only
one or two samples. This can make it more difficult
to evaluate trends with any accuracy.

Analysis

The analyses applied to each sample are those

we consider to be of most interest to the diesel
producers, marketers, distributors and consumers.
They cover areas of national specification, exchange
specification and performance parameters. A degree
of standardisation has been applied to enable
diesel from all countries to be compared and the
data analysed as a single set. Standardisation,
however, means that not all national specifications
are reported.

Wherever possible, industry standard test methods
have been applied and in-house test methods
avoided. This has been done so that the data
published here most accurately reflect the results
which could or would be generated by organisations
within the petroleum industry.

When considering our data, in particular when
comparing the various test results with the

national specifications, it should be noted that a
number of the tests have quite wide reproducibility
bands, and very little repeat testing has been
conducted to determine compliance or otherwise
with specifications.
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Test Methods

The majority of testing was carried out at quality
accredited laboratories in the USA, Japan and the
UK using the following test methods:

Density ASTM D4052
Kinematic Viscosity ASTM D445
Sulphur Content ASTM D2622 /
ASTM D4294
Cetane Number ASTM D613
Cetane Index ASTM D4737 /
ASTM D976
Pour Point ASTM D97 / ASTM D5950
Distillation ASTM D86
Cloud Point ASTM D2500 / ASTM
D5772 / ASTM D5771
CFPP IP309 / ASTM D6371
HFRR ISO 12156-1 / ASTM
D6079
Wax Content Differential Scanning
Calorimetry
LTFT ASTM D4539

FAME Content

NF M 07-084 (modified)

Samples collected in Mexico, Saudi Arabia and
China were tested at local laboratories, using the
same or similar test methods.

www.infineum.com



“Continuing change is inevitable
and new forces unrelated to sulphur
content are emerging that are driving

changes in diesel production.”
Infineum Winter Diesel Fuel Survey 2006

At the time of publication of the 2006 survey,
crude oil had doubled in price in the previous

two years to reach $70 per barrel, and the need to
reduce global warming through reduction of CO,
emissions was gaining wider public acceptance.
The pace of change seemed fast, but since then it
has only accelerated: The price of crude climbed
steadily to a peak of $150 per barrel around midyear
2008 before falling sharply back, driving fuel prices
to an all-time high in unregulated markets and

FAME

Today the main focus of fuel producers in Europe
and the USA has become the need to meet the
renewable energy directives; EU Directive 2003/30/
EC and the US 2005 Energy Policy Act. However,
debate rages on the efficacy of these initiatives
making their impact uncertain. For example, there
is growing acceptance that many 1st generation
biofuels are not as green as some would like to
claim, and a number of non-governmental
organisations are expressing concern over biofuel
sustainability and land usage for fuel versus food.
Additionally with respect to diesel, rising vegetable
oil prices have ensured that FAME still requires tax

European Bx FAME Penetration

incentives to be economically viable despite
the high crude oil price.

With so much uncertainty in the market a key
feature of this year’s survey has been an expansion
of the FAME content analysis to cover almost all
samples collected during 2008; up from the solely
European analyses of 2004 and 2006. Results show
that Europe still leads the world in the use of FAME
as a diesel blend component, with more than 70%
of the samples collected in nine countries seen to
contain FAME However Europe is not alone in this
approach; in Thailand 80% and in Brazil 100% of
the samples collected also contained FAME.
Additionally, FAME usage is observed in Argentina,
Canada and the USA, though at lower levels.
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Looking more closely at the European situation,
the chart above provides a breakdown of Bx FAME
penetration over the five years spanning the last
three surveys, whilst the associated map below
illustrates the percentage of survey samples containing
FAME this year. Taken together they provide a very
clear indication of recent developments; slow but
steady progress between 2004 and 2006 followed
by rapid expansion between 2006 and 2008. It will
be interesting to see how this expansion continues
and if it is eventually sufficient to fulfil diesel’s
contribution towards the EU Biofuels Directive
indicative target of 5.75% biofuel in transport
fuels by 2010.

Sulphur

It sometimes appears that sulphur reduction

is yesterday’s news, and to some extent it is.
Specifications in the USA and Canada have been
set at a maximum of 15 ppm sulphur since 2006.
Austria, Denmark, Finland, Germany, Hungary,
Japan, Norway, Poland, Sweden and Switzerland
were all producing to 10 ppm or less at the time
of our survey in 2006, and the remainder of Europe

Height of cones represents the percentage
of countries in the survey that fall
within each sulphur band
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will be at <10 ppm from January 2009. However,

it is noteworthy that sulphur reduction in the rest
of the world continues apace. This year, over two-
thirds of the countries surveyed produced diesel
with an average of less than 50 ppm sulphur, and
even more impressively, almost half of the countries
surveyed averaged less than 15 ppm. Additions to
the less than 10 ppm sulphur list this year were
Benelux, Korea, Lithuania, Singapore and the UK.

www.infineum.com



Lubricity

It is impossible to discuss sulphur reduction without
considering lubricity. It is now a well known fact that
hydro-desulphurisation has the effect of reducing the
natural lubricity of diesel and that reduced lubricity
can cause premature failure of fuel injection systems.
In general, fuel producers have successfully guarded
against this problem over the last fifteen years by
the application of lubricity additives, a feature
monitored closely in previous diesel fuel surveys.

However, it is also widely known that FAME has
lubricating qualities and that blends of diesel with
more than 1 - 2% of FAME typically have sufficient
lubricity to avoid the need to use additives. In fact,
if sufficient FAME is used, lubricity performance, as
measured in the High Frequency Reciprocating Rig
(HFRR), can be very high. The graph below plots
the average HFRR wear scar for each country over
the past four diesel surveys and shows that wear
scar values are falling and the number of very low
wear scar measurements is increasing.

Looking to the Future

The well established journey to lower sulphur will
continue, though it is difficult to predict how long
it will take before all of the samples collected for a
future survey are below 10/15 ppm. When it occurs,
it will surely be a landmark event.

The future for FAME is considerably more uncertain.
Government directives currently ensure a short term
future, but there are a number of obstacles to be

overcome if FAME is to deliver the expected benefits:

Worldwide Lubricity performance
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¢ High production costs are driving producers to
cheaper feedstocks, but these often require
additional processing, make poor quality FAME or
carry the highest environmental penalties.

® The need to produce renewable energy needs to
be balanced with the need to produce food and
retain local livelihoods.

Policies need to be refined to ensure maximum
GHG (greenhouse gas) savings are obtained and
trade based on volume supply of FAME irrespective
of GHG credentials is avoided.
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Beyond FAME there are of course 2nd generation
biofuels, such as fuel from algal sources, cellulose
and biomass gasification. Some 2nd generation
processes are already here, others are at the pilot
plant stage and others in early development. These
will add to the changing face of diesel production
in future years but at this stage it is too early to
comment on the successes and failures of these
new approaches.
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Mean Values
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Country Austria Benelux Czech Rep ~ Denmark Finland France Germany Greece Hungary Ireland Italy
No. of Samples 7 8 2 3 6 22 23 4 1 8 15
% Sample containing FAME 6 4 2 0 0 16 21 2 1 1 7
Cloud Point, °C -8 -7 -8.5 -1 -30 -7 -8 0 -10 -7 -3
CFPP, °C -28 -26 -22 -26 -45 -20 -28 -13 -30 -18 -15
LTFT, °C
Pour Point, °C -28 -34 -30 -43 -40 -27 -29 -13 -30 -24 -21
HFRR, pm 252 270 292 293 350 242 226 299 230 356 294
Wax Content @ 10°C
Below Cloud, wt% 1.9 1.8 3.9 1.8 1.2 2.0 1.8 2.0 1.4 2.4 2.0 0.9
Sulphur, wt% 0.0008 0.0007 0.0020 0.0008 0.0005 0.0027 0.0007 0.0029 0.0007 0.0028 0.0030 0.0005
Density @ 15°C, kg/m? 833.1 836.1 822.1 839.6 822.9 831.8 833.3 831.2 839.6 831.7 831.8 834.3
Viscosity @ 20°C, cSt 4.280 4.241 3.916 4.202 2.767 3.684 4.118 4.260 4.599 3.961 4.011 2.970
Viscosity @ 30°C, cSt
Viscosity @ 40°C, cSt 2.733 2.727 2.564 2.709 1.898 2.423 2.641 2.811 2.899 2.540 2.605 2.014
Cetane Index 2 variable 56 54 58 53 50 55 55 56 52 55 56 48
Cetane Index 4 variable 54 51 57 50 48 52 53 54 52 52 52 47
Cetane Number 59 53 53 51 54 54 54 54 55 54 55 50
Distillation, °C IBP 175 170 171 161 177 165 172 168 188 165 168
Tio 210 203 200 197 196 196 208 206 216 198 200
T20 226 223 214 214 206 213 227 224 232 216 215
Tso 270 267 264 268 233 261 265 271 273 264 264
Too 331 330 333 333 286 331 330 336 334 330 339
Tos 346 344 348 349 303 345 345 353 346 346 355
FBP 355 355 356 357 318 355 354 367 359 355 366
X @3 www.infineum.com




Country Norway Poland Portugal Romania Russia Spain Sweden Switzerland UK Ukraine Australia
No. of Samples 4 9 3 3 3 12 7 6 15 1
% Sample containing FAME 4 7 3 0 0 4 6 0 6 0 0
Cloud Point, °C -26 -10 -5 -10 -21 -3 -34 -13 -8 -6 1
CFPP, °C -40 -29 -12 -26 -31 -17 -35 -26 -21 -24 0
LTFT, °C
Pour Point, °C -50 -36 -18 -27 -35 -23 -36 -35 -26 -25 0
HFRR, um 241 272 224 237 473 325 264 408 326 411 370
Wax Content @ 10°C
Below Cloud, wt% 1.4 1.8 1.3 1.5 1.7 1.8 3.7 1.8 2.3 2.1 6.6
Sulphur, wt% 0.0007 0.0008 0.0031 0.0028 0.0626 0.0029 0.0003 0.0006 0.0007 0.0480 0.0007 0.0830
Density @ 15°C, kg/m? 834.8 834.1 840.1 839.6 827.5 837.9 816.2 829.3 837.4 837.4 829.8 833.8
Viscosity @ 20°C, cSt 3.250 4.236 3.820 3.846 3.187 4.231 2.898 3.315 4.131 4.736 5.466 3.860
Viscosity @ 30°C, cSt
Viscosity @ 40°C, cSt 2.112 2.723 2.493 2.509 2.110 2.706 1.964 2.253 2.796 2.987 3.328
Cetane Index 2 variable 49 56 51 51 45 55 53 53 54 53 57
Cetane Index 4 variable 47 53 48 49 47 51 52 50 51 53 60
Cetane Number 53 54 51 52 54 53 55 52 54 55 58
Distillation, °C IBP 174 171 172 172 168 170 184 159 170 192 189
Tio 198 211 198 206 196 203 203 193 204 227 232
T20 210 226 213 222 206 221 212 208 223 239 249
Tso 244 270 258 261 235 270 234 250 268 269 283
Too 306 327 335 328 304 339 278 321 326 331 336
Tos 322 339 354 345 323 356 293 337 342 348 347
FBP 335 349 367 355 338 365 310 347 354 360 354
X [@ 2 www.infineum.com
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Mean Values
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Country India Indonesia Japan - Japan - Japan - Korea Malaysia Singapore Thailand Israel Saudi Arabia South Africa
Grade 2 Grade 3 Special Grade 3
No. of Samples 1 1 22 1 2 7 6 4 9
% Sample containing FAME 0 0 - - - 0 0 0 7
Cloud Point, °C 8 7 -5 -14 -22 -6 14 6 6
CFPP, °C 3 5 -10 -15 -34 -24 10 3 1 -1 -6
LTFT, °C
Pour Point, °C 0 3 -18 -23 <-37.5 -33 11 2 2 -20 -16
HFRR, um 388 338 417 460 457 347 356 305 224 370 561 340
Wax Content @ 10°C
Below Cloud, wt% 3.1 4.4 2.2 3.5 1.7 1.6 6.1 3.2 3.2 3.5 1.1 2.0
Sulphur, wt% 0.0313 0.2140 0.0006 0.0005 0.0003 0.0007 0.1529 0.0004 0.0225 0.0017 0.2028 0.0229
Density @ 15°C, kg/m3 831.9 847.4 829.1 814.0 810.5 827.3 834.0 848.8 831.2 837.8 825 843.0
Viscosity @ 20°C, cSt 3.992 5.991 4.543 5.584 6.611 5.091 5.798 3.922 5.151
Viscosity @ 30°C, cSt 3.613 2.508 2.115
Viscosity @ 40°C, cSt 2.232 3.612 2.879 3.517 3.892 3.197 3.566 2.533
Cetane Index 2 variable 55 52 56 56 51 59 58 54 57 56 57
Cetane Index 4 variable 53 53 57 56 51 56 57 54 58 57 54
Cetane Number 55 55 56 55 51 58 63 54 58 58
Distillation, °C IBP 127 184 154 160 149 160 174 201 177 199 172
Tio 173 232 213 185 172 198 223 240 217 232 199
T20 213 252 234 201 185 221 244 256 238 248 214
Tso 276 290 277 252 230 275 286 294 285 286 262
Too 345 348 331 317 310 335 354 358 350 343 356
Tos 362 363 344 330 325 351 373 375 368 357 381
FBP 374 374 356 346 337 363 383 380 378 365 388
10 X [@ 2 www.infineum.com



Worldwide Diesel Fuel Survey - 4 Mean Values

Country  Argentina Brazil Canada Mexico USA- USA-West USA-East
Mid West
No. of Samples 20 5 15 7 33 9 10
% Sample containing FAME 3 5 1 12 1 0
Cloud Point, °C -1 4 -30 -8 -13 -12 -1
CFPP, °C -12 -8 -30 -1 -18 -15 -15
LTFT, °C -37 -29 -20 -28
Pour Point, °C -19 -16 -32 -12 -18 -15 -14
HFRR, um 380 210 426 409 346 445 361
Wax Content @ 10°C
Below Cloud, wt% 1.9 2.4 20 2.6 3.4 2.4
Sulphur, wt% 0.1053 0.0346 <0.001 0.0410 <0.001 <0.001 <0.001
Density @ 15°C, kg/m? 841.8 847.8 838 834 849.1 849.1 849.1
Viscosity @ 20°C, cSt 4.567 5.399 3.123 4.086 4.273 3.813
Viscosity @ 30°C, cSt
Viscosity @ 40°C, cSt 2.897 3.353 2.103 2.575 2.655 2.758 2.492
Cetane Index 2 variable 51 51 45 51 47 48 47
Cetane Index 4 variable 50 51 42 52 46 48 43
Cetane Number 53 50 45 54 47 52 46
Distillation, °C IBP 163 161 167 183 181 189 171
Tio 200 205 190 218 220 202
T20 221 232 204 232 233 220
Tso 274 280 243 266 267 262
Too 350 361 301 320 319 318
Tos 370 386

FBP
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National Standards and physical inspection data

Cloud Point, °C
CFPP, °C

Pour Point, °C
HFRR, um

Wax Content @ 10°C
Below Cloud, wt%

Sulphur, wt%
Density @ 150C, kg/m3
Viscosity @ 20°C, cSt
Viscosity @ 40°C, cSt
Cetane Index 2 Variable
Cetane Index 4 Variable
Cetane Number
Distillation, °C IBP
Tho

T20

Tso

Too

Tos

FBP

FAME?

13

National
Standard

-20 (max)

460 (max)

0.001 (max)
820 - 845

2.00 - 4.50

46 (min)
51 (min)

360 (max)

Maximum
Observed

2.1
0.0010
837.3
5.226
3.249
58
60
69
206
237
251
284
336
352
364

Mean

1.9
0.0008
833.1
4.280
2.733
56
54
59
175
210
226
270
331
346
355

Minimum
Observed

-10
-30
-30
208

1.4
<0.0003
827.8
3.435
2.298
53
52
54
160
191
208
258
323
339
346

DIES
0800973

2.1
0.0010
835.5
4.347
2.762
53
52
60
160
200
221
272
336
352
364

Yes

BACK

DIES
0800974

1.9
0.0009
837.2
4.236
2.746
55
53
57
179
213
229
272
332
346
356

Yes
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DIES
0800975

-8
-30
-27
208

1.8

0.0005
837.3
5.226
3.249

57
57
61
177
234
251
284
336
349
356

Yes

DIES
0800976

-10
-29
-30
230

2.1

0.0008
829.5
3.435
2.298

55
52
55
170
196
211
258
326
340
350

Yes

DIES
0800977

-8
-30
-30
219

1.4

0.0006
829.9
3.674
2.388

57
52
55
163
191
208
262
334
350
357

Yes

DIES DIES
0800979 0800980

2.1 1.8

0.0008 <0.0003
834.2 827.8
4.058 4,982
2.582 3.103

56 58
52 60
54 69
173 206
202 237
218 247
266 275
332 323
346 339
356 346
Yes No
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National Standards and physical inspection data

Cloud Point, °C
CFPP, °C

Pour Point, °C
HFRR, um

Wax Content @ 10°C
Below Cloud, wt%

Sulphur, wt%
Density @15°C, kg/m3
Viscosity @ 20°C, cSt
Viscosity @ 40°C, cSt
Cetane Index 2 variable
Cetane Index 4 variable
Cetane Number
Distillation, °C  IBP
Tio

T20

Tso

Too

Tos

FBP

FAME?

15

National
Standard

-20 (max)

460 (max)

0.005 (max)
820 - 845

2.00 - 4.50

46 (min)
51 (min)

360 (max)

Maximum
Observed

-5
-18
-24
351

2.3
0.0009
839.1
5.041
3.122
57
55
56
195
236
250
279
333
349
362

Mean

-7
-26
-34
270

1.8

0.0007

836.1
4.241

2.727

54
51
53
170
203
223
267
330
344
355

Minimum
Observed

-8
-30
-51
213

1.1
0.0005
829.5
3.432
2.268
53
49
51
158
186
200
256
324
335
349

DIES
0801461

-8
-30
-27
237

2.3
0.0009
838.7
5.041
3.122
53
55
56
195
236
250
279
328
340
353

Yes

BACK

DIES
0801462

-8
-30
-51
238

13
0.0005
838.1
4.019
2.625
53
49
52
168
205
220
259
333
347
358

Yes
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DIES
0801463

-8
-28
-39
213

2.2
0.0008
837.5
4.810
3.022
55
53
53
186
219
240
273
324
335
349

Yes

DIES

0801464

-7
-28
-33
304

1.8
0.0008
839.1
4.208
2.676
54
50
52
164
197
218
269
331
347
358
No

DIES

0801465

-5
-18
-39
331

2.3
0.0007
829.5
3.923
2.567
57
52
51
158
188
207
263
332
344
354
No

DIES DIES DIES
0801466 0801467 0801469
-7 -8
-27 -23
-27 -24
351 269
2.1 1.1 1.6
0.0008 0.0008 0.0007
839.0 836.2 831.0
4318 4.179 3.432
2.755 2.782 2.268
54 54 55
50 50 50
52 51 56
164 169
197 199
220 232
270 264
329 331
344 349
355 362
No No
www.infineum.com
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Czech Republic

National Standards and physical inspection data

National Maximum Mean Minimum DIES DIES
Standard Observed Observed 0801683 0801684
Cloud Point, °C -8 (max) -8 -8.5 -9 -9 -8
CFPP, °C -20 (max) -19 -22 -25 -25 -19
Pour Point, °C -30 -30 -30 -30 -30
HFRR, um 460 (max) 300 292 284 300 284
Wax Content @ 10°C
Below Cloud, wt% 4.0 3.9 3.9 4.0 3.9
Sulphur, wt%  0.005 (max)| 0.0033 0.0020 0.0006 0.0006 0.0033
Density @15°C, kg/m3 820 - 845 829.8 822.1 814.3 814.3 829.8
Viscosity @ 20°C, cSt 3.979 3.916 3.853 3.979 3.853
Viscosity @ 40°C, cSt 2.00 - 4.50 2.594 2.564 2.534 2.594 2.534
Cetane Index 2 variable 59 58 57 59 57
Cetane Index 4 Variable 46 (min) 60 57 53 60 53
Cetane Number 51 (min) 54 53 53 53 54
Distillation, °C  IBP 172 171 169 172 169
Tio 205 200 195 205 195
T20 219 214 210 219 210
Tso 265 264 264 264 265
Too 335 333 331 331 335
Tos 360 (max) 349 348 346 346 349
FBP 358 356 354 354 358

FAME?
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National Standards and physical inspection data

National Maximum Mean Minimum DIES DIES DIES
Standard Observed Observed 0802007 0802008 0802009
Cloud Point, °C -10 -1 -12 -12 -10 -10
CFPP, °C -24 (max) -26 -26 -27 -26 -26 -27
Pour Point, °C -39 -43 -48 -39 -42 -48
HFRR, um 460 (max) 316 293 273 316 291 273
Wax Content @ 10°C
Below Cloud, wt% 1.9 1.8 1.7 1.7 1.9 1.9
Sulphur, wt%  0.005 (max)|] 0.0010 0.0008 0.0007 0.0007 0.0010 0.0008
Density @15°C, kg/m3 820 - 845 841.0 839.6 837.5 837.5 841.0 840.4
Viscosity @ 20°C, cSt 4.424 4.202 3.770 3.770 4.424 4.412
Viscosity @ 40°C, cSt 2.00 - 4.50 2.825 2.709 2.487 2.487 2.825 2.815
Cetane Index 2 variable 54 53 50 50 54 54
Cetane Index 4 Variable 46 (min) 50 50 49 49 50 50
Cetane Number 51 (min) 52 51 51 51 52 51
Distillation, °C  IBP 164 161 158 162 164 158
Tio 199 197 196 196 199 196
T20 218 214 212 212 218 214
Tso 273 268 259 259 273 272
Too 337 333 327 327 337 336
Tos 360 (max) 352 349 343 343 352 352
FBP 362 357 350 350 362 358

FAME?
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National Standards and physical inspection data

Cloud Point, °C
CFPP, °C

Pour Point, °C
HFRR, um

Wax Content @ 10°C
Below Cloud, wt%

Sulphur, wt%
Density @15°C, kg/m3
Viscosity @ 20°C, cSt
Viscosity @ 40°C, cSt
Cetane Index 2 variable
Cetane Index 4 variable
Cetane Number
Distillation, °C  IBP
Tio

T20

Tso

Too

Tos

FBP

FAME?

21

National
Standard

-29 (max)
-34 (max)

460 (max)

0.005 (max)
800 - 840

1.5-4.0

46 (min)
51 (min)

180 (min)

340 (max)

Maximum
Observed

1.6
0.0005
825.4
2.889
1.998
51
49
55
181
198
208
237
291
307
321

Mean

1.2
0.0005
822.9
2.767
1.898
50
48
54
177
196
206
233
286
303
318

Minimum
Observed

-32

0.7
0.0004
817.1
2.511
1.760
48
48
53
173
195
205
226
276
294
314

DIES
0801396

-30

1.4
0.0005
825.0
2.888
1.998
48
48
54
174
195
206
236
290
303
321
No

BACK

DIES
0801397

-29
-44
-39
333

1.5
0.0005
825.1
2.889
1.955
51
48
55
173
196
207
237
291
307
321
No

NEXT

DIES
0801398

1.2
0.0005
823.1
2.760
1.874
50
48
54
176
196
205
232
288
304
320
No

DIES
0801399

-30

1.6
0.0005
825.4
2.876
1.960
51
49
55
179
198
208
237
289
307
319
No

DIES
0801400

-32

0.7
0.0004
817.1
2.511
1.760
50
49
53
177
196
205
226
276
294
314
No

DIES
0801401

-30
-46
-42
415

1.0
0.0004
821.6
2.675
1.842
50
48
54
181
196
206
231
284
303
315
No

www.infineum.com
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National Standards and physical inspection data

National
Standard
Cloud Point, °C
CFPP, °C  -15 (max)*
Pour Point, °C
HFRR, um 460 (max)
Wax Content @ 10°C
Below Cloud, wt%
Sulphur, wt%  0.005 (max)
Density @15°C, kg/m3 820 - 845
Viscosity @ 20°C, cSt
Viscosity @ 40°C, ¢St 2.00 - 4.50
Cetane Index 2 variable
Cetane Index 4 variable 46 (min)
Cetane Number 51 (min)
Distillation, °C  IBP
Tio
T20
Tso
Too
Tos 360 (max)
FBP
FAME?

* Specification for Gazole-Hiver, Grand-Froid is -20°C

23

Maximum
Observed

-5
-15
-18
324

2.7
0.0050
843.6
4.601
2.909
58
55
59
176
214
235
280
336
354
364

Mean

2.0

0.0027
831.8
3.684
2.423

55

52

54

165
196
213
261
331

345
355

Minimum
Observed

11

1.3
0.0005
821.3
3.230
2.204
52
48
51
151
179
196
252
322
337
347

DIES

0800663

-6
-17
-27
208

2.0

0.0045
840.9
3.903
2.570

52

50

52

151

194
215
273
336
348
356

Yes

BACK

DIES

0800664

1.9
0.0045
839.5
3.796
2.502
54
49
57
161
193
213
267
334
346
357

Yes

NEXT

DIES
0800665

-7
-23
-30
306

1.7
0.0007
826.2
3.515
2.352
56
52
56
161
192
208
253
327
346
355
No

DIES
0800666

-8
-22
-39
231

1.6
0.0048
827.1
3.230
2.204
56
51
55
157
179
196
252
331
341
352
No

DIES
0800667

-6
-28
-30
284

1.6
0.0017
829.0
3.623
2.407
56
51
56
161
192
208
257
333
352
361
No

DIES DIES DIES
0800668 0800669 0800670
-7 -6 -6
-18 -16 -16
-30 -24 -30
206 236 215
2.0 2.7 2.6
0.0050 0.0040 0.0050
829.8 827.1 826.8
3.412 3.500 3.630
2.299 2.323 2.395
57 56 57
52 52 53
51 57 59
158 164 167
185 195 198
202 210 213
261 256 259
332 325 326
342 337 340
353 352 347
Yes Yes Yes

www.infineum.com




National Standards and physical inspection data

Cloud Point, °C
CFPP, °C

Pour Point, °C
HFRR, um

Wax Content @ 10°C
Below Cloud, wt%

Sulphur, wt%
Density @15°C, kg/m3
Viscosity @ 20°C, cSt
Viscosity @ 40°C, cSt
Cetane Index 2 variable
Cetane Index 4 variable
Cetane Number
Distillation, °C  IBP
Tio

T20

Tso

Too

Tos

FBP

FAME?

* Specification for Gazole-Hiver, Grand-Froid is -20°C

24

National
Standard

-15 (max)*

460 (max)

0.005 (max)
820 - 845

2.00 - 4.50

46 (min)
51 (min)

360 (max)

Maximum
Observed

-5
-15
-18
324

2.7
0.0050
843.6
4.601
2.909
58
55
59
176
214
235
280
336
354
364

Mean

2.0
0.0027
831.8
3.684
2.423
55
52
54
165
196
213
261
331
345
355

Minimum
Observed

11

1.3
0.0005
821.3
3.230
2.204
52
48
51
151
179
196
252
322
337
347

DIES

0800671

-6
-16
-27
212

2.6

0.0040
826.7
3.586
2.387

57

54

53

173
198
213
260
327
341
352

Yes

BACK

DIES
0800672

-5
-15
-27
290

2.7
0.0009
821.3
3.615
2.362
58
55
56
171
200
216
258
324
341
350
No

0800673

NEXT

DIES

-9
-27
-30
207

1.3

0.0040
836.6
3.401
2.276

52
48
53
162
192
207
254
330
346
354

Yes

DIES
0800674

-5
-19
-18
220

2.0
0.0008
840.1
3.973
2.557
54
50
53
170
204
222
271
335
349
361

Yes

DIES
0800675

1.8
0.0005
829.1
3.968
2.517
57
54
54
163
200
218
267
333
348
355

Yes

DIES

0800676

-5
-21
-30
287

1.6
0.0006
829.1
2.332
2.332
56
51
52
163
187
204
256
335
354
364
No

DIES DIES
0800678 0800679
-5 -7
-22 -17
-33 -21
303 207
1.4 1.6
0.0006 0.0030
829.1 837.9
2.328 2.450
2.328 2.450
55 53
51 49
54 52
159 176
186 203
202 217
254 260
335 332
354 348
362 358
No Yes

www.infineum.com




National Standards and physical inspection data

National Maximum Mean Minimum DIES DIES DIES DIES DIES DIES
Standard | Observed Observed | 0800680 0800681 0800682 0800683 0800684 0800685
Cloud Point, °C -5 -7 -11 -8 -6 -7 -7 -11 -9
CFPP, °C  -15 (max)* -15 -20 -28 -22 -18 -17 -17 -16 -25
Pour Point, °C -18 -27 -39 -27 -21 -24 -30 -24 -24
HFRR, um 460 (max) 324 242 206 230 230 225 324 219 257
Wax Content @ 10°C
Below Cloud, wt% 2.7 2.0 1.3 1.5 2.0 23 2.4 2.3 2.1
Sulphur, wt%  0.005 (max)j] 0.0050 0.0027 0.0005 0.0030 0.0030 0.0040 0.0007 0.0040 0.0010
Density @15°C, kg/m3 820 - 845 843.6 831.8 821.3 837.4 843.6 833.3 831.6 832.4 826.0
Viscosity @ 20°C, cSt 4.601 3.684 3.230 3.686 4.601 4.020 3.927 3.290 3.419
Viscosity @ 40°C, cSt  2.00 - 4.50 2.909 2.423 2.204 2.450 2.909 2.616 2.561 2.222 2.295
Cetane Index 2 variable 58 55 52 53 54 57 57 54 56
Cetane Index 4 variable 46 (min) 55 52 48 49 51 54 53 50 53
Cetane Number 51 (min) 59 54 51 56 54 53 53 54 55
Distillation, °C  IBP 176 165 151 172 172 171 171 165 164
Tio 214 196 179 205 214 207 199 194 195
T20 235 213 196 217 235 226 217 208 212
Tso 280 261 252 258 280 274 267 255 256
Too 336 331 322 329 333 336 332 334 322
Tos 360 (max) 354 345 337 346 348 352 347 338 339
FBP 364 355 347 354 360 359 356 348 349
FAME? Yes Yes Yes No Yes Yes

* Specification for Gazole-Hiver, Grand-Froid is -20°C

. X @ 3 www.infineum.com
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National Standards and physical inspection data

Cloud Point, °C
CFPP, °C

Pour Point, °C
HFRR, um

Wax Content @ 10°C
Below Cloud, wt%

Sulphur, wt%
Density @15°C, kg/m3
Viscosity @ 20°C, cSt
Viscosity @ 40°C, cSt
Cetane Index 2 variable
Cetane Index 4 variable
Cetane Number
Distillation, °C  IBP
Tio

T20

Tso

Too

Tos

FBP

FAME?

27

National
Standard

-22 (max)

460 (max)

0.001 (max)
820 - 845

2.00 - 4.50

46 (min)
51 (min)

360 (max)

Maximum
Observed

2.5
0.0010
840.1
5.385
3.298
59
59
61
204
237
319
284
337
352
361

Mean

1.8
0.0007
833.3
4.118
2.641
55
53
54
172
208
227
265
330
345
354

Minimum
Observed

-13
-35
-33
187

1.2
<0.0003
823.5
3.197
2.143
52
49
49
140
188
202
242
313
330
344

DIES
0800419

1.6
0.0006
838.7
4.594
2.892
52
52
59
182
219
235
270
329
347
356
No

BACK

DIES
0800420

-1

2.3
0.0006
823.5
4.276
2.709
59
59
60
176
216
235
273
322
338
348

Yes

NEXT

DIES
0800421

-8
-30
-30
221

1.5

0.0007
830.4
3.961
2.544

56
53
59
173
204
218
264
331
346
353

Yes

DIES
0800422

-8
-32
-30
219

1.3

0.0007
836.4
4.050
2.600

54
51
50
169
206
221
265
333
348
356

Yes

DIES
0800423

1.9

<0.0003
828.0
5.129
3.129

58
59
54
204
235
247
275
324
340
347
No

DIES DIES
0800424 0800633

2.5 2.2

<0.0003 0.0006
840.1 830.1
5.108 3.343
3.156 2.243

55 55
54 50
55 55
202 168
230 193
241 206
276 252
330 328
343 342
351 351
Yes Yes
www.infineum.com




National Standards and physical inspection data

Cloud Point, °C
CFPP, °C

Pour Point, °C
HFRR, um

Wax Content @ 10°C
Below Cloud, wt%

Sulphur, wt%
Density @15°C, kg/m3
Viscosity @ 20°C, cSt
Viscosity @ 40°C, cSt
Cetane Index 2 variable
Cetane Index 4 variable
Cetane Number
Distillation, °C  IBP
Tio

T20

Tso

Too

Tos

FBP

FAME?

28

National
Standard

-22 (max)

460 (max)

0.001 (max)
820 - 845

2.00 - 4.50

46 (min)
51 (min)

360 (max)

Maximum
Observed

2.5
0.0010
840.1
5.385
3.298
59
59
61
204
237
319
284
337
352
361

Mean

1.8

0.0007

833.3
4.118
2.641
55
53
54
172
208
227
265
330
345
354

Minimum
Observed

-13
-35
-30
187

1.2
<0.0003
823.5
3.197
2.143
52
49
49
140
188
202
242
313
330
344

DIES

0800634

-9
-34
-33
213

1.5

0.0008

833.5
4.189
2.685
56
53
59
175
211
225
267
334
348
356

Yes

BACK

DIES
0800635

-10
-35
-33
204

1.7
0.0003
837.0
3.650
2.406
53
49
49
162
196
211
257
328
341
349

Yes

DIES
0800636

1.3
0.0007
836.3
4.036
2.585
54
51
52
173
206
221
265
334
350
358

Yes

NEXT

DIES
0800637

2.1
0.0008
830.7
3.812
2.520
57
53
53
169
203
218
266
329
341
350

Yes

DIES
0800638

-7
-26
-33
211

2.1
0.0008
835.8
4.160
2.671
56
52
50
169
205
213
269
335
349
357

Yes

DIES

0800639

-8
-30
-30
206

2.3

0.0007
829.3
3.419
2.265

55
51
51
166
194
208
255
327
340
349

Yes

DIES DIES
0800640 0800641
-7 -8
-25 -28
=21 -27
206 207
1.7 1.7
0.0010 0.0005
835.1 837.3
3.882 5.385
2.520 3.298
54 56
51 57
53 61
176 175
205 237
218 252
261 284
330 336
345 350
355 359
Yes Yes

www.infineum.com




National Standards and physical inspection data

National Maximum Mean Minimum DIES DIES DIES DIES DIES DIES DIES DIES
Standard | Observed Observed | 0800642 0800643 0800644 0800645 0800646 0800647 0800648 0800649
Cloud Point, °C -6 -8 -13 -7 -7 -8 -8 -7 -8 -13 -8
CFPP, °C  -22 (max) -24 -28 -35 -26 -28 -29 -29 -28 -26 -26 -30
Pour Point, °C -26 -24 -30 -27 -30 -27 -27 -27 -30 -30 -30
HFRR, pm 460 (max) 394 226 187 211 193 200 187 283 211 196 210
Wax Content @ 10°C
Below Cloud, wt% 2.5 1.8 1.2 1.5 1.7 1.3 2.1 2.1 23 1.7 1.7
Sulphur, wt%  0.001 (max)| 0.0010 0.0007 <0.0003 0.0008 0.0008 0.0006 0.0009 0.0006 0.0007 0.0008 0.0007
Density @15°C, kg/m3 820 - 845 840.1 833.3 823.5 837.2 837.1 835.0 834.3 837.5 827.9 825.7 830.0
Viscosity @ 20°C, cSt 5.385 4.118 3.197 4.275 4.341 5.137 4.181 3.861 3.226 3.197 3.494
Viscosity @ 40°C, cSt  2.00 - 4.50 3.298 2.641 2.143 2.731 2.762 3.186 2.674 2.552 2.164 2.143 2.315
Cetane Index 2 variable 59 55 52 55 55 57 56 54 53 55 55
Cetane Index 4 variable 46 (min) 59 53 49 52 52 57 53 50 49 51 51
Cetane Number 51 (min) 61 54 49 53 52 56 55 54 52 53 52
Distillation, °C  IBP 204 172 140 175 174 140 179 175 155 152 168
Tio 237 208 188 210 209 229 210 204 188 190 195
T20 319 227 202 226 225 248 224 319 202 206 210
Tso 284 265 242 271 271 283 268 263 242 251 256
Too 337 330 313 333 335 337 334 334 325 313 326
Tos 360 (max) 352 345 330 348 349 352 349 351 342 330 338
FBP 361 354 344 356 357 358 356 361 356 344 350
FAME? Yes Yes Yes Yes Yes Yes Yes Yes
29 X @ www.infineum.com
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National Standards and physical inspection data

National Maximum Mean Minimum DIES DIES DIES DIES
Standard Observed Observed 0802201 0802202 0802203 0802204
Cloud Point, °C 1 0 -3 0 -3 1 1
CFPP, °C -5 (max) -10 -13 -18 -12 -18 -1 -10
Pour Point, °C -9 -13 -18 -12 -18 -12 -9
HFRR, um 460 (max) 341 299 255 261 255 338 341
Wax Content @ 10°C
Below Cloud, wt% 2.8 2.0 1.1 1.8 1.1 2.1 2.8
Sulphur, wt%  0.005 (max) 0.0035 0.0029 0.0012 0.0035 0.0012 0.0034 0.0035
Density @15°C, kg/m3 820 - 845 837.1 831.2 825.8 833.1 837.1 828.9 825.8
Viscosity @ 20°C, cSt 4.702 4.260 3.937 4.275 4.702 3.937 4.125
Viscosity @ 40°C, cSt 2.00 - 4.50 2.989 2.811 2.314 2.975 2.965 2.989 2.314
Cetane Index 2 variable 59 56 55 55 55 57 59
Cetane Index 4 variable 46 (min) 56 54 53 54 53 54 56
Cetane Number 51 (min) 55 54 53 54 55 54 53
Distillation, °C  IBP 176 168 165 167 176 165 166
Tio 216 206 200 205 216 200 202
T20 233 224 216 227 233 216 221
Tso 275 271 267 275 274 267 269
Too 340 336 332 338 340 334 332
Tos 360 (max) 360 353 344 356 360 353 344
FBP 368 367 364 368 368 367 364
FAME? Yes Yes No No
31 X @ www.infineum.com
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Hungary

National Standards and physical inspection data

National Maximum Mean Minimum DIES
Standard Observed Observed 0800604
Cloud Point, °C -10 -10
CFPP, °C -20 (max) -30 -30
Pour Point, °C -30 -30
HFRR, pm 460 (max) 230 230
Wax Content @ 10°C
Below Cloud, wt% 1.4 1.4
Sulphur, wt%  0.005 (max) 0.0007 0.0007
Density @15°C, kg/m3 820 - 845 839.6 839.6
Viscosity @ 20°C, cSt 4.599 4.599
Viscosity @ 40°C, cSt ~ 2.00 - 4.50 2.899 2.899
Cetane Index 2 variable 52 52
Cetane Index 4 variable 46 (min) 52 52
Cetane Number 51 (min) 55 55
Distillation, °C  IBP 188 188
Tio 216 216
T20 232 232
Tso 273 273
Too 334 334
Tos 360 (max) 346 346
FBP 359 359
FAME?
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National Standards and physical inspection data

Cloud Point, °C
CFPP, °C

Pour Point, °C
HFRR, um

Wax Content @ 10°C
Below Cloud, wt%

Sulphur, wt%
Density @15°C, kg/m3
Viscosity @ 20°C, cSt
Viscosity @ 40°C, cSt
Cetane Index 2 variable
Cetane Index 4 variable
Cetane Number
Distillation, °C  IBP
Tio

T20

Tso

Too

Tos

FBP

FAME?

