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Boiling Point Range

Ling

5

Property

Crude 7R

Straight
Run

Digsel

Priesel

Crude 80
Stratght
Run [Hesel

Density_at 15.6°C iml 0.8458 0.8328 0.8316
guivalent T10 °C 2649 278 277
D86 Bquivalent TSSO K 293 360 A

D86 Eowvalont T9

337

Cetane Index ~ S8 A 67,50
Hvdrogen content mans'y 13.24 1372 13.76
Derived Cetane Mumber - 36.44 6533 65 28
Cloud Point B -5 £} -3
Paraffin Congent Wit 3298 39,13 39,53
Naphthene Content with 41.54 4307 4547
Aromatic Content Wi 25,68 18,74 14,99
Naphthenes / Aromatics Ratio 1.62 2.86 303
Saturates Content {(Ngphthenes +

Paralflins) W%y 7432 R4.22 83,00
Cyolics Content (Ngphthenes +

Avomatics) Wiy 67,22 60,85 6146
Pour Point = -1 -§ -3

Mug Flash Point, Continuous
Closed Cup

Q(\t

{1585

CRFRP

50

=7.00

Kinematic Viscosity at 40°C &t 3.86 4,23 4.18
Sulfr Content madke 456 ZRY 283

Aliphatic Sulfur Content

s

0,039

Aliphatic SulfurNop-Aliphatic

W

Sulfur Ratio WP .64 128 1.37
Nitrogen Content WP 36,00 47.30 39,30
Basie Mitrezen Content WRLHIL 26 2 23
o N e A e Tt wppm/

Basic Nittogen/Nitrogen Ratio wepm 046 (.51 .59
{etane Index o Aromatics Ratio - Sod 4.3 4.5
Drevived Cetane Number 1o

Aromatics Ratio 2.2 4.2 4.4
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Mo.2 §i3

HHDT

HOT

Boiling Poiut o0 283 28R« 177 i
Range 360 37 371 37
ASTM Digsel | Diesel | Digsed | Diegel
DTS, { 2 3 4 3

HDT

Density

13,65

0.8332

{18189

AP Graviiy

.1

411

Sudfur
Cogtent

Mag, 18

3.6

Nitrogen
Content

Clowd Polm o & 8 -8 13
Pour Point o 3 2 18 ~23
Froere Pomnt *C 8 8.1 -5.6 -2
Smoke Foint | nom 233 281
Dorived
Cotang - §4in, 40 6R.7 - &6 A -
Nunther
Catage Index - Min, 48 4.7 738 &1 374
Met Heat of Combustion 419 43.4 43.1 -
Volumetric Heating Value 358 35,8 382 -
G Distillation
Temperature, W0 off ] U 2594 284 154 193 196
Temperature, S0% off kS 320 338 267 27 263
Temperaturg, 9% piV | °C 2823381 3% 371 350 352 347

Compaosition

Paraffing

40,63

4318

43, 43.07
{-Ring NMaphthenes 1945 1 [E22 1 1086 1 T 1 230
-Ring Aromatics 14,51 P43 1 1233 1 1197 ¢ I3
Mudi Ring Amwmaties 337 6.7 i 3 4.5¢
Total Naphthenes | wte 3663 1 3618 1 4416 b {3568
Total Avomaties | wil Max, 35 1 1988 1 T4 4 15 22,72

Saturated Hydrocarbons

Aromatics Ratig

. N widy 80,12 O S L N TV B e
{Parafling + Naphtheuss)
Cyotie Hydrovarbons ,
(.}s: it .H}‘&“\,& DORS sest | 5603 | 597 )3
{ Aromatics + Naphthene
Maphithenes (o Aromatics . - _ .
Maphthenss &« 1113?1@5 18 | 7 10 1 16
Ratwo
Cletane Index o Aromaiies . . . i .
R ; . 3.8 3.6 38 4.0 18
Derived Cetane Numbser to - .
- 35 . 4.4 42 -

*Sample hydrotreated
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N2 Si8

Boiling Point

Range

ie

177371

177371

Dresed 24

DPisssel 3A

Digssl 47

APL Gravity

{nits DT and § *HDT and | *HDT and
FEASAT | O¥PASAT | ®ASAT
. Max, 0.845 i i
g y 18264 LE12T 18123
wimi Mig, 6,820 48264 0.1 {.812:

Sutfar Contert

Max, 13 Max, 1

Nirogen Content <32 <2 y
Cloud Paant 3 -7 -7
Poar Foit 2

Freeze Point 8.4

Smoke Pomt T 136 334

Dertved

Calme Min, 40 Min, 3 83.2 674 §7.2
Number

Cotane Indey Min, 46 NMin, 46 ERRY 0.2
Net Heat of Combustion 43.0 3.2

Vihmmetrie Heating

{Mag, 3%}

M i 353 351 35.1
(O Pistidlation

Temperaiyre, 10% off o 284 105 194
Temperature, S0% oft 1 °C 3 3% 366
Temperanwe, 0% off | © axaoar] 0% 367 351 352

Compasition

Parafling

4317

4260

{-Ring Naphthenes

29.40

38,56

PR

{-Ring Arcmnatics

000

.00

Q00

Malt Ring Aromatics

Q.00

100

Q.00

Total Nophthonsy

PRt ]
5483

§7.3

3740

Total Aromatics

Max, 35

8.00

400

Q.00

Aromatios Ratio

Saturated Hydrocarbons wi%a 108 1M 100
Cyelic Hydrocarhons 3483 7.3 5% 4
Naphthenes to Aromatics o - o
Ratio ' ' '
Cetane Index to

*Sample bydrotreated

S Gample exposed 0 aromatic shration conditions

FIG. 8
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Boiling Poi
Range

288371

177371

ARQ AT

Lnuts

Diesel 6
*HOT and
¥ ARAT

Diesel 7
HHOT and
SRARAT

Diesel 8
FHDT and
FEASAT

Diesel
SHDT and
SEARAT

gimi

(.79

0.81

479

¢

.81

AP Gravity

43.7

Sulfur
Content

my'ky

0.2

0.2

Nitrogen

N mgkg $.2 <£.2 <3 <02
Content BN
Clond Point o 8.6 33 84 3

Smoke Point

N

77
277

Cetane Index
GO
Distillation

Temperature,
0% off

2867

86,8

Temperatue,
5% off

3219

RN

Temperature,