35

National
Standard

-15 (max)

460 (max)

0.005 (max)
820 - 845

2.00 - 4.50

46 (min)
51 (min)

360 (max)

Maximum
Observed

-6
-16
-21
406

2.9
0.0046
838.8
4.475
2.800
58
54
56
171
214
231
269
333
347
357

Mean

2.4
0.0028
831.7
3.961
2.540
55
52
54
165
198
216
264
330
346
355

Minimum
Observed

1.9
0.0013
826.5
3.603
2.360
51
51
53
159
191
210
258
328
343
352

DIES

0800985

2.1

0.0030
837.3

4.211
2.661

51
51
54
169
208
226
267
328
345
355
No

BACK

DIES
0800986

-7
16
24
358

2.9

0.0013
826.5
3.921
2.513

58

54

56

161
192
211
265
329
343
352
No

DIES

0800987

NEXT

-6
17
24
354

2.7
0.0020
829.5
3.986
2.556
57
53
55
159
191
211
266
331
346
356
No

DIES
0800988

2.1
0.0042
831.1
3.767
2.426
55
51
54
164
196
213
259
330
346
356
No

DIES
0800989

-6
19
24
229

1.9
0.0042
833.0
3.791
2.465
56
51
54
164
197
214
263
333
347
356

Yes

DIES
0800990

-7
-18
-21
396

2.3
0.0013
838.8
4.475
2.800
54
52
53
171
214
231
269
329
347
357
No

DIES
0800991

-7
17
24
406

2.7

0.0017
827.6
3.932
2.538

58

54

55

163
195
214
267
331
345
354
No

0800992

0.0046

DIES

-6
-18

2.1

829.8
3.603
2.360
55
51
54
166
193
210
258
330
346
356
No

www.infineum.com
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National Standards and physical inspection data

National Maximum Mean Minimum DIES DIES DIES DIES DIES DIES DIES DIES
Standard | Observed Observed | 0802196 0802197 0802199 0802218 0802224 0802225 0802247 0802248
Cloud Point, °C 0 -3 -9 0 -1 -2 -2 -6 -4 0 -2
CFPP, °C  -12 (max)* -11 -15 -23 -14 -18 -14 -15 -13 -14 -13 -16
Pour Point, °C -12 -21 -30 -18 -21 -12 -24 -18 -21 -15 -21
HFRR, pm 460 (max) 417 294 200 330 324 219 359 218 349 417 285
Wax Content @ 10°C
Below Cloud, wt% 29 2.0 1.4 2.8 2.1 2.3 1.5 1.5 2.5 2.9 2.2
Sulphur, wt% 0.005 (max)**| 0.0045 0.0030 0.0012 0.0034 0.0027 0.0029 0.0023 0.0024 0.0027 0.0030 0.0021
Density @15°C, kg/m3 820 - 845 842.8 831.8 825.9 832.7 833.9 835.3 834.0 829.9 833.5 827.8 828.0
Viscosity @ 20°C, cSt 4.979 4.011 3.384 4.341 4.645 4.767 3.927 3.468 3.858 3.769 3.671
Viscosity @ 40°C, ¢St 2.00 - 4.50 3.114 2.605 2.290 2.792 2.941 3.002 2.527 2.320 2.528 2.454 2.457
Cetane Index 2 variable 58 56 53 53 56 57 54 54 55 56 57
Cetane Index 4 variable 46 (min) 55 52 50 53 54 55 50 51 51 53 53
Cetane Number 51 (min) 59 55 52 55 56 55 55 55 55 54 57
Distillation, °C  IBP 187 168 151 179 187 184 178 168 167 167 163
Tio 220 200 186 208 217 220 199 199 201 198 192
T20 237 215 202 222 230 236 212 212 215 212 208
Tso 282 264 253 268 271 278 257 253 260 259 262
Too 346 339 328 342 340 342 339 328 331 336 338
Tos 360 (max) 360 355 345 359 356 358 355 346 345 354 355
FBP 371 366 360 367 367 370 370 360 361 365 364
FAME? No No Yes No Yes No No Yes

*-16 /-18 CFPP is used for Northern areas **0.001 (max) sulphur fuels are also available in most areas

37 X @ 3 www.infineum.com
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National Standards and physical inspection data

National Maximum Mean Minimum DIES DIES DIES DIES DIES DIES DIES
Standard | Observed Observed | 0802249 0802250 0802251 0802256 0802257 0802263 0802264
Cloud Point, °C 0 -3 -9 -9 -1 -3 -1 -3 -3 -2
CFPP, °C  -12 (max)* -11 -15 -23 -23 -14 -16 -1 -16 -14 -18
Pour Point, °C -12 -21 -30 -30 -21 -30 -18 -27 -18 -18
HFRR, pm 460 (max) 417 294 200 220 303 383 296 260 250 200
Wax Content @ 10°C
Below Cloud, wt% 2.9 2.0 1.4 1.4 1.7 1.8 2.2 1.6 23 1.9
Sulphur, wt% 0.005 (max)**| 0.0045 0.0030 0.0012 0.0041 0.0039 0.0023 0.0043 0.0045 0.0012 0.0038
Density @15°C, kg/m3 820 - 845 842.8 831.8 825.9 829.6 827.6 834.3 834.1 827.6 825.9 842.8
Viscosity @ 20°C, cSt 4.979 4.011 3.384 3.771 3.668 3.750 4.403 3.767 3.384 4.979
Viscosity @ 40°C, ¢St 2.00 - 4.50 3.114 2.605 2.290 2.494 2.437 2.455 2.792 2.475 2.290 3.114
Cetane Index 2 variable 58 56 53 57 56 55 57 57 58 55
Cetane Index 4 variable 46 (min) 55 52 50 51 52 50 53 53 53 52
Cetane Number 51 (min) 59 55 52 59 55 55 55 54 56 52
Distillation, °C  IBP 187 168 151 159 168 151 170 165 157 160
Tio 220 200 186 187 198 190 201 195 186 211
T20 237 215 202 259 256 260 274 259 261 282
Tso 282 264 253 341 336 342 346 338 338 342
Too 346 339 328 342 340 342 339 328 331 336
Tos 360 (max) 360 355 345 358 350 357 360 353 356 359
FBP 371 366 360 369 369 368 371 366 363 368
FAME? Yes No No Yes No Yes Yes
*-16 /-18 CFPP is used for Northern areas **0.001 (max) sulphur fuels are also available in most areas
38 X [@ 3
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Lithuania

National Standards and physical inspection data

National Maximum Mean Minimum DIES DIES
Standard Observed Observed 0802013 0802014
Cloud Point, °C -22 (max) -24 -31 -17
CFPP, °C -32 (max) -39 -41 -38
Pour Point, °C -33 -33 -33
HFRR, pm 460 (max) 311 374 248
Wax Content @ 10°C
Below Cloud, wt% 0.9 0.9 0.8
Sulphur, wt%  0.005 (max) 0.0005 0.0004 0.0006
Density @15°C, kg/m3 840 (max) 834.3 831.8 836.7
Viscosity @ 20°C, cSt 2.970 2.812 3.128
Viscosity @ 40°C, cSt 2.014 1.930 2.098
Cetane Index 2 variable 48 47 50
Cetane Index 4 variable 47 47 47
Cetane Number 48 (min) 50 52 49
Distillation, °C  IBP 165 164 165
Tio 197 196 199
T20 210 208 212
Tso 244 240 248
Too 302 290 313
Tos 321 310 332
FBP 333 324 342
FAME? No Yes

Specification for Artic Diesel Class Il
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National Standards and physical inspection data

National Maximum Mean Minimum DIES DIES DIES DIES
Standard Observed Observed 0801602 0801388 0801389 0801395
Cloud Point, °C -22 (max) -25 -26 -27 -25 -26 -27 -25
CFPP, °C -32 (max) -35 -40 -44 -40 -44 -43 -35
Pour Point, °C -45 -50 -57 -45 -51 -48 -57
HFRR, um 460 (max) 279 241 216 216 225 279 246
Wax Content @ 10°C
Below Cloud, wt% 2.1 1.4 0.8 1.4 0.8 1.2 2.1
Sulphur, wt%  0.005 (max) 0.0008 0.0007 <0.0003 0.0008 0.0008 0.0006 <0.0003
Density @15°C, kg/m3 800 - 840 839.1 834.8 831.3 836.5 832.4 831.3 839.1
Viscosity @ 20°C, cSt 3.361 3.250 3.032 3.262 3.361 3.032 3.343
Viscosity @ 40°C, cSt 1.5-4.0 2.191 2.112 2.028 2.187 2.043 2.028 2.191
Cetane Index 2 variable 51 49 46 46 50 50 51
Cetane Index 4 variable 46 (min) 47 47 46 46 47 47 47
Cetane Number 51 (min) 54 53 53 53 54 54 53
Distillation, °C  IBP 182 174 171 182 171 172 172
Tio 180 (min) 204 198 191 204 191 197 199
T20 216 210 204 213 204 209 216
Tso 254 244 240 242 240 241 254
Too 314 306 303 304 314 303 305
Tos 340 (max) 330 322 317 318 330 317 322
FBP 342 335 328 328 342 332 338
FAME? Yes Yes Yes No

Specification shown is Norwegian Artic Class Il
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National Standards and physical inspection data

National Maximum Mean Minimum DIES DIES DIES DIES DIES
Standard Observed Observed 0801513 0801514 0801515 0801516 0801517
Cloud Point, °C -7 -10 -13 -9 -12 -7 -9 -12
CFPP, °C -20 (max) -24 -29 -32 -25 -31 -31 -30 -33
Pour Point, °C -27 -36 -51 -27 -39 -33 -51 -33
HFRR, um 460 (max) 416 272 217 416 237 257 234 217
Wax Content @ 10°C
Below Cloud, wt% 2.1 1.8 1.7 2.1 1.7 1.7 1.8 1.7
Sulphur, wt%  0.005 (max) 0.0023 0.0008 0.0005 0.0006 0.0005 0.0023 0.0007 0.0005
Density @15°C, kg/m3 820 - 845 836.2 834.1 830.9 830.9 836.1 832.2 830.9 835.7
Viscosity @ 20°C, cSt 4.532 4.236 4.088 4.199 4.234 4.298 4.532 4.154
Viscosity @ 40°C, cSt 2.00 - 4.50 2.896 2.723 2.636 2.700 2.714 2.788 2.896 2.682
Cetane Index 2 variable 58 56 54 54 55 57 58 55
Cetane Index 4 variable 46 (min) 56 53 52 54 52 54 56 52
Cetane Number 51 (min) 57 54 51 57 53 55 56 52
Distillation, °C  IBP 180 171 157 179 167 178 180 166
Tio 214 211 208 211 210 211 214 210
T20 230 226 225 227 226 225 230 225 4 ”
Tso 277 270 267 267 270 270 277 269
Too 333 327 323 323 325 333 332 323
Tos 360 (max) 347 339 330 337 330 347 343 333
FBP 356 349 346 348 346 356 350 347
FAME? No Yes Yes Yes Yes
44 X @ www.infineum.com
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National Standards and physical inspection data

National Maximum Mean Minimum DIES DIES DIES DIES
Standard Observed Observed 0801518 0801519 0801521 0801522
Cloud Point, °C -7 -10 -13 -13 -9 -12 -10
CFPP, °C -20 (max) -24 -29 -32 -31 -26 -30 -29
Pour Point, °C -27 -36 -51 -39 -33 -36 -30
HFRR, um 460 (max) 416 272 217 243 256 250 341
Wax Content @ 10°C
Below Cloud, wt% 2.1 1.8 1.7 1.9 1.8 1.8 1.9
Sulphur, wt%  0.005 (max) 0.0023 0.0008 0.0005 0.0005 0.0006 0.0005 0.0006
Density @15°C, kg/m3 820 - 845 836.2 834.1 830.9 836.2 835.7 835.3 834.2
Viscosity @ 20°C, cSt 4.532 4.236 4.088 4.212 4.271 4.140 4.088
Viscosity @ 40°C, cSt 2.00 - 4.50 2.896 2.723 2.636 2.702 2.689 2.699 2.636
Cetane Index 2 variable 58 56 54 55 55 56 55
Cetane Index 4 variable 46 (min) 56 53 52 53 52 53 53
Cetane Number 51 (min) 57 54 51 54 55 54 51
Distillation, °C  IBP 180 171 157 172 157 172 170
Tio 214 211 208 212 208 212 210
T20 230 226 225 228 225 227 225
Tso 277 270 267 271 268 270 268
Too 333 327 323 327 327 328 327
Tos 360 (max) 347 339 330 339 342 339 341
FBP 356 349 346 347 350 347 352
FAME? Yes Yes Yes No
45 X @ www.infineum.com
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Portugal

National Standards and physical inspection data

National Maximum Mean Minimum DIES DIES DIES
Standard Observed Observed 0801345 0801346 0801347
Cloud Point, °C -1 -5 -7 -1 -7 -7
CFPP, °C -10 (max)* -10 -12 -15 -15 -10 -10
Pour Point, °C -18 -18 -18 -18 -18 -18
HFRR, um 460 (max) 253 224 200 253 200 219
Wax Content @ 10°C
Below Cloud, wt% 1.6 1.3 1.1 1.6 1.1 1.1
Sulphur, wt%  0.005 (max) 0.0044 0.0031 0.0007 0.0007 0.0041 0.0044
Density @15°C, kg/m3 820 - 845 845.3 840.1 830.3 830.3 845.3 844.6
Viscosity @ 20°C, cSt 4.163 3.820 3.163 3.163 4.163 4.133
Viscosity @ 40°C, cSt 2.00 - 4.50 2.701 2.493 2.144 2.144 2.701 2.634
Cetane Index 2 variable 52 51 48 48 52 52
Cetane Index 4 variable 46 (min) 48 48 48 48 48 48
Cetane Number 51 (min) 52 51 51 52 51 51
Distillation, °C  IBP 176 172 167 167 176 172
Tio 205 198 187 187 205 203
T20 221 213 198 198 221 219
Tso 266 258 245 245 266 264
Too 341 335 327 327 341 338
Tos 360 (max) 361 354 348 348 361 354
FBP 368 367 364 364 368 367
FAME? Yes Yes Yes

* -5 (max) CFPP used from 1st to 31st March and from 15th October to 30th November
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Romania

National Standards and physical inspection data

National Maximum Mean Minimum DIES DIES DIES
Standard Observed Observed 0802193 0802194 0802195
Cloud Point, °C -6 -10 -16 -7 -6 -16
CFPP, °C -20 (max) -17 -26 -32 -28 -17 -32
Pour Point, °C -27 -27 -27 -27 -27 -27
HFRR, pm 460 (max) 257 237 214 214 240 257
Wax Content @ 10°C
Below Cloud, wt% 1.8 1.5 1.0 1.8 1.8 1.0
Sulphur, wt%  0.005 (max) 0.0037 0.0028 0.0012 0.0037 0.0036 0.0012
Density @15°C, kg/m3 820 - 845 842.0 839.6 837.0 842.0 839.8 837.0
Viscosity @ 20°C, cSt 4.209 3.846 3.513 4.209 3.817 3.513
Viscosity @ 40°C, cSt 2.00 - 4.50 2.691 2.509 2.307 2.691 2.528 2.307
Cetane Index 2 variable 53 51 50 50 53 51
Cetane Index 4 variable 46 (min) 50 49 48 50 50 48
Cetane Number 51 (min) 54 52 51 52 51 54
Distillation, °C  IBP 181 172 166 181 166 168
Tio 216 206 199 216 204 199
T20 230 222 213 230 222 213
Tso 267 261 252 267 265 252
Too 333 328 320 331 333 320
Tos 360 (max) 350 345 339 347 350 339
FBP 363 355 347 356 363 347
FAME?




National Standards and physical inspection data

National Maximum Mean Minimum DIES DIES DIES
Standard Observed Observed 0801986 0801987 0801989
Cloud Point, °C -6 -21 -40 -6 -40 -16
CFPP, °C -18 -31 -43 -18 -43 -32
Pour Point, °C -24 -35 -42 -24 -39 -42
HFRR, um 655 473 309 309 655 455
Wax Content @ 10°C
Below Cloud, wt% 2.3 1.7 0.9 2.3 1.8 0.9
Sulphur, wt% 0.1470 0.0626 0.0192 0.0215 0.1470 0.0192
Density @15°C, kg/m3 841.7 827.5 808.1 841.7 808.1 832.7
Viscosity @ 20°C, cSt 5.111 3.187 2.042 5.111 2.042 2.409
Viscosity @ 40°C, cSt 3.160 2.110 1.469 3.160 1.469 1.701
Cetane Index 2 variable 52 45 38 52 46 38
Cetane Index 4 variable 54 47 141 54 47 41
Cetane Number 58 54 51 58 51 52
Distillation, °C  IBP 186 168 151 186 151 166
Tio 238 196 171 238 178 171
T20 249 206 180 249 187 180
Tso 277 235 212 277 212 216
Too 331 304 267 331 267 315
Tos 346 323 286 346 286 337
FBP 357 338 304 357 304 353

FAME?




National Standards and physical inspection data

National Maximum Mean Minimum DIES DIES DIES DIES DIES DIES
Standard Observed Observed 0801331 0801332 0801334 0801335 0801337 0801338
Cloud Point, °C -2 -3 -6 -3 -4 -3 -6 -4 -2
CFPP, °C -10 (max) -12 -17 -20 -15 -20 -20 -20 -16 -19
Pour Point, °C -12 -23 -45 -12 -24 -27 -27 -18 -27
HFRR, um 460 (max) 458 325 225 230 328 349 348 225 238
Wax Content @ 10°C
Below Cloud, wt% 2.2 1.8 1.3 2.2 2.0 1.9 2.1 1.7 2.1
Sulphur, wt%  0.005 (max) 0.0041 0.0029 0.0007 0.0020 0.0031 0.0029 0.0041 0.0036 0.0024
Density @15°C, kg/m3 820 - 845 844.3 837.9 828.1 844.3 838.0 839.0 834.4 840.2 838.0
Viscosity @ 20°C, cSt 4.628 4.231 3.783 4.265 4.463 4.465 4.096 4.464 4.384
Viscosity @ 40°C, cSt 2.00 - 4.50 2.892 2.706 2.461 2.748 2.846 2.803 2.636 2.805 2.806
Cetane Index 2 variable 58 55 53 53 55 55 56 54 55
Cetane Index 4 variable 46 (min) 54 51 48 52 52 51 52 51 52
Cetane Number 51 (min) 56 53 52 52 54 52 56 53 54
Distillation, °C  IBP 178 170 164 169 172 169 168 178 174
Tio 217 203 191 205 212 206 199 208 207
T20 231 221 209 226 229 226 220 225 224
Tso 290 270 262 290 273 272 268 271 273
Too 347 339 331 339 339 341 331 338 340
Tos 360 (max) 363 356 347 350 356 358 347 355 355
FBP 369 365 356 356 364 367 360 365 364
FAME? Yes No No No Yes Yes
51 X @ www.infineum.com
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National Standards and physical inspection data

National Maximum Mean Minimum DIES DIES DIES DIES DIES DIES
Standard Observed Observed 0801339 0801340 0801341 0801342 0801343 0801344
Cloud Point, °C -2 -3 -6 -4 -3 -4 -2 -4 -2
CFPP, °C -10 (max) -12 -17 -20 -12 -15 -18 -18 -14 -17
Pour Point, °C -12 -23 -45 -24 -15 -21 -45 -18 -18
HFRR, um 460 (max) 458 325 225 426 399 458 412 242 246
Wax Content @ 10°C
Below Cloud, wt% 2.2 1.8 1.3 1.3 2.1 1.8 1.3 1.7 1.8
Sulphur, wt%  0.005 (max) 0.0041 0.0029 0.0007 0.0024 0.0032 0.0035 0.0007 0.0034 0.0034
Density @15°C, kg/m3 820 - 845 844.3 837.9 828.1 839.9 836.3 841.7 828.1 835.6 839.7
Viscosity @ 20°C, cSt 4.628 4.231 3.783 3.956 4.628 3.906 3.965 3.783 4.402
Viscosity @ 40°C, cSt 2.00 - 4.50 2.892 2.706 2.461 2.575 2.892 2.516 2.569 2.461 2.811
Cetane Index 2 variable 58 55 53 53 56 53 58 54 55
Cetane Index 4 variable 46 (min) 54 51 48 49 54 48 53 50 51
Cetane Number 51 (min) 56 53 52 53 54 52 54 54 54
Distillation, °C  IBP 178 170 164 168 174 164 164 164 175
Tio 217 203 191 196 217 193 193 191 206
T20 231 221 209 213 231 210 211 209 224
Tso 290 270 262 262 274 263 263 262 272
Too 347 339 331 339 339 339 347 337 341
Tos 360 (max) 363 356 347 359 357 357 363 356 358
FBP 369 365 356 367 369 367 368 366 369
FAME? No No No No No Yes
52 X @ www.infineum.com
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National Standards and physical inspection data

Cloud Point, °C
CFPP, °C

Pour Point, °C
HFRR, um

Wax Content @ 10°C
Below Cloud, wt%

Sulphur, wt%
Density @15°C, kg/m3
Viscosity @ 20°C, cSt
Viscosity @ 40°C, cSt
Cetane Index 2 variable
Cetane Index 4 variable
Cetane Number
Distillation, °C  IBP
Tio

T20

Tso

Too

Tos

FBP

FAME?

National
Standard

-16 (max)
-26 (max)

400 (max)

0.0005 (max)
800 - 820

1.7-4.0

50 (min)

51 (min)
180 (min)

285 (max)

Maximum
Observed

-33
-33
-33
301

4.9
0.0006
817.0
2.976
2.022
54
53
56
191
207
215
238
281
297
315

Mean

-34
-35
-36
264

3.7
0.0003
816.2
2.898
1.964
53
52
55
184
203
212
234
278
293
310

Minimum
Observed

-35

2.9
<0.0003
813.9
2.775
1.920
50
51
53
181
200
210
232
270
290
308

DIES
0801384

-33
-34
-36
296

3.6
<0.0003
816.7
2.895
1.960
50
51
55
184
203
211
234
279
292
309

Yes

DIES

0801385

-34
-40
-36
254

2.9

0.0006
815.1
2.938
1.947

53
52
56
184
204
212
232
278
293
312
Yes

Specification shown is for Swedish Class 1, T95 has been changed since the samples were collected to allow for the addition of B5

X (@ 3
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DIES

0801386

-34
-33
-36
300

3.6

<0.0003
816.8
2.901
1.987

53

52

53

183
202
211
235
281
295
308

Yes

DIES
0801387

-33
-34
-36
301

3.4

<0.0003
817.0
2.893
1.956

53
51
56
181
200
210
234
270
294
309
No

DIES

0801390

-35
-36
-36
231

3.4

<0.0003
813.9
2.775
1.920

54

53

56

186
205
213
234
280
297
315

Yes

DIES DIES
0801391 0801393

-33 -34
-35 -35
-33 -36
222 246

4.9 3.9

<0.0003 <0.0003
817.0 816.6
2.976 2.907
2.022 1.956
54 53
53 52
54 53
191 183
207 202
215 211
238 235
278 279
290 292
311 308
Yes Yes
www.infineum.com
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National Standards and physical inspection data

Cloud Point, °C
CFPP, °C

Pour Point, °C
HFRR, um

Wax Content @ 10°C
Below Cloud, wt%

Sulphur, wt%
Density @15°C, kg/m3
Viscosity @ 20°C, cSt
Viscosity @ 40°C, cSt
Cetane Index 2 variable
Cetane Index 4 variable
Cetane Number
Distillation, °C  IBP
Tio

T20

Tso

Too

Tos

FBP

FAME?

National
Standard

-10 (max)
-20 (max)

460 (max)

0.005 (max)
800 - 845

1.50 - 4.00

46 (min)
49 (min)

180 (min)

340 (max)

National standard shown is EN590 Artic Class 0

56

Maximum
Observed

-11

2.3
0.0008
832.7
3.775
2.457
56
53
56
170
204
220
261
325
341
349

Mean

-13

1.8
0.0006
829.3
3.315
2.253
53
50
52
159
193
208
250
321
337
347

Minimum
Observed

-15
-32
-39
346

1.5
0.0005
822.9
2.981
2.018
50
47
47
145
186
199
240
318
333
345

DIES DIES
0800843 0800844
-13 -12
-25 -23
-36 -30
383 404
1.9 2.3
0.0006 0.0006
830.6 829.3
3.343 3.449
2.260 2.441
50 56
50 53
49 56
161 159
192 202
207 218
251 261
321 318
336 333
346 345
No No

BACK
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DIES

0800845

-15

1.5

0.0005
829.8
2.981
2.018

52

47

47

145
186
199
240
323
339
349
No

DIES

0800847

-1

-24
-36
380

2.0

0.0006

822.9
3.314
2.246
56
53
56
160
190
204
251
322
340
346
No

DIES
0800848

-15

1.6
0.0006
830.4
3.029
2.098
52
47
50
160
187
200
241
325
341
349
No

DIES
0800849

-12
-32
-30
346

1.6
0.0008
832.7
3.775
2.457
54
51
55
170
204
220
260
318
335
347
No

www.infineum.com
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National Standards and physical inspection data

National Maximum Mean Minimum DIES DIES DIES DIES DIES DIES DIES DIES
Standard | Observed Observed | 0801092 0801093 0801376 0801377 0801378 0801379 0801380 0801381
Cloud Point, °C -5 -8 -24 -6 -7 -8 -6 -7 -10 -7 -5
CFPP, °C  -15 (max) -16 -21 -28 -17 -17 -20 -20 -18 -27 -22 -16
Pour Point, °C -15 -26 -39 -39 -30 -24 -24 -30 -27 -30 -15
HFRR, pm 460 (max) 424 326 232 270 330 252 249 402 371 413 342
Wax Content @ 10°C
Below Cloud, wt% 3.8 23 1.5 2.9 3.0 2.0 3.1 1.7 1.9 2.2 2.0
Sulphur, wt%  0.001 (max)| 0.0013 0.0007 0.0005 0.0009 0.0010 0.0005 0.0008 0.0006 0.0006 0.0007 0.0005
Density @15°C, kg/m3 820 - 845* 841.9 837.4 828.6 836.8 839.4 838.1 841.9 841.9 841.8 833.8 832.6
Viscosity @ 20°C, cSt 5.236 4.131 3.080 3.987 4.335 4.212 5.236 3.822 4.016 4.051 4.269
Viscosity @ 40°C, ¢St 2.00 - 4.50 4.743 2.796 2.062 2.609 2.791 2.682 3.221 4.743 2.546 2.613 2.693
Cetane Index 2 variable 57 54 51 53 55 54 55 52 51 56 56
Cetane Index 4 variable 46 (min) 54 51 48 52 53 51 54 48 48 53 53
Cetane Number 51 (min) 57 54 52 54 52 56 57 53 52 53 56
Distillation, °C  IBP 186 170 163 163 165 170 186 167 170 163 173
Tio 233 204 196 198 209 208 233 196 205 199 202
T20 252 223 211 222 234 225 252 213 223 220 221
Tso 283 268 249 276 281 267 283 264 261 272 271
Too 335 326 293 330 330 327 331 333 321 328 328
Tos 360 (max)* 352 342 306 345 345 342 345 348 339 341 345
FBP 363 354 320 357 355 352 356 361 353 355 356
FAME? No No Yes Yes No No No No
* Density is 835 kg/m3 (max) and T95 is 345°C (max) for 50ppm specification
58 X [@ 3 www.infineum.com
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National Standards and physical inspection data

Cloud Point, °C
CFPP, °C

Pour Point, °C
HFRR, um

Wax Content @ 10°C
Below Cloud, wt%

Sulphur, wt%
Density @15°C, kg/m3
Viscosity @ 20°C, cSt
Viscosity @ 40°C, cSt
Cetane Index 2 variable
Cetane Index 4 variable
Cetane Number
Distillation, °C  IBP
Tio

T20

Tso

Too

Tos

FBP

FAME?

National
Standard

-15 (max)

460 (max)

0.001 (max)
820 - 845*

2.00 - 4.50

46 (min)
51 (min)

360 (max)*

Maximum
Observed

-5
16
15
424

3.8
0.0013
841.9
5.236
4.743
57
54
57
186
233
252
283
335
352
363

Mean Minimum
Observed
-8 -24
-21 -28
-26 -39
326 232
23 1.5
0.0007 0.0005
837.4 828.6
4.131 3.080
2.796 2.062
54 51
51 48
54 52
170 163
204 196
223 211
268 249
326 293
342 306
356 320

* Density is 835 kg/m3 (max) and T95 is 345°C (max) for 50ppm specification

59

DIES
0801382

-5
-18
-15
329

1.9
0.0005
833.7
4.259
2.722
56
53
56
174
204
223
272
328
347
359
No

BACK

DIES
0801383

3.8
0.0008
828.6
3.080
2.062
53
50
52
165
199
213
249
293
306
320

Yes

DIES
0801524

1.6
0.0006
841.1
4.082
2.605
52
48
53
168
196
211
262
326
344
360

Yes

NEXT

DIES
0801525

-5
-18
21

424

1.8
0.0008
837.4
4.415
2.815
54
51
55
171
208
228
268
328
345
357
No

DIES
0801526

1.5
0.0008
841.8
3.974
2.545
51
48
56
174
202
219
260
323
340
353
No

DIES
0801527

1.7
0.0005
839.9
4.015
2.611
54
50
53
169
200
219
270
335
352
363

Yes

DIES

0801604

-5
-16
-27
232

2.8

0.0013

832.2

4.209

2.677
57
54
56
171
202
218
273
335
348
355

Yes

www.infineum.com
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National Standards and physical inspection data

National Maximum Mean Minimum DIES DIES DIES
Standard Observed Observed 0802010 0802011 0802012
Cloud Point, °C -5 -6 -7 -7 -6 -5
CFPP, °C -19 -24 -28 -28 -19 -26
Pour Point, °C -24 -25 -27 -27 -24 -24
HFRR, pym 460 (max) 471 411 366 396 471 366
Wax Content @ 10°C
Below Cloud, wt% 2.5 2.1 1.8 1.8 2.5 2.1
Sulphur, wt% 0.2 (max) 0.0851 0.0480 0.0045 0.0851 0.0545 0.0045
Density @15°C, kg/m3 820 - 845 839.0 837.4 836.0 836.0 839.0 837.2
Viscosity @ 20°C, cSt 4.939 4.736 4.383 4.383 4.887 4.939
Viscosity @ 40°C, cSt 2.00 - 4.50 3.096 2.987 2.811 2.811 3.055 3.096
Cetane Index 2 variable 46 (min) 56 53 50 50 54 56
Cetane Index 4 variable 55 53 51 51 54 55
Cetane Number 56 55 54 56 54 55
Distillation, °C  IBP 193 192 191 193 191 191
Tio 229 227 223 223 229 228
T20 241 239 234 234 241 241
Tso 275 269 257 257 273 275
Too 336 331 328 328 330 336
Tos 352 348 345 345 346 352
FBP 364 360 354 364 354 362
FAME? No No No

* T96 specification @ 360°C maximum
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National Standards and physical inspection data

National Maximum Mean Minimum DIES DIES
Standard Observed Observed 0801774 0801775
Cloud Point, °C 1 0 1
CFPP, °C -5 (max) -11 -11 -12
Pour Point, °C -20 -21 -18
HFRR, pm 460 (max) 370 411 330
Wax Content @ 10°C
Below Cloud, wt% 3.5 3.4 3.5
Sulphur, wt%  0.005 (max) 0.0017 0.0018 0.0017
Density @15°C, kg/m3 845 (max) 837.8 836.9 838.6
Viscosity @ 20°C, cSt 5.798 5.645 5.95
Viscosity @ 40°C, cSt 2.0-4.5 3.566 3.492 3.639
Cetane Index 2 variable 56 55 57
Cetane Index 4 variable 46 (min) 57 57 57
Cetane Number 51 (min) 58 56 60
Distillation, °C  IBP 197 199 195
Tio 232 232 232
T20 248 248 249
Tso 286 286 287
Too 343 343 344
Tos 360 (max) 357 357 358
FBP 365 365 365

FAME?

Middle East & Africa




Saudi Arabia

National Standards and physical inspection data

National
Standard
Cloud Point, °C 2 (max)*
CFPP, °C -4 (max)*
Pour Point, °C
HFRR, pm
Wax Content @ 10°C
Below Cloud, wt%
Sulphur, wt% 1.0 (max)
Density @15°C, kg/m3
Viscosity @ 20°C, cSt
Viscosity @ 40°C, cSt 1.9-4.1
Cetane Index 2 variable 45 (min)

Cetane Index 4 variable
Cetane Number
Distillation, °C  IBP
Tio

T20

Tso

Too

Tos

FBP

FAME?

* Cloud point and CFPP are alternative specifications.

Maximum
Observed

7
-5
-9

598

1.4
0.4010
826
4.190
2.670
59
55

178
204
220
267
360
387
391

Mean

-6
-16
561

1.1
0.2028
825
3.922
2.533
57
54

172
199
214
262
356
381
388

Minimum
Observed

6
-8
-18
529

0.9
0.1020
823
3.631
2.390
54
53

164
191
206
256
350
372
384

7
-6
-18
598

0.9
0.4010
825
3.721
2.422
54
53

168
195
209
257
360
387
388
No

6
-8

18

545

1.0

0.1020

826

4.190
2.67

59
55

177
204
219
267
357
385
391
No

When CFPP is used the difference between cloud point and CFPP must not exceed 10°C

7
-6
-18
572

1.1
0.1460
826
4.147
2.649
59
55

178
204
220
267
355
381
388
No

6
-5
-9

529

1.4
0.1620
823
3.631
2.39
58
53

164
191
206
256
350
372
384
No

Middle East & Africa
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Middle East & Africa

National Standards and physical inspection data

National Maximum Mean Minimum DIES DIES DIES DIES DIES
Standard | Observed Observed | 0804803 0804804 0804806 0804807 0804808
Cloud Point, °C 6 (max) 3 -1 -6 0 -6 -2 3 -1
CFPP, °C -4 (max) -3 -10 -16 -11.5 -16 -5 -3 -16
Pour Point, °C -12 -16 -21 -18 -12 -15 -15 -21
HFRR, pm 393 340 293 341 338 393 335 293
Wax Content @ 10°C
Below Cloud, wt% 2.8 2.0 0.6 2.4 2.2 0.6 2.8 1.9
Sulphur, wt%  0.05 (max) | 0.0462 0.0229 0.0010 0.0462 0.0033 0.0010 0.0285 0.0355
Density @15°C, kg/m3 861.3 843.0 825.4 847 840 825 861 842
Viscosity @ 20°C, cSt 7.386 5.151 3.266 5.789 4.662 3.266 7.386 4.652
Viscosity @ 40°C, cSt 1.6-53 4.266 3.162 2.203 3.504 2.931 2.203 4.266 2.906
Cetane Index 2 variable 53 51 49 53 52 50 49 52
Cetane Index 4 variable 53 52 50 53 53 50 50 52
Cetane Number 45 (min) 54 53 52 52 54 53 53 53
Distillation, °C  IBP 207 182 159 197 177 173 207 159
Tio 252 223 195 228 225 195 252 213
T20 263 237 206 247 241 206 263 229 A :
Tso 294 275 243 289 274 243 294 278
Too 362 (max) 351 345 333 350 333 341 351 349
Tos 376 365 351 364 351 376 368 366
FBP 392 374 363 372 363 392 371 374
FAME? No No No No No
66 X @ www.infineum.com
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Australia

National Standards and physical inspection data

National Maximum Mean Minimum DIES
Standard | Observed Observed | 0805917
Cloud Point, °C 1 1
CFPP, °C 0 0
Pour Point, °C
HFRR, pm 460 (max) 370 370
Wax Content @ 10°C
Below Cloud, wt% 6.6 6.6
Sulphur, wt%  0.005 (max) 0.0007 0.0007
Density @15°C, kg/m3 820 - 850 829.8 830
Viscosity @ 20°C, cSt 5.466 5.466
Viscosity @ 40°C, cSt 2.0-4.5 3.328 3.328
Cetane Index 2 variable 57 57
Cetane Index 4 variable 46 (min) 60 60
Cetane Number 58 58
Distillation, °C  IBP 189 189
Tio 232 232
T20 249 249
Tso 283 283
Too 336 336
Tes 360 (max) 347 347
FBP 354 354

FAME?

Asia Pacific
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National Standards and physical inspection data

National
Standard
Cloud Point, °C **
CFPP, °C
Solid Point, °C **
HFRR, pm 460 (max)
Wax Content @ 10°C
Below Cloud, wt%
Sulphur, wt% 0.2 (max)
Density @15°C, kg/m3 810 - 850
Viscosity @ 20°C, cSt 3.0 - 8.0 ***
Viscosity @ 40°C, cSt
Cetane Index 2 variable 46 (min)
Cetane Index 4 variable
Cetane Number 40 * (min)
Distillation, °C  IBP
Tio
T20
Tso 300 (max)
Too 355 (max)
Tos 365 (max)
FBP

* Cetane number for parafinic crude has a min of 45
*** 2.5 - 8 for -20°C grade and 1.8 - 7 for -35°C grade

71

Maximum Mean Minimum
Observed Observed SWi1 S1
3 -5 -29 -1 1
1 -9 -33 -1 -2
-3 -19 -52 -6 -3
652 416 307 378 360
0.3070 0.0830 0.0030 0.3070 0.0630
857.6 833.8 810.6 848.3 833.2
4.752 3.860 2.530 4.380 4.554
57 50 39 49 55
57 51 43 47 57
60 51 43 46 59
193 172 136 159 181
229 202 180 199 220
246 218 194 219 240
282 259 224 272 281
344 327 305 343 331
362 342 323 356 343
375 357 338 369 358
**Pour and CFPP spec depend on grade, see table below
e o 5 % R W
CFPP °C max 12 8 4 -5 -14 -29 -44

X (@ 3

BACK NEXT

E1

5
13
428

0.1520
820.3
3.340

51
53
51
185
193
205
246
324
342
365

0.0260
817.2
3.853

57
57
60
170
191
210
260
335
348
369

0.1460
857.6
4.548

45
44
43
168
205
223
271
344
362
375

Asia Pacific

E4 E5
-6
0 -7
-7 -13
307 338
0.0800 0.0830
842.3 843.7
4.627 4.752
51 51
51 50
51 53
173 177
216 210
235 228
276 271
337 334
351 348
364 359
www.infineum.com




National Standards and physical inspection data

National Maximum Mean Minimum
Standard Observed Observed NW1 NW2
Cloud Point, °C ** 3 -5 -29 -17 2
CFPP, °C 1 -9 -33 -31 1
Solid Point, °C ** -3 -19 -52 -39 -7
HFRR, pm 460 (max) 652 416 307 565 398
Wax Content @ 10°C
Below Cloud, wt%
Sulphur, wt% 0.2 (max) 0.3070 0.0830 0.0030 0.0680 0.0360
Density @15°C, kg/m3 810 - 850 857.6 833.8 810.6 819.1 826.6
Viscosity @ 20°C, ¢St 3.0 - 8.0 *** 4.752 3.860 2.530 3.033 3.928
Viscosity @ 40°C, cSt
Cetane Index 2 variable 46 (min) 57 50 39 50 54
Cetane Index 4 variable 57 51 43 52 54
Cetane Number 40 * (min) 60 51 43 49 50
Distillation, °C  IBP 193 172 136 172 175
Tio 229 202 180 196 199
T20 246 218 194 207 216
Tso 300 (max) 282 259 224 239 262
Too 355 (max) 344 327 305 305 331
Tos 365 (max) 362 342 323 323 343
FBP 375 357 338 338 361
* Cetane number for parafinic crude has a min of 45 **Pour and CFPP spec depend on grade, see table below
*** 2.5 - 8 for -20°C grade and 1.8 - 7 for -35°C grade 553?7: St 1 ?;c s;c oac 1 %c -%g(;c 3§5c -%g;c
CFPP °C max 12 8 4 -5 14 29 44
72 X [@ 3
BACK NEXT

NW3 NE1 NE2 NE3 NE4
-3 -29 -10 -17 -2
-5 -29 -18 -33 -6
-1 -49 -26 -52 -16

387 643 411 652 380

0.1370 0.0140 0.0910 0.0120 0.0690
833.8 833.7 820.5 810.6 841.0
3.884 2.530 2.936 2.684 4.291

51 39 50 49 49
52 43 52 52 49
51 47 53 54 48

173 136 171 176 172

201 180 195 196 204

217 194 206 204 222

265 224 244 225 266
333 324 308 306 337
349 351 326 327 354
361 364 344 340 367

Asia Pacific

www.infineum.com



National Standards and physical inspection data

National
Standard
Cloud Point, °C **
CFPP, °C
Solid Point, °C **
HFRR, um 460 (max)
Wax Content @ 10°C
Below Cloud, wt%
Sulphur, wt% 0.2 (max)
Density @15°C, kg/m3 810 - 850
Viscosity @ 20°C, cSt 3.0 - 8.0 ***
Viscosity @ 40°C, cSt
Cetane Index 2 variable 46 (min)
Cetane Index 4 variable
Cetane Number 40 * (min)
Distillation, °C  IBP
Tio
T20
Tso 300 (max)
Too 355 (max)
Tos 365 (max)
FBP

* Cetane number for parafinic crude has a min of 45
*** 2.5 - 8 for -20°C grade and 1.8 - 7 for -35°C grade

73

Maximum Mean Minimum
Observed Observed NE5 NE6
3 -5 -29 2 2
1 -9 -33 0 0
-3 -19 -52 -8 -4
652 416 307 367 356
0.3070 0.0830 0.0030 0.0280 0.0830
857.6 833.8 810.6 847.3 843.9
4.752 3.860 2.530 4.386 4.634
57 50 39 47 51
57 51 43 47 53
60 51 43 48 53
193 172 136 176 193
229 202 180 206 229
246 218 194 225 246
282 259 224 267 282
344 327 305 333 330
362 342 323 345 340
375 357 338 363 348
**Pour and CFPP spec depend on grade, see table below
e o 5 % R W
CFPP °C max 12 8 4 -5 -14 -29 -44

X (@ 3

BACK NEXT

N1
13
14

392

0.0170
817.6
3.004

51
52
54
170
190
201
241
311
328
343

Asia Pacific |

N2 N3 N4 N5
-8 -7 -5 -4
11 -8 -8 -6
-15 14 -36 -39
358 537 358 354
0.0030 0.1300 0.1460 0.053
822.4 836.3 850.6 844 .4
3.694 3.836 4170 4.004
53 49 47 47
55 50 46 47
52 48 45 48
171 172 154 180
202 202 197 204
217 218 221 218
256 262 273 262
316 323 334 323
331 339 348 334
346 353 359 350
www.infineum.com




National Standards and physical inspection data

National | Maximum Mean Minimum DIES
Standard | Observed Observed | 0802894
Cloud Point, °C 8 8
CFPP, °C 6 (max) 3
Pour Point, °C 0 0
HFRR, pm 460 (max) 388 388
Wax Content @ 10°C
Below Cloud, wt% 3.1 3.1
Sulphur, wt%  0.035 (max) 0.0313 0.0313
Density @15°C, kg/m3 820 - 845 831.9 831.9
Viscosity @ 20°C, cSt 2.0-4.5 3.992 3.992
Viscosity @ 40°C, cSt 2.232 2.232
Cetane Index 2 variable 55 55
Cetane Index 4 variable 46 (min) 53 53
Cetane Number 51 (min) 55 55
Distillation, °C  IBP 127 127
Tio 173 173
T20 213 213
Tso 276 276
Too 345 345
Tos 360 (max) 362 362
FBP 374 374
FAME? No

Standard information shown is for Bharat Ill spec

Asia Pacific
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Indonesia

National Standards and physical inspection data

National | Maximum Mean Minimum DIES
Standard | Observed Observed | 0802893
Cloud Point, °C 7 7
CFPP, °C 5 5
Pour Point, °C 18 (max) 3 3
HFRR, um 388 338
Wax Content @ 10°C
Below Cloud, wt% 4.4 4.4
Sulphur, wt% 0.5 (max) 0.2140 0.2140
Density @15°C, kg/m3 815 -870 847.4 847.4
Viscosity @ 20°C, cSt 5.991 5.991
Viscosity @ 40°C, cSt 3.612 3.612
Cetane Index 2 variable 52 52
Cetane Index 4 variable 45 (min) 53 53
Cetane Number 55 55
Distillation, °C  IBP 184 184
Tio 232 232
T20 252 252
Tso 290 290
Too 348 348
Tos 363 363
FBP 374 374

FAME?

Asia Pacific




Asia Pacific

National Standards and physical inspection data

National Maximum Mean Minimum

Standard | Observed Observed 3 4 5 6 7 9 10 11

Cloud Point, °C -1 -5 -10 -5 -4 -5 -6 -7 -5 -6 -5

CFPP, °C -5 (max) -6 -10 -16 -16 -15 -13 -15 -15 -8 -8 -10

Pour Point, °C  -7.5 (max)* -10 -18 -25 -25 -23 -15 -23 -20 -13 -15 -10

HFRR, ym 501 417 226 226 267 454 271 483 447 411 457

Wax Content @ 10°C

Below Cloud, wt% *x 3.2 2.2 0.0 2.1 1.5 1.6 1.3 0.9 2.4 2.7 3.1
Sulphur, wt%  0.005 (max)| 0.0008 0.0006 0.0003 0.0004 0.0003 0.0004 0.0004 0.0005 0.0006 0.0006 0.0006
Density @15°C, kg/m3 840.0 829.1 816.0 821.0 826.0 823.0 832.0 824.0 828.0 832.0 827.0

Viscosity @ 20°C, cSt

Viscosity @ 30°C, cSt 2.5 (min) 4.413 3.613 2.804 3.200 3.742 3.405 3.532 3.142 3.585 3.674 3.689

Cetane Index 2 variable 45 (min) 59 56 54 58 58 58 55 56 57 56 58

Cetane Index 4 variable 60 57 53 58 59 58 55 56 58 56 58

Cetane Number 59 56 54 56 56 55 54 54 56 55 56

Distillation, °C  IBP 172 154 130 156 131 148 169 156 134 131 157

Tio 238 213 184 192 212 202 213 199 209 209 203

T20 258 234 204 214 236 223 232 219 235 234 233

Tso 289 277 262 272 279 273 274 265 279 281 282

Too 350 (max) 338 331 320 331 333 330 334 325 328 330 329

Tos 352 344 330 345 348 344 351 340 339 341 342

FBP 366 356 342 356 361 357 366 353 350 352 35

* Pour point measured at 2.5°C intervals (Japanese Industry Standard) **Wax content measured at -10°C below cloud point

. X @ 3 www.infineum.com
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National Standards and physical inspection data

Cloud Point, °C
CFPP, °C

Pour Point, °C
HFRR, um

Wax Content @ 10°C
Below Cloud, wt%

Sulphur, wt%
Density @15°C, kg/m3
Viscosity @ 20°C, cSt
Viscosity @ 30°C, cSt
Cetane Index 2 variable
Cetane Index 4 variable
Cetane Number
Distillation, °C  IBP
Tio

T20

Tso

Too

Tos

FBP

National
Standard

-5 (max)

-7.5 (max)*

*%

0.005 (max)

2.5 (min)
45 (min)

350 (max)

Maximum
Observed

-1
-6
-10
501

3.2
0.0008
840.0

4.413
59
60
59

172
238
258
289
338
352
366

Mean

-5
-10
-18
417

2.2
0.0006
829.1

3.613
56
57
56

154
213
234
277
331
344
356

Minimum
Observed

-10
-16
-25
226

0.0
0.0003
816.0

2.804
54
53
54

130
184
204
262
320
330
342

12
-6
-16
-18
480

3.2

0.0006
832.0

4.413

57
60
59
156
237
256
287
337
349
359

13
-8
-15
-10
474

2.5
0.0006
833.0

3.808
55
56
56

172
222
241
279
329
343
356

* Pour point measured at 2.5°C intervals (Japanese Industry Standard) **Wax content measured at -10°C below cloud point

78
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2.9
0.0005
823.0

3.548
59
60
57

160
202
230
282
330
342
354

15
-14
-15
-23
501

2.1
0.0004
816.0

2.804
58
58
56

157
184
204
262
327
340
353

16
11
15
-23
421

2.6
0.0007
820.0

3.194
59
59
54

157
192
216
273
338
352
362

17
11
-8
-23
386

2.8

0.0006
819.0

3.096

59
58
55
158
190
212
270
337
351
361

Asia Pacific

18 19
-12 -9
-8 -10
-18 -13
455 383
2.6 0.0
0.0008 0.0007
835.0 837.0
3.843 3.566
55 54
56 54
55 56
166 171
219 223
239 241
282 277
338 320
351 330
363 342

www.infineum.com



National Standards and physical inspection data

Cloud Point, °C
CFPP, °C

Pour Point, °C
HFRR, um

Wax Content @ 10°C
Below Cloud, wt%

Sulphur, wt%
Density @15°C, kg/m3
Viscosity @ 20°C, cSt
Viscosity @ 30°C, cSt
Cetane Index 2 variable
Cetane Index 4 variable
Cetane Number
Distillation, °C  IBP
Tio

T20

Tso

Too

Tos

FBP

National
Standard

-5 (max)

-7.5 (max)*

*%

0.005 (max)

2.5 (min)
45 (min)

350 (max)

Maximum
Observed

-1
-6
-10
501

3.2
0.0008
840.0

4.413
59
60
59

172
238
258
289
338
352
366

Mean

-5
-10
-18
417

2.2
0.0006
829.1

3.613
56
57
56

154
213
234
277
331
344
356

Minimum
Observed

-10
-16
-25
226

0.0
0.0003
816.0

2.804
54
53
54

130
184
204
262
320
330
342

20 21
-7 -4
-10 -13
-25 -20
487 482
0.9 2.2
0.0005 0.0007
833.0 835.0
3.908 3.848
55 54
57 56
55 58
130 166
238 229
250 245
276 276
324 332
336 345
348 358

* Pour point measured at 2.5°C intervals (Japanese Industry Standard) **Wax content measured at -10°C below cloud point
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22

-3

-6
-18
456

2.8

0.0007
835.0

3.427

56

58

57

151
232
251
285
337
350
361

23
-4
-9
13
391

2.6

0.0005
840.0

3.825

54

53

56

164
211
237
282
335
349
363

24
-5
-8
-18
404

2.6

0.0006
833.0

3.929

56

58

56

160
233
250
283
329
341
355

367

2.8

0.0005
837.0

4.312

56

58

55
154
238
258
289
334
346
360

Asia Pacific
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Japan Grade 3

National Standards and physical inspection data

National | Maximum Mean Minimum
Standard | Observed Observed 2

Cloud Point, °C -14 -14

CFPP, °C  -12 (max) -15 -15

Pour Point, °C ~ -20 (max)* -23 -23

HFRR, um 460 460

Wax Content @ 10°C

Below Cloud, wt% ** 3.5 3.5
Sulphur, wt%  0.005 (max) 0.0005 0.0005
Density @15°C, kg/m3 814.0 814.0

Viscosity @ 20°C, cSt

Viscosity @ 30°C, cSt 2.0 (min) 2.508 2.508

Cetane Index 2 variable 45 (min) 56 56

Cetane Index 4 variable 56 56

Cetane Number 55 55

Distillation, °C  IBP 160 160

Tio 185 185

T20 201 201

Tso 252 252

Too 330 (max) 317 317

Tos 330 330

FBP 346 346

* Pour point measured at 2.5°C intervals (Japanese Industry Standard) **Wax content measured at -10°C rather than 10°C below cloud point

Asia Pacific
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Japan Special Grade 3

National Standards and physical inspection data

National | Maximum Mean Minimum
Standard | Observed Observed 1 8
Cloud Point, °C -22 -20 -23
CFPP, °C  -19 (max) -25 -15 -35
Pour Point, °C  -30 (max)* <-37.5 <-37.5 <-37.5
HFRR, um 457 499 415
Wax Content @ 10°C
Below Cloud, wt% *x 1.7 2.2 1.1
Sulphur, wt%  0.005 (max) 0.0003 0.0003 0.0003
Density @15°C, kg/m3 810.5 808.0 813.0
Viscosity @ 20°C, cSt
Viscosity @ 30°C, cSt 1.7 (min) 2.115 1.900 2.330
Cetane Index 2 variable 45 (min) 51 49 53
Cetane Index 4 variable 51 50 53
Cetane Number 51 51 51
Distillation, °C  IBP 149 149 149
Tio 172 171 173
T20 185 183 188
Tso 230 221 240
Too 330 (max) 310 296 324
Tos 325 310 341
FBP 337 318 357

* Pour point measured at 2.5°C intervals (Japanese Industry Standard) **Wax content measured at -10°C rather than 10°C below cloud point

Asia Pacific
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National Standards and physical inspection data

Cloud Point, °C
CFPP, °C

Pour Point, °C
HFRR, ym

Wax Content @ 10°C
Below Cloud, wt%

Sulphur, wt%
Density @15°C, kg/m3
Viscosity @ 20°C, cSt
Viscosity @ 40°C, cSt
Cetane Index 2 variable
Cetane Index 4 variable
Cetane Number
Distillation, °C  IBP
Tio

T20

Tso

Too

Tos

FBP

FAME?

85

National
Standard

-16 (max)

460 (max)

0.003 (max)
815 - 845

1.9-55

45 (min)

360 (max)

Maximum
Observed

2.3
0.0008
832.6
5.994
3.557
62
63
65
177
217
244
293
346
366
372

Mean

1.6

0.0007
827.3
4.543
2.879

59

56

58

160
198
221
275
335
351
363

Minimum
Observed

-12

1.2

<0.0003
820.5
3.560
2.359

56

54

53

145
181
201
262
328
338
347

DIES

0800009

1.5

0.0008
827.2
4.183

2.701
56
56
55

151
192
216
274
339
358
368
No

BACK

DIES
0800010

-12

1.7

<0.0003
832.6
4.944
3.082

58
54
65
177
197
220
274
331
339
347
No

NEXT

DIES
0800011

2.3

0.0005
822.1
4.260
2.728

60

59

59

177
208
227
271
330
344
358
No

DIES
0800012

1.3

0.0007
820.5
3.560
2.359

60

55

55

145
181
201
262
339
361
369
No

DIES
0800013

1.2

<0.0003
825.4
5.994
3.557

62
63
65
166
217
244
293
328
338
365
No

DIES
0800015

1.8
0.0006
830.7
4.346
2.744
58
54
53
152
196
219
272
336
351
362
No

Asia Pacific

DIES
0800016

1.5
0.0008
832.3
4.512
2.981
58
54
54
152
192
219
277
346
366
372
No
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Asia Pacific

National Standards and physical inspection data

National Maximum Mean Minimum DIES DIES DIES DIES DIES DIES
Standard Observed Observed 0802887 0802888 0802889 0802890 0802891 0802892
Cloud Point, °C 18 (max) 18 14 12 12 17 13 12 18 13
CFPP, °C 14 10 8 10 13 9 9 14 8
Pour Point, °C 15 (max) 12 11 9 9 12 9 12 12 9
HFRR, um 373 356 317 373 317 358 368 366 357
Wax Content @ 10°C
Below Cloud, wt% 7.3 6.1 5.0 7.3 6.4 5.3 5.0 7.3 5.0
Sulphur, wt% 0.3 (max) 0.2520 0.1529 0.0269 0.2520 0.0636 0.1010 0.2490 0.0269 0.2250
Density @15°C, kg/m3 842.4 834.0 819.1 842.0 828.4 830.6 841.2 819.1 842.4
Viscosity @ 20°C, cSt 6.884 5.584 4.399 6.884 5.235 4.399 6.215 4.720 6.053
Viscosity @ 40°C, cSt 1.5-5.8 4.093 3.517 3.001 4.093 3.293 3.260 3.764 3.001 3.688
Cetane Index 2 variable 63 58 56 57 60 56 56 63 56
Cetane Index 4 variable 61 57 55 58 59 55 56 61 55
Cetane Number 45 (min) 71 63 56 60 66 61 56 71 65
Distillation, °C  IBP 176 174 169 174 172 176 175 169 176
Tio 233 223 213 226 218 220 233 213 227
T20 259 244 232 259 239 232 253 232 249 b
Tso 309 286 266 309 284 266 290 279 289
Too 370 (max) 362 354 341 359 359 341 347 362 359
Tos 383 373 364 370 376 364 369 383 377
FBP 388 383 375 378 387 375 382 388 386
FAME? No No No No No No
87 X @ www.infineum.com
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Singapore

National Standards and physical inspection data

Cloud Point, °C
CFPP, °C

Pour Point, °C
HFRR, um

Wax Content @ 10°C
Below Cloud, wt%

Sulphur, wt%

Density @15°C, kg/m3
Viscosity @ 20°C, cSt
Viscosity @ 40°C, cSt
Cetane Index 2 variable
Cetane Index 4 variable
Cetane Number
Distillation, °C  IBP
Tio
T20
Tso
Too
Tos
FBP
FAME?

National
Standard

0.05 (max)

Maximum
Observed

10
7
6

332

5.1
0.0006
854.6
6.945
4.048
59
63
60
217
254
266
296
367
385
390

Mean

6

3

2
305

3.2

0.0004
848.8
6.611
3.892

54

54

54
201
240
256
294
358
375
380

Minimum
Observed

-2
-4
-3

266

1.2

0.0003
832.1
6.290
3.752

51

50

49

179
221
244
292
336
350
358

DIES

0800530

1.2
0.0006
854.0
6.321
3.753
51
50
49
179
221
244
293
367
385
390

DIES

0800531

10
7
6

332

3.2
0.0005
854.6
6.945
4.013
53
52
53
205
241
256
295
365
381
386

DIES

0800532

-2
-4
3

315

5.1
0.0003
832.1
6.290
3.752
59
63
60
217
254
266
292
336
350
358

DIES
0800533

10
7
6

308

3.4
0.0004
854.6
6.887
4.048
53
52
54
205
242
257
296
365
382
388

Asia Pacific
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National Standards and physical inspection data

National Maximum Mean Minimum
Standard Observed Observed
Cloud Point, °C 13 6 1
CFPP, °C 9 1 -6
Pour Point, °C 10 (max) 9 2 -6
HFRR, um 460 (max) 270 224 194
Wax Content @ 10°C
Below Cloud, wt% 4.6 3.2 1.8
Sulphur, wt%  0.035 (max) 0.0303 0.0225 0.0068
Density @15°C, kg/m3 810 - 870 841.2 831.2 821.2
Viscosity @ 20°C, cSt 5.308 5.091 4.745
Viscosity @ 40°C, cSt 1.8-4.1 3.343 3.197 3.030
Cetane Index 2 variable 61 57 54
Cetane Index 4 variable 47 (min) 63 58 54
Cetane Number 47 (min) 61 58 54
Distillation, °C  IBP 191 177 170
Tio 230 217 204
T20 245 238 227
Tso 290 285 277
Too 357 (max) 353 350 347
Tos 371 368 365
FBP 381 378 372
FAME?

Specification shown is Type Il

91

DIES
0802848

8

1

3
224

3.2
0.0200
831.4
5.276
3.343
57.9
58.9
60.3
176
218
241
290
350
367
376

Yes

BACK

DIES
0802850

13
9
9

194

4.6
0.0274
828.6
5.308
3.317
58.0
60.2
60.0
191
230
245
285
351
369
380

Yes

NEXT

DIES
0802851

8
2
3

214

3.5
0.0220
830.4
5.193
3.241
57.7
58.5
60.0
176
217
239
287
351
369
379

Yes

DIES

0802852

10

4.5
0.0297
827.3
4.801
3.041
57.1
58.4
60.8
183
219
235
277
348
369
379
No

DIES

0802853

2.2
0.0303
838.0
4.967
3.089
54.5
53.6
54.7
170
204
227
283
353
369
379

Yes

Asia Pacific

www.infineum.com




National Standards and physical inspection data

National Maximum Mean Minimum
Standard Observed Observed
Cloud Point, °C 13 6 1
CFPP, °C 9 1 -6
Pour Point, °C 10 (max) 9 2 -6
HFRR, um 460 (max) 270 224 194
Wax Content @ 10°C
Below Cloud, wt% 4.6 3.2 1.8
Sulphur, wt%  0.035 (max) 0.0303 0.0225 0.0068
Density @15°C, kg/m3 810 - 870 841.2 831.2 821.2
Viscosity @ 20°C, cSt 5.308 5.091 4.745
Viscosity @ 40°C, cSt 1.8-4.1 3.343 3.197 3.030
Cetane Index 2 variable 61 57 54
Cetane Index 4 variable 47 (min) 63 58 54
Cetane Number 47 (min) 61 58 54
Distillation, °C  IBP 191 177 170
Tio 230 217 204
T20 245 238 227
Tso 290 285 277
Too 357 (max) 353 350 347
Tos 371 368 365
FBP 381 378 372
FAME?

Specification shown is Type Il

92

DIES
0802848

8

3

3
213

3.2
0.0205
841.2
5.215
3.331
54.0
54.6
55.1
177
225
245
287
353
371
381

Yes

DIES

0802850

5

1

0
270

3.0

0.0169

830.9

5.207

3.210
57.6
58.6
56.3
173
219
242
287
351
368
378

Yes

X (@ 3

BACK

NEXT

DIES
0802851

:
-6
-6

216

1.8
0.0293
831.9
4.745
3.030
55.6
55.7
54.2
177
211
230
278
350
369
378

Yes

DIES
0802852

3.1
0.0068
821.2
5.105
3.170
61.4
63.1
61.4
173
212
239
289
347
365
372
No

Asia Pacific
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95 Argentina

98  Brazil
99 Canada
102 Mexico

104  United States of America (West)
107  United States of America (Midwest)
113 United States of America (East)

O > www.infineum.com
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The Americas

National Standards and physical inspection data

National Maximum Mean Minimum DIES DIES DIES DIES DIES DIES DIES DIES
Standard Observed Observed 0804312 0804313 0804314 0804315 0804410 0804411 0804412 0804414
Cloud Point, °C 4 -1 -9 0 2 1 -4 0 2 1 0

CFPP, °C -3 -12 -23 -17 -8 -6 -13 -14 -5 -13 -8

Pour Point, °C -6 -19 -36 -21 -15 -24 -15 -15 -15 -27 -24

HFRR, um 421 380 336 402 383 383 421 367 387 375 341

Wax Content @ 10°C
Below Cloud, wt% 2.7 1.9 1.1 2.3 1.7 1.4 1.7 1.9 1.6 1.1 1.7
Sulphur, wt%  0.25 (max)*| 0.1380 0.1053 0.0130 0.0396 0.0985 0.1130 0.1350 0.0130 0.1090 0.1210 0.1110

Density @15°C, kg/m3 854.1 841.8 828.3 848.0 853.8 833.5 840.5 847.9 854.1 828.3 841.7
Viscosity @ 20°C, cSt 5.865 4.567 3.177 5.865 5.603 4.011 4.308 4.965 5.622 3.699 4.256
Viscosity @ 40°C, cSt 20-55 3.594 2.897 2.168 3.594 3.451 2.600 2.750 3.142 3.460 2.428 2.740

Cetane Index 2 variable 54 51 47 52 49 53 51 51 49 53 52

Cetane Index 4 Variable 48 (min) 53 50 47 52 49 51 50 50 49 51 50

Cetane Number 48 (min) 58 53 48 54 55 54 53 51 58 52 52
Distillation, °C  IBP 183 163 149 173 177 153 171 157 178 151 149
Tio 223 200 180 220 220 184 206 205 223 180 180

T20 243 221 196 243 240 205 223 231 241 197 205

Tso 289 274 240 289 283 267 270 284 284 259 279

Too 360 (max) 360 350 332 352 358 353 340 354 359 355 355

Tos 384 370 351 369 380 376 359 373 382 382 377

FBP 391 379 359 379 389 386 372 382 391 389 384

FAME? No No No No Yes No No Yes

* Sulphur limit 0.15% maximum in metropolitan zones

o5 X @ 3 www.infineum.com
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The Americas

National Standards and physical inspection data

National | Maximum Mean Minimum DIES DIES DIES DIES DIES DIES DIES DIES
Standard | Observed Observed | 0804648 0804649 0804650 0804651 0805126 0805127 0805128 0805129
Cloud Point, °C 4 -1 -9 -1 -5 -1 -1 1 -2 3 4
CFPP, °C -3 -12 -23 -15 -13 -7 -15 -15 -17 -3 -9
Pour Point, °C -6 -19 -36 -18 -18 -18 -18 -18 -24 -6 -9
HFRR, um 421 380 336 336 378 345 359 397 395 365 398
Wax Content @ 10°C
Below Cloud, wt% 2.7 1.9 1.1 1.5 2.0 2.0 1.9 1.8 2.1 1.6 2.7
Sulphur, wt%  0.25 (max)*] 0.1380 0.1053 0.0130 0.1150 0.1370 0.1200 0.1300 0.1080 0.0453 0.1330 0.1380
Density @15°C, kg/m3 854.1 841.8 828.3 847.5 842.4 844.0 847.8 851.1 845.5 830.7 833.4
Viscosity @ 20°C, cSt 5.865 4.567 3.177 4.652 4.407 4.673 5.008 5.279 5.056 4.060 4.090

Viscosity @ 40°C, cSt 2.0-5.5 3.594 2.897 2.168 2.951 2.792 2.951 3.126 3.241 3.146 2.677 2.650
Cetane Index 2 variable 54 51 47 51 50 52 51 49 52 54 54
Cetane Index 4 variable 48 (min) 53 50 47 49 50 50 49 49 51 52 53
Cetane Number 48 (min) 58 53 48 53 51 53 52 51 51 52 54
Distillation, °C  IBP 183 163 149 161 179 149 161 183 174 154 158
Tio 223 200 180 197 212 186 201 222 211 184 196

T20 243 221 196 221 225 217 228 238 232 202 220

Tso 289 274 240 279 269 282 282 280 282 267 271

Too 360 (max) 360 350 332 353 336 353 354 354 348 360 349

Tos 384 370 351 373 354 373 374 377 366 384 368

FBP 391 379 359 383 366 380 383 383 376 390 377

FAME? No No No No No No Yes No

* Sulphur limit 0.15% maximum in metropolitan zones

o X @ 3 www.infineum.com

BACK NEXT




Argentina (continued)

National Standards and physical inspection data

Cloud Point, °C
CFPP, °C

Pour Point, °C
HFRR, um

Wax Content @ 10°C
Below Cloud, wt%

Sulphur, wt%
Density @15°C, kg/m3
Viscosity @ 20°C, cSt
Viscosity @ 40°C, cSt
Cetane Index 2 variable
Cetane Index 4 variable
Cetane Number
Distillation, °C  IBP
Tio

T20

Tso

Too

Tos

FBP

FAME?

* Sulphur limit 0.15% maximum in metropolitan zones

National
Standard

0.25 (max)*

2.0-55

48 (min)
48 (min)

360 (max)

Maximum
Observed

4
-3
-6

421

2.7
0.1380
854.1
5.865
3.594
54
53
58
183
223
243
289
360
384
391

Mean

-1
-12
-19
380

1.9
0.1053
841.8
4.567
2.897
51
50
53
163
200
221
274
350
370
379

Minimum
Observed

-9

1.1
0.0130
828.3
3.177
2.168
47
47
48
149
180
196
240
332
351
359

DIES
0805198

-8

1.4

0.0830
831.5
3.177
2.168

47

47

54

160
184
196
240
337
358
371
No

DIES
0805199

-9
-17
-27
402

2.1

0.1010
838.3
3.619
2.372

49

48

48

163
192
207
258
332
351
359

Yes

DIES
0805200

0
12
12
413

2.6

0.1360
828.3
3.662
2416

54

53

54

151
187
208
263
342
361
372
No

DIES
0805201

2
15
-24
364

2.2

0.1190
848.4
5.333
3.278

51
50
53
167
213
236
286
350
367
373
No

The Americas |




The Americas

National Standards and physical inspection data

National Maximum Mean Minimum DIES DIES DIES DIES DIES
Standard | Observed Observed | 0805407 0805408 0805409 0805412 0805536
Cloud Point, °C 16 4 0 0 16 3 2 0
CFPP, °C 13 -8 -20 -18 13 -20 -12 -5
Pour Point, °C 15 -16 -36 -36 15 -36 -15 -6
HFRR, um 218 210 200 215 211 200 218 210
Wax Content @ 10°C
Below Cloud, wt% 8.0 2.4 0.4 0.7 8.0 0.8 0.4 2.1
Sulphur, wt%  0.25 (max)*| 0.0403 0.0346 0.0300 0.0302 0.0300 0.0325 0.0403 0.0398
Density @15°C, kg/m3 861.4 847.8 829.8 857.8 829.8 861 854 836
Viscosity @ 20°C, cSt 6.614 5.399 3.873 5.341 6.614 5.492 3.873 5.675
Viscosity @ 40°C, cSt 20-55 4.016 3.353 2.523 3.319 4.016 3.427 2.523 3.479
Cetane Index 2 variable 61 51 44 49 61 46 44 56
Cetane Index 4 variable 48 (min) 65 51 43 48 65 43 43 58
Cetane Number 48 (min) 61 50 42 46 61 42 43 58
Distillation, °C  IBP 200 161 144 153 164 144 144 200
Tio 239 205 177 188 239 187 177 235
T20 268 232 197 220 268 223 197 250 “
Tso 306 280 259 274 306 277 259 286
Too 360 (max) 370 361 348 361 362 370 365 348
Tos 397 386 368 388 378 397 397 368
FBP 406 395 381 402 385 406 403 381
FAME? Yes Yes Yes Yes Yes

* Sulphur limit 0.15% maximum in metropolitan zones

. X @ 3 www.infineum.com
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National Standards and physical inspection data

National Maximum Mean Minimum
Standard | Observed Observed
Cloud Point, °C -21 -30 -44
CFPP, °C -21 -30 -43
Pour Point, °C -30 -37 -48
LTFT, °C -24 -32 -48
HFRR, pm 460 (max) 623 426 334
Wax Content @ 10°C
Below Cloud, wt% 34 2.0 0.5
Sulphur, wt%  0.015 (max)| <0.001 <0.001 <0.001
Density @15°C, kg/m3 858 838 820
Viscosity @ 20°C, cSt 3.620 3.123 2.710
Viscosity @ 40°C, cSt 1.7 - 4.1 2.370 2.103 1.860
Cetane Index 2 variable 50 45 40
Cetane Index 4 variable 47 42 37
Cetane Number 40 (min) 48 45 39
Distillation, °C  IBP 183 167 157
Tio 207 190 174
T20 218 204 187
Tso 250 243 231
Too 360 (max) 319 301 287
Tos
FBP 349 330 311
FAME?

99

30441
129-1

1.5
<0.001
847.2
3.08
2.08
43
37
39
158
182
196
245
305

333
No

X (@ 3

BACK

30441
129-2

-38
-38

1.8
<0.001
843.0
3.62
2.37
45
41
44
169
191
208
250

309

343
No

NEXT

30441
129-3

1.2

<0.001
835.8

3.33
2.24
46
43
43
168
188
203
244
319

349
No

30441
129-4

-35
-38

0.7

<0.001
858.0

3.51
232
40
38
44
183
207
218
246
297

324
No

30441
129-5

1.3

<0.001
841.7

3.11
2.1
44
39
44
162
182
196
242
307

336
No

30441
129-6

-30
-31

-45
-32
515

0.5

<0.001
838.8

3.25
2.18
44
41
41
164
186
198
240
314

343
No

The Americas |

30441 30441
129-7 129-8
-27 -25
-27 -26
-30 -33
-30 -26
384 418
2.8 2.3
<0.001 <0.001
836.6 841.1
2.87 3.22
1.96 217
45 45
43 42
43 47
169 168
194 197
208 213
242 246
292 299
319 326
No No
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The Americas

National Standards and physical inspection data

National Maximum Mean Minimum 30441 30441 30441 30441 30441 30441 30441
Standard | Observed Observed 129-9 129-10 129-11 129-12 129-13 129-14 129-15
Cloud Point, °C -21 -30 -44 -27 -28 -24 -25 -26 -28 -28
CFPP, °C -21 -30 -43 -28 -29 -24 -25 -26 -29 -30
Pour Point, °C -30 -37 -48 -30 -30 -33 -30 -30 -33 -33
LTFT, °C -24 -32 -48 -30 -30 -24 -26 -26 -30 -28
HFRR, pm 460 (max) 623 426 334 399 342 385 539 382 623 343
Wax Content @ 10°C
Below Cloud, wt% 3.4 2.0 0.5 2.9 2.9 0.9 2.9 1.9 2.3 3.4
Sulphur, wt%  0.015 (max)| <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Density @15°C, kg/m3 858 838 820 836.8 841.3 827.1 824.5 819.8 839.9 835.5
Viscosity @ 20°C, cSt 3.620 3.123 2.710 3 3.19 2.71 2.83 2.79 3.05 3.28
Viscosity @ 40°C, cSt 1.7 - 4.1 2.370 2.103 1.860 2.03 2.15 1.86 1.94 1.91 2.04 2.19
Cetane Index 2 variable 50 45 40 46 45 46 49 50 44 47
Cetane Index 4 variable 47 42 37 43 43 42 46 47 41 46
Cetane Number 40 (min) 48 45 39 46 48 43 47 48 46 45
Distillation, °C  IBP 183 167 157 163 177 157 166 158 162 178
Tio 207 190 174 191 200 174 188 181 192 204
T20 218 204 187 206 213 187 201 194 207 218
Tso 250 243 231 244 247 231 238 236 242 246
Too 360 (max) 319 301 287 296 296 302 289 306 293 287
Tos
FBP 349 330 311 322 330 337 314 338 322 311
FAME? No No Yes No No No No
100 X @ 3 www.infineum.com
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Mexico The Americas

National Standards and physical inspection data

National | Maximum Mean Minimum
Standard | Observed Observed E04034 E08963 E03100 E07771 E06246 E04592 E00303
Cloud Point, °C -6 -8 -12 -6 -6 -6 -12 -9 -6 -9
CFPP, °C -9 -1 -16 -10 -9 -9 -16 -11 -10 -12
Pour Point, °C -5 (max) -9 -12 -18 -12 -9 -9 -18 -12 -12 -15
HFRR, um 520 (max) 465 409 376 465 389 405 376 411

Wax Content @ 10°C
Below Cloud, wt%

Sulphur, wt%  0.05 (max) | 0.0495 0.0410 0.0361 0.0483 0.0361 0.0374 0.0375 0.0368 0.0413 0.0495

Density @15°C, kg/m3 845 834 827 834 834 827 831 839 845 828
Viscosity @ 20°C, cSt
Viscosity @ 40°C, cSt 1.9-4.1 2.817 2.575 2.325 2.758 2.817 2.696 2.325 2.349 2.605 2.474
Cetane Index 2 Variable 48 (min) 54.6 50.7 45.8 52.3 54.6 53.2 47.9 49.5 45.8 51.7
Cetane Index 4 Variable 54.6 51.5 47.8 52.2 52.0 54.6 50.0 50.9 47.8 53.0
Cetane Number 59.9 53.8 48.7 59.9 55.8 54.1 52.7 49.0 48.7 56.2 F
Distillation, °C  IBP 220 183 163 181 220 174 163 188 184 171 :
Tio 275 (max)
T20 ‘
Tso
Too 345 (max)
Tos
FBP 375 369 355 366 375 371 374 366 374 355
FAME?

MENU
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National Standards and physical inspection data

Cloud Point, °C
CFPP, °C

Pour Point, °C
LTFT, °C

HFRR, um

Wax Content @ 10°C
Below Cloud, wt%

Sulphur, wt%
Density @15°C, kg/m3
Viscosity @ 20°C, cSt
Viscosity @ 40°C, cSt
Cetane Index 2 variable
Cetane Index 4 variable
Cetane Number
Distillation, °C  IBP
Tio

T20

Tso

Too

Tos

FBP

FAME?

104

National
Standard

520 (max)

0.015 (max)

1.9-4.1

40 (min)

360 (max)

Maximum
Observed

10.1
<0.001
886.0
6.420
4.070
56
65
58
261
347
348
351
355

361

Mean

-12
-15
-20
-15
445

3.4

<0.001
849.1
4.273
2.758

48
48
52
189
220
233
267
319

345

Minimum
Observed

-29
-30

0.5
<0.001
821.0
3.000
2.040
41
38
47
174
190
199
233
291

320

30441 30441
127-3 128-20
0 -9
-3 -9
-3 -12
NA -8
185 446
10.1 3.3
<0.001 <0.001
885.7 840.4
6.42 5.18
4.07 3.25
46 53
65 51
54 51
261 177
347 219
348 239
351 282
355 328
361 352
Yes No

X (@ 3

BACK NEXT

30441
128-21

-6
-8
-12
-8
387

4.1
<0.001
826.2
3.87
2.53
54
52
58
187
208
222
262
318

343
No

30441
128-22

-29
-30

0.5

<0.001

861.7
3.7
2.41
41
38
51
181
206
221
257
315

340
No

30441
128-33

-10
-12
-15
-10
375

4.0

<0.001
830.7

4.61

293

48

47

55

181
201
212
244
293

320
No

The Americas

30441 30441
128-34 128-35
-14 11
14 13
24 15
-18 -12
377 563
0.9 4.9
<0.001 <0.001
836.5 828.1
3.24 4.4
2.18 2.81
43 56
42 54
48 56
174 181
190 213
199 233
233 273
320 322
356 351
No No

www.infineum.com




USA - West (continued)

National Standards and physical inspection data

National Maximum Mean Minimum 30441 30441 30441
Standard Observed Observed 128-36 128-37 128-38

Cloud Point, °C 0 -12 -29 -11 -11 -22
CFPP, °C -3 -15 -30 -16 -17 -28

Pour Point, °C -3 -20 -42 -27 -24 -30

LTFT, °C -8 -15 -34 -12 -12 -22

HFRR, pm 520 (max) 563 445 185 526 524 556

Wax Content @ 10°C
Below Cloud, wt% 10.1 3.4 0.5 1.6 1.7 2.9
Sulphur, wt%  0.015 (max) <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Density @15°C, kg/m3 886.0 849.1 821.0 846.7 846.8 828.3

Viscosity @ 20°C, cSt 6.420 4.273 3.000 4.15 4.16 3.00
Viscosity @ 40°C, cSt 1.9 -4.1 4.070 2.758 2.040 2.67 2.69 2.04
Cetane Index 2 variable 56 48 41 47 47 48
Cetane Index 4 variable 65 48 38 44 45 47
Cetane Number 40 (min) 58 52 47 47 47 48
Distillation, °C  IBP 261 189 174 181 184 178
Tio 347 220 190 206 208 199

T2o0 348 233 199 221 222 210

Tso 351 267 233 261 262 242

Too 360 (max) 355 319 291 324 324 291

Tos
FBP 361 345 320 350 351 321
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The Americas

National Standards and physical inspection data

National Maximum Mean Minimum 30441 30441 30441 30441 30441 30441 30441
Standard Observed Observed 127-1 127-2 127-4 127-5 127-6 127-7 127-8
Cloud Point, °C 1 -13 -34 -34 0 -12 -16 -10 -1 -9
CFPP, °C -3 -18 -35 -35 -4 -20 -35 -16 -13 -13
Pour Point, °C 0 -29 -51 -48 -3 -48 -48 -33 -18 -24
LTFT, °C -10 -18 -34 -34 NA -14 -22 -12 -12 -14
HFRR, pm 520 (max) 656 346 189 487 193 210 326 330 382 415
Wax Content @ 10°C
Below Cloud, wt% 9.7 2.6 0.6 0.6 9.7 2.6 2.3 2.4 3.6 2.5
Sulphur, wt%  0.015 (max) 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Density @15°C, kg/m3 886.0 849.1 821.0 821.0 884.8 849.4 836.9 837.6 834.4 841.5
Viscosity @ 20°C, cSt 6.500 4.086 2.420 2.42 6.44 3.90 3.21 4.43 3.62 4.87
Viscosity @ 40°C, cSt 1.9-4.1 4.140 2.655 1.700 1.7 4.09 2.56 2.17 2.83 2.42 3.09
Cetane Index 2 variable 57 47 43 44 46 47 46 51 50 51
Cetane Index 4 variable 65 46 40 46 64 43 43 50 46 50
Cetane Number 40 (min) 55 47 42 44 55 47 51 50 49 50
Distillation, °C  IBP 241 181 157 174 204 174 174 199 170 196
Tio 346 218 193 194 343 204 193 218 193 222
T20 347 232 201 201 347 220 204 229 209 235
Tso 349 266 221 221 348 264 243 264 256 271
Too 360 (max) 355 320 267 267 355 327 314 323 311 326
Tos
FBP 362 344 311 311 362 347 341 344 339 349
FAME? No Yes Yes Yes Yes Yes Yes
107 X @ 3 www.infineum.com
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National Standards and physical inspection data

National Maximum Mean Minimum 30441 30441 30441 30441 30441 30441 30441
Standard Observed Observed 127-9 127-10 127-11 127-12 128-1 128-2 128-3
Cloud Point, °C 1 -13 -34 -8 -16 1 -12 -17 -17 -16
CFPP, °C -3 -18 -35 -12 -28 -3 -28 -29 -26 -23
Pour Point, °C 0 -29 -51 -24 -27 0 -45 -48 -39 -39
LTFT, °C -10 -18 -34 -12 -24 NA -14 -24 -22 -22
HFRR, pm 520 (max) 656 346 189 189 234 198 232 225 229 196
Wax Content @ 10°C
Below Cloud, wt% 9.7 2.6 0.6 1.7 2.0 9.6 2.5 1.8 1.7 1.8
Sulphur, wt%  0.015 (max) 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Density @15°C, kg/m3 886.0 849.1 821.0 842.6 842.0 886.0 856.1 865.4 862.6 864.2
Viscosity @ 20°C, cSt 6.500 4.086 2.420 3.95 3.71 6.50 4.23 4.24 4.43 4.39
Viscosity @ 40°C, cSt 1.9-4.1 4.140 2.655 1.700 2.59 2.43 4.14 2.76 2.73 2.83 2.81
Cetane Index 2 variable 57 47 43 48 47 46 48 43 45 44
Cetane Index 4 variable 65 46 40 46 45 65 44 40 42 41
Cetane Number 40 (min) 55 47 42 47 44 50 49 48 44 44
Distillation, °C  IBP 241 181 157 186 179 241 176 180 182 184
Tio 346 218 193 207 209 346 212 217 219 216
T20 347 232 201 219 223 347 232 231 233 233
Tso 349 266 221 261 255 349 282 269 273 273
Too 360 (max) 355 320 267 327 311 354 334 327 331 330
Tos
FBP 362 344 311 356 342 357 348 348 351 351
FAME? Yes Yes Yes Yes Yes Yes Yes
108 X @ 3 www.infineum.com
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National Standards and physical inspection data

National Maximum Mean Minimum 30441 30441 30441 30441 30441 30441 30441
Standard Observed Observed 128-4 128-8 128-9 128-10 128-11 128-15 128-16
Cloud Point, °C 1 -13 -34 -21 -21 -19 -17 -23 -12 -11
CFPP, °C -3 -18 -35 -33 -32 -24 -17 -22 -13 -9
Pour Point, °C 0 -29 -51 -51 -48 -51 -24 -30 -24 -21
LTFT, °C -10 -18 -34 -26 -24 -24 -22 -24 -14 -10
HFRR, pm 520 (max) 656 346 189 322 398 367 363 374 264 552
Wax Content @ 10°C
Below Cloud, wt% 9.7 2.6 0.6 1.3 1.2 2.5 2.7 2.2 1.7 2.0
Sulphur, wt%  0.015 (max) 0.001 <0.001 <0.001 <0.001 <0.001 0.001 <0.001 <0.001 <0.001 <0.001
Density @15°C, kg/m3 886.0 849.1 821.0 859.2 858.5 846.4 847.4 846.5 855.6 849.0
Viscosity @ 20°C, cSt 6.500 4.086 2.420 4.05 4.06 3.82 3.87 3.58 4.59 3.82
Viscosity @ 40°C, cSt 1.9-4.1 4.140 2.655 1.700 2.60 2.65 2.48 2.51 2.37 2.90 2.56
Cetane Index 2 variable 57 47 43 43 43 47 47 45 46 46
Cetane Index 4 variable 65 46 40 40 40 45 45 43 43 44
Cetane Number 40 (min) 55 47 42 42 42 46 46 44 47 45
Distillation, °C  IBP 241 181 157 180 181 178 173 183 157 178
Tio 346 218 193 212 212 215 216 206 213 209
T20 347 232 201 227 226 228 231 219 233 224
Tso 349 266 221 259 259 259 260 254 270 260
Too 360 (max) 355 320 267 319 318 304 305 304 329 322
Tos
FBP 362 344 311 346 345 325 331 327 354 349
FAME? No No No No No Yes No
109 X [@ 3 www.infineum.com
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National Standards and physical inspection data

National Maximum Mean Minimum 30441 30441 30441 30441 30441 30441 30441
Standard Observed Observed 128-17 128-18 128-19 128-23 128-24 128-25 128-26
Cloud Point, °C 1 -13 -34 -12 -10 -10 -8 -7 -14 -14
CFPP, °C -3 -18 -35 -10 -1 -13 -9 -13 -14 -13
Pour Point, °C 0 -29 -51 -21 -18 -21 -15 -21 -24 -24
LTFT, °C -10 -18 -34 -14 -12 -12 -12 -12 -16 -14
HFRR, pm 520 (max) 656 346 189 549 656 363 352 327 320 361
Wax Content @ 10°C
Below Cloud, wt% 9.7 2.6 0.6 2.5 2.5 3.0 1.5 1.9 2.0 1.8
Sulphur, wt%  0.015 (max) 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.001 <0.001
Density @15°C, kg/m3 886.0 849.1 821.0 845.4 857.4 838.7 853.4 860.8 845.0 842.0
Viscosity @ 20°C, cSt 6.500 4.086 2.420 4.04 4.8 3.58 4.7 4.57 3.52 3.48
Viscosity @ 40°C, cSt 1.9 -4.1 4.140 2.655 1.700 2.66 3.00 2.40 2.94 2.88 2.33 2.30
Cetane Index 2 variable 57 47 43 48 45 49 47 44 45 46
Cetane Index 4 variable 65 46 40 45 44 45 45 42 44 44
Cetane Number 40 (min) 55 47 42 45 51 48 46 42 44 44
Distillation, °C  IBP 241 181 157 178 196 166 188 168 174 176
Tio 346 218 193 208 227 197 219 217 207 206
T20 347 232 201 224 238 215 233 235 220 219
Tso 349 266 221 264 266 259 270 269 252 250
Too 360 (max) 355 320 267 323 318 319 328 322 311 311
Tos
FBP 362 344 311 349 343 345 356 347 339 336
FAME? No No No No No No No
110 X @ 2 www.infineum.com
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National Standards and physical inspection data

National Maximum Mean Minimum 30441 30441 30441 30441 30441
Standard Observed Observed 128-27 128-28 128-30 128-31 128-32
Cloud Point, °C 1 -13 -34 -18 -13 -20 -8 -21
CFPP, °C -3 -18 -35 -18 -15 -26 -9 -21
Pour Point, °C 0 -29 -51 -30 -24 -24 -18 -24
LTFT, °C -10 -18 -34 -22 -14 -22 -12 -22
HFRR, pm 520 (max) 656 346 189 347 253 471 459 462
Wax Content @ 10°C
Below Cloud, wt% 9.7 2.6 0.6 2.1 3.3 2.4 2.5 3.3
Sulphur, wt%  0.015 (max) 0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Density @15°C, kg/m3 886.0 849.1 821.0 860.1 832.2 828.9 840.4 827.8
Viscosity @ 20°C, cSt 6.500 4.086 2.420 4.11 3.53 3.14 4.18 3.06
Viscosity @ 40°C, cSt 1.9 -4.1 4.140 2.655 1.700 2.64 2.36 2.11 2.71 2.07
Cetane Index 2 variable 57 47 43 43 51 48 50 57
Cetane Index 4 variable 65 46 40 40 48 47 46 55
Cetane Number 40 (min) 55 47 42 43 49 48 50 50
Distillation, °C  IBP 241 181 157 174 174 177 172 178
Tio 346 218 193 211 201 199 202 215 4 "
T20 347 232 201 227 216 211 222 235
Tso 349 266 221 262 259 243 266 276
Too 360 (max) 355 320 267 316 297 324 327 311
Tos
FBP 362 344 311 333 340 328 352 353
FAME? No No No No No
11 X @ 3 www.infineum.com
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The Americas

National Standards and physical inspection data

National Maximum Mean Minimum 30441 30441 30441 30441 30441 30441 30441
Standard Observed Observed 128-5 128-6 128-7 128-12 128-13 128-14 128-29
Cloud Point, °C -9 -1 -12 -1 -12 -12 -1 -1 -9 -10
CFPP, °C -9 -15 -20 -18 -16 -19 -15 -1 -9 -12
Pour Point, °C -15 -28 -36 -27 -30 -30 -30 -30 -15 -21
LTFT, °C -10 -14 -16 -16 -16 -16 -16 -14 -12 -10
HFRR, pm 520 (max) 510 361 305 392 305 318 333 381 320 510
Wax Content @ 10°C
Below Cloud, wt% 3.1 2.4 1.7 2.1 2.4 1.7 2.6 2.5 3.1 2.1
Sulphur, wt%  0.015 (max) 0.002 <0.001 <0.001 0.002 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
Density @15°C, kg/m3 886.0 849.1 821.0 852.1 841.5 844.7 845.4 849.3 851.9 846.2
Viscosity @ 20°C, cSt 4.310 3.813 3.340 4.15 4.31 3.75 4.26 3.51 3.53 3.34
Viscosity @ 40°C, cSt 1.9-4.1 2.760 2.492 2.220 2.67 2.76 2.46 2.73 2.32 2.36 2.22
Cetane Index 2 variable 51 47 45 46 50.51 47 49 45 45 45
Cetane Index 4 variable 48 43 40 43 48.49 44 45 41 41 40
Cetane Number 40 (min) 49 46 43 45 49 47 46 45 45 43
Distillation, °C  IBP 177 171 165 169 173 177 176 170 168 165
Tio 213 202 187 210 213 205 205 200 200 187
T20 231 220 206 227 231 221 224 216 216 206
Tso 271 262 251 266 271 260 270 257 258 251
Too 360 (max) 321 318 314 319 321 317 320 316 317 314
Tos
FBP 347 344 342 347 344 344 344 343 343 344
FAME? No No No No No No No
13 X @ 3 www.infineum.com
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USA - East (continued)

National Standards and physical inspection data

National Maximum Mean Minimum 30441 30441
Standard Observed Observed 128-39 128-40
Cloud Point, °C -9 -11 -12 -10 -10
CFPP, °C -9 -15 -20 -13 -20
Pour Point, °C -15 -28 -36 -30 -36
LTFT, °C -10 -14 -16 -12 -16
HFRR, pm 520 (max) 510 361 305 331 355
Wax Content @ 10°C
Below Cloud, wt% 3.1 2.4 1.7 2.9 2.3
Sulphur, wt%  0.015 (max) 0.002 <0.001 <0.001 <0.001 <0.001
Density @15°C, kg/m3 886.0 849.1 821.0 849.2 847.6
Viscosity @ 20°C, cSt 4.310 3.813 3.340 3.5 3.97
Viscosity @ 40°C, cSt 1.9 -4.1 2.760 2.492 2.220 2.35 2.56
Cetane Index 2 variable 51 47 45 45 47
Cetane Index 4 variable 48 43 40 41 44
Cetane Number 40 (min) 49 46 43 44 49
Distillation, °C  IBP 177 171 165 169 175
Tio 213 202 187 197 204
T20 231 220 206 214 222
Tso 271 262 251 257 264
Too 360 (max) 321 318 314 315 319
Tos
FBP 347 344 342 342 347
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Main Drivers

* Clean Diesel Standards
o Strong Demand Growth
* Energy Security
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EPA Final Sulfur Rule - “Ultra-Low Sulfur Diesel”

* Applies to On-Road Diesel

* Effective June 2006

e 15 ppm maximum sulfur

* 80% of a refiner’s production

Canada will harmonize with the U.S. on ULSD timing
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Sulfur Limits On Diesel Additives

» Sulfur level of diesel fuel additives must be reported on the product transfer documents
« [f additive sulfur less than 15 ppm, no special labeling required
* Additive sulfur may exceed 15 ppm provided the treated fuel does not

* Product transfer documents must contain statement that improper use of the
additive may result in non-compliant fuel

» Batch testing of the finished fuel is required for affirmative defense
» Exception: anti-stat - Volumetric Additive Reconciliation (VAR) may be used

» Infineum fuel additives sold in North America will all be below 15 ppm sulfur by
June 2006.
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Gary Herwick

Director of Mobile Emissions
and Fuel Efficiency,

General Motors
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Sulfur Mandate Critical to Reduce Emissions

15-ppm sulfur 2007 Heavy-Duty Diesel Engines

Enabling Technology: Ultra low sulfur diesel reduces particulates
and enables advanced exhaust aftertreatment devices.

e T
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Reducing Diesel Emissions: Fuel and Engine Systems Working Together

EPA estimate:

ULSD + Advanced

Vs, LSD (500 ppm) + Traditional
Vehicle Technology

Diesel Engines

* NOx reduction: 2.6 million tons per year
* Particulates reduction: 110 thousand tons per year

e 7
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Investing In Clean Diesel

EPA estimates cost of compliance:  $6.2 billion
EPA estimates benefits *: $180 billion

*Health impacts reduced by:
e 8,300 premature deaths
e 5 500 chronic bronchitis cases
e 1/ 600 acute bronchitis cases
* 386,000 cases of asthma in children
* 1.5 million lost work days
» /,100 hospital visits
* 2,400 ER visits

Market Drivers
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Requirement vs. Reality

EPA surveys indicate that 957% of on-road diesel
sold in the US by June 2006 will be ULSD.

O
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Distribution Issues
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Distribution Issues

15-ppm
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Diesel Fuel Is A Growth Market
U.S. Fuel Demand Growth

40
35
30
25
20
15
10

5

u T T T T 1
2003 2010 2015 2020 2025

Annual Growth Rate

M Mogas 1.7%
W Jet Fuel 1.9 %
(] Distillate 2.3%

Quads

Data Source: US EIA
- AOLZ R e



Diesel Fuel Trends2005 Q M a rket D r ive rs
Infineum >

Competing In Today’s Diesel Fuel Marketplace

* Meet regulatory requirements

* Meet vehicle performance requirements
* Refine cost-effectively

e [ransport without contamination

* Avoid product downgrades

e 7
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Working Together

e 7
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ULSD Impacts

* Lubricity

e Cold Flow

e Cetane

» Detergency

* Fuel Economy

* Conductivity
* Fuel Stability
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Diesel Fuel Lubricity

G

Understanding ULSD

Photo caurtesy of PCS Instruments Lid,
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Current vs Advanced Fuel Systems

Understanding ULSD

Upto 1995 1995-2000 2005-2010

Max injection pressure,bar
Injections/min, 3000rpm
Fuel temp@ injector tip, °C
No. of injection holes

Injector hole diameter, mm
Acceptable Deposit, flow loss, 7%

e 7
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350 1000 2000+
1500 1500 7500+
<230 <250 300+
/ 1-4 4-8+
<0.5 > (.25 <0.71
>40 >10 <5
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Understanding ULSD

ASTM’s Lubricity Specification (ASTM D975)

TABELE 1 Detailed Requirements for Diesel Fuel Oils*

ASTM Grade
Propesty Tes! No.-D No.1-0 MNo.1-D No.2D Na2D Ne.2D | , o
hMethod® 515 S500C  S6000° 515 SS00SE  S50009E s
Flash Point, * £, min, [xa3 28 38 a8 GE H2E GaE 85
Watar and Sediment, % wol, max O 2708 Q.05 0.05 OO (.05 (.05 .05
O 1798 050
Distillation: one of the following reguirements shall be met
1. Physical Distllation i BG
Distillation Temperaturs, © C 00 % , 9% wval recovered
muin 282¢ 282¢ 2824
s 288 288 288 A38 438 338
2. Simulated Distiflation D 2887
Distillation Temperaturs,  C 00 %, % vol recoverad
min S00E 3004
= 04 304 A58 A58
Kinematic Viscosily, mm='5 at 40° C D 445
fmuin 1.3 1.3 1.3 1.9E 1.9E 1.9 &5
15 b 24 24 24 4.1 4.1 4.1 24.0
Ash % mass, max O 482 .01 0.1 0.0 0.0 0o .01 Q.10
Sulfur, ppm {Ugig)” max D 5453 15 15
o MEASS, RN D 262249 05 i 0.05 : =
%o MA5S, MEX 429 .50 050 2.00
Copper sirip corrosion rafing max 2 h 0130 Nao. 3 Mo, 3 Ma. 3 Mo. 3 Mao. 3 Mo. 3
at 500 G
Cetans niimbesr, min™ Da13 40! 40/ 40y 40 40! 40/ bl B
Cne of the following properties must
ba mal:
{1} Catane index, main, D B7E-g0 = Al 44 40 40
(2} Aromalicity, % vol, max 0 13195 35 a5 35 35
Oparahility Recguiremeants
Cloud paint, ® C. max O 25000 < o o o o S o
af
LTFTICFPR, ® C, max D 4534¢
O B3
Ramsbollom carbon resides on 10 % 0 524 0.15 15 15 0,35 .35 0.35
distllation residus, % mass, max
bricity, HFRR @ 60°C, micron, m DBOTS .. 580 520 = 520 520 =il
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Lubricity of 1996-2002 Commercial U.S. Winter Diesel Fuels

100 -
90

80
70 +
60
50 |
40 £
30 +

% of Samples

20 4

10 +

100 150 200 250 300 350 400 450 500 550 600 650 700
Avg. Wear Scar (HFRR@&80°C)

*500 ppm max. sulfur

Source: Infineum Winter Diesel Fuel Survey
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Global HFRR Standards

Specification

ASTM-D975
EN-590

Understanding ULSD

Maximum HFRR Spec
520 microns
460 microns
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Swedish Mark | Summary

» 1989 - First ultra-low sulfur diesel (<50 ppm) introduced in
Sweden: Mark-1 Diesel

* Very low viscosity and lubricity vs. conventional diesel fuel

» Numerous field problems related to excessive wear in rotary
distributor diesel injection pumps

o Catastrophic failure seen in as little as 3,100 miles

* [ubricity improvers deployed by Infineum resolved the wear issues
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Comparison of Pump Parts

e || BN | R A L]E Pump 2 e “u e 2
ADDINZED SWEDISH CLASS 1 NEW PUMP
SWEDISH CLASS 1
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Global HFRR Standards
Specification Maximum HFRR Spec
ASTM-D975 520 microns
EN-590 460 microns
Worldwide Fuel Charter

o Category 1 thru 4 400 microns
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Lubricity Additives and Diesel Distribution System

* October 2004: Most multi-product US pipelines banned transport
of diesel treated with lubricity improvers
» Additization channel largely shifted to terminals to meet
January 1, 2005 ASTM D975 lubricity specification
» December 2004 - Many states agreed to delay enforcement of
lubricity spec for up to one year
* Joday - Installation of injection facilities at terminals

proceeding smoothly
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Other ULSD Properties

* Cold Flow

» Cetane

e Detergency

e Fuel Economy
» Conductivity
* Fuel Stability
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Cold Flow Properties of ULSD

* Generally no impact before 2006,/2007/ winter season

* Hydrotreating saturates more complex molecules, resulting in more
paraffinic fuel

* Refiners’ flexibility in selecting blending streams reduced

* Few representative #2 ULSD’s available for study

e Content and structure of waxes in No. American ULSD’s unknown

* [esting on-going
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n-Paraffin Distribution - ULSD vs. LSD Fuels

n-Paraffin Distribution

25
2 T LSD 1
] \ i ILSE)
1.5 : a"ﬂ” : — ULSD 2
£\ LSD 2
/ .II ll"l_x \
] ; |I E“"-H_ -

wt %

g 5 10 15 20 25 ) 35
Carbon No.

B ."'..|
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The European Experience

Infineum Winter Diesel Fuel Survey Germany & Benelux
2002 (50ppmS) vs. 2000 (350ppmS)

&0

45 1

40 -

39

® 2002 Survey (50ppmS)
< 2000 Survey (350ppm S)

FBP-90% Distillation, °C

| Worsening '
Cold Flow
Response

o 80 80 100 110 120 120 140 130

90%-20% Distillation, °C
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Ultra-Low Sulfur Kerosene

o Will ultra-low-sulfur kerosene supply/demand be in balance in
North America in winter 2006 /20077

 /f not, how will low cloud specs be met?

» Will separate tankage for ULS kero be available at terminals for
winter blending?
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Ensuring Winter Operability

OPTIONS:

e Cold Flow Improvers

e Kerosene

 Cold Flow Improvers + Kerosene



Diesel Fuel TrendsZOES_S(—i/ Un de rsta nd[ n g U[_ S D

Infineum)

Ensuring Winter Operability

CFPP Response in LSD No. 2 and
LSD No. 2/No. 1 Blends

15

10
5 ol
0 - No.2/No.1
w5 - i 100/0
o -10 - 90/10
a .15 - |
L g
G -20 - ——— 70/30
] 50/50
il 30/70
'4“ | | | | | |
0 50 100 150 200 250 300 350

Cold Flow Additive Treat Rate, wppm
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Cetane

* The US diesel fuel pool has one of the lowest average cetane
numbers in the world.

Regional Average Cetane Number

60
—— Asia Pacific
@ } 0 /]\j/ﬂ s ELH'GF}E
-E :T:::EET”H## |
> et T . USA and
@ 50 Canada
®
7 k)
)
.3‘HhHﬂnﬂf,;#i~Hhhﬂrﬂﬂﬂfamﬁ_ﬁhﬂ}E‘__iTHH,fﬂ*“"';LHH%HT]
40

1992 1983 1984 1955 1996 1997 1988 2000 2002 2004

Ik

L i Ll . T e h A L At B
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Cetane Standards

o ASTM D975 minimum cetane number: 40

e Proposal by Engine Manufacturers Association: 43 (minimum)
* NOx reduction
* Reduced combustion noise
» Better cold start/less white smoke
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Understanding ULSD

Cetane and NOx Reduction

e =

Predicted effect of cetane difference on NOx for all heavy-duty highway engines

except 2-strokes and those equipped with EGR

Percent reduction in NOx

6%

)
82

4%

3%

2%

1%

0%

Natural cetane = 40

Pl

/-"'/Natural cetane = 45

i 7
..-*'/_ B
%tura cetane = 50
5 10 15

Increase in cetane number due to additives

Source: US EPA
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Other ULSD Quality Issues

* fFuel Cleanliness

e Seal Swell

o Water Solubility

* Conductivity

* Fuel/Lube Compatibility
e fFuel Economy
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Non-Road /Locomotive /Marine Diesel

MVNRLM DIE'S&'/ Fuel Standards

Who Covered Fuel 2009 | 2010 | 2011 | 2012 | 2013 | 2014

Highway Diesel Fuel

Large
Refiner & NR
Importer
Large
Refiner & LM
Importer
NELM with Credits
(Mot in NE or AK)
Small NRLM (Mot in NE, w/
Refiner approval in AK)
;rﬂansmix NR
& In-use (Mot in NE or AK)
;rgnsmbt LM
& Tn-iiee (Mot in NE or AK)

Source: US EPA

e 7
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Federal Tax Credit:

e Upto $1.00/gallon for agra-based biodiesel

e Up to $.50/gallon for non-agra based biodiesel
* Program administered by IRS

B _."'.j
Wi i INFINEUM INTERNATIONAL LIMITES
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Benefits and Debits

Potential Benefits

» Neglible sulfur

 Renewable: reduces oil imports
* High cetane

» Natural lubricity

Potential Debits

* [imited production volume

* High cost

* Poor cold-flow properties

o Storage difficulties
e NOx debit

» [imited outlet for refined glycerin

E _."'.j
irianl INFINEUM INTERNATIONAL LIMITES
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Biodiesel Sources and Saturates Levels

Biodiesel

* B100 Biodiesel’s poor low temperature handling is attributed to the
high concentration of saturated esters and the narrow distribution

of those esters

e Saturate levels depend on Biodiesel source

Rapeseed

Soy

Peanut Ol
Tallow (Animal)
Palm Oil
Coconut Ol

Typical

/.68%
13.78%
13.75%
52.95%

49.407%
80.00%

Range
Cl16-C22
C14-C18
Cl6-C18
C14-C18

C14-C18
C12-C18
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Everybody wants to get into the act!

CARL’S CORNER TRUCKSTOP

I-35E Exit 374 Carl’s Corner, Texas

WILLIE
DIESEL FUEL

Family farmers growing fuel for America and the world
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Industry Perspectives on Biodiesel

» Not approved for pipeline transport

* Oxidation and storage stability - inadequate test methods

* Product quality control lacking

e (/.S. OEMs in general do not warrant blends of >5% volume biodiesel

LCopyrignl INFINEUM INTERNATIONAL LIMITED 2005, &ll Righia Reserneag
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Energy Security
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Light Duty Diesel in the U.S.
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Benefits of Diesel Engines

* Reduced COz emissions

* 30-40% fuel economy improvements
* High Power

* High Torque

* [ess Frequent Re-Fueling

e Durability
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Light-Duty Diesel Growth Projections

15

10-

1998 2000 2002 2004 2006 2008 2010 2012 2014

1 Upper expected % of light vehicles diesel sales
B Lower expecled % of light vehicles diesel sales

Source: J.D. Power

e 7
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Improving Light-Duty Diesel Engines

 Common-rail injection systems

* High-pressure electronic injection control
* /njection rate shaping

o Jurbocharging

e 7
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Consumer Acceptance Growing

* /nterest in diesel engines is rising

* 60% of buyers of new medium-duty trucks in the US are
choosing diesel

o 42% of US service stations offer diesel fuel vs 30% in 2000

Source: Diesel Technology Forum, March 2005
eqn
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Light-Duty Diesel Emissions

lier I, Bin 5 Requirements:
* 0.0/ gram/mile max. NOx
e 125,000 miles
Status:
* Automakers have developed catalyst systems that meet

the standard
» Durability is the issue
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HCCI Engine. Animation edited by G. Leung, Original from Mitsubushi Corp
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Heavy Duty Manufacturers Target pHCC/

Advanced Combustion Technology:

o Externally cooled high-EGR

* Advanced turbocharger (e.g. 2-stage)

e Advanced FIE, up to 2,500 bar, at part load

o Multiple injection capability

» [ow temperature combustion management via advanced
electronic controls
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Bold Goal

US 2007-2010 emission legislation ...

NOx

hp-h o
of kihﬂanp X Average NOx 1.18 g;fh;:t-hl_'m“H
Focus on In-Use tests
304 US-02/04 Crankcase gases included
-2.0 —
B NOx 0.2 g/hp-hr
= 1.0 .
o OBD Requirement
04 | 05 | 11
0.05
-0.05
0.10 4
PM 0.01 g/hp-hr |
015

PM
g/ kWh g/hp-hr

Source: Volvo

e T



Diesel Fuel Trends2005 C E me rging Tr endS
lnfmeu;n:)s_/

Gasoline - Emissions and Performance
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— Honda Exhaust

Honda Exhaust

Emerging Trends
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Top Tier Gasoline Requirements

Performance Feature

PFI

VD
cCh

Valve Stick

e 7
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Test Method

GM IVS

ASTM D6201

ASTM D62017

Wasserboxer or GM 5.0L Test

Emerging Trends

Limit

No more than one inoperative
injector

50 mg/valve avg maximum

No more than 140% of base fuel

No stuck valves
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Fuel Cells and Hydrogen Vehicles
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18 Month Outlook for North American Diesel Market

* Supply

e 7
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18 Month Outlook for North American Diesel Market

* Supply
o Lubricity

e 7
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18 Month Outlook for North American Diesel Market

* Supply
o Lubricity
* Cold Flow

e 7

Lapynghl INFINEUM INTERNA TIOMAL LI TED 2005, &l Highta Ressrneag



Diesel Fuel Trends2005 Q E me rging Trends
hmﬁneﬁﬁig;;#r

18 Month Outlook for North American Diesel Market

* Supply

o Lubricity
* Cold Flow
* Cetane

e 7
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18 Month Outlook for North American Diesel Market

* Supply

o Lubricity
* Cold Flow
* Cetane

* Biodiesel

e 7
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Outlook for North American Diesel Market: 2007 and Beyond

* Continued availability of cleaner diesel fuels
* Fuel/Additive/Hardware Solutions to address market challenges

e 7
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Desulfurization in North America

* North America completes transition to ULSD by:
e 201710 - on-road
e 2012 - non-road

Lapynghl INFINEUM INTERNA TIOMAL LI TED 2005, &l Highta Ressrneag
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Global Desulfurization

Height of Cylinder represents the number
of countries within the survey with sulfur
contents in the range shown

By 2010, most of the developed > % Qo ", %
world will have a diesel fuel sulfur
maximum of 50 ppm or below.

Sulfur Content (mg/kg)

e 7
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Lubricity Harmonization

Common Rail System for 8-Cylinder Passenger Car
Diesel Engines

~ Master-ECU

vt dard rmm v oam Sharkcomly cmmer P

pressure pump i
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Greenhouse Emissions

United States

Emerging Trends

8000

7500

Feduction from projection
reqguired 1o meet commitment;

-24.3%

7000

Actual emissions

Projection

6500
6000 B

5500

: J Target

000

million tonnes CO2 equivalent

4500

Tetal greenhouse gas emissions

4000 T

Projected emissions
Histaorical emissions
Eyoko barget

1990

2003 2010

Actual and projected emissions of six greenhouze gases (202, CHE, M20, HFCz, PFCs, SFE)
Sources: Actual emizzions UNMFCCCIEBI2000M1 Takhle B, Projected emizzions UNMFCCCH 99558dd.2 Takhle C 6.
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Low-Emitting Engines Become Standard for Heavy-Duty Operations

om
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Growth of Light-Duty Diesel
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Gary Herwick

Director of Mobile Emissions
and Fuel Efficiency,

General Motors




Thank You
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DISCLAIMER

The information contained in this document is based upon data believed to be
reliable at the time of going to press and relates only to the matters specifically
mentioned in this document. Although Infineum has used reasonable skill and
care in the preparation of this information, in the absence of any overriding
obligations arising under a specific contract, no representation, warranty (express
or implied), or guarantee is made as to the suitability, accuracy, reliability or
completeness of the information; nothing in this document shall reduce the user's
responsibility to satisfy itself as to the suitability, accuracy, reliability, and
completeness of such information for its particular use; there is no warranty
against intellectual property infringement; and Infineum shall not be liable for any
loss, damage or injury that may occur from the use of this information other than
death or personal injury caused by Iits negligence. No statement shall be
construed as an endorsement of any product or process. For greater certainty,
before use of information contained in this document, particularly if the product is
used for a purpose or under conditions which are abnormal or not reasonably
foreseeable, this information must be reviewed with the supplier of

such information.

e T
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The Evolution Of Clean Diesel

2009 and Beyond

© Copyright INFINEUM INTERNATIONAL LIMITED 2009

Today we are here with updates on ULSD quality and the rapidly evolving, if not chaotic
world of Biofuels, fuel regulations and insights of the impact of fuels on equipment.
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Turpvlent TimeS, WINNING TEGHNOLOGIES.

Our theme for 2009 is “Turbulent Times’ in recognition of the continuing movement in
biofuel policies, economic uncertainty and new unforeseen issues in vehicle hardware,
and of changing specifications and regul ations.
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Diesel Quality Today

First letstake alook at diesel fuel quality today.
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2006 ULSD Evolves

» 3 years of market experience
— Specifications widely met
— No widespread field issues

* Industry is still learning
— Some indications of issues

© Copyright INFINEUM INTERNATIONAL LIMITED 2009

North Americanow has three years of experience with ULSD. It is apparent that the
industry has met the challenge athough some unexpected issues started to surface.
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ULSD Supply

» Department of Energy, Energy Information
Administration (EIA) - April 2009 Data

— ~3 million barrels per day ULSD
» ULSD represents 75% of US distillate pool
* Remaining 25% in LSD, heating oil, marine,
locomotive

— >95% of all diesel (on-road and non-road) currently
ULSD
* 100% compliance by June 2010

 EPA 1Q09: On-Road 98.7% ULSD

© Copyright INFINEUM INTERNATIONAL LIMITED 2009

In April of 2009 EIA reported the US was producing 3 million bbls/day of ULSD which
is ¥ of thetotal US distillate pool. The remainder of the distillate pool is comprised of
approximately equal volumes of 15 - 500 ppm S and >500 ppm S fuels. The share of
ULSD has increased from 67% of the distillate pool two years ago to 75% today.

Most non-road diesel meets the 15 ppm limit in anticipation of 2010 compliance date.
Latest EPA quarterly pump survey shows on road compliance at 98.7%.
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“New” ULSD

* Diesel Fuel Spec: ASTM D975
— May contain up to 5% biodiesel meeting D6751-08
— Conductivity of 25pS/m at point of highest flow

» B6-B20 Finished Fuel Spec: ASTM D7467

« B100 Blend Component Spec: ASTM D6751
— D6751-08 contains Cold Soak Filtration Test

© Copyright INFINEUM INTERNATIONAL LIMITED 2009

2009 dawned with “NEW” ULSD. The D975 diesel fuel specification now alows up to
5% biodiesel without disclosure. EISA directed the FTC to enact labeling requirements.
However, B5 and less do not require labels, and only B6-B20 and higher than B20
require labels.

In response to safety concerns associated with the low conductivity of USLD,
Conductivity spec has been incorporated into D975 since we last presented Trends.

And thereis anew fuel specification D7467 for B6-B20 blends. These changes were
predicated on the inclusion of the cold soak filtration test in the B100 blend component
specification. The CSFT was introduced to fix the vehicle filter plugging performance
observed for B2 in Minnesota and verified by LTFT testing.
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ULSD Properties

o Lubricity

« Cold Flow

» Cetane Number
« Stability

» Biodiesel Impact

© Copyright INFINEUM INTERNATIONAL LIMITED 2009

Infineum surveys winter diesel fuel quality on aworld wide basis every other year.
Additionally we performed a select survey in the US in 2007 to investigate any early
trends of ULSD.

The following slides will summarize and compare the results of those surveys to show
where ULSD istoday in the US.
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ULSD - Lubricity

U.S. Retail Collection

Winter Quality Diesel Fuel Samples
Average ASTM D6079
High Frequency Reciprocating Rig (HFRR)

500
£ 391 ym
=2

: 392

€ 400 - 389
: “
I

300

2006 LSD 2007 ULSD 2008 ULSD

Consistently well below the 520 micron limit

© Copyright INFINEUM INTERNATIONAL LIMITED 2009

Lubricity remains constant; Sampling and testing are problematic at terminals. In order
to ensure proper protection across broad range of fungible fuels, terminal treatment led to
internal generic treat rates that cover 95" percentile scenarios.
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ULSD - Cold Flow

U.S. Retail Collection
Winter Quality Diesel Fuel Samples
Average ASTM D2500 Cloud Point
-11.0 -
-11.5
-12.0 -
o
o -12.5
3 -12.4 -12.3
¥ -13.0
[a]
-13.5 |
-14.0

10
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Cloud point unchanged.

10
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ULSD — Low Temperature Operability

23 Same Source U.S. Retail Collection
Winter Quality Diesel Fuel Samples
Cloud Point - CFPP Differential

VT W
A

—=—2007 ULSD
10 l
12 A \

—a— 2008 ULSD
14

Degrees C

~40% of 2008 samples contain operability additives

© Copyright INFINEUM INTERNATIONAL LIMITED 2009

11

Operability; differential between cloud point and CFPP indicates additive usage instead
of kerosene blending to meet operability targets.

Data from the samples collected show an increase from ~25% to ~40% of fuels using
additives to achieve operability.
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ULSD - Cetane Number

U.S. Retail Collection
Winter Quality Diesel Fuel Samples
Average ASTM D613 - Cetane Number

51

49

47 ~

45 |

Cetane Number

43 |

41 A

2006 LSD 2007 ULSD 2008 ULSD

© Copyright INFINEUM INTERNATIONAL LIMITED 2009
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Cetane number shows little change since 2006.

12
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ULSD - Stability
» Sporadic reports of “black diesel”

* Injector Deposits
— External
* Nozzle Tip & Spray Orifice
 DW-10 Test
— Internal
* No test available

» Evaluation by Coordinating Research Council
(CRC) Performance Committee

e Steel tank corrosion

13

© Copyright INFINEUM INTERNATIONAL LIMITED 2009

Sporadic occurrences of black diesel have surfaced recently. Crude dlate, refinery
processing, refinery additive treatment location and timing have all been shown to be
variablesin the appearance of black diesel. Polarity change from LSD to ULSD and
housekeeping may also be contributors. Definite cause(s) igare still unknown, and no
universal solutions are available. Asin the past, we expect solutionsto vary from
process changes to additive solutions such as dispersants, detergents, anti-oxidants, and
stabilizers.

External deposits are forming in nozzle tip and spray orifice; DW-10 may be used to
identify solutions. Internal deposits are new to HPCR and UL SD, no tests are available,
and CRC actively looking at the problem. Some recent evaluations have indicated that
careful additive formulation is necessary. Our studies have shown that this can mitigate
potential side effects leading to contribution to these deposits.

Unexpected steel tank corrosion was reported recently by Steel Tank Institute at ASTM.
They are “Baffled asto cause .”

13
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ULSD - Biodiesel (FAME) Impact

» Benefits
— Lubricity
— Increased cetane number
— Reduced Particulate Matter

* Issues & Concerns

— Oxidative stability
Microbial sensitivity
Filterability
Low temperature operability
Precipitate above cloud point

14
© Copyright INFINEUM INTERNATIONAL LIMITED 2009

The presence of biodiesel in ablend has been shown to impact various fuel properties.

It adds lubricity, and increases cetane number and reduces PM emissions. It can reduce
fuels oxidative stability and increase sensitivity to microbial degradation.

It can also decrease filterability, have a negative influence on cold operability and can
cause precipitation at temperatures above the cloud point. Theseissues and concerns can
be addressed by appropriate additive solutions.

14
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ULSD - Biodiesel Experience

Dr. John Chandler video

15

© Copyright INFINEUM INTERNATIONAL LIMITED 2009

Dr. John Chandler of Infineum, also Secretary of ASTM Sub Committee EO on Burner,
Diesel, Non-Aviation Gas Turbine, and Marine Fuels and Chair of the ASTM Diesel
Cold Flow Task Force shares his views on some of these biodiesel related i ssues.

Dr. Chandler: We won't ever eliminate filter plugging problems. Even now ASTM hasa
new Task Force that’s working on afilter plugging problem that dispensesfilters. The
belief isthat impuritiesin biodiesel are plugging these filters. Their expectation isto
come up with a specification that will minimize or eliminate this problem.

We aso have alternative fuels coming along such as Gas-to-Liquid and Biomass-to-
Liquid which will have to be tested for filterability issues. We don’t know what the, what
to expect on this so we'll have to test them as carefully as we can, but |ab testing will
only take you so far, eventually these will have to get into the field and be evaluated for
filterability problems, aswell as other issues.

Engine designs are changing. They will require tighter and tighter filtration removing
smaller and smaller particles. Combine this with a colder than normal winter or an
extended winter will also be afactor —we combine all these and you have a situation
that’ s ripe for filter plugging problems.

But these are not new to the industry. They have happened before and the industry has
always jumped in with both feet to solve these problems, to minimize any problems for
the consumer.

15
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Biomass-Based Diesel

Quiality varies and requires different additive solutions

1st Generation 2"d Generation
Composition Biodiesel/lFAME BTL, CTL, GTL
Lubricity Benefit Debit
Cold LR Debit ?'perﬂtéiéiodzﬁgﬁdano
Cetane Benefit Benefit
Stability Debit Neutral to Benefit
NOXx Neutral to Debit Benefit
Particulate Matter | Benefit Neutral to Benefit

16
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When 2" generation biomass-based diesel isintroduced in the market due to RFS-2
regulation, adifferent set of benefits and issues will arise. Hereis comparison of some
properties of different biomass-based diesels.
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Diesel Demand

Now that we've looked at diesel of today, let’s change gears and take alook forward.
2008 was, according the US Energy Information Administration, awatershed year for
distillate and its future.

17
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Diesel Demand

e In 2008, U.S. Shifts from Net Importer to Net Exporter
of Distillate

U.S. Distillate Net Imports 600 U.S. Distillate Exports
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EIA data showed 2008 to be an unusual year. US became a net exporter of distillate
mainly to Latin America and Western Europe.

18
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Diesel Demand: Short term issues

» Unusually high distillate prices relative to crude oil in
2008
— Drought conditions in South America, Africa required diesel
imports
— Lack of natural gas in South America on top of drought

— Lack of product from Russia/Eastern Europe for Western
Europe

« U.S. refiners responded, providing some insights into
future distillate supply flexibility potential

19
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There were some unique conditions in 2008 that led to this increased distillate demand.
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Distillate Yields Reflect Price Incentives

Distillate Production/{Crude+Unfinished Oil Inputs)

20
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In 2008, in response to increased demand and better margins than gasoline, distillate
yield increased. Since some of the 2008 short term issuesin LA & EU have been
addressed, 2009 US conversion has returned to historical levels.

The recession has had alarger impact on diesel demand than gasoline. EIA reported year
to year Diesel demand is down 9% in 6/09 reporting while gasoline is down 1%. Thus
making distillate drag on refinery margins.
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Diesel Demand

Long-Term U.S. Petroleum-Based* Gasoline
and Distillate Fuel Needs Shift with EISA

Gasoline & E85 9.01 027 0.26
Demand

Crude-Based Gasoline 8.41 7.70 -0.71

Total Distillate Demand 3.94 4.75 0.81
Biomass, CTL, BTL 0.05 0.43 0.38
Crude-Based Distillate 3.89 4.32 A- 0.43

* Crude-Based excludes ethanol, biodiesel, and
distillate from coal-to-liquids and biomass-to-liquids.
Source: AEO 2009 Reference Case

© Copyright INFINEUM INTERNATIONAL LIMITED 2009
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The EIA’ s look forward expects petroleum based gasoline to decrease in the next 15
years & petroleum based diesel demand to increase in the same time frame due to US

legislation. Ethanol mandates & vehicle fuel economy increases are expected to offset

the increased gasoline demand due to Vehicle Miles Traveled.

This creates significant challenges for refiners to adapt to the projected changesin

product mix. Increasesin distillate yield relative to gasoline will be met with a number
of solutions. These include refinery expansion with appropriate process units, change in

utilization of current equipment, and optimization using various additive strategies.

21
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Diesel Demand

* Heavy Duty Truck Use Drives Future Diesel Demand

Distillate Transportation Use

! Shipping

= LDV

>
®
o
=~
—
m
m

€

Freight

© Copyright INFINEUM INTERNATIONAL LIMITED 2009

HDD is expected to remain the mgjor diesel user in the future.

Someincrease is expected in Light Duty Vehicle application. Volumeisstill relatively
small. Westill question when & if LDD will ever be amajor driver for diesel quality

requirements and specificationsin the US.
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gasoline prices

© Copyright INFINEUM INTERNATIONAL LIMITED 2009

e

Diesel Demand

Bottom Line Long Term

* Downward pressure on * Upward pressure on diesel

prices
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Long term EIA sees World Wide downward pressure on gasoline prices and upward

pressure on diesel prices.
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Lets move to the world of biofuels.

SIES
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Biofuels

Global Production of Liquid Biofuels
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Global production of biofuels has been led by ethanol over the past 35 years. Biodiesel
gained traction in the last decade.
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US Ethanol Supply

e 2008
— Capacity: 11 billion gallons
— Production: 9 billion gallons
 New Renewable Fuel Standard

— Limits corn starch ethanol to 15 billion gallons
— Will require ~20 billion gallons “cellulosic”

26
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US ethanol production was 9 hillion galsin 2008 with 11 billion gals capacity.

RFS-2 limits corn starch ethanol to 15 billion gals. Although cellulosic fuel usageis
expected to grow to 20 billion gallons by 2022, there is no known commercialy viable
cellulosic ethanol process today.



US Ethanol Usage

» Total usage projected by E85 vehicles and
conventional E10 inadequate to consume 35 billion
gallons

* Renewable Fuels industry looking for intermediate
(i.e. E10+ blends)

« OEMs are opposed
— Legacy fleet may not be compatible with those fuels
* Orbital study in Australia
» Coordinating Research Council
— (Report E-87-1)
» Oak Ridge National Laboratory

27
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It is unknown how the increased ethanol will be consumed.

E85 and E10 vehicles will not be able to consume 35 billions gals of ethanol. Renewable
Fuels Association is looking to E10+ blends, but OEM S are strongly opposed due to
concerns on legacy vehicles.

CRC recently published areport (E-87-1) showing fuel enrichment in open loop control
in greater than 50% of the vehicles studied indicating potential for aftertreament system
damage. Those findings echo the findings of the Orbital study done for Environment
Australia. ORNL is studying the issue under auspices of the Department of Energy.
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US Biodiesel Production
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* National Biodiesel Board expects less in 2009
— Cost versus petroleum diesel

— Antidumping duty action at the European Commission
reduced exports to the European Union

28
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750 million gallons of biodiesel (FAME) was produced in the US in 2008 as reported by
the Renewable Energy Group. More than half was exported.

NBB expects less production in 2009 due to high costs vs. petro and EU action on
subsidy. EU action on subsidy was made permanent this July to be effective for the next
5 years.
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Biodiesel — Federal Subsidies

* $1.00/gallon extended to December 31, 2009
— Tax rebate for Bx blending
— Splash and Dash eliminated

— Thermal depolymerization (Co-produced at
refineries) lost 50¢/gallon subsidy

* No long term commitment

29
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US excise tax rebate for $1.00/gal B100 in Bx blends was reauthorized in December
2008. The reauthorization removed splash and dash component and 50¢/gal TDP co-
processing. Co-processing includes the inclusion of triglycerides directly into refinery
processing equipment such as a crude unit or adiesel hydrogenation unit.

Congress has made no long term commitment to excise tax rebate.

Reduced export demand and other factors including no long term federal subsidy and
federal RFS-2 creates uncertainties for biodiesel market.
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Biodiesel — State Incentives

S}ate Producer Incentives State User Incentives

s @ [ ] Tax reductioAn,
[] Tax reduction, exemption, credit
exemption, credit Il Grants, rebates, loans
B Grants, rebates, loans Il Fleet incentives
Il Direct payments I Consumer ARV incentives
B other M other

Global Biofuels Center, April 2009

State governments have taken the lead on the biodiesel front. These maps show
states with producer and user incentives.
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Biodiesel — State Mandates

Global Biofuels Center, April 2009
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This maps shows states with mandates.
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Biodiesel — State Mandates

¢ Pennsylvania B2 January 1, 2010
— delayed

* Massachusetts B2 July 7, 2010
— 1% per year increase until B5S achieved in 2013
— Includes heating oll

* Minnesota
— B5 May 1, 2009
— B10 May 1, 2012
— B20 May 1, 2015
* B10 & B20 mandates apply April to October

32
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Upcoming state mandates are listed here. The PA mandate has been delayed due to lack
of certification of infrastructure by state agriculture department.

MN has the lowest 10" percentile temperatures on ASTM map and the highest level of
biodiesel mandated. Thus, there is some concern on operability impact this winter.
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Fuel Regulations

In the spring of 2009 new fuel regulations sprouted like daffodils after the first thaw.
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EPA Renewable Fuel Standard-2

» Total of 36 billion gallons in 2022

* Expanded from gasoline to “transportation fuel”
— Gasoline and Diesel
— Motor vehicle, locomotive, non-road, marine diesel

e Four separate standards based on Greenhouse Gas (GHG)

reductions
GHG Examples
Reduction
Conventional biofuel 20% Corn ethanol
Advanced biofuel 50% Sugar ethanol, CTL, GTL
Biomass-Based Diesel | 50% 1st Generation (FAME), 2nd
Generation (BTL)
Cellulosic Biofuel 60% Switchgrass, corn stover
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The US EPA gave us RFS-2 regulations for EISA. RFS-2 calls 36 billion gallons of
renewable fuel by 2022. It expands from gasoline only in RFS-1 to all transportation
fuels.

The regulation is separated into 4 standards based on % GHG reduction from 2005
petroleum based baseline. They were developed using full Life cycle analysisincluding
indirect land use changes.

EPA isempowered to adjust GHG reduction up to 10%. Asan example, Advanced
biofuel now requires 44% less GHG to accommodate sugar ethanol.
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RFS-2 Sources

Infineum>)

O Advanced Biofuel: Biomass-Based Diesel
O Advanced Biofuel: Cellulogic Biofusl
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W Advanced Biofuel: Unspecified
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The volume expectation of the four standard is

*Conventional @ 20% less GHG - 15 hillion gallons by 2022
*Advanced and biomass based @ 50% less GHG — 4 billion gallons by 2022

*Biomass-based diesel includes both FAME and non-ester renewable diesel @ 50% less
GHG — 1 billion gallons by 2012 with additional volume requirement at discretion of

administrator

*Cédlulosic @ 60% less GHG — 20 billion by 2022

Cédlulosic biofuel is expected to be the biggest contributor to RFS-2 volume increases.
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Lifecycle Methodology Overview

Biomass Pwducthn Fuel Production Fuel Use
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Lifecycle analysis compares full seed-to-wheels GHG contribution of renewable fuel vs.
wells-to-wheels for petroleum.

This dideillustrates how complex Lifecycle Analysisis and how many opportunities
there are to debate importance and/or inclusion of afactor in the total analysis. The EPA
held a 2 day workshop on this methodology alone in June of this year.
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Biofuel Lifecycle GHG Results

Current renewables don’t meet thresholds but will be grandfathered

Fuel Production
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Here are the results of some LCASs.

Note corn ethanol, depending on production process, in some cases is worse than
gasoline. Soy biodiesel shows reduction, but it doesn’t meet the threshold required to
meet the advanced biofuels standard.

Despite the fact that some traditional biofuels don’t meet the GHG reduction standards,
current capacity will be grandfathered into RFS-2 volumes. The exact volumes and
details of grandfathering are yet to be finalized.
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Regulated party

Biofuel producer

 Produce biofuel

« Sell Biofuel and transfer RI
to Obligated party

« Report transaction includin
RIN to EPA
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EPA Renewable Identification Number Tracking

e

» ( Obligated Party

Fuel blender/importer
g\

* RIN Clearing House
« Assign RIN to biofuel based on LCA

« Acknowledge transaction to both parties and
maintain record

¢ Blend/import fuel

» Can trade RIN with another
obligated party

» Report transaction including
RIN to EPA to meet Required
Volume Obligation
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Insuring compliance with the regulation is equally as complex as determining the GHG
reduction associated. The US EPA has a credit system called Renewabl e Identification

Numbers (RINS) to identify

both the fuel class and volume. Under RFS-1, there was no

central system for tracking and verifying RINs, and this made ensuring compliance
difficult.

In RFS-2 the EPA will act as a clearinghouse for RINs. Obligated parties (i.e. Oil
Companies) have the mgor compliance burden while regulated parties have
responsibility for accurate reporting.

This dlide shows EPAs plan for tracking RINs under RFS-2.
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RFS-2 Compliance

* Obligated Parties
— Annual compliance through RINs

— Implementation considerations
» Comply with state mandates
Availability and economics of biodiesel
Quality of biodiesel and additive solutions
» Geographical and seasonal cold temperature requirement
* Investment costs to handle Biodiesel
Blending biofuel vs. purchasing RINs
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Obligated parties demonstrate annual compliance thru this RIN system. Dueto

extension of the comment period on the Notice of Proposed Rulemaking, we expect full

compliancein 2011. However, EPA may still address 2010 compliance separately.

RFS-2 volume for Biomass-based diesel averagesto be 0.71% at corporate level. This

gives each obligated party flexibility for implementation and compliance. Several

factors will be considered for optimal solution. We expect obligated partiesto limit use

of biofud to minimum.

39



!
ADVANCED ADDITIVES : R T C

California Air Resources Board (CARB)
Low Carbon Fuel Standard (LcFs)

Compliance Schedule for 2010 to 2020 for Diesel Fuel and
Diesel Fuel Substitutes
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Not to be out done, CARB issued its own LCFS this spring. CARB requires a carbon
intensity reduction over aten year period from its obligated parties vs. 2010 petroleum

baseline. They envision compliance thru biofuels usage and carbon credit trading within
CA.

Due to different methodologies used, EPA RFS-2 and CARB LCFS may result in use of
different biofuel feedstocks.
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Non-Road
« Non-Road Ultra Low Sulfur Diesel (ULSD) in 2010

+ Additives

— Unlike on-road, the Clean Air Act does not currently provide
statutory authority for the EPA to require additives used in non-road
diesel fuel to be substantially similar.

— Allows ash forming additives in non-road fuel.

— Impact on exhaust aftertreatment

© Copyright INFINEUM INTERNATIONAL LIMITED 2009

NCED ADDITIVES T 4 "€§;>
u

41

Non-road diesel will have to meet 15 ppm S limit next year.

EPA has no statutory authority to control use of ash forming additives for non-road

application. This has potential impact on Diesel Particulate Filter and perhaps on NOx

control.
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Marine Fuel - EPA

e Emission Control Area
200 mile limit

— 2010-2012
« 1% S Fuel TN i
— 2015
« SOx Reductions o J/
—1000 ppm S fuel )
— Scrubber
— 2016
* NOx Reductions

42
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Currently marine fuel hasa4.5% S limit. This spring, the US and Canada agreed to set
up amarine ECA and petitioned the International Marine Organization under MARPOL
Annex VI. A 200 milelimit for SOx reduction isto be in place with following limits:

*Once an ECA petitionis granted a 1% S limit isimposed on fuels. It is expected that the
petition will be granted by August 2012.

*Then a0.1% S limit will be instituted in 2015.
*NOKx reductions will be required in 2016.
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Marine Fuel - CARB

» CARB 24 mile limit
— 1.5 or 0.5 % sulfur fuel now

ppm sulfur fuel in 2012

— No scrubber option

* Opt-in to EPA Emission Control Area in 2015

CARB promulgated aregulation at a 24 mile limit in spring 2009. Because scrubber is

not an option, ship operators will need to install a separate fuel tank for CARB. This
may have an impact on where shipments are off-loaded.

CARB may opt into EPA ECA in 2015.
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Heating Oil

» Mid-Atlantic/Northeast Visibility Union
— Heating oil sulfur to 15 ppm in ten years

Regional Planning Organizations.

Hid-Atlantic/Northeast
Visibility Union

Western Regional i HWP?Sl Regional
Air Partnership anning

». \ RN
¢ SN

Visibility Im| nuerneni\
State and nhﬂTAmnnlm

of the Southeast
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The Mid-Atlantic/NVU got producersto agree to gradual S reductions from unregulated
to 15 ppm in heating oil in ten years.
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Canada & Mexico

* Canada
— Finalized renewables’ legislation
* 5% gasoline in 2010
» 2% distillate in 2012

*« Mexico

— In transition from 500 ppm to 15 ppm Sulfur (ULSD) on-road
diesel

* Northern frontier & metropolitan regions have switched
» Nationwide transition effective Sep '09

— Marine and agricultural diesel is dyed and 5000 ppm max
Sulfur
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Canada passed legislation for its own renewables.

Mexico has been transitioning to 15 ppm on-road ULSD over the past two years. It was
implemented in the north in February 2007, metro areas in February 2009 with the rest of
the country to follow in September 2009.
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Emissions and Hardware

Now lets move on to Emissions and hardware.
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Heavy Duty Diesel Emissions

e Current limit
— 0.01 gram particulate
— 1.25 gram HC + NOx /brake horsepower-hour

» NOX reduction to 0.20 gram/bhp-hr
— On-Road vehicles 2010 model
— Off-Road Tier 4 by 2012

— Both require sophisticated fuel injection systems
and advanced exhaust aftertreatment systems

47
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HDD tailpipe emissions will be reduced to maximum 0.20 gm NOx while the current
particulate matter limit is retained. This change will be required for on-road in 2010 and
non-road in 2012.

To meet these emissions targets, sophisticated fuel injection and complex exhaust
aftetreatment systems are needed.
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High Pressure Common Rail Injectors

« Engine out emissions control

— Heavy duty and light duty moving to high pressure common
rail injectors

* Provides combustion control

* Reports of internal injector deposits have recently
surfaced
— Deposits are on internal actuators and control surfaces

/2 ,h
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To meet the emissions requirements, HPCR systems are needed.

HPCR systems provide the combustion control in Compression Ignition engines to

achieve maximum engine out emissions control. This precision has made the equipment

more sensitive. There have been anumber of recent reports of deposits on internal

actuator and control surfaces. Thisissue isreceiving wide attention throughout industry.

CRC is studying the scope and potential work toward devel oping test methods.
Additionally, we are working on specific programs with select DFIE manufacturers.

OEMs continue to raise the issue. Cummins made a presentation at the latest ASTM

meeting in June 2009. Finding solution iscritical asthis problem will only get bigger as

more new vehicles with HPCR systems enter the fleet.
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Injector Deposits

Barb Goodrich video

49
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Barb Goodrich of John Deere gives an OEM perspective on injector system deposit
problem.

Barb Goodrich: The problem has been primarily with the high-pressure common rail
systems and we' re seeing injector deposits form internally, they’ re not easy to remove, it
tendsto take areally strong solvent to remove them, and alot of the conventional
detergent dispersant-type additives that might’ ve worked great on an L10 are not
necessarily working in this application for keep-clean. Many of these ultra-low sulfur
diesels do not seem to be able to stand up to the injection pressures and the conditions
inside the high-pressure common rail system, and they’ re breaking down. Thisis areal
concern, and it’simpacting all OEMs with high-pressure common rail systems with the
higher injection pressures.
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Heavy Duty Diesel CAFE

o Corporate Average Fuel Economy (CAFE)

— The Energy Independence and Security Act of
2007 (EISA) requires National Highway Traffic
Safety Administration (NHTSA)

» To study heavy duty fuel economy by 2010
» To promulgate regulation by 2012
» To enforce in 2016

© Copyright INFINEUM INTERNATIONAL LIMITED 2009
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EISA requires NHTSA to promulgate CAFE regulations for HD for thefirst time.

NHTSA faces measurement challenges. While emission certification for LDD

application is vehicle based, emission certification HDD application is system based with

measuring engine system outside vehicle.
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VW Committed to the Diesel in the US

Steve Keyes video

51
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VW isvery bullishon LDD. Steve Keyes of VW shares his company’s view:

Steve Keyes: We' ve been selling diesels in the United States for over 30 years, so we feel
we'rethe leader. We' ve sold about 850,000 in those 30 years, so we' re the first to bring
the new clean diesel technology to the United States and it is the most efficient and one
of the strictest emissions standards in the world right now for diesel. It'sclean, it's
efficient, it's fun to drive, and on the highway will get over 40 milesto the gallon.

Steve Keyes: Wdll, it’sinteresting. If you look at some of the outside expertsthey’re
saying within afew years you could see somewhere between 12 and 15% diesel
penetration, including passenger cars and trucks. Wethink that’s alittle bit conservative.
In the case of our Jettas, we introduced them in August and right now about 35% of our
Jetta sedans are diesel and about 60% of our Jetta sport wagons are diesel. So we're
seeing amuch greater interest in diesel than the independent experts are seeing or
forecasting.

51



ADVA NCEL 1) IVES —_— C

Light Duty Diesel

e Model year 2009 introductions from German automakers

— Volkswagen 2009 Jetta TDI, offered in Sedan and
SportWagen models

— Mercedes-Benz ML320, GL320 and R320 SUVs
— BMW 335d and the X5 xDrive35d

e Other automakers cancelled/delayed plans due to auto industry
woes

* Tier 2 Bin 5: NOx limit of 0.07 gram/mile

— Urea supply infrastructure rapidly developing to serve HDD
marketplace at truck stops

e J.D. Power & Associates expects 8.7% light duty diesel in 2015
vs. 3% today

52
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LD Diesel wastouted in the past as away to help meet CAFE requirements. NOx
emissions were always a limiting factor. Some automakers are offering LDD while others
delayed or cancelled plans due to economic woes.

Ureainfrastructure is rapidly evolving to serve the 2010 Model Year HDD market.
However, the expected savings over diesel fuel have yet to materialize. In fact thefirst
major offering at Travel Centers of Americahas “Diesel Exhaust Fluid” costing
$4.00/gal.

J.D. Powers & Associates expects 8.7% LDD sales 2015, similar to hybrids.
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Future Picture is Uncertain

Diesel demand expected to grow long term but dependent on
— Economy

— Global supply/demand balance

— US Dieselization of LDD

e Diesel quality impacted by
Fuel stability
Biomass-based Diesel
Hardware change
Additive technology

* Two years ago we thought the world of fuels would settle down

e Instead the last 12 months may have been the most turbulent
seen in a long time
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Diesel demand is expected to grow long term but there are bumpsin the road...

Future diesel quality will be impacted by severa factors...

The future remains uncertain and turbul ent.
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Chris Locke video
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Chris Locke, Infineum’s Global Fuels Business Manager, shares our vision of the future
of diesdl.

The global diesel fuel additives market today is hugely dynamic, challenging, but | also
feel exciting. We are entering a period where many diverse and in some cases opposing
forces are all coming to bear on our industry: environmental acceptability, energy
security, emissions compliance, and enabling of new hardware, all at the time when the
world chemicalsindustry isfacing a period of unprecedented change. Biodiesd inits
many formsis now afact of life all over the world, despite ongoing questions and
concerns over its long-term sustainability and indeed carbon footprint.

Enabling new hardware is also amgjor challenge for us, particularly the introduction of
new higher-pressure and high temperature diesel injector equipment. Even the smallest
amounts of deposit inside these injectors, which in many cases can be nontraditional
locations, can have mgor impacts on the diesel spray pattern. Dealing with these deposits
is going to be one of the areas of focus for the coming years.

As you have heard in the course of this presentation, there are many and diverse
challenges for our fuel additives industry, but I’'m convinced that with an open and
collaborative mindset, we can all collectively rise together to meet those challenges.
Thank you all for listening to the 2009 Infineum Fuel Additives Trends.
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Thank you for attending

North American DIESEL FUEL TRENDS 2009

Questions? Comments?

Reproduction of any material whether by photocopying or storing in any medium by electronic means
or otherwise is prohibited without prior written consent of Infineum International Limited.
© Copyright INFINEUM INTERNATIONAL LIMITED 2009. All rights reserved

See the legal disclaimer notice on www.infineum.com

"INFINEUM" and the corporate mark comprising the interlocking ripple device are trademarks of Infineum International Ltd.
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Infineum Presents

North ﬁmerican
Diesel Fuel Trends 2007

DIESEL FUEL ADDITIVES

Good afternoon, and welcome to North American Diesel Fuel Trends 2007.
What a dynamic year it has been! When the first edition of Infineum Diesel
Fuel Trends went to press back in May 2005, the industry was mostly on the
outside looking in at ultra low sulfur diesel in North America.
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The Evolution of
Clean Diesel and Biofuels

2007 & BEYOND...
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Today we stand before you with the benefit of some experience with ULSD
as well as some insights into the rapidly evolving world of Biofuels.
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Embracing

Fuels
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Our theme for 2007 is “Embracing Complexity” in recognition of the growing
complexity of fuels, of vehicle hardware, and of specifications and
regulations.
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2006 — A New Era in North American Diesel

ULSD launched on June 1

Renewable Fuels Standard (RFS) of the
U.S. Energy Policy Act of 2005 enacted in May

— Ethanol
— Biodiesel

Canadian federal government notice of intent:

— 5% renewables in gasoline by 2010
— 2% renewables in diesel and heating oil by
2012 latest
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The year 2006 dawned a new era for clean diesel fuel. Ultra low sulfur
diesel with 15 ppm sulfur launched with a large measure of success in
markets across North America.

Ethanol and biodiesel gained new prominence with the May 2006 enactment
of the Renewable Fuels Standard of the U.S. Energy Policy Act of 2005
claiming larger shares of the fuel pool.

As summarized for us recently by Hart’'s IFQC Biofuels Center:

“In January 2007, the Canadian federal government issued a notice of intent
to design a regulation that will require, starting in 2010, fuel producers and
importers to have an average renewable fuel content of at least 5 vol% of
gasoline they produce or import. The government also will require 2%
renewable fuel content in diesel and heating oil ‘upon successful
demonstration of renewable diesel fuel use under the range of Canadian
conditions.” Such requirement would not be in place by 2010, but is intended
to start no later than 2012.”
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ULSD - Introduction

= Introduction of 15 ppm sulfur diesel Sun Mon Tue Wed Thu Fri Sat
in North America went smoothly June 2006 1)2 3
- Concerns over sulfur contamination in the 4 5 & 7 B 9 10

distribution chain were largely unfounded

12 13 14 15 16 17
= Some pipeline operators have relaxed pipeline
input specifications from 8 to10 ppm sulfur 8 19 20 21 22 23 24

23 26 27 28 1% 30
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The introduction of ULSD evoked a myriad of fears of contaminated
shipments and shortages prior to its launch. Many of those concerns were
allayed when most refiners opted to desulfurize their entire on-road
production rather than deal with production and segregation of high and low
sulfur grades.

Pipeline and terminal operators worked cooperatively to minimize potential
sources of contamination.

Some pipeline operators have become confident enough in the system to
relax their diesel specifications from 8 to 10 ppm sulfur which has provided
some relief to the refining industry.
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ULSD - Introduction

The deadlines:

U.s.

« June 1, 2006: 80% on-road diesel
produced is ULSD

= Sept. 1, 2006: ULSD accounting
began at terminals

+ October 15, 2006: EPA enforcement
applies at retail outlets selling ULSD

— Downgrade restrictions apply

— Survey association begins
pump label checks

— Product transfer documents
(PTD’s) must state sulfur level of
diesel additives

Canada
Regulations/timing are similar to the U.S.
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The ironclad deadlines which are forever engrained in our memories, some
past, some future, include:

* June 1, 2006 when 80% of on-road diesel refinery production needed to be
ULSD

» September 1, 2006 was the 15 ppm sulfur deadline at terminals followed
soon after by retail outlets on October 15.

Canada’s regulations and timing are similar to the U.S.

The story is far from over, however, with more deadlines on the horizon.



ULSD - Introduction

U.s. =

= June 1, 2007: 80% off-road produced
is 500 ppm sulfur max.

+  June 1, 2010: 100% ULSD at refineries for
on and off-road

» October 2, 2010: 100% ULSD (on and off-road)
at retail

= The non-road/locomotive/marine (NRLM) rule
requires 100% ULSD in 2012

Canada
»  Will follow a similar timetable for on/off-road

= Vessel and locomotive must be 500 ppm sulfur by
June 2007
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Beginning June 1, 2007, non-road production and imports are limited to 500
ppm max sulfur.

In 2010 only ULSD may be used both on and off-road. The non-
road/locomotive/marine ULSD requirement is slated for 2012.

Again, Canada’s regulations are similar to those of the U.S., and Canada will
follow a similar timetable as outlined on this slide.
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ULSD Inaugural Year...The Y2K Disaster That Wasn’t

Mostly smooth sailing

Some spot outages in Midwest, Rocky Mountains

© Copyri INEUM INAL LIMITED 2007

Predictions of a Y2K-like scenario were largely unfulfilled. Other than some
spot outages in the Midwest and Rocky Mountain regions due to high
demand and refiner allocations, government statistics indicate that ULSD
supplies were plentiful in 2007, calming fears of widespread outages.
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ULSD - Supply

Department of Energy, Energy Information
Administration data

— ~2.5-2.7 million b/d ULSD production
(about 2/3 of total diesel pool)

— Imports at ~200,000 b/d
— >80% of on-road diesel production is ULSD
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Inventory figures from the Department of Energy, Energy Information
Administration show refiners making about 2.5-2.7 million barrels per day of
ULSD, which represents about two-thirds of total diesel production. About
200,000 barrels per day of ULSD was imported in April 2007, and greater
than 80% percent of on-road diesel production is now reported to be ULSD.
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ULSD - Cost of Compliance

U.S. refiners spent $8 to $9 billion to comply with
ULSD rule per NPRA/API

10
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What did ULSD cost the industry? According to the latest surveys by refiner
associations — American Petroleum Institute and National Petroleum
Refiners Association — the oil industry spent 8-9 billion dollars to comply with
the ULSD rule.

U.S. refinery capacity does not meet current demand for finished fuels.
According to the EIA, ~10% of gasoline and ~6% of diesel fuel demand is
satisfied by imports. This scenario has kept U.S. refining margins high
alleviating concerns about returns on investment for clean fuel programs.

10
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ULSD - Cost at the Rack

At some U.S. racks, ULSD prices were
flat to 2 cents higher than LSD prices

Spot market prices were flat to 6 cents
higher than LSD

"
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As for cost at the rack and in spot markets, at some U.S. racks, ULSD prices
were flat to 2 cents higher than LSD prices.

In the cash spot markets, ULSD prices were flat to 6 cents higher than LSD
prices.

11
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ULSD - Compliance

EPA requires sulfur content labeling

on fuel dispensers for ULTRA-LOW-SULFUR
SR HIGHWAY DIESEL FUEL
_ Kol o (15 PPM SULFUR MAXIMUM)
Pump Labeling — the biggest * Required for use in all
compliance problem model year 2007 and
later highway diesel
vehicles and engines.
*Recommended for use
in all diesel vehicles
and engines.

12
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On the compliance front, EPA requires that all diesel pumps bear labels
indicating sulfur levels of fuel dispensed. The rule applies to on-road and
off-road diesel and kerosene. California is an exception where all diesel sold
is less than 15 ppm.

The biggest compliance problem since ULSD debuted is failure by some
retailers to label their pumps. EPA in December 2006 and January 2007
sent warning letters to 150 retailers. In a handful of cases, pumps that held
ULSD bore LSD labels in violation of labeling laws. Cases are under
investigation.

12
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ULSD - Impacts on Fuel Properties

Different for each refinery:
Lubricity

Cold Flow

Conductivity

Cetane Number

Water Shedding

13
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As was widely predicted in the months leading to ULSD, desulfurization did
impact some critical fuel properties. The operational impact of the change to
ultra low sulfur diesel has been different for each refinery or terminal, with a
number of factors all having an effect.
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ULSD - Lubricity
Vast majority of U.S. terminals using lubricity
improvers to meet the 520 micron HFRR spec
in ASTM D975

No widespread field issues to date

Current limit may not protect new light duty
diesel vehicles
— CRC to study

630 micron average wear scar

14
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Along with the sulfur, desulfurization took with it some fuel constituents that
provided natural lubricity. Winter blending with kerosene also reduces
lubricity. With the challenge of installing injection facilities largely behind
them, the vast majority of U.S. diesel fuel terminals are using lubricity
improvers to meet the 520 maximum HFRR spec in ASTM D975.

Diesel fuels with good lubricity are essential to minimize wear in fuel injection
equipment.

There have been no widespread field lubricity issues since the
implementation of the lubricity specification in the U.S., although some
sporadic issues have occurred.

However, the Coordinating Research Council is planning to study whether
the current HFRR minimum is adequate for the growing light duty diesel
population in North America.

14
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ULSD - Lubricity

1996-2002 Untreated Low Sulfur Diesel Fuels
vs.
2004-2006 Untreated Ultra Low Sulfur Fuels™
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*Source: Infineurn Winter Diesel Fuel Surveys
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15

Here is a snapshot of HFRR levels in untreated 1996-2002 low sulfur diesel
vs. 2004-2006 ULSD samples obtained by Infineum. Clearly there was a
significant shift in the number of fuels above a 520 micron wear scar in the

shift to ULSD.

This was quite evident in the market also where terminals had to significantly
increase lubricity improver dosages to meet spec in these more severe fuels,

some by as much as 100%.

Changes in dosage were dependent on both the fuel source and the lubricity

additive chemistry employed.

15
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ULSD - Lubricity

23 Same Source U.S. Retail Diesel Fuel Samples
Average ASTM DE079 HFRR

B2007 ULSD
W 2006 LsD

2006 U.S. Retail 5-500 Diesel Fuel Samples
23 Same Source Locations
ASTM DOT5 Max. = 520 pm HFRR

2007 U.8. Retail 3-15 Diesel Fuel Samples
23 Same Source Locations
ASTM D875 Max. = 520 ym HFRR

[ iariat verage: |
330um |-_ :l sum |

i

Source: Infineum Winter Diesel Fuel Surveys —2008, 2007 16
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The good news is, despite the increased severity of ULSD fuels, an Infineum
mini-survey of 23 winter fuels obtained at the pump in January/February
2007 shows most are well below the 520 micron minimum HFRR spec in line
with samples taken at the same locations during the same period in 2006.
This indicates that ULSD fuels are being treated adequately for lubricity.
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ULSD - Cold Flow

Infineum'’s data indicates ULSD cold flow
properties and additive response generally
similar to LSD fuels

Housekeeping and robust operability specs
appear to have become even more essential
to guard against operability issues in the field

ULSD fuels show same fuel-to-fuel variability
as low sulfur fuels

7
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Based on Infineum’s experience with the first winter of ULSD, cold flow

properties and additive response On average did not change much from
LSD. The Cold Filter Plugging Point, or CFPP, of untreated ULSD is
typically in the +10 to +18 Fahrenheit range in the U.S. fuels, making it a
necessity to protect against fuel gelling in temperatures which in some areas
can get well below 0 degrees Fahrenheit.

Although average performance did not appear to change, individual fuels did
change depending on new refinery processing and blending techniques.
Some required increased cold flow additive treat rates, while others saw
reductions. However, in Infineum’s experience, the amount of fuel-to-fuel
variability appears to be no different than ULSD.

17
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ULSD - Low Temperature Operability

= Kerosene historically blended with Number 2
diesel to meet operability targets in cold areas

= 3000 ppm sulfur specification makes kerosene
inappropriate for ULSD treatment

= The availability of ultra low sulfur kerosene for
winter blending remains untested due to a
relatively mild 2006/2007 winter

= Cold flow additives continue to represent an
effective and economical alternative to
kerosene blending and can help improve
refinery economics significantly

= Operability additives successfully deployed at
terminals in winter of 2006/2007

18
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A common winter practice at terminals is to blend kerosene, or number 1
diesel, with number 2 diesel to meet operability targets in cold areas. In this
ULSD era, the kerosene must also contain less than 15 ppm sulfur.

Since very few refiners planned to desulfurize their kerosene, there was
widespread concern regarding the availability of ultra low sulfur kerosene for
winter blending going into the first winter of ULSD. However, the
comparatively mild winter in most of the country did not challenge the ULSK
supply. It remains to be seen whether supplies will be sufficient in a more
typical winter.

Cold flow improvers continue to be an effective and economical alternative to
kerosene dilution. In the fungible U.S. pipeline system, CFPP and/or LTFT
additives, both allowable alternatives for operability in ASTM D975, would
generally be added at fuel terminals to meet local low temperature
operability requirements.

During the winter 2006/07 season, price differentials between #1 and #2
diesel and/or concerns re availability of ULS #1, drove some fuel marketers
and end-users to successfully use operability additives for the first time.
This was also reflected in the results of Infineum’s 2007 winter diesel fuel
survey.

18
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ULSD - Low Temperature Operability

Data indicate increased use of cold flow additives in some locations in 2006/2007 winter

23 Same Source U.S. Retail Collection
Winter Quality Diesel Fuel Samples
Cloud Point — CFPP Differential
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VAV A WA\ VA
£ 6 - i 2007 ULSD
e 8 ' V V | —e—2006 LSD
% 10 |
8 12 |

14

Source: Infineum Winter Diesel Fuel Surveys — 2006, 2007
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Based on Infineum’s experience in the field, the differential between cloud
point and cold flow filter plugging point (CFPP) is an indication of vehicle
operability below the cloud point. In our survey of 2007 winter ULSD fuels
vs. 2006 winter LSD fuels, there are some specific locations which showed
significant differences in cloud point/CFPP differential between 2006 and
2007. This may mean that due to shortages of ultra-low sulfur kerosene,
typically used to depress cloud point, more cold flow additives were used at
these locations. Alternatively, these data may indicate fuel blenders targeted
more robust levels of operability performance as a precaution in this first
winter of ULSD.

19
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ULSD - Winter Handling Precautions

Widespread diesel operability problems
reported during the sudden and prolonged
cold snap in late January/February 2007

Symptomatic of:
— Poor housekeeping/tank maintenance
— excessive water and sediment
— Wax settling during extended storage
below the cloud point
— Improper additive injection
— Insufficient operability targets
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The early part of the 2006/2007 winter was unusually mild. As referenced in
the popular press and in Infineum’s February 2007 letter to Hart's Diesel
Fuel News, we are aware of several apparent instances of diesel vehicle
operability problems brought on by the sudden and unusually prolonged cold
snap in much of the U.S. in late January and throughout February.

The problems have been attributed by some to fuel gelling and subsequent
filter plugging in the new ultra low sulfur diesel fuels, but actually problems of
this nature are not new to winter diesel. While desulfurization has impacted
some fuel properties, there are many factors which can contribute to cold
weather operability problems. Among these are excessive water and
sediment in storage tanks, wax settling in tanks during extended storage
below the cloud point as is often the case with school buses which sit over
the weekend, and improper mixing of cold flow additives

Good housekeeping in fuel storage facilities and targeting robust operability
performance throughout the season to allow for sudden weather changes
are essential to avoid such field issues.

20
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ULSD - Conductivity

ULSD has low conductivity

Static dissipater additives widely used
at terminals

Due to tankage limitations, some terminals
used combination lubricity/anti-static additives

Ballots proposed to add conductivity
spec to ASTM D975
— Current proposal: 25 ps/m at point of
highest velocity of fuel transferred
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ULSD'’s naturally low conductivity creates the possibility of a static charge
build-up when diesel is pumped at fast flow rates into tanks. This is a
particular concern at terminals that switchload tankers of gasoline and
diesel, where enough of a static charge could cause residual fuel vapors in a
tank or a truck to ignite. With the introduction of ULSD, many terminals are
now using conductivity improvers as an additional safety precaution.

Due to tankage limitations, some terminals used combination lubricity/anti-
stat additives. Longer term, some of these terminals may add separate
tankage to optimize the lubricity and anti-stat balance.

Ballots have been proposed to add conductivity as a specification to ASTM
D975. The current proposal would set the minimum at 25 pico siemens per
meter at the point of highest velocity of fuel transferred.

21
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ULSD - Cetane Number

» Europe saw average 1-2 number increase with desulfurization

+ Infineum 2007 U.S. winter diesel fuel survey indicates no
change in cetane number or cetane index vs. 2006 samples

23 Same Source U.S. Retail Collection 23 Same Source U.S. Retail Collection
Winter Quality Diesel Fuel Samples Winter Quality Diesel Fuel Samples

ASTM D613 Cetane Number ASTM D4737 (4 Variable Equation)
Cetane Index

O 2007 uLsD
H 2008 8D

i @ 2007 ULSD
W 2006 LSD

Cetans Numbar

Source: Infineun Winter Diesel Fuel Surveys — 2008, 2007
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Based on Infineum’s experience with the introduction of ULSD in other
regions, average cetane value increases of 1 to 2 numbers were anticipated
in the U.S. However, ASTM D613 data on our survey set of 23 retail
samples illustrate that at the pump there has been no change in cetane
number for 2007 ULSD samples versus their 2006 same source
counterparts, averaging at approximately 48.

Furthermore, the ASTM D4737 cetane index calculation on the same retail
samples indicates that base fuel cetane levels remained similar at a cetane
index of 44.

The combination of these two sets of data also illustrates that similar levels
of cetane improver are being used in ULSD as were used for LSD.

We do note, however, that based on 41 samples taken at the same retail
sites in 2006 vs. 2004, there was an average 1-point increase in the cetane
index and an average 2.4 number increase in the cetane number, indicating
an upward shift in both parameters.

22
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ULSD - Water Shedding

= ULSD's tend to shed water more readily
as fuel temperature drops

— Can create icing in winter
— May block filters and lines

= Good housekeeping is even more critical
to prevent field failures

© Copynight INFINEUM INTERNATIONAL LIMITED 2007

The lower polarity of ULSD results in lower water solubility in the finished
fuel. Once separated from the fuel, this water will freeze at low temperatures
and can block fuel filters/fuel lines and exhibit similar symptoms to those that
can be caused by wax. Good housekeeping and regular tank maintenance
are essential to prevent field failures.

23
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Diesel Demand

Diesel demand currently growing about
2.5x rate of gasoline

Reported refinery expansion trend
toward more even split between diesel
and gasoline production

F
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While gasoline demand in the U.S. is more than twice that of diesel, diesel
demand is growing at about 2-1/2 times the rate of gasoline reflecting robust
economic growth.

The ratio of gasoline to diesel output is also reportedly trending towards a
more even split in planned refinery expansions.

24
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While the emergence of ULSD was more than enough to keep us all busy in
the last 24 months, the growth of biofuels was also a hot topic.
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Biodiesel - Introduction

Global increase in alternative fuels to:
— Cut petroleum use and greenhouse gases
— Reduce dependence on foreign oil
— Increase supply security

Variety of sources adds complexity

Most common source of biodiesel is FAME
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In an effort to cut petroleum use and greenhouse gases, reduce dependence
on foreign oil and increase supply security, countries around the world are
encouraging the use of alternative fuels.

These fuels come from a variety of sources including agricultural oils,
biomass, ethanol, gas and coal, and they bring added complexity to the fuels
market.

Biodiesel can be made from an array of animal and vegetable oils. The most
common variety is fatty acid methyl ester or FAME.

26
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Renewable Fuels Standard

= 4.5 billion gallons of renewable fuel
consumed in U.S. motor vehicles in 2006

= 2005 EPACT Renewable Fuels Standard
calls for 7.5 billion gallons biofuels by 2012

— Ethanol
— Biodiesel

= Bush's January 2007 State-of-the-Union
— 10% reduction in gasoline usage by 2017 ] Vs "31:_‘;;,:,:‘["'

— Scope of RFS expanded to Alternative
Fuels Standard (AFS) to include:

» Methanol

Wi HICLE

- Butanol

= Hydrogen
« Other alternative fuels

= 15% of Bush’s 2017 gasoline reduction
target will be met by AFS
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The Energy Policy Act of 2005 included a Renewable Fuels Standard, or
RFS, which set minimum use requirements for renewable fuels such as
ethanol and biodiesel with a requirement of at least 7.5 billion gallons by
2012. Ethanol will account for the lion’s share of the RFS; the rest will be
from biodiesel.

President Bush, in his January 2007 State of the Union Address, called for
expanding the scope of the RFS to an Alternative Fuels Standard to include
not only corn-based and cellulosic-based ethanol and biodiesel, but also
methanol, butanol, hydrogen and other alternative fuels.

Bush set a goal of reducing U.S. gasoline usage 10% by 2017. At least 15%
of the reduction will be met by the AFS. The most likely technology to fulfill
this requirement will be biofuels.

The AFS would contain multiple “safety valves” to protect against unforeseen
increases in the prices of alternative fuels or their feedstocks.

27
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Ethanol

U.S. production reached 5 billion gallons in 2006
— ~3.5% of the 150 billion gallon gasoline pool

Capacity nearing 12 billion gallons

Food vs. fuel debate intensifies
— Green groups and ranchers oppose
new subsidies
— Corn growers and ethanol producers
see ample corn for food and fuel

ASTM D4806 for denatured ethanol has a 4 ppm
maximum limit for sulfate
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By late 2006, U.S. ethanol production soared to 5 billion gallons, a 1 billion
gallon increase since the beginning of the year. This represents about 3.5%
of the total 150 billion gallon gasoline pool. Ethanol capacity is near 12
billion gallons.

With all this talk of biofuels, the food-for-fuel debate has intensified. How
much is corn for ethanol driving up food prices?

There are two school of thought:

Green groups and ranchers oppose new ethanol subsidies, mandates and
plants, saying that they place upward pressure not only on corn but on
feeder cattle prices. Both groups support a moratorium on licensing of new
plants until the price impact on food is studied further.

Corn growers and ethanol producers maintain there is more than enough
corn to feed the nation AND supply ethanol plants. Different types of corn
are used for fuel and feed, sweet and field.

There is little in the way of new additives to compensate for the use of
ethanol in gasoline, but a new ASTM spec for sulfates in ethanol was
implemented because sulfates have been found to be precursors to fuel
system deposits.

28
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Ethanol

~6 million E85-capable vehicles today;
50% of new automobiles by end of 2012

— Corrosion-resistant fuel systems

Ethanol industry would like to see 10% limit
in gasoline (for non-E85 vehicles) increased to
20% for all cars and trucks
— Minnesota requires E20 as standard by
2013 if certain conditions met
— OEM's opposed because current equipment
will not tolerate it
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There are currently about 5 million E85-capable vehicles in the U.S. Ford,
GM and Daimler Chrysler announced in late March that 50% of new U.S.
automobiles will be flex-fuel or E85-capable by the end of 2012.

To bring production more in line with capacity and biofuels targets, the
ethanol industry would like to see the current 10% limit in gasoline doubled
to 20% for all cars and trucks.

U.S. OEM’s are opposed to this because, in the words of G.M. Vice
Chairman Bob Lutz, “to put E20 in the fleet that’s out there is going to
corrode every non-ethanol fueling system. We absolutely guarantee the
destruction of the engine and the fuel injection system if we go the E20
route.”

Many doubt that ethanol will ever take hold in a big way since it costs the
same as gasoline but delivers only two-thirds the energy of a gallon of
gasoline.

29
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U.S. Biodiesel Production

2006 U.S. biodiesel production estimated to
be 250 million gallons

NBB production target: five billion gallons of
biodiesel by 2015, “5 in 15”
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On the diesel front, the National Biodiesel Board estimates the U.S.
production of biodiesel at about 250 million gallons in 2006, triple the amount
produced in 2005. In order to satisfy 1% of current U.S. diesel demand, both
on-and-off road, production would have to approach 600 million gallons.

The NBB has set a production target of five billion gallons of biodiesel by
2015, affectionately known as “5 in 157, although NBB admits to raw material
limits at those levels.

30
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Biodiesel — Sources

= Vegetable Qil
— Soy - predominant in U.S.
— Rapeseed/canola
— Palm
— Jatropha
— Karanje
— Honge

- Animal Fat
— Used kitchen ail
— Offal

31
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Biodiesel is produced from a variety of sources, both vegetable oil and
animal fats. Soy is the predominant source of biodiesel in the US, but as
demand increases it is likely that a variety of other sources will be used.
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And just when you thought you’d seen it all...
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Liposuction leftovers as biodiesel
— Miami entrepreneur capitalizes on
cosmetic surgery craze in U.S.

“Have your cake and burn it, tool”
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And just when you thought you'd seen it all...

It seems we can all do our part for the growth of biodiesel. Got a few extra
pounds to burn??? How about in your diesel car or truck? Capitalizing on

the cosmetic surgery craze in the U.S., an entrepreneur in Miami has found
a new source of biodiesel. Liposuction leftovers. Perhaps you can indeed
have your cake and eat it, too — or should we say, “burn it” too.
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Biodiesel — Quality

Complexity driven by wide variety of
sources and properties

Quality Issues
— Oxidative stability
— Low temperature handling and operability
— Batch-to-batch variability
— Miscibility and resistance to phase separation
— Hygroscopic nature of biodiesel
— Propensity for biological growth
— Variable additive response
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This melange of sources for biodiesel exacerbates the quality issues
commonly associated with biodiesel, driving complexity. Among the
concerns are:

+ Oxidative stability. JAMA says U.S. and European tests are not sufficient.

* Low temperature handling and operability

+ Batch-to-batch variability — continuous blending vs. small or garage
blenders

» Miscibility and resistance to phase separation
» Hygroscopic nature of biodiesel
* Propensity for biological growth

+ Also, additive response varies with the source as we’ll show you in a
minute.
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Biodiesel — Quality

FAME's contain high levels of non-paraffinic wax

— Winter operability concerns due to Bx
precipitation above the cloud point

Biodiesel has different characteristics than
conventional diesel
— ASTM Operability Task Force evaluating
tests to predict operability of Bx blends
— Ballot to include 5% biodiesel in ASTM
D975 diesel fuel spec on hold pending
results of the study
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The introduction of highly saturated fatty acid methyl esters to diesel fuel will

bring additional challenges to fuel producers since they contain high levels of
non-paraffinic wax, raising winter operability concerns. BX blends even with

very low percentages of biodiesel show some operability problems including

wax precipitation in storage at temperatures above the cloud point which can
lead to filter plugging.

Existing operability tests were designed for conventional diesel. Biodiesel
has different characteristics to conventional diesel, and appropriate
operability testing needs to be developed. In Minnesota for example,
biodiesel was introduced with no prior field testing which resulted in vehicle
failures during winter operation.

An ASTM operability task force was developed to evaluate tests to predict
operability of Bx blends in the field. A ballot to include up to 5% biodiesel in
the ASTM D975 spec for conventional diesel fuel has been passed but put
on hold pending the outcome of the study.
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Biodiesel — Comparison of Properties by Source
i Rape seed | Sunflower D Used y
Fatty Acid il oil SOybean oil Kitl::he_n oil Palm oil Tallow
c12:0 03 02
c14:0 02 0.6 04 37
c16:0 6.0 59 11.0 19.0 35 1 24 9
cie:1 04 0.6 42
c18:0 19 45 40 53 B2 18.9
c18:1 62 1 195 240 52 6 477 36.0
c18:2 202 657 54.0 159 77 31
c18:3 85 05 7.0 18 02 06
€20:0 038 03 06 02
c20:1 09 02 03
c22:0 038 04
c22:1 02
Saturates 91 107 153 26 2 444 477
e 0.10 0.13 0.18 0.36 0.79 1.08
Unsaturates
lodine s 111 131 133 79 55 12
[calculated)
High lodine number for Soy and Sunflower: EN14214 max specification = 120
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Adding to the complexity of winter operability of BX fuels are the differences in
treatability among biodiesel sources. Saturates levels have the most profound
impact on cold flow behavior, with tallow and palm being the most severe.
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Biodiesel — Benefits

Renewable

Essentially zero sulfur
Provides lubricity
Increased cetane number

Improved HC, CO and PM emissions
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Complexity aside, biodiesel does have many beneficial properties. Biodiesel
is, of course, renewable, essentially zero sulfur, provides lubricity and
generally increases cetane number. Biodiesel also offers improvements in
hydrocarbon, CO and PM emissions.

Although biodiesel adds lubricity, it takes at least 0.5% in the blend to give
the same HFRR results as a lubricity improver at its typical treat rate. The
cost of lubricity treatment is typically significantly lower than the cost of 0.5%
biodiesel.
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Biodiesel — The NOx Debate

= Biodiesel blends reduce emissions of regulated pollutants,
but impacts on NOx still in debate

— EPA continues to question impacts on NOx

— NREL has re-analyzed the data; when normalized, data show
little-to-no NOx debit

— Texas Commission on Environmental Quality (TCEQ) believes
some biodiesel blends will not meet the 5.8% NOx reduction
requirement for Texas Low Emissions Diesel (TXLED)

= TxLED NOx exemption expired December 31, 2006
= Executive Director expecting additive solution

= Supports an engine certification test to qualify Bx blends
for Texas LED
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Biodiesel blends reduce emissions levels of regulated pollutants in general,
but EPA continues to question whether the blends might actually increase
nitrogen oxide emissions.

In Texas, the Texas Commission on Environmental Quality believes some
biodiesel blends won’'t meet a 5.8% NOXx reduction required for the Texas
Low Emission diesel fuel sold in 100 Eastern Texas counties. TCEQ gave
Texas refiners until Dec. 2006 to qualify blends for use in TXLED. The
Executive Director expects an additive solution.

TCEQ also raises questions about test protocol with a variety of tests done
with varying results for NOx emissions. TCEQ supports an engine
certification test.
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Biodiesel Standards

All European biodiesel conforms to EN14214
and final fuel to EN590

U.S. EMA specification: B100 must meet
ASTM D6751 or European EN14214 prior to
blending

CAN/CGSB-3.520 requires B1 fo B5 blends
comply with D6751 or EN 14214

New ASTM standard D6751- O6a for
biodiesel blends adds limits on sodium,
calcium and magnesium

BQ-9000
National Biodiesel Accreditation Program

Voluntary for producers and marketers of
biodiesel to ensure biodiesel quality

Combines ASTM D6751 with quality
management program
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The move to increase the use of biodiesel is a natural outcome of concerns over security and
sustainability of fuel supply. But, what is of prime importance to vehicle OEMs and consumers is that
biodiesel does not damage their hardware or compromise performance. In an effort to meet these
requirements, various standards have been introduced in Europe and the US. In Europe, all biodiesel
must conform to the EN14214 spec with final fuel meeting EN 590. In the U.S., B100 must meet ASTM
D6751 or EN 14214.

In Canada, the CGSB has established a specification for B1 to B5 blends, requiring that the biodiesel
component meets either ASTM D6751 or EN 14214. A specification for B6 to B20 blends is being
developed.

A new ASTM standard D6751-06a adds limits on sodium, calcium, and magnesium for biodiesel
blends.

The National Biodiesel Accreditation Program, coordinated by the NBB, is a voluntary program for the
accreditation of producers and marketers of biodiesel fuel called BQ-9000. The objective of the
program is to help ensure that biodiesel fuel is produced to and maintained at the biodiesel industry
standard, ASTM D 6751. The program combines the ASTM D6751 standard with a quality
management program that monitors storage, sampling, testing, blending, shipping, and distribution.

One suggestion to rein in biodiesel quality is to have separate specs for the various seed sources to
remove one source of variability. However, this would lead to a multitude of specs for the same fuel so
not likely feasible.
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Biodiesel - OEM Warranties

HD OEM Percent Biodiesel Allowed Comments

Cummins, Inc. Up to 20% 2002 and later emissions-
compliant ISX, ISM, ISL, ISC,
and ISB engines and 2007
engines

Caterpillar Up to 30% Pre-2007 engines; guidance
on 2007 engines pending

Volvo North America Up to 5% Volvo 2007 D11, D13 and D16
and pre-2007 Volvo D12

Mack Trucks Up to 5% Pre-2007 and MP7 and MP8
engines

Detroit Diesel Up to 20% allowed, but do not
recommend above 5%

Source: Transport Topics — April 23, 2007
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Most heavy duty engine manufacturers now acknowledge the use of
biodiesel blends up to 5% in their engines without voiding warranties. The
biodiesel must meet the ASTM biodiesel specification, D6751, and the
finished fuel must meet D975.

On March 21, Cummins announced it would raise the approved biodiesel
percentage to 20% in its 2002 and later emissions-compliant ISX, ISM, ISL,
ISC, and ISB engines and its 2007 models as well as several off-highway
and marine engines.

Caterpillar announced on April 16 that it would permit blends of up to 30%
biodiesel in it's pre-2007 engines. They expect to issue guidelines later this
year for their 2007 engines. Other OEM recommendations are shown in the
table on this slide.

Please note that the table on this slide is representative, not inclusive of all
OEM'’s.
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Biodiesel — Joint DFIE Position

Current European and U.S. biodiesel
specifications do not provide sufficient protection

Diesel Fuel Injection Equipment Manufacturers
issued joint statement regarding biodiesel

— Bosch

— Delphi

— Denso

— Siemens VDO
— Stanadyne

Fully support the development of alternative fuel sources
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Note that vehicle OEM’s may have a different view than diesel fuel injection
equipment manufacturers. Preliminary findings suggest that current
European and U.S. biodiesel specifications do not provide sufficient
protection to advanced hardware, particularly common rail systems.

In a joint statement, the major DFIE’s said that they fully support the

development of alternative sources of fuel for compression ignition engines.
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Biodiesel — Joint DFIE Position

Concerns about wide range of finished fuel
characteristics given wide variety of biodiesel sources

— Oxidative stability is biggest concern
B5 allowed provided

— Biodiesel meets EN14214 and mineral portion
meets EN590

— Finished fuel conforms to EN590 at the retail
location

New blends must be standardized before release

41

© Copyright INFINEUM INTERNATIONAL LIMITED 2007

However, they are concerned about the impact of the wide range of FAME
sources on finished fuel characteristics, most notably oxidation stability and
particularly in ULSD blends. Aged or poor quality FAME contains organic
acids as well as polymerization products which may attack fuel injection
system components or act as precursors to deposits.

Their currently agreed position limits release of injection equipment for
mixtures up to a maximum of 5% FAME meeting the EN 14214 standard
with unadulterated diesel fuel meeting the EN 590 standard. The final BS
product must also comply with EN590 at the filling station to remove risks
in the distribution system. Any new biodiesel blend has to be standardized
with special emphasis on oxidation stability and validated carefully before
release.

To date, although a proposal is pending, ASTM D6751 does not contain a
requirement for oxidation stability
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Volvo’s View on Biodiesel

Greg Shank Video clip can be accessed by

Manager, Engine Product Development Opcnmg Windows EXP]OI‘CI and
Fluids Group Volvo Powertrain locating the video file on this
disc.
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Greg Shank shares Volvo's views on biodiesel.
Video Clip

Greg Shank:

“The amount of biodiesel available isn't going to be large, but it's an issue
that we need to deal with. It's not going away, and we need to work and
understand oil effects of bio-diesel. Volvo Powertrain is doing a lot of work
with bio-diesel and we will do a lot of work in the next 18 months to
understand the effects of bio-diesel on the engine. Concern for bio-diesel on
engine hardware is aimed at the fuel injection system. | mean, we're worried
about corrosion of the system. That's what part of our testing will look at.”
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One alternative method that has been proposed for the production of fuels
from seed oils is the addition of the oils directly into the refinery process.
However, one of the drawbacks is that these molecules typically increase
cloud point, making cold flow performance more of an issue. Neste Oil has
devised a process for the conversion of seed oils to diesel blend stock that
does away with this problem. The resultant product is high in cetane with
cold flow properties similar to diesel and increased saturation leading to
improved stability. And, unlike FAME, it is completely miscible with
conventional diesel.

Some refiners add vegetable and/or animal fats directly to the hydrotreater
or crude unit rather than in a separate unit as shown on this slide.

Petrobras H-Bio, UOP Green Diesel and Conoco-Phillips TDP are also 2™
generation biodiesel manufacturing methods.
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Biodiesel — Subsidies

$1.00/gal. federal tax credit on ag-based biodiesel
($.50/gal. on non ag-based) set to expire December 31, 2008
— Proposed legislation included in the 2007 Farm Bill (HR 196)
would extend thru 2017

Internal Revenue Service recently qualified Thermally De-polymerized
(TDP) animal and vegetable triglycerides for the subsidy
— National Biodiesel Board (NBB) strongly opposed to any subsidy
for non-FAME

Anecdotal evidence of foreign biodiesel blenders allegedly abusing the
biodiesel tax credit by exporting biodiesel to the U.S., blending in 1%
conventional diesel, and trans-shipping to other markets.
— NBB is lobbying for clarification of the rule so that this practice
would not be allowed
— Congress is reportedly looking into the issue
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The current $1.00/gal. federal tax credit on ag-based biodiesel is set to
expire on December 31, 2008. Proposed Congressional legislation in HR
196, the 2007 Farm Bill, would extend the subsidies through 2017.

The U.S. Internal Revenue Service recently expanded the $1.00/gallon tax
credit, currently available to biodiesel produced via transesterification of
vegetable oils, to Thermally De-polymerized (TDP) animal and vegetable
oils, i.e. refinery processing of seed oils.

The NBB strongly opposes the ruling on the basis that fuel produced by this
process contains no oxygen and doesn’t offer the same benefits of biodiesel
such as reduced particulate matter emissions and being biodegradable.

There is anecdotal evidence that foreign biodiesel blenders are abusing the
biodiesel tax credit by exporting biodiesel to the U.S., blending in 1%
conventional diesel, and trans-shipping to other markets.

The NBB is lobbying for clarification of the rule to stop this practice, and we
understand Congress is looking into it.
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Biodiesel — European Approach

European Commission directive aims to increase
use of renewable fuels in transport from 2% in
2005 increasing to 5.75% by the end of 2010

Current incentives insufficient and mandates
may follow

Majority of European biodiesel is from rape-seed
methyl ester but alternate sources are being
considered as demand grows
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In Europe the use of biodiesel is being driven by the European Commission
which introduced a directive to increase the percentage of renewable fuels
for transport from a minimum of 2% in 2005 to 5.75% by the end of 2010.
Several countries have implemented tax incentives in an attempt to increase
biodiesel use.

But, in many cases this has not been enticing enough and mandates could
follow.

The majority of biodiesel in Europe comes from rape-seed methyl ester but
as demand grows, alternate sources are being considered.

We are already seeing this happen as FAME's produced from soy and palm
make their way to Europe from other parts of the world complicating issues
associated with overall fuel quality.
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Biodiesel — U.S. Approach

Individual U.S. states adopt their
own policies

Minnesota has mandated
2% biodiesel

Washington State will require
2% biodiesel by November 30, 2008

Other states have introduced incentives
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Unlike the consolidated European approach to biofuels, individual states in
the U.S. can adopt their own policies.

Minnesota is the only state to have already implemented a biodiesel
mandate with a ruling that 2% should be blended with conventional diesel.

Washington State has also passed a 2% law effective November 30, 2008,
or when feedstock grown in the state can satisfy the requirement —
whichever comes first. Many states have a similar trigger for proposed
biodiesel mandates.
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Current State User Incentives
for Biodiesel

Current State Producer Incentives
for Biodiesel

Courtesy of Hart's IFQC Global Biofuels Center
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As shown in this slide, courtesy of the Hart's IFQC Global Biofuels Center,

many other states have introduced tax incentives, state fleet use
requirements, and other initiatives to boost renewable fuels uptake.
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Alternative Fuels
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Yet another route to alternative fuels is the reduced carbon forms to liquids
concept, which takes natural gas, coal, bitumen, biomass or petroleum
residues and converts them via various processes into more usable, higher
value liquid fuels. Currently there is significant activity in all of these areas,
and it is likely that the high price of crude oil combined with technology
advances in this area, will mean that fuels from these sources may become
increasingly important in the next few years.
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Emissions/Regulatory Arena
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Any discussion of diesel fuel needs to include commentary on emissions and

regulations that drive us toward “cleaner” fuels.
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Emissions/Regulatory - Sulfur

Locomotive, marine and non-road diesel fuel standards
begin at later dates {(except in California).

EP& fuel standards for locomotive, marine and non-road diessl fusl engines and squipment,
=UCh &3 TANM of CONStructon equipment, will become ffective St dates later than those Tor
highrevay vehicles:

& Diesel fuel INtended Tor Iocomaotive, marine and Non-road engines and equUIpMEent Must mest the Low Sulfur Dlessl
fuel mactimum specification of S00 ppm sulfur in 2007

= By .June 2000, the LILSD fusl standsrd of 15 ppm sulfue il apply to non-rosd diese) fuel procucton.

& HBeginning in 2012, locomaotive and marine diezsl fusl must mest the ULSD fusl standard of 15 pom sulfur.

Nonroad Diesel Fuel Standards

Who Cowvered Fuel 2006 2007 | 2008 2000 2010 | 2011 2012 2013 | 2014
Large Refiners & 500+ 500 S00 500 15 15 15 15 15
Importers LIObLROAD ‘ ppm ‘ ppm ppm ppm ppm ppm ‘ ppm [ Ppm ppm
Large Refiners & LOCOMOTIVE 2 SO0+ S00 =00 S00 S00 =00 15 15 15
Importers MARIMNE pRpm PP [0 pRm PP Ppm ppm Ppm Ppm
NON-ROAD,
g{;: :5:;;:;_?;“ LOCOMOTIVE apD SO0+ SO0+ ﬂl::— SO0+ Sﬁ SD: so0 Sﬁ 1 rSn
MARINE PPm L PP PPm PP PP PPm PP PP
Except in California, complsnce dates 1or Non-Road, Locomotive and barine Tuels are’ June 1 Tor refiners and
importers, August 1 downstream from refineries through fuel terminals, October 1 for retsil outlets | snd December 1

for in-use

i, &l diesel Tuel will transition in 2006 Compliance detes Tor Mon-Road fuels are. June 1 Tor refiners and
July 15 dowwnztresm from refineries through fuesl terminals, and September 1 for retsil outlets . Locomotive
and Marine diesel fuels must transition to 15 ppm ULSD by January 1, 2007
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This chart shows non-road, locomotive, and marine diesel fuel sulfur
standards, where they are and where they're headed. This should be old
news to most of us.
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Heavy Duty targets
— 0.01 gram particulate (2007)
— 1.25 gram HC + NOx /bhp-hr (2007)
— 0.20 gram NOx /bhp-hr (2010)

“It takes about 60 trucks with 2007

emissions-compliant engines to equal the
particulate emissions of just one truck sold
in 1988.” Source: Construction Equipment

Impact by 2030:
— NOx reduced by 4 million tons/yr
— PM by 250,000 tons/yr

51
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Here are the heavy duty emissions targets for 2007 and beyond. In 2007,
particulates must not exceed 0.01 grams, and HC plus NOx must be below
1.25 grams/brake horsepower hour.

According to Construction Equipment magazine, “it takes about 60 trucks
with 2007 emissions-compliant engines to equal the particulate emissions of
just one truck sold in 1988”.

The EPA is claiming that by 2030, these regulations will reduce NOx
emissions by 4 million tons per year and PM by a quarter of a million tons
per year. The reason it will take so long is that due to the inherent durability
of diesel engines, diesel fleet turnover is that slow.
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Emissions/Regulatory — Heavy Duty Diesel

= Heavy duty 2010 Clean Diesel
requirements are NOx limited.

«  Cummins will meet in 2007 in select
vehicles

— 6.7 Turbo Diesel, exclusive in
Dodge Ram 2500 and 3500 HD
pick-up trucks

— 1800-bar High Pressure Common Rail
— Exhaust Gas Recirculation (EGR)
— Exhaust aftertreatment:

= Oxidation catalyst

= Lean NOXx trap

= Combined diesel
oxidation/particulate filter
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The heavy duty 2010 Clean Diesel requirements are NOx limited.

Cummins will meet the 2010 requirements in 2007 in their 6.7 liter Turbo
Diesel which combines high pressure common rail, exhaust gas recirculation
and aftertreatment which employs a lean NOx trap rather than SCR.
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Emissions/Regulatory — Control Strategies

SCR (Selective Catalytic Reduction) Debate
— OEMs concerned about system durability
— EPA concerned about system requiring | Aftertreatment Synergy = Performance |

user intervention. Has issued Urea SCR
guidelines

Eaton has developed an aftertreatment system
that does not require separate reductant
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Diesel OEMs have had lingering concerns about the durability of lean NOx
traps so they focused on urea SCR as their preferred control strategy. The
US EPA has always had concerns where user intervention is a component of
the emissions control system.

When confronted by major OEMs with urea as the only viable option, the
EPA finally relented...sort of. While accepting urea SCR as a potential
control system, they released “SCR guidance” late last year. The guidance
document runs 10 pages.

But there is a fly in this ointment. Early this year, Eaton unveiled an HD
emissions control system shown here that meets 2010 targets without the
use of external reductant. It will be interesting to see EPA’s reaction to this
development.
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Emissions/Regulatory — Light Duty Diesel

Tier 2, Bin 5 Emissions
— 0.07 gm/mile NOx limit

866 non-diesel 2007 models on the market
— First 2007 diesel model, Mercedes E320
Bluetec, is only Bin 8 compliant

Handful of diesel models due in next few years

- “America could save up to 1.4 million barrels
of oil per day, an amount equivalent to the oil
we currently import from Saudi Arabia, if one-
third of U.S. cars, pickups, and SUV’s were
diesel-powered.” Source: EPA via Hart's DFN
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Light duty vehicle emissions standards are “fuel neutral”. Therefore, a
compression ignition powered vehicle must meet the same standards as a
spark ignition powered vehicle. Diesels meeting U.S. performance norms
cannot as yet meet the target standard of Tier 2 Bin 5. VW has small
engines that meet the target, but the Mercedes E320D, the closest
“normal” vehicle only meets Tier 2, Bin 8, a less stringent level. By
“normal” | mean large enough so you don'’t have to get out and push on an
entrance ramp.

Daimler Chrysler has removed diesel Jeeps from the market because they
don’t meet 2007 emissions. The expectation is that large scale introduction
of diesel models will not occur until a urea infrastructure is in place.

According to EPA, “America could save up to 1.4 million barrels of oil per
day, an amount equivalent to the oil we currently import from Saudi Arabia, if
one-third of U.S. cars, pickups, and SUV’s were diesel-powered”.
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Emissions/Regulatory — Light Duty Diesel

Most OEMs - HDD, MHD and LDD -
are relying on urea SCR to meet NOx
targets

— Waiting for urea infrastructure

Honda has shown ability to meet
most stringent targets without urea
in light duty diesels
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Many OEMs have targeted Tier 2, Bin 5 light duty diesel models for 2008/9.

Most are anticipating that a sufficient urea infrastructure will be in place by

2009 driven by the heavy, heavy diesel and medium, heavy diesel markets.
Light duty diesel alone is likely too small to drive the required infrastructure.

However, robust systems that do not require external reductant have been
devised. Honda has shown a system that can meet Tier 2 Bin 5 without
urea. Will Honda and Eaton systems allow EPA to force non-user
intervention on urea? Stay tuned.
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The Future — Heavy Duty Diesel

No new emissions regulation until 2015 or beyond

Terms of competition will shift to:
— Fuel efficiency
— Emissions management
— Safety
— Driver comfort & convenience

CAFE legislation introduced in Congress for heavy duty vehicles for the first time
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After almost a decade of emissions driven technology developments, heavy
duty manufacturers feel that there is a respite on the horizon. Once they
develop robust solutions for 2010 Clean Diesel requirements, they do not
see any new emissions initiatives until 2015 or beyond. They see their
business competing on other features including fuel economy, safety,
emissions management and driver comfort/convenience.

But they may not be off the hook for long. For the first time, CAFE legislation
for heavy duty vehicles was proposed in Congress this year.
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The Future - Light Duty Diesel

~220 million light duty vehicles on the road
in the U.S.

Light duty diesels will not likely exceed 10%
of the total passenger car pool for 10 years.

LDD fuel quality: enhancements needed in
— Cetane number
— Lubricity
— Low temperature operability
— Common rail deposit control
What will acceptance be based on?
— The cost delta between gasoline and diesel?

— The continued appetite for large SUV’s with
far better fuel economy?

© Copyright INFINEUM INTERNATIONAL LIMITED 2007

There are about 220 million light duty vehicles on the road in the U.S. In the
most optimistic scenarios, 2 million of the 16-17 million new light duty vehicle
sales per year will be diesel-powered. Given normal turnover rates, that
means light duty diesels will not exceed more than 10% of the total
passenger car pool for 10 years.

What will LDD do to demand for different quality diesel? What will drive
baseline diesel fuel quality in the NA market — how big does light duty diesel
have to get before all diesel fuel quality changes?

We see enhancements needed in:
» Cetane number

* Lubricity

* Low Temperature Operability

* Common rail deposit control

Some people have done cost analysis and believe light duty diesel
acceptance will be based on the cost delta between gasoline and diesel.
However, our vision is that light duty diesel will offer options to feed the
continuing appetite for large SUV’s with far better fuel economy.
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Questions? Comments?

Thank you.
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Thank you for allowing us to share our views on the shape of the North
American diesel fuel market, present and future. At this time, we welcome
your personal take... whether or not you happen to agree with ours!
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The Infineum Worldwide Winter Diesel Fuel Quality
Survey aims to provide the petroleum refining and
distribution industry with an overview of the quality
of diesel in the marketplace, allowing international
trends to be followed. To achieve its purpose, the
Survey needs to cover as much of the globe as
possible. For the winter 2004 survey, some 307
samples were collected in 42 countries around

the world. The majority of samples were collected
during January and February, deep winter months in
the northern hemisphere. In southern hemisphere
countries, sampling was delayed until later in the year
when true winter grade samples could be obtained.

Samples need to be representative of the diesel
purchased by the average consumer so they are
gathered from service stations by Infineum colleagues
at local area offices. As a general principle, Infineum
tries to get one sample that represents the
production from each refinery or region in a given
country. To minimise the possibility of taking multiple
samples from a single refinery, knowledge of local
exchange agreements and distribution systems is
used to select where each sample is collected. For
the larger diesel consuming countries, this procedure
results in samples that represent a reasonable average
of the overall quality. However for smaller countries
or specific producers, spot sampling over a short
period of time will effectively only provide a snapshot

of production quality, with data derived from only
one or two samples. This can make it more difficult
to evaluate trends with any accuracy.

Analysis

The analyses applied to each sample are those we
consider will be of most interest to the diesel producers,
distributors and consumers. They cover areas of
national specification, exchange specification and
performance parameters. A degree of standardisation
has been applied to enable diesel from all countries
to be compared and the data analysed as a single set.
Standardisation and space restrictions however, mean
that not all national specifications are reported.

Wherever possible, industry standard test methods
have been applied and in house test methods avoided.
This has been done so that the data published here
most accurately reflect the results which could or
would be generated by organisations within the
petroleum industry.

When considering our data, in particular when
comparing the various test results with the national
specifications, it should be noted that a number of
the tests have quite wide reproducibility bands and
very little repeat testing has been conducted to
determine compliance or otherwise with the
specifications.

Test Methods

The majority of testing was carried out at quality
accredited laboratories in the USA, Japan and the
UK using the following test methods:

Density ASTM D4052

Kinematic Viscosity ASTM D445

Sulphur Content ASTM D2622 / ASTM D4294
Cetane Number ASTM D613

Cetane Index ASTM D4737 / ASTM D976

Pour Point ASTM D97 / ASTM D5950

Distillation ASTM D86

Cloud Point ASTM D2500 / ASTM D5772
/ ASTM D5771

CFPP IP309 / ASTM D6371

HFRR ISO 12156-1 / ASTM D6079

Wax Content Differential Scanning Calorimetry
LTFT ASTM D4539

Samples collected in the Middle East were tested at a
local laboratory, using the same or similar test methods.

Data on Korean and Chinese diesels were provided
directly by the local authorities so information on
test methods used is not available.
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Background

This year’s winter diesel fuel survey has been
conducted against a backdrop of growing complexity
in both the fuel and automotive manufacturing areas.
Legislation aimed at reducing atmospheric pollution
has driven, and continues to drive, changes to
vehicle hardware and fuel composition that affect
everyone from the largest fuel or vehicle producer
to the general consumer.

To meet the demands of both improved engine
performance and environmental legislation, vehicle
manufacturers are increasingly employing more
complex hardware. Common rail fuel systems, diesel
particulate filters, NOx control devices, higher injection
pressures, staged injection and smaller injection
nozzles are the main features that come to mind.
A number of these have a direct impact on fuel quality
and put a demand on the fuel producers to improve
fuel attributes such as stability and deposit control.
However, the main influence on fuel composition
probably remains sulphur reduction. This is driven
partially by the direct negative impact of sulphur in
the environment and partially by the need for vehicle
producers to use sulphur intolerant after treatment
devices. Additionally fuel composition is increasingly
affected by the use of bio-diesel both as an extender
to crude derived diesel, or as a fuel in itself.

All these changes also have a direct impact on the
fuel additive requirement; lubricity additive treat
rates are increasing to counter the effects of more
severe desulphurisation, performance packages are
being rebalanced to provide the fuel stability and
deposit control needed for the new hardware, and
more specialised cold flow additives are being
deployed to maintain the required performance in
fuels of increasing severity.

Infineum diesel fuel surveys can be used to track the
changes in fuel composition brought about by the
factors discussed above. The 2004 survey is the most
recent in a sequence extending back to 1985 and
provides an up-to-date snapshot of diesel fuel quality
that can be compared with those obtained in previous
years to provide an insight into quality trends.

Sulphur Reduction

Sulphur reduction is a worldwide theme that is
clearly visible within the survey samples collected
over the past 10 years. Within Europe and North
America there are consolidated programmes of
sulphur reduction with the next major steps due to
occur in 2005 and 2006 respectively. Specifications
in other regions are less homogenous so the pace
of sulphur reduction is not uniform, but similar
trends are observed.
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Sulphur reduction observed in this year’s survey is
limited to countries either from outside of Europe
and North America or from within Europe that are
changing ahead of the wider specifications to take
advantage of tax incentives. This latter trend is clearly
reflected within the chart below. Growth in the
<50ppm peak as the 50 - 350ppm peak declines is
predominantly driven by European tax incentives.

The chart would also appear to indicate that little
change has occurred at the higher sulphur levels.
However, this does not fit well with the analysis of
individual countries which shows that almost all
countries are reducing sulphur. This suggests that
the chart trend in this area is probably a reflection
of the number and mix of countries included in
each survey.

Height of cones represents the @
number of countries within the /‘
survey with sulphur contents in h

the range shown

Sulphur Content (mg/kg)

4 .

ey2004 Trends



The Trends

To provide more detail: in the two year period since
the previous survey was conducted we have witnessed
sulphur levels reduce to; <10ppm in Austria and

Germany, <50ppm in Japan and Ireland, <350ppm
in Hungary and <500ppm in Australia. Additionally
the Santiago area of Chile has reduced to <50ppm.

Lubricity

Lubricity additives and high frequency reciprocating
rig (HFRR) specifications have been used to protect
the fuel systems of light duty vehicles in Europe and
the low sulphur diesel producing countries in Asia
Pacific for some time. However, in the absence of a
lubricity requirement in the ASTM D975 diesel fuel
specification, use of lubricity additives was not
widespread in the predominantly heavy duty US
region at the time of this survey. In June 2004 a
520pum maximum HFRR wear scar was added to
ASTM D975 for implementation from 1st January
2005, but a ballot to delay the effective date is still
pending at the time of publication of this survey.

The chart below compares average HFRR wear scars
on a country by country basis since 1998 and clearly
shows that lubricity standards are being maintained
as results are very similar to those obtained during
the 2002 survey.
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However, it is worth noting that the World-Wide
Fuel Charter, published jointly by ACEA, Alliance,
EMA and JAMA, continues to advocate a 400um
HFFR wear scar limit.

Worldwide Lubricity Performance
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Cetane

Again, worldwide cetane is very similar to that
measured during the 2002 survey. The chart below
compares average regional cetane values for the
US and Canada, Asia Pacific and Europe since 1992.
South and Central America has not been included
in the chart as the list of countries included in the
survey tends to change from year to year causing
the average data to be inconsistent.
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The shift of cetane in Europe from an average around
51 to an average around 53 is now confirmed. This
shift is fully expected as it coincides with the changes
to the EN590 specification in 2000 when the minimum
cetane number was raised from 49 to 51.

Cold Flow

The use of cold flow additives to ease diesel
supply/demand issues and aid refinery economics is
a long established principle. However, analysis of
the diesel fuel survey samples clearly indicates that
the principle is not employed by all refiners and fuel
distributors. To provide an indication of worldwide
cold flow additive use at a regional level, the 2004
survey data have been studied in detail.



The Trends

It is a phenomenon of most cold flow additives used
in commercial applications that addition of the
additive to the fuel will have no effect on fuel cloud
point, but the cold filter plugging point (CFPP) will
be reduced. In principle, it is therefore possible to
identify survey fuels treated with cold flow additive
as the difference between cloud point and CFPP
will be extended compared to an untreated fuel.
In practice this is an inexact science as the natural
difference between cloud point and CFPP can vary
significantly and the degree of CFPP depression
provided by cold flow additives can vary from fuel
to fuel. In the most extreme case, fuels treated with
pour point depressant additives that are not active
enough to depress the CFPP will appear in the
analysis as untreated. However, in an average case
the difference between cloud point and CFPP in
an untreated fuel will be around 4 to 8°C and in a
treated fuel it will be greater.

For the analysis of the survey data it has been assumed
that fuels exhibiting cloud point/CFPP differences
of 6°C or less are unlikely to be treated with cold
flow additive, and fuels with cloud point/CFPP
differences of 7°C or greater are likely to be treated.

The chart below is a plot of CFPP against cloud point
covering all samples collected for the 2004 survey.

. : ;‘-l'l

-

TP ¥ ’

The lower diagonal line represents a cloud point/CFPP
difference of 6°C. Based on the principle explained
above, points occurring below this line are considered
to represent fuels that have been treated with cold
flow additive capable of depressing the CFPP. This
provides an interesting regional breakdown:-

% of Samples Containing

Region Cold Flow Additive Capable
of Depressing CFPP
Europe 90
Central / South America 48
Asia Pacific 33
USA / Canada 20

Worldwide Cold Flow Evaluation

+ Europe
@ 0 = Asia Pacific
/ Middle East / Africa
N x Central/ South America

© USA / Canada

Cloud point /CFPP

" difference greater than
6°C, therefore fuels in
this area are likely to
contain cold flow

. additives capable of
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It must be stressed that this analysis is only valid for
the survey samples and may not represent a true
picture within all of the regions used. Percentage
figures for the Middle East Africa region are not
included in the table as the number of samples
tested is small. Figures obtained for Asia Pacific
and Central / South America regions may also be
misleading as coverage of these regions is somewhat
limited. Sample coverage in the USA / Canada and
Europe regions, however, is considerably better so
the percentage figures here are likely to be more
indicative of cold flow additive application within
these regions.

Looking Forward

Shifting emphasis from analysing current trends to
considering the future it is clear that a number of
the themes already noted will continue in the
forthcoming years. Fuel sulphur levels will continue
to be reduced, biodiesel will increasingly be used
as an extender to fossil fuel and the complexity of
both fuel and vehicle production will increase.
These changes will continue to apply pressure to
refinery operations and as a consequence diesel fuel
characteristics are likely to evolve. Today, the speed
and direction of any evolution is a matter of
speculation and is probably better dealt with as a
trend in the next survey, currently planned for 2006.
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Physical inspection data

Country Argentina Australia Austria Bahrain Benelux Brazil Canada Chile China Colombia Czech Denmark
Republic
No. of Samples 20 7 5 1 8 3 15 5 4 2
See page 96 69 13 61 15 100 102 105 71 106 17 19
Cloud Point, °C -1 -1 -9 -1 -7 0 -28 3 -9 -13
CFPP, °C -13 -5 -28 -5 -23 -10 -28 -9 -27 -27
LTFT, °C -30
Pour Point, °C -19 -6 -28 -6 -34 -24 -34 -18 -31 -41
HFRR, pm 375 370 341 382 339 356 496 359 357 377
Wax Content @ 10°C
Below Cloud, wt% 1.5 5.0 1.6 2.4 1.5 0.6 1.2 1.4 1.6 1.0
Sulphur, wt% 0.1183 0.0230 0.0009 0.4085 0.0041 0.144 0.029 0.1561 0.0289 0.0040
Density @ 15°C, kg/m? 846.1 837.2 827.1 853.1 833.3 854.3 844.9 839.9 838.6 841.3
Viscosity @ 20°C, cSt 4.96 4.37 3.77 4.45 3.98 5.53 3.25 4.89 4.11 4.34
Viscosity @ 30°C, cSt
Viscosity @ 40°C, cSt 3.24 2.80 2.43 3.53 2.62 3.30 2.15 3.03 2.65 2.76
Cetane Index 2 variable 50.1 52.0 52.5 51.5 52.3 48.1 44.2 50.4 50.6 50.4
Cetane Index 4 variable 49.2 53.1 53.1 51.0 52.2 46.2 43.7 51.1 50.6 50.0
Cetane Number 52.5 56.5 54.8 51.6 54.7 47.7 43.5 53.8 53.3 54.7
Distillation, °C IBP 153 173 153 162 162 158 164 174 162 165
Tio 209 223 205 222 205 205 194 220 211 207
T20 227 236 216 253 220 228 208 231 222 223
Tso 275 269 257 299 265 279 248 269 265 269
Too 347 323 325 354 327 362 310 347 329 330
Tos 364 336 343 368 341 386 371 344 345
FBP 377 349 354 379 353 394 336 383 354 356

=t
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Physical inspection data

Country

No. of Samples
See page
Cloud Point, °C
CFPP, °C

LTFT, °C

Pour Point, °C
HFRR, um

Wax Content @ 10°C
Below Cloud, wt%

Sulphur, wt%
Density @ 15°C, kg/m?
Viscosity @ 20°C, cSt
Viscosity @ 30°C, cSt
Viscosity @ 40°C, cSt
Cetane Index 2 variable
Cetane Index 4 variable
Cetane Number
Distillation, °C IBP
Tio

T20

Tso

Too

Tos

FBP

Finland

6
21

-26
-34

-37
359

1.7
0.0020
821.3
2.99

2.02
49.3
50.4
55.2
166
202
210
236
290
305
323

France

12
23

1.4
0.0304
836.3
3.80

2.50
50.3
49.7
52.8
157
197
210
261

334
351

361

Germany

20

1.4
0.0008
830.3
3.88

2.53
52.3
52.7
54.7
167
208
220
260
327
344
356

Greece

3
30
1

-10

-13
410

2.4
0.0213
832.9
5.61

3.07
56.3
58.8
60.4
189
235
250
283
336
352
364

Hungary

:
32
-9

-32

-27
360

1.1
0.0194
837.5
4.24

2.67
50.9
51.7
56.0
177
218
229
265
333

India

76

2
401

2.3
0.1364
837.6
3.91

2.56
53.1
50.8
51.6
129
179
205
275
350

Ireland

7
34
-7

19

-28
348

1.9

0.0034
839.6

4.70

2.96
51.8
52.5
55.1
175
222
236
273
330
344
354

Italy

15
36
-2

14

-21
364

1.9

0.0229
835.0

4.25

2.80
52.8
52.4
53.9
175
207
222
270
340
357
368

Japan G2

22
78
-3
-11

-20.5
400

1.7

0.0033

832

3.86

57.1
58.1
169
215
238
282
334
346
360

Japan G3

1
82
-15
-19

-20.0
486

2.3

0.0023

818

2.65

54.7
55.7
166
189
205
252
315
330
349

Japan SG3

2
84
21
31

-37.5
482

1.7

0.0026

809

1.87

48.7
49.3
152
170
181
217
296
313
331

Korea

86
4

-27.5
418

0.022
833.7

2.92

55

154

203

223

276

338

367
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Physical inspection data

Country Kuwait
No. of Samples 1
See page 62
Cloud Point, °C 2
CFPP, °C -7
LTFT, °C
Pour Point, °C -9

HFRR, um 424

Wax Content @ 10°C
Below Cloud, wt% 1.6

0.5510
Density @ 15°C, kg/m? 833.1
Viscosity @ 20°C, cSt 5.39
Viscosity @ 30°C, cSt
Viscosity @ 40°C, cSt 3.22

Sulphur, wt%

Cetane Index 2 variable 55.3
Cetane Index 4 variable 57.1
Cetane Number 58.2
Distillation, °C IBP 195
Tio 226

T20 243

Tso 280

Too 342

Tos 358

FBP 373

10

YN

~

Lithuania

439

1.7
0.0047
825.9
3.13

2.07
50.7
51.5
54.9
171

211

219
247
288
306
328

> I
. .

Malaysia

4
88
14
11

11
377

3.7
0.1083
833.2
5.66

3.48
56.4
58.4
61.2
190
232
247
284
358
381

388

N
rw

»

Mexico

11
108
-5
-9

-10
414

1.4
0.0414
832.6
4.05

2.62
52.2
52.3
56.8
165
207
222
263
336
355
369

<~ Worldwide Summary -3

Norway

339

1.5

0.0027
830.3

3.03

2.04
47.0
47.5
53.1
142
197
207
240
300

LA R A B NN .
— P2 17 el 2_'-"' - Fr
R s N e S
Peru Poland Portugal Saudi
Arabia
2 5 3 4
111 43 45 64
-1 -13 2 -2
-5 -32 -16 -5
-6 -37 -21 -13
332 366 404 484
2.1 1.2 1.5 1.4
0.4655 0.0027 0.0280 0.9075
860.1 835.0 839.1 837.1
6.54 4.60 4.71 5.15
2.63 2.96 2.96 291
49.5 53.7 51.6 53.4
46.9 54.2 51.7 53.1
48.8 54.0 53.9 58.7
150 170 163 179
214 218 213 211
254 231 225 228
297 274 270 276
348 327 343 352
363 340 362 368
379 352 375 379

»ogt

- . ol r 4
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~Mean Values
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Singapore Slovakia South
Africa
6 1 5
90 47 66
6 -1 3
1 -35 -9
-2 -33 -18
386 303 359
2.1 1.2 1.4
0.0297 0.0289 0.1561
847.4 840.8 839.9
6.85 3.75 4.89
4.01 2.45 3.03
53.2 48.1 50.4
55.0 48.2 51.1
56.1 52.3 53.8
195 143 174
242 207 220
259 218 231
296 258 269
359 328 347
375 344 371
386 349 383
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Physical inspection data

Country Spain Sweden Switzerland Thailand United USA USA USA
Kingdom East Midwest West
No. of Samples 11 7 5 9 19 9 23 9
See page 49 52 54 92 56 119 115 112
Cloud Point, °C -2 -36 -12 4 -10 -13 -16 -15
CFPP, °C -16 -37 -27 0 -20 -20 -20 -17
LTFT, °C -18 -18 -17
Pour Point, °C -25 -38 -34 -3 -29 -32 -28 -26
HFRR, pm 354 394 371 386 357 395 426 523
Wax Content @ 10°C
Below Cloud, wt% 1.6 3.2 1.4 2.2 2.0 2.0 1.8 1.7
Sulphur, wt% 0.0290 0.0006 0.0185 0.0283 0.0040 0.037 0.039 0.020
Density @ 15°C, kg/m? 835.1 815.2 827.6 832.0 831.4 854.0 860.8 840.8
Viscosity @ 20°C, cSt 4.08 2.79 3.38 5.02 3.84 4.03 4.36 3.49
Viscosity @ 30°C, ¢St
Viscosity @ 40°C, cSt 2.64 1.92 2.24 3.17 2.51 2.58 2.76 2.31
Cetane Index 2 Variable 51.8 50.6 50.7 56.4 53.3 45.0 43.9 45.4
Cetane Index 4 variable 51.6 51.9 51.0 57.0 52.6 44.7 43.7 46.1
Cetane Number 54.3 54.3 53.0 57.9 55.4 44.5 43.6 47.3
Distillation, °C IBP 162 180 148 165 164 178 187 177
Tio 204 205 199 214 203 214 224 203
T20 216 211 209 232 219 227 235 214
Tso 265 233 250 280 264 263 267 248
Too 338 271 320 350 322 323 319 317
Tos 356 280 339 367 337
FBP 365 294 348 376 350 350 346 347

11
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Worldwide Survey - Europe
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Cloud Point, °C
CFPP, °C

Pour Point, °C
HFRR, um

Wax Content @ 10°C
Below Cloud, wt%

Sulphur, wt%
Density @ 15°C, kg/m?
Viscosity @ 20°C, cSt
Viscosity @ 40°C, cSt
Cetane Index 2 variable
Cetane Index 4 variable
Cetane Number
Distillation, °C IBP
Tio

T20

Tso

Tos

FBP

National
Standard

-20 (max)

460 (max)

0.001 (max)
820 - 845
2.0-4.5

51 (min)
46 (min)

360 (max)

Maximum
Observed

2.4
0.0010
832.4
4.65
2.88
55.0
55.4
57.8
169
212
230
272
358
368

National Standards and physical inspection data

Mean

1.6
0.0009
827.1
3.77
2.43
52.5
53.1
54.8
153
205
216
257
343
354

Minimum
Observed

-10
-34
-33
275

1.2
0.0007
821.7
3.37
2.21
51.4
51.8
52.5
141
198
207
250
336
347

DIES
0400979

2.4
0.0010
830.4
4.65
2.88
55.0
55.4
57.8
141
210
230
272
358
368

@2 7 IR T
s s _‘;‘;‘.‘))4\ b S
A 3 J»{.:‘-_‘,.;._,".‘ L
‘ N ;:,‘/‘f ‘_;.;b\.f'v:
DIES DIES
0400981 0400984
-7 -10
-28 -33
-27 -27
381 275
1.8 1.2
0.0009 0.0007
825.3 825.9
3.37 3.41
2.21 2.22
51.5 51.6
51.9 51.8
53.8 52.5
152 145
199 198
207 208
250 251
341 345
351 355

DIES
0400986

1.2
0.0007
821.7
3.49
2.31
53.2
54.2
55.1
158
205
215
251
336
350

DIES
0400987

-10
-34
-33
383

1.6
0.0010
832.4
3.92
2.51
51.4
52.0
54.9
169
212
221
259
336
347
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Belgium, Netherlands and Luxembourg

National Standards and physical inspection data

National | Maximum Mean Minimum DIES DIES DIES DIES DIES DIES DIES DIES
Standard | Observed Observed 0400675 0400676 0400677 0400678 0400679 0400682 0400683 0400684
Cloud Point, °C -4 -7 -14 -8 -7 -14 -5 -4 -5 -5 -8
CFPP, °C -20 -18 -23 -32 -32 -21 -22 -26 -18 -18 -27 -21
Pour Point, °C -24 -34 -48 -48 -48 -30 -33 -24 -30 -30 -27
HFRR, um 460 (max) 382 339 265 372 360 265 353 382 365 313 303
Wax Content @ 10°C
Below Cloud, wt% 2.0 1.5 1.0 1.0 1.7 1.6 1.1 2.0 1.9 1.1 1.7
Sulphur, wt% 0.005 (max) 0.0044 0.0041 0.0031 0.0043 0.0031 0.0043 0.0040 0.0041 0.0042 0.0042 0.0044
Density @ 15°C, kg/m* 820 - 845 837.7 833.3 828.8 836.6 830.9 834.3 828.8 832.4 833.1 832.6 837.7
Viscosity @ 20°C, ¢St 4.34 3.98 3.43 3.77 3.43 3.80 4.19 4.30 4.34 4.18 3.86
Viscosity @ 40°C, ¢St 2.0 - 4.5 2.78 2.62 2.47 2.47 2.57 2.48 2.70 2.76 2.78 2.70 2.52
Cetane Index 2 variable 54.7 523 48.1 48.1 54.1 50.5 54.3 54.7 53.3 53.1 50.1
Cetane Index 4 variable 46 (min) 55.1 52.2 48.3 48.3 53.2 51.1 55.1 54.1 52.8 53.8 49.4
Cetane Number 51 (min) 57.3 54.7 51.9 54.6 54.2 55.0 57.3 54.0 55.7 55.0 51.9
Distillation, °C IBP 172 162 153 163 153 170 172 157 158 166 158
Tio 215 205 194 200 194 213 213 201 203 215 201
T20 229 220 208 211 208 221 228 223 224 229 219
Tso 274 265 252 252 269 258 266 274 269 267 261
Tos 360 (max) 351 341 327 351 343 327 343 347 339 346 336
FBP 362 353 336 358 351 336 362 356 350 357 350
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National Standards and physical inspection data

Cloud Point, °C
CFPP, °C

Pour Point, °C
HFRR, um

Wax Content @ 10°C
Below Cloud, wt%

Sulphur, wt%
Density @ 15°C, kg/m?
Viscosity @ 20°C, cSt
Viscosity @ 40°C, cSt
Cetane Index 2 variable
Cetane Index 4 variable
Cetane Number
Distillation, °C IBP
Tio

T20

Tso

Tos

FBP

National
Standard

-8 (max)
-20 (max)

460 (max)

0.035 (max)
820 - 845

20-45

46 (min)
51 (min)

360 (max)

Maximum
Observed

-9
-26
-30
367

1.9
0.0318
844.1
4.37
2.78
51.5
51.6
55.5
185
220
232
269
351
360

Mean

-9
-27
-31
357

1.6
0.0289
838.6
4.11
2.65
50.6
50.6
53.3
162
211
222
265
344
354

Qo2 eT
P A
ey
5 o
Minimum DIES
Observed 0402029
-9 -9
-28 -26
-33 -33
342 342
1.2 1.9
0.0274 0.0318
833.0 844.1
3.72 4.37
2.45 2.78
49.6 49.6
49.8 49.8
52.4 55.5
147 185
199 220
211 232
260 269
337 337
347 347

next

DIES
0402028

-9
-28
-30
357

1.8
0.0290
842.4
4.31
2.75
49.8
49.8
52.6
152
213
226
268
344
353

DIES
0402027

-9
-28
-30
367

1.2
0.0274
834.9
4.04
2.61
51.3
51.6
52.4
162
211
218
262
351
360

DIES
0402026

-9
-28
-30
362

1.5
0.0275
833.0
3.72
2.45
51.5
51.1
52.8
147
199
211
260
344
356
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National Standards and physical inspection data
National | Maximum Mean Minimum DIES DIES
Standard | Observed Observed 0401477 0401478

Cloud Point, °C -9 -13 -16 -16 -9

CFPP, °C  -24 (max) -27 -27 -27 -27 -27

Pour Point, °C -39 -41 -42 -42 -39

HFRR, pm 460 (max) 400 377 354 400 354

Wax Content @ 10°C
Below Cloud, wt% 1.6 1.0 0.4 0.4 1.6
Sulphur, wt% 0.005 (max) 0.0042 0.0040 0.0038 0.0038 0.0042

Density @ 15°C, kg/m* 820 - 845 844.6 841.3 837.9 844.6 837.9

Viscosity @ 20°C, cSt 4.82 4.34 3.86 3.86 4.82

Viscosity @ 40°C, cSt 2.0 - 4.5 3.05 2.76 2.48 2.48 3.05

Cetane Index 2 variable 534 50.4 47.4 47.4 53.4

Cetane Index 4 variable 46 (min) 534 50.0 46.6 46.6 53.4

Cetane Number 51 (min) 54.7 54.7 54.7 54.7 54.7

Distillation, °C IBP 169 165 162 162 169

Tio 215 207 198 198 215

T20 234 223 212 212 234

Tso 278 269 260 260 278

Tos 360 (max) 348 345 342 348 342

FBP 361 356 352 361 352
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National Standards and physical inspection data

Cloud Point, °C
CFPP, °C

Pour Point, °C
HFRR, um

Wax Content @ 10°C
Below Cloud, wt%

Sulphur, wt%
Density @ 15°C, kg/m?
Viscosity @ 20°C, cSt
Viscosity @ 40°C, ¢St
Cetane Index 2 variable
Cetane Index 4 variable
Cetane Number
Distillation, °C IBP
Tio

T20

Tso

Tos

FBP

<

" Firland

YN
-

g b o

P
€ vy

National
Standard

-29 (max)
-34 (max)

460 (max)

0.005 (max)

800 - 840

1.5-4.0

46 (min)
51 (min)

180 (min)

340 (max)

Maximum
Observed

-23
-28
-33
422

1.9
0.0021
822.6
3.10
2.03
49.7
50.9
56.2
182
204
212
238
312
328

Mean

-26
-34
-37
359

1.7

<0.0010

821.3
2.99
2.02
49.3
50.4
55.2

166
202
210
236
305
323

Minimum
Observed

-28
-36
-39
282

1.3
<0.0005
820.5
292
1.99
48.8
49.8
54.0
147
200
207
235
298
317

DIES
0402214

-28
-35
-36
378

1.8
<0.0005
821.3
2.95
2.02
49.7
50.9
56.2
182
202
212
238
305
326

DIES
0402215

-28
-36
-33
395

1.8
<0.0005
821.1
2.95
2.02
49.4
50.5
54.0
165
203
211
236
312
323

DIES
0402216

-28
-34
-39
357

1.8
<0.0005
822.6
3.10
2.03
48.8
49.8
56.2
167
204
212
236
298
317

DIES
0402217

-23
-28
-39
321

1.3
0.0018
820.9
2.96
2.02
48.9
50.0
55.8
168
200
207
235
305
323

DIES
0402218

-28
-35
-36
422

1.9
<0.0005
821.4
3.06
2.01
49.7
50.8
54.0
168
204
212
238
304
323

Specification shown is Reformulated Diesel. Other specifications can also exist within Finland and may be represented within the data shown here
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DIES
0402219

-23
-36
-39
282

1.3
0.0021
820.5
2.92
1.99
49.1
50.4
55.1
147
201
208
235
310
328
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National Standards and physical inspection data

National | Maximum Mean Minimum DIES DIES DIES DIES DIES DIES DIES DIES
Standard | Observed Observed 0400891 0400892 0400893 0400895 0400898 0400899 0400900 0400901

Cloud Point, °C -4 -5 -6 -6 -6 -5 -4 -6 -6 -5 -5
CFPP, °C  -15 (max)* -18 -25 -30 -27 -30 -26 -20 -27 -18 -24 -26

Pour Point, °C -21 -30 -39 -24 -36 -30 -33 -39 -24 -24 -30

HFRR, um 460 (max) 368 273 161 328 365 327 256 194 187 161 326

Wax Content @ 10°C
Below Cloud, wt% 2.1 1.4 0.9 1.3 0.9 1.4 1.2 1.0 1.9 1.6 1.5
Sulphur, wt% 0.035 (max) 0.0350 0.0304 0.0222 0.0332 0.0311 0.0350 0.0222 0.0323 0.0250 0.0319 0.0295

Density @ 15°C, kg/m* 820 - 845 843.7 836.3 830.4 830.4 831.6 840.1 834.5 843.1 835.9 836.6 840.0
Viscosity @ 20°C, cSt 4.49 3.80 3.18 3.66 3.18 4.00 3.52 3.85 3.80 3.90 4.03
Viscosity @ 40°C, ¢St 2.0- 4.5 2.86 2.50 2.18 2.40 2.18 2.64 2.33 2.56 2.49 2.54 2.61
Cetane Index 2 Variable 53.5 50.3 47 .4 50.0 47 .4 49.3 48.9 49.2 52.2 51.6 50.7
Cetane Index 4 variable 46 (min) 52.3 49.7 47.5 49.7 47.5 49.3 48.6 48.1 51.1 50.6 49.5
Cetane Number 51 (min) 54.6 52.8 51.4 51.7 52.4 51.4 51.7 53.7 52.2 54.3 52.3
Distillation, °C IBP 180 157 150 159 150 168 152 154 151 154 160
Tio 218 197 187 191 187 209 193 198 195 196 197

T20 230 210 197 204 197 219 204 212 210 211 214

Tso 271 261 243 251 243 261 252 265 268 266 268

Tos 360 (max) 356 351 346 350 356 351 355 354 350 353 350

FBP 369 361 354 360 369 361 365 362 361 358 362

* Specification for Gazole-Hiver, Grand-Froid is -20°C

23




National Standards and physical inspection data

National | Maximum Mean Minimum DIES DIES DIES DIES
Standard | Observed Observed 0400902 0400903 0400904 0400905

Cloud Point, °C -4 -5 -6 -5 -5 -5 -6
CFPP, °C  -15 (max)* -18 -25 -30 -22 -29 -26 -21

Pour Point, °C -21 -30 -39 -21 -27 -36 -39

HFRR, ym 460 (max) 368 273 161 368 307 253 208

Wax Content @ 10°C
Below Cloud, wt% 2.1 1.4 0.9 2.1 1.1 1.4 1.3
Sulphur, wt% 0.035 (max) 0.0350 0.0304 0.0222 0.0287 0.0322 0.0341 0.0296

Density @ 15°C, kg/m* 820 - 845 843.7 836.3 830.4 834.1 832.9 843.7 832.8
Viscosity @ 20°C, cSt 4.49 3.80 3.18 4.11 3.66 4.49 3.46
Viscosity @ 40°C, cSt 2.0 - 4.5 2.86 2.50 2.18 2.66 2.41 2.86 2.30
Cetane Index 2 variable 53.5 50.3 47.4 53.5 50.6 50.1 49.8
Cetane Index 4 variable 46 (min) 523 49.7 47.5 523 50.1 50.3 49.4
Cetane Number 51 (min) 54.6 52.8 51.4 54.0 54.6 51.6 53.8
Distillation, °C IBP 180 157 150 150 155 180 153
Tio 218 197 187 193 195 218 192

T20 230 210 197 213 207 230 203

Tso 271 261 243 271 257 271 253

Tos 360 (max) 356 351 346 346 351 352 350

FBP 369 361 354 354 358 360 360

* Specification for Gazole-Hiver, Grand-Froid is -20°C

24
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National Standards and physical inspection data

National | Maximum Mean Minimum DIES DIES DIES DIES DIES DIES DIES DIES
Standard | Observed Observed 0400938 0400939 0400940 0400941 0400945 0400947 0400948 0400949
Cloud Point, °C -6 -8 -1 -7 -9 -8 -6 -11 -9 -8 -7

CFPP, °C  -22 (max) -23 -29 -33 -29 -27 -29 -31 -33 -29 -32 -28
Pour Point, °C -21 -27 -30 -30 -21 -27 -27 -27 -27 -30 -30
HFRR, pm 460 (max) 424 345 227 358 344 342 376 256 346 308 401

Wax Content @ 10°C
Below Cloud, wt% 2.1 1.4 0.7 1.2 1.3 1.8 1.4 1.2 1.3 1.5 1.6

Sulphur, wt% 0.001 (max) 0.0010 0.0008 <0.0005 0.0005 0.0007 0.0008 0.0006 0.0006 0.0009 0.0006 0.0010

Density @ 15°C, kg/m* 820 - 845 840.8 830.3 822.5 828.0 840.8 828.1 833.2 822.5 828.8 828.8 824.3
Viscosity @ 20°C, cSt 4.62 3.88 3.10 3.74 4.58 4.23 3.93 3.18 3.84 4.19 3.15
Viscosity @ 40°C, ¢St 2.0- 4.5 2.92 2.53 2.10 2.46 2.88 2.72 2.54 2.13 2.51 2.74 2.16
Cetane Index 2 Variable 56.5 523 48.8 53.0 51.0 54.6 50.8 51.8 53.5 54.4 51.1
Cetane Index 4 variable 46 (min) 58.2 52.7 49.2 53.2 52.0 55.6 51.2 52.3 53.3 55.1 51.3
Cetane Number 51 (min) 58.0 54.7 51.3 53.7 54.5 56.7 56.5 53.1 57.3 58.0 53.1
Distillation, °C IBP 195 167 150 162 178 168 166 150 158 176 161
Tio 230 208 194 203 226 214 208 196 200 212 194
T20 239 220 204 214 239 227 218 206 214 225 204
Tso 272 260 244 259 270 267 258 247 263 267 247
Tos 360 (max) 350 344 334 348 342 343 346 334 348 347 344
FBP 364 356 345 358 358 354 358 350 361 358 357
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National Standards and physical inspection data

National | Maximum Mean Minimum DIES DIES DIES DIES DIES DIES DIES DIES
Standard | Observed Observed 0400952 0400954 0400955 0400958 0400959 0400961 0400962 0400963
Cloud Point, °C -6 -8 -1 -8 -8 -6 -8 -7 -10 -8 -7

CFPP, °C  -22 (max) -23 -29 -33 -32 -31 -32 -23 -26 -29 -30 -29
Pour Point, °C -21 -27 -30 -30 -27 -27 -24 -27 -27 -27 -30
HFRR, pm 460 (max) 424 345 227 227 369 333 340 395 384 281 297

Wax Content @ 10°C
Below Cloud, wt% 2.1 1.4 0.7 0.9 1.3 1.5 1.7 1.6 2.1 0.7 1.6

Sulphur, wt% 0.001 (max) 0.0010 0.0008 <0.0005 0.0010 0.0010 <0.0005 0.0008 0.0008 0.0006 0.0010 0.0007

Density @ 15°C, kg/m* 820 - 845 840.8 830.3 822.5 834.0 834.3 833.4 824.0 830.3 833.7 833.3 829.5
Viscosity @ 20°C, cSt 4.62 3.88 3.10 3.82 4.28 3.85 4.26 3.52 4.62 3.40 3.79
Viscosity @ 40°C, ¢St 2.0- 4.5 2.92 2.53 2.10 2.46 2.72 2.52 2.76 2.33 2.92 2.27 2.49
Cetane Index 2 Variable 56.5 523 48.8 50.6 52.9 50.6 56.5 50.8 53.8 48.8 53.5
Cetane Index 4 variable 46 (min) 58.2 52.7 49.2 51.0 53.3 51.2 58.2 51.5 55.6 49.2 49.2
Cetane Number 51 (min) 58.0 54.7 51.3 53.0 53.1 51.3 56.9 52.7 57.5 52.5 51.9
Distillation, °C IBP 195 167 150 172 175 172 171 164 195 152 155
Tio 230 208 194 208 213 209 219 208 230 202 199
T20 239 220 204 219 227 219 230 215 239 213 213
Tso 272 260 244 258 269 257 269 254 272 250 264
Tos 360 (max) 350 344 334 350 345 347 338 340 334 350 345
FBP 364 356 345 364 359 359 347 352 345 363 356
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Cloud Point, °C
CFPP, °C

Pour Point, °C
HFRR, um

Wax Content @ 10°C
Below Cloud, wt%

Sulphur, wt%
Density @ 15°C, kg/m?
Viscosity @ 20°C, cSt
Viscosity @ 40°C, cSt
Cetane Index 2 variable
Cetane Index 4 variable
Cetane Number
Distillation, °C IBP
Tio

T20

Tso

Tos

FBP

National
Standard

-22 (max)

460 (max)

0.001 (max)
820 - 845

20-45

46 (min)
51 (min)

360 (max)

Maximum
Observed

2.1
0.0010
840.8
4.62
2.92
56.5
58.2
58.0
195
230
239
272
350
364

National Standards and physical inspection data

Mean

1.4
0.0008
830.3
3.88
2.53
523
52.7
54.7
167
208
220
260
344
356

Minimum DIES
Observed 0400964
-11 -6
-33 -31
-30 -27
227 381
0.7 1.6
<0.0005 0.0006
822.5 833.2
3.10 4.00
2.10 2.60
48.8 51.5
49.2 52.1
51.3 56.5
150 173
194 211
204 220
244 261
334 347
345 358

next

DIES
0400965

1.3
0.0008
831.9
4.01
2.61
53.0
53.0
56.7
162
207
219
265
348
359

DIES
0400966

-9
-31
-27
357

1.7
0.0008
831.8
4.12
2.66
53.6
54.2
543
174
214
227
268
341
352

DIES
0400967

1.6
0.0008
822.5
3.10
2.10
51.1
51.6
54.6
161
196
204
244
346
354
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National Standards and physical inspection data

National | Maximum Mean Minimum DIES DIES DIES
Standard | Observed Observed 0400466 30068/04 30208/04
Cloud Point, °C 1 -1 -3 -1 -3 1

CFPP, °C -5 (max) -8 -10 -15 -15 -8 -8

Pour Point, °C -9 -13 -18 -18 -9 -12

HFRR, pm 460 (max) 478 410 325 325 478 429

Wax Content @ 10°C
Below Cloud, wt% 2.9 2.4 1.8 1.8 2.6 2.9
Sulphur, wt% 0.035 (max) 0.0319 0.0213 0.0055 0.0319 0.0055 0.0266

Density @ 15°C, kg/m* 845 (max) 837.4 832.9 828.2 833.0 837.4 828.2
Viscosity @ 20°C, cSt 6.15 5.61 5.05 5.05 6.15 5.64
Viscosity @ 40°C, cSt 2.0 - 4.5 3.73 3.07 2.38 3.08 3.73 2.38
Cetane Index 2 variable 58.6 56.3 55.0 55.2 55.0 58.6
Cetane Index 4 variable 46 (min) 61.5 58.8 56.7 56.7 58.3 61.5
Cetane Number 51 (min) 62.9 60.4 59.0 59.0 59.2 62.9
Distillation, °C IBP 204 189 181 181 204 183
Tio 247 235 225 225 247 233

T20 261 250 240 240 261 251

Tso 287 283 278 278 285 287

Tos 360 (max) 355 352 348 355 348 353

FBP 367 364 362 363 362 367
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National Standards and physical inspection data

Cloud Point, °C -9 -9
CFPP, °C  -20 (max) -32 -32
Pour Point, °C -27 -27
HFRR, um 460 (max) 360 360
Wax Content @ 10°C
Below Cloud, wt% 1.1 1.1
Sulphur, wt% 0.035 (max) 0.0194 0.0194
Density @ 15°C, kg/m* 820 - 845 837.5 837.5
Viscosity @ 20°C, cSt 4.24 4.24
Viscosity @ 40°C, cSt 2.0 -4.5 2.67 2.67
Cetane Index 2 variable 50.9 50.9
Cetane Index 4 variable 46 (min) 51.7 51.7
Cetane Number 51 (min) 56.0 56.0
Distillation, °C IBP 177 177
Tio 218 218
T20 229 229
Tso 265 265
Tos 360 (max) 350 350
FBP 361 361

” COD
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Ireland

Cloud Point, °C
CFPP, °C
Pour Point, °C

HFRR, um

Wax Content @ 10°C

Below Cloud, wt%

Sulphur, wt%

Density @ 15°C, kg/m?

Viscosity @ 20°C, cSt
Viscosity @ 40°C, ¢St
Cetane Index 2 variable
Cetane Index 4 variable
Cetane Number
Distillation, °C IBP
Tio

T20

Tso

Tos

FBP

YN
-

g b o

National
Standard

-15 (max)

460 (max)

0.005 (max)
820 - 845

2.0-4.5

46 (min)
51 (min)

360 (max)

Maximum
Observed

2.5
0.0048
842.4
5.08
3.16
52.5
53.1
55.8
181
228
240
279
351
359

National Standards and physical inspection data

Mean

-7
-19
-28
348

1.9
0.0034
839.6
4.70
2.96
51.8
52.5
55.1
175
222
236
273
344
354

Minimum
Observed

-9
-25
-30
301

1.6

0.0007
835.2

4.23
2.72
51.0
51.5
54.2
169
215
233
264
335
348

DIES

0401573

1.7

0.0036
842.4

4.97
3.04
51.7
51.5
55.2

171
217
235
277
343
353

DIES
0401574

1.8
0.0042
840.5
4.76
3.01
52.5
523
55.6
174
215
233
277
350
359

DIES
0401575

-6
-18
-27
377

1.9
0.0032
841.5
5.01
3.11
52.4
52.7
54.2
181
222
237
279
348
358

DIES
0401576

-6
-17
-27
329

1.8
0.0027
841.6
5.08
3.16
52.5
52.6
54.6
180
220
237
279
351
358

DIES
0401577

-8
-20
-30
379

1.6
0.0048
837.9
4.39
2.82
51.0
52.6
55.1
172
228
240
266
341
351

DIES
0401578

-8
-18
-30
301

2.5

0.0007
838.0

4.44
2.85
51.0
52.5
55.8
176
228
240
266
338
350

DIES

0401580

-8
-19
-30
376

1.8

0.0048
835.2

4.23
2.72
51.5
53.1
55.5
169
226
234
264
335
348
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National Standards and physical inspection data

National | Maximum Mean Minimum DIES DIES DIES DIES DIES DIES DIES DIES
Standard | Observed Observed 0401695 0401697 0401698 0401699 0401700 0401701 0401702 0401703
Cloud Point, °C 1 -2 -7 0 1 -3 -2 -1 -1 0 1

CFPP, °C  -12 (max)* -8 -14 -21 -14 -12 -13 -20 -8 -14 -1 -15

Pour Point, °C -15 -21 -27 -21 -21 -15 -24 -18 -18 -18 -21

HFRR, pm 460 (max) 604 364 186 359 412 604 321 280 415 356 365

Wax Content @ 10°C
Below Cloud, wt% 2.9 1.9 1.4 2.6 1.8 1.7 1.4 1.4 1.8 2.7 2.9
Sulphur, wt% 0.035 (max) 0.0330 0.0229 0.0031 0.0309 0.0176 0.0079 0.0292 0.0279 0.0181 0.0169 0.0330

Density @ 15°C, kg/m* 820 - 845 842.4 835.0 827.3 831.0 842.4 827.3 835.0 837.7 831.8 840.9 835.5
Viscosity @ 20°C, ¢St 5.35 4.25 3.61 4.32 5.35 4.52 4.19 3.90 4.23 4.24 4.11
Viscosity @ 40°C, ¢St 2.0- 4.5 3.36 2.80 2.36 2.79 3.36 2.88 2.71 2.62 2.67 2.78 3.24
Cetane Index 2 Variable 55.8 52.8 50.6 54.9 52.1 55.8 52.0 51.1 53.6 51.3 55.0
Cetane Index 4 variable 46 (min) 57.1 52.4 50.1 549 53.5 57.1 51.5 50.4 53.0 50.6 50.9
Cetane Number 51 (min) 58.2 53.9 51.1 56.5 53.2 51.1 51.4 52.6 54.1 52.1 58.2
Distillation, °C IBP 204 175 148 180 204 191 179 174 180 183 184
Tio 232 207 195 208 232 218 201 200 209 205 223

T20 245 222 208 224 245 232 216 213 223 219 243

Tso 281 270 260 273 279 271 266 266 268 272 281

Tos 360 (max) 363 357 350 360 354 350 363 362 360 359 356

FBP 373 368 365 366 370 368 373 372 370 369 366

* Fuels are also produced to lower CFPP values for use in Alpine regions

36
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S taly(cont

National Standards and physical inspection data

National | Maximum Mean Minimum
Standard | Observed Observed
Cloud Point, °C 1 -2 -7
CFPP, °C  -12 (max)* -8 -14 -21
Pour Point, °C -15 -21 -27
HFRR, pm 460 (max) 604 364 186
Wax Content @ 10°C
Below Cloud, wt% 29 1.9 1.4
Sulphur, wt% 0.035 (max) 0.0330 0.0229 0.0031
Density @ 15°C, kg/m* 820 - 845 842.4 835.0 827.3
Viscosity @ 20°C, cSt 5.35 4.25 3.61
Viscosity @ 40°C, ¢St 2.0 - 4.5 3.36 2.80 2.36
Cetane Index 2 variable 55.8 52.8 50.6
Cetane Index 4 variable 46 (min) 57.1 52.4 50.1
Cetane Number 51 (min) 58.2 53.9 51.1
Distillation, °C IBP 204 175 148
Tio 232 207 195
T20 245 222 208
Tso 281 270 260
Tos 360 (max) 363 357 350
FBP 373 368 365

* Fuels are also produced to lower CFPP values for use in Alpine regions
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DIES
0401704

1.5

0.0031
827.3

4.01
2.57
54.7
54.2
54.0

172
195
211
266
351
368

DIES
0401708

-4
-15
-27
319

1.6

0.0271
830.9

3.72
2.46
52.1
51.8
56.4
173
198
212
260
351

365

DIES
0401710

-3
14
-18
443

1.9

0.0306
836.5

4.13
2.88
52.7
51.8
52.9
151

199
215
272
356
366

DIES
0401711

-2
-10
-21

442

1.6

0.0218

838.1
4.20
2.78
51.7
51.2
54.1
177
206
221
269
355
371

DIES
0401712

-2
-13

249

1.6

0.0285
841.2

4.33
2.80
50.6
50.1
54.3
162
207
220
269
361

368

DIES
0401713

1.6

0.0326
828.8

3.61
2.36
53.5
53.0
53.5
148
196
208
263
353
365

DIES

0401716

0
17
18
392

2.1

0.0186
841.3

4.89
3.10
51.4
52.2
53.7
164
207
226
277
362
370
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National Standards and physical inspection data

Cloud Point, °C -24 -24

CFPP, °C  -26 (max) -36 -36

Pour Point, °C  -30 (max) -30 -30

HFRR, pm 439 439

Wax Content @ 10°C

Below Cloud, wt% 1.7 1.7
Sulphur, wt% 0.005 (max) 0.0047 0.0047
Density @ 15°C, kg/m* 860 (max) 825.9 825.9

Viscosity @ 20°C, cSt 3.13 3.13

Viscosity @ 40°C, cSt 2.07 2.07

Cetane Index 2 variable 50.7 50.7

Cetane Index 4 variable 51.5 51.5

Cetane Number 51 (min) 54.9 54.9

Distillation, °C IBP 171 171

Tio 211 211

T20 219 219

Tso 247 247

Too 288 288

FBP 328 328

39
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National Standards and physical inspection data

Cloud Point, °C
CFPP, °C

Pour Point, °C
HFRR, um

Wax Content @ 10°C
Below Cloud, wt%

Sulphur, mg/Kg
Density @ 15°C, kg/m?
Viscosity @ 20°C, cSt
Viscosity @ 40°C, cSt
Cetane Index 2 variable
Cetane Index 4 variable
Cetane Number
Distillation, °C IBP
Tio

T20

Tso

Tos

FBP

; « . ‘_'.

National
Standard

-22 (max)
-32 (max)

460 (max)

0.005 (max)
800 - 840

1.5-4.0

46 (min)
51 (min)

180 (min)

340 (max)

Maximum
Observed

-21

-33
-36
422

2.2
0.0037
836.1
3.29
2.20
48.2
49.3
55.3
149
202
211
251
324
334

Specification shown is Norwgian Arctic Class 2

41

Mean

24
-34
-40
339

1.5
0.0027
830.3
3.03
2.04
47.0
47.5
53.1
142
197
207
240
315
327

Minimum
Observed

-30
-36
42
220

1.0
0.0017
816.3
2.45
1.72
45.1
46.2

52.2
136
192
200
227
298
313

DIES
0400868

-21

-33
-39
376

1.4
0.0037
836.1
3.29
2.20
48.0
47.6
52.2
145
198
210
251
321
332

DIES
0400371

23
-35
-42
422

1.0
0.0017
832.9
3.09
2.06
45.1
46.2
52.6
149
202
211
236
317
330

DIES
0400871

21
-36
42
220

1.3
0.0026
835.9
3.29
217
46.5
46.7
523
140
198
209
245
324
334

JIES
0400872

-30
-34
-36
341

2.2
0 0027
£16.3

2.45

.72

18.2

19.3

5.3

136

192

200

227

298

313

Europe

~€‘ < ’

.
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Cloud Point, °C
CFPP, °C

Pour Point, °C
HFRR, um

Wax Content @ 10°C
Below Cloud, wt%

Sulphur, mg/Kg
Density @ 15°C, kg/m?
Viscosity @ 20°C, cSt
Viscosity @ 40°C, cSt
Cetane Index 2 variable
Cetane Index 4 variable
Cetane Number
Distillation, °C IBP
Tio

T20

Tso

Tos

FBP

National
Standard

-20 (max)

460 (max)

0.035 (max)
820 - 845

20-45

46 (min)
51 (min)

360 (max)

Maximum
Observed

11
-30
-27
374

1.3
0.0029
839.4
4.70
3.02
56.5
58.1
57.0
183
221
234
276
344
357

National Standards and physical inspection data

Mean

-13
-32
-37
366

1.2
0.0027
835.0
4.60
2.96
53.7
54.2
54.0
170
218
231
274
340
352

Minimum
Observed

-15
-36
-54
357

1.1
0.0023
826.6
4.45
2.82
525
52.7
51.6
164
214
227
272
333
341

DIES
0401042

-13
-30
-30
357

1.1
0.0028
839.3
4.68
3.02
52.6
52.7
52.8
170
218
233
276
341

357

@2 7 IR T
s s _‘;‘;‘.‘))4\ b S
A 3 “)J_‘,-_‘,.;._,".‘ L
‘ N ;:,‘/‘4 “;;ﬁgf'v“-
DIES DIES
0401043 0401045
-12 -11
-35 -30
-36 -39
374 364
1.2 1.3
0.0029 0.0023
836.7 833.0
4.55 4.45
2.97 2.82
52.7 54.2
529 54.8
53.7 54.8
164 170
214 216
227 230
272 273
344 342
355 352

DIES
0401046

-13
-31

-27
364

1.1
0.0028
839.4
4.70
3.01
52.5
52.7
51.6
164
219
234
275
338
357

DIES
0401309

-15
-36
-54
374

1.3
0.0029
826.6
4.63
2.97
56.5
58.1
57.0
183
221
232
273
333
341
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National Standards and physical inspection data

National | Maximum Mean Minimum DIES DIES DIES
Standard | Observed Observed 0400497 0400506 0400508
Cloud Point, °C 4 2 1 1 4 1
CFPP,°C  -10 (max) -12 -16 -18 -18 -12 -17
Pour Point, °C -18 -21 -24 -18 -21 -24
HFRR, pm 460 (max) 415 404 397 401 397 415
Wax Content @ 10°C
Below Cloud, wt% 1.6 1.5 1.4 1.4 1.6 1.4
Sulphur, mg/Kg 0.035 (max) 0.0289 0.0280 0.0272 0.0272 0.0289 0.0278
Density @ 15°C, kg/m* 820 - 845 844.8 839.1 828.7 844.8 843.8 828.7
Viscosity @ 20°C, cSt 5.00 4.71 4.14 5.00 5.00 4.14
Viscosity @ 40°C, cSt 2.0 - 4.5 3.12 2.96 2.68 3.09 3.12 2.68
Cetane Index 2 variable 54.2 51.6 50.2 50.2 50.4 54.2
Cetane Index 4 variable 46 (min) 543 51.7 50.1 50.6 50.1 543
Cetane Number 51 (min) 57.9 53.9 51.7 51.7 52.2 57.9
Distillation, °C IBP 173 163 151 173 164 151
Tio 221 213 205 221 212 205
T20 233 225 217 233 226 217
Tso 273 270 266 273 272 266
Tos 360 (max) 364 362 360 360 363 364
FBP 375 375 373 375 375 373

45
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National Standards and physical inspection data

Cloud Point, °C -11 -11
CFPP, °C  -20 (max) -35 -35
Pour Point, °C -33 -33
HFRR, um 460 (max) 303 303
Wax Content @ 10°C
Below Cloud, wt% 1.2 1.2
Sulphur, wt% 0.035 (max) 0.0289 0.0289
Density @ 15°C, kg/m* 820 - 845 840.8 840.8
Viscosity @ 20°C, cSt 3.75 3.75
Viscosity @ 40°C, cSt 2.0 - 4.5 2.45 2.45
Cetane Index 2 variable 48.1 48.1
Cetane Index 4 variable 46 (min) 48.2 48.2
Cetane Number 51 (min) 52.3 52.3
Distillation, °C IBP 143 143
Tio 207 207
T20 218 218
Tso 258 258
Tos 360 (max) 344 344
FBP 349 349

47
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National Standards and physical inspection data
National Maximum Mean Minimum DIES DIES DIES DIES DIES DIES DIES DIES
Standard | Observed Observed 0400493 0400499 0400504 0400510 0400513 0400518 0400520 0400524
Cloud Point, °C 1 -2 -6 -5 -1 -1 -6 1 -1 -1 -1
CFPP, °C  -10 (max) -12 -16 -25 -25 -15 -14 -12 -15 -16 -15 -13
Pour Point, °C -15 -25 -33 -24 -24 -33 -18 -30 -15 -21 -21
HFRR, pm 460 (max) 396 354 265 381 364 350 366 358 351 396 381
Wax Content @ 10°C
Below Cloud, wt% 2.0 1.6 1.1 1.3 1.7 1.7 1.1 1.7 1.8 1.7 1.7
Sulphur, wt% 0.035 (max) 0.0338 0.0290 0.0185 0.0266 0.0304 0.0305 0.0283 0.0338 0.0329 0.0312 0.0308
Density @ 15°C, kg/m*® 820 - 845 844.0 835.1 824.2 840.1 826.9 824.2 841.8 829.7 841.1 833.1 825.4
Viscosity @ 20°C, cSt 4.89 4.08 3.54 4.03 3.93 3.82 3.54 4.27 4.89 4.14 3.87
Viscosity @ 40°C, ¢St 2.0 - 4.5 3.07 2.64 2.34 2.61 2.57 2.52 2.34 2.77 3.07 2.68 2.54
Cetane Index 2 variable 55.0 51.8 47.4 49.6 54.5 55.0 47.4 54.6 52.4 52.6 54.7
Cetane Index 4 variable 46 (min) 54.7 51.6 47.2 49.4 54.3 54.7 47.2 54.5 53.0 52.8 54.5
Cetane Number 51 (min) 58.2 54.3 48.9 51.5 57.4 56.6 48.9 57.6 52.6 55.7 58.2
Distillation, °C IBP 181 162 148 163 157 157 176 165 181 176 154
Tio 223 204 197 206 199 197 197 204 223 210 197
T20 237 216 209 220 212 209 210 211 237 220 210
Tso 278 265 257 263 264 262 257 269 278 265 263
Tos 360 (max) 360 356 353 354 355 359 356 357 360 356 357
FBP 370 365 360 360 364 364 370 364 368 368 364
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National Standards and physical inspection data

Cloud Point, °C
CFPP, °C

Pour Point, °C
HFRR, um

Wax Content @ 10°C
Below Cloud, wt%

Sulphur, wt%
Density @ 15°C, kg/m?
Viscosity @ 20°C, cSt
Viscosity @ 40°C, cSt
Cetane Index 2 variable
Cetane Index 4 variable
Cetane Number
Distillation, °C IBP
Tio

T20

Tso

Tos

FBP

50

T i o Rt g R A

kﬁpam (coritmued)

National
Standard

-10 (max)

460 (max)

0.035 (max)
820 - 845

20-45

46 (min)
51 (min)

360 (max)

Maximum
Observed

1
12
15
396

2.0
0.0338
844.0
4.89
3.07
55.0
54.7
58.2
181
223
237
278
360
370

Mean

-2
-16
-25
354

1.6
0.0290
835.1
4.08
2.64
51.8
51.6
54.3
162
204
216
265
356
365

Minimum
Observed

-6
-25
-33
265

1.1
0.0185
824.2
3.54
2.34
47 .4
47.2
48.9
148
197
209
257
353
360

Tt LA
ke
B A N
g 2 5 N2
DIES DIES
0400527 0400528
-6 0
-20 -15
33 24
349 265
1.5 1.5
0.0271 0.0293
836.7 843.2
3.97 3.97
2.58 2.57
51.1 48.4
50.4 48.1
54.8 51.2
150 148
198 206
212 217
265 262
353 354
364 366

DIES
0400530

2.0
0.0185
844.0
4.41
2.81
49.7
49.0
52.8
158
205
220
269
359
369
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National Standards and physical inspection data

National | Maximum Mean Minimum DIES DIES DIES DIES DIES DIES DIES
Standard | Observed Observed 0400591 0400593 0400596 0400599 0400601 0400602 0400603

Cloud Point, °C  -16 (max) -35 -36 -36 -35 -36 -36 -36 -36 -36 -36
CFPP, °C  -26 (max) -35 -37 -39 -38 -38 -38 -35 -38 -38 -39

Pour Point, °C -36 -38 -39 -36 -36 -39 -39 -39 -36 -39

HFRR, um 460 (max) 418 394 341 396 418 410 381 341 416 397

Wax Content @ 10°C
Below Cloud, wt% 3.4 3.2 3.0 3.4 3.3 3.0 3.4 3.2 3.1 3.2
Sulphur, wt% 0.001 (max) 0.0006 <0.0006 <0.0005 <0.0005 <0.0005 0.0005 0.0006 <0.0005 <0.0005 <0.0005

Density @ 15°C, kg/m* 800 - 820 816.0 815.2 814.5 814.8 814.6 815.2 816.0 814.5 815.7 815.6
Viscosity @ 20°C, cSt 2.87 2.79 2.71 2.74 2.71 2.78 2.84 2.74 2.87 2.86
Viscosity @ 40°C, ¢St 1.4 -4.0 1.99 1.92 1.87 1.89 1.88 1.90 1.95 1.87 1.97 1.99
Cetane Index 2 variable 51.2 50.6 49.7 50.3 49.7 50.8 51.2 50.6 50.8 50.7
Cetane Index 4 variable 50 (min) 52.3 51.9 50.9 51.5 50.9 51.9 52.3 51.9 52.3 52.2
Cetane Number 51 (min) 54.8 54.3 53.6 54.4 53.9 54.6 54.8 54.8 53.6 53.8
Distillation, °C IBP 180 (min) 185 180 176 177 176 179 182 176 185 185
Tio 209 205 201 203 201 203 205 203 209 208

T20 215 211 208 210 208 209 211 210 215 215

Tso 236 233 230 232 230 234 236 232 234 234

Tos 285 (max) 282 280 276 279 276 280 282 281 281 280

FBP 297 294 293 293 294 293 293 293 297 297

Specification shown is Swedish Standard 15 54 35, grade EC1 winter
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National Standards and physical inspection data

Cloud Point, °C
CFPP, °C

Pour Point, °C
HFRR, um

Wax Content @ 10°C
Below Cloud, wt%

Sulphur, wt%
Density @ 15°C, kg/m?
Viscosity @ 20°C, ¢St
Viscosity @ 40°C, ¢St
Cetane Index 2 variable
Cetane Index 4 variable
Cetane Number
Distillation, °C IBP
Tio

T20

Tso

Tos

FBP

National
Standard

-10 (max)
-20 (max)

460 (max)

0.035 (max)
800 - 845

1.5-4.0

46 (min)
49 (min)

180 (min)

340 (max)

Maximum
Observed

-10

2.3
0.0270
834.5
3.87
2.51
53.5
53.5
57.0
157
209
220
262
340
355

National standard shown is EN590 Arctic Class 0

54

Mean

-12
27
-34
371

1.4
0.0185
827.6
3.38
2.24
50.7
51.0
53.0
148
199
209
250
339
348

Minimum
Observed

-18

0.9
<0.0005
822.1
3.18
2.12
48.7
49.8
49.2
143
193
205
239
337
341

DIES
0400989

-10
-27
-33
375

1.3
0.0262
830.5
3.37
2.24
49.9
50.0
51.0

144
197
208
251
340
350

DIES
0400991

-18

0.9
0.0019
824.9
3.19
2.13
48.7
49.8
49.2
143
199
207
239
337
345

DIES
0400992

-11
-21
-36
422

23
0.0270
822.1
3.30
2.21
53.5
53.5
57.0
145
193
205
253
338
341

DIES
0400994

-11

1.0
0.0189
826.1
3.18
212
49.9
50.4
52.8
151
196
206
245
339
355

DIES
0400996

-1

-24
-33
282

1.5
<0.0005
834.5
3.87
2.51
51.4
51.5
54.9
157
209
220
262
339
348
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National Standards and physical inspection data

Cloud Point, °C
CFPP, °C

Pour Point, °C
HFRR, pm

Wax Content @ 10°C
Below Cloud, wt%

Sulphur, wt%
Density @ 15°C, kg/m?
Viscosity @ 20°C, cSt
Viscosity @ 40°C, cSt
Cetane Index 2 Variable
Cetane Index 4 variable
Cetane Number
Distillation, °C IBP
Tio

T20

Tso

Tos

FBP

National
Standard

-15 (max)

460 (max)

0.005 (max)*
820 - 835*

20-4.5

46 (min)
51 (min)

345 (max)*

Maximum
Observed

2.9
0.0051
834.7
4.43
2.86
56.9
58.2
60.1
178
216
234
276
347
363

Mean

-10
-20
-29
357

2.0
0.0040
831.4
3.84
2.51
53.3
52.6
55.4
164
203
219
264
337
350

Minimum
Observed

-18

1.1
0.0026
825.6
3.23
217
47.9
47.5
52.3
139
192
207
248
322
334

DIES
0401304

A1
16
-48
314

2.9
0.0048
833.7
4.32
2.73
54.5
54.8
54.0
169
215
234
276
331
352

* Specifications for UK Ultra Low Sulphur Diesel expected to revert to EN590 during 2005
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DIES
0401305

1.4
0.0026
832.7
3.96
2.57
53.0
52.5
54.3

175
202
219
266
347
363

DIES
0401306

-8
-19
-30
357

2.5
0.0051
830.2
4.24
2.70
55.6
55.6
60.1
159
206
226
275
340
351

DIES
0401307

-18

2.1
0.0036
830.1
3.51
2.32
51.7
51.7
53.4
159
205
217
257
322
334

DIES
0401308

-10

1.6
0.0039
831.9
3.63
2.39
51.4
51.1
54.6
159
201
215
258
338
349

DIES
0401395

1.9
0.0043
829.3
3.66
2.37
53.6
52.0
55.5
160
197
210
260
343
354

DIES
0401397

1.9
0.0043
829.7
3.61
2.35
52.1
52.0
56.2
157
200
212
258
340
355

DIES
0400849

-18

1.1
0.0033
834.5
3.23
217
47.9
47.5
52.3
168
193
207
248
333
345
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National Standards and physical inspection data
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Cloud Point, °C
CFPP, °C

Pour Point, °C
HFRR, pm

Wax Content @ 10°C
Below Cloud, wt%

Sulphur, wt%
Density @ 15°C, kg/m?
Viscosity @ 20°C, cSt
Viscosity @ 40°C, cSt
Cetane Index 2 Variable
Cetane Index 4 variable
Cetane Number
Distillation, °C IBP
Tio

T20

Tso

Tos

FBP

National
Standard

-15 (max)

460 (max)

0.005 (max)*
820 - 835*

20-4.5

46 (min)
51 (min)

345 (max)*

Maximum
Observed

2.9
0.0051
834.7
4.43
2.86
56.9
58.2
60.1
178
216
234
276
347
363

Mean

-10
-20
-29
357

2.0
0.0040
831.4
3.84
2.51
53.3
52.6
55.4
164
203
219
264
337
350

Minimum
Observed

-18

1.1
0.0026
825.6
3.23
217
47.9
47.5
52.3
139
192
207
248
322
334

DIES
0400850

2.0
0.0045
825.6
3.56
2.36
54.2
53.7
54.5
168
192
208
261
345
355

* Specifications for UK Ultra Low Sulphur Diesel expected to revert to EN590 during 2005
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DIES
0400851

-11
-23
-33
291

1.4
0.0043
834.7
3.58
2.36
50.9
50.2

525
168
197
214
261

338
349

DIES
0400852

1.5
0.0046
833.7
3.73
2.45
51.7
51.2
55.1
168
199
216
262
340
352

DIES
0400853

-15

2.1
0.0038
832.7
3.81
2.48
52.0
52.0
54.9
178
209
225
262
325
341

DIES
0400854

-16

2.3
0.0033
832.1
3.70
2.45
54.4
51.4
53.5
174
204
220
260
322
337

DIES
0401105

2.6
0.0043
833.8
417
2.71
54.4
53.7
58.7
165
202
227
275
346
349

DIES
0401108

2.7
0.0043
833.5
4.28
2.77
54.5
54.2
58.4
168
207
228
275
336
349

DIES
30229/04

-6
-18
-36
412

1.4
0.0030
834.5
3.66
2.37
54.4
49.2
53.5
156
203
216
253
335
353



National Standards and physical inspection data

Cloud Point, °C
CFPP, °C

Pour Point, °C
HFRR, um

Wax Content @ 10°C
Below Cloud, wt%

Sulphur, wt%
Density @ 15°C, kg/m?
Viscosity @ 20°C, cSt
Viscosity @ 40°C, cSt
Cetane Index 2 variable
Cetane Index 4 variable
Cetane Number
Distillation, °C IBP
Tio

T20

Tso

Tos

FBP

National
Standard

-15 (max)

460 (max)

0.005 (max)*
820 - 835*

20-45

46 (min)
51 (min)

345 (max)*

Maximum
Observed

2.9
0.0051
834.7
4.43
2.86
56.9
58.2
60.1
178
216
234
276
347
363

Mean

-10

2.0
0.0040
831.4
3.84
2.51
533
52.6
55.4
164
203
219
264
337
350

Minimum
Observed

-18

1.1
0.0026
825.6
3.23
217
47.9
47.5
52.3
139
192
207
248
322
334

DIES
30230/04

-11
-18

364

2.5
0.0031
829.7
4.13
2.68
54.4
55.0
55.4
157
214
230
268
330
347

* Specifications for UK Ultra Low Sulphur Diesel expected to revert to EN590 during 2005
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DIES
0400890

-6
-16
-27
221

2.2
0.0042
828.5
3.73
2.55
54.5
53.9
55.7
139
196
210
267
345
353

DIES
0401777

2.4
0.0045
826.0
4.43
2.86
56.9
58.2
59.9
177
216
234
274
342
355
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- Worldwide Survey - Middle Fast & Africa
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National Standards and physical inspection data

Cloud Point, °C -1 -1
CFPP, °C -5 -5
Pour Point, °C -6 -6
HFRR, pm 382 382
Wax Content @ 10°C
Below Cloud, wt% 2.4 2.4
Sulphur, mg/Kg 0.4085 0.4085
Density @ 15°C, kg/m? 853.1 853.1
Viscosity @ 20°C, cSt 4.45 4.45
Viscosity @ 40°C, cSt 3.53 3.53
Cetane Index 2 variable 51.5 51.5
Cetane Index 4 variable 51.0 51.0
Cetane Number 51.6 51.6
Distillation, °C IBP 162 162
Tio 222 222
T20 253 253
Tso 299 299
Too 354 354
FBP 379 379

" COD



National Standards and physical inspection data

Cloud Point, °C 2 2
CFPP, °C -7 -7
Pour Point, °C -9 -9
HFRR, pm 424 424
Wax Content @ 10°C
Below Cloud, wt% 1.6 1.6
Sulphur, wt% 0.5510 0.5510
Density @ 15°C, kg/m? 833.1 833.1
Viscosity @ 20°C, cSt 5.39 5.39
Viscosity @ 40°C, cSt 3.22 3.22
Cetane Index 2 variable 55.3 55.3
Cetane Index 4 variable 57.1 57.1
Cetane Number 58.2 58.2
Distillation, °C IBP 195 195
Tio 226 226
T20 243 243
Tso 280 280
Too 342 342
FBP 373 373

62
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Cloud Point, °C
CFPP, °C

Pour Point, °C
HFRR, um

Wax Content @ 10°C
Below Cloud, wt%

Sulphur, wt%

Density @ 15°C, kg/m?

Viscosity @ 20°C, cSt
Viscosity @ 40°C, cSt
Cetane Index 2 variable
Cetane Index 4 variable
Cetane Number
Distillation, °C IBP
Tio

T20

Tso

Too

FBP

iIdi Arabia

National
Standard

2 (max)*

-4 (max)*

1.0 (max)

1.9 - 4.1
45 (min)

Maximum
Observed

1
A
-9

566

2.1
1.0765
839.8
5.92
3.09
54.0
54.0
58.8
185
218
234
281
361
384

* Cloud point and CFPP are alternative specifications.

.
'

National Standards and physical inspection data

Mean

-2
-5
13
484

1.4
0.9075
837.1
5.15
291
53.4
53.1
58.7
179
211
228
276
352
379

Minimum
Observed

-7
-10
-15
409

1.0
0.7626
834.3
4.59
2.76
52.6
52.1
58.6
176
204
217
267
333
369

DIES
0401544

1
1

15

457

1.5
0.8835
837.9
5.13
3.09
54.0
53.7
58.7
179
212
230
281
361
382

When CFPP is used the difference between cloud point and CFPP must not exceed 10°C.
Distillation T85 @ 350°C maximum

DIES

0401545

B
-6
-9

505

1.0

0.9075

839.8
4.94
2.95
53.1
52.5
58.8

177
210
229
279
359
384

DIES

1
-3
-15
409

1.1
0.7626
834.3
5.92
2.76
52.6
52.1
58.7
176
204
217
267
355
381

0401546

DIES
0401547

-7
-10
-12
566

2.1
1.0765
836.3
4.59
2.83
53.7
54.0
58.6
185
218
234
275
333
369
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National Standards and physical inspection data

Cloud Point, °C
CFPP, °C

Pour Point, °C
HFRR, um

Wax Content @ 10°C
Below Cloud, wt%

Sulphur, wt%
Density @ 15°C, kg/m?
Viscosity @ 20°C, cSt
Viscosity @ 40°C, cSt
Cetane Index 2 variable
Cetane Index 4 variable
Cetane Number
Distillation, °C IBP
Tio

T20

Tso

Too

FBP

66

National
Standard

-4 (max)

0.3 (max)

22-53

45 (min)

362 (max)

Maximum
Observed

5
-7

15

505

2.2
0.2910
857.7
6.76
3.93
51.9
52.1
55.0
197
242
258
298
357
389

Mean

3
-9
-18
359

1.4
0.1561
839.9
4.89
3.03
50.4
51.1
53.8
174
220
231
269
347
383

Minimum
Observed

-2
-13

293

0.4
0.0005
822.9
3.30
2.23
47.6
49.3
52.3
122
203
204
234
336
377

DIES
0404793

5
11

15
339

2.2
0.2910
857.7
6.76
3.93
50.5

53.6
197
242
258
298
357
381

DIES
0404795

4
-13
-15
349

2.1
0.2630
851.0
6.31
3.74
51.9
52.1
53.2
186
231
249
294
355
381

DIES
0404798

0.4
0.0005
822.9
3.50
2.33
50.9
51.7
55.0
185
204
213
244
347
389
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DIES DIES
0404799 0404800
-2 4
-8 -8
15 24
505 309
1.8 0.5
0.2250 0.0010
843.9 824.0
4.61 3.30
2.91 2.23
50.9 47.6
51.3 49.3
52.3 54.8
179 122
221 203
231 204
275 234
342 336
377 387
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- Worldwide Survey - Asia Pacific

Australia

China (North West)

China (North)
China (North East)
China (East)

China (South)

India
Japan, Grade 2

Japan, Grade 3 .
Japan, Special Grade 3

Korea .
Malaysia
Singapore

Thailand
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-~ Australia

Cloud Point, °C
CFPP, °C
Pour Point, °C

HFRR, um

Wax Content @ 10°C

Below Cloud, wt%

Sulphur, wt%

Density @ 15°C, kg/m?

Viscosity @ 20°C, cSt
Viscosity @ 40°C, ¢St
Cetane Index 2 variable
Cetane Index 4 variable
Cetane Number
Distillation, °C IBP
Tio

T20

Tso

Tos

FBP

YN
-

g b o

National
Standard

460 (max)

0.05 (max)
820 - 860

2.0-4.5

46 (min)

370 (max)

P
€ vy

ot

Maximum
Observed

1
2
6

402

8.7
0.0431
848.5
4.89
3.05
55.1
58.4
61.0
199
243
253
277
343
354

National Standards and physical inspection data

Mean

-1
-5
-6

370

5.0
0.0230
837.2
4.37
2.80
52.0
53.1
56.5
173
223
236
269
336
349

Minimum
Observed

5
-9
-9

319

3.6
0.0030
828.4
3.91
2.55
49.1
49.5
52.5
154
209
221
262
328
341

DIES

0404234

0
-4
-6

377

4.1

0.0332

833.3
4.46
2.85
54.9
55.3
58.7

165
215
233
277
342
354

DIES
0404407

4

8.7

0.0272
831.9

4.73
2.99
55.1
58.4
61.0
199
243
253
275
328
341

DIES

0404423

4.8
0.0431
848.5
4.89
3.05
49.1
50.9
56.5
198
243
253
273
330
341

DIES
0404533

3.6
0.0030
828.4
3.97
2.61
53.5
54.0
56.5
161
209
221
262
343
352

DIES
0404534

4.7
0.0040
841.8
3.93
2.56
49.4
49.5
52.5
154
215
227
265
335
349

~ €

DIES
0404814

4.8

0.0198
843.4

4.69
2.95
50.2
51.1
54.1
178
228
239
271

338
352

-

[

£ Asia Pacific

DIES

0404816

4.0

0.0305
833.0

3.91
2.55
51.9
52.3
56.5
157
211

224
262
338
353
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National Standards and physical inspection data

-10°C Solid Point Grade

CFPP, °C

Solid Point, °C*
Sulphur, wt%

Density @ 20°C, kg/m?
Cetane Number

Distillation Tos, °C

-35°C Solid Point Grade

CFPP, °C

Solid Point, °C*
Sulphur, wt%

Density @ 20°C, kg/m?
Cetane Number

Distillation Tos, °C

National
Standard

-5 (max)

-10 (max)

820-860
49 (min)
365 (max)

National
Standard

-29 (max)
-35 (max)

800-840
45 (min)
365 (max)

Data supplied by Petro-China
* Solid point is 3°C lower than pour point
Specification shown is BG/T 19147-2003

71

Maximum
Observed

-5
-12

Maximum
Observed

-29
-35

Mean

-8
-15

Mean

-34
-39

Minimum
Observed

11
-20

Minimum
Observed

-44
-46
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-20°C Solid Point Grade

CFPP, °C

Solid Point, °C*
Sulphur, wt%

Density @ 20°C, kg/m?
Cetane Number

Distillation Tos, °C

All Grades

Sulphur, wt%
Density @ 20°C, kg/m?

Cetane Number

Distillation Tos, °C

SIS AN e M ORI e
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e it e .' s
RPN €5 G,
_\_ ‘,_"‘/ Y &)
National Maximum Mean
Standard Observed
-14 (max) -17 -21
-20 (max) -20 -26
820-860
46 (min)
365 (max)
National Maximum Mean
Standard Observed
0.190 0.080
826 819
56 46
321 290

Minimum
Observed

-29
-30

Minimum
Observed

0.015
815
45
256
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National Standards and physical inspection data

0°C Solid Point Grade

CFPP, °C

Solid Point, °C*
Sulphur, wt%

Density @ 20°C, kg/m?
Cetane Number

Distillation Tos, °C

-20°C Solid Point Grade

CFPP, °C

Solid Point, °C*
Sulphur, wt%

Density @ 20°C, kg/m?
Cetane Number

Distillation Tos, °C

National
Standard

4 (max)
0 (max)

820-860
49 (min)
365 (max)

National
Standard

-14 (max)
-20 (max)

820-860
46 (min)
365 (max)

Data supplied by SINOPEC
* Solid point is 3°C lower than pour point
Specification shown is BG/T 19147-2003

72

Maximum
Observed

3
0

Maximum
Observed

14
-20

Mean

-9
-4

Minimum
Observed

-3
-6

Minimum
Observed

18
-24

-10°C Solid Point Grade

CFPP, °C

Solid Point, °C*
Sulphur, wt%

Density @ 20°C, kg/m?
Cetane Number

Distillation Tos, °C

All Grades

Sulphur, wt%
Density @ 20°C, kg/m?
Cetane Number

Distillation Tos, °C

National
Standard

-5 (max)
-10 (max)

820-860
46 (min)
365 (max)

National
Standard

Maximum
Observed

-5
-10

Maximum
Observed

0.0910
856.2
59
363

Mean

-10
14

Mean

0.0304
834.0
51
340

Minimum
Observed

-16
-16

Minimum
Obser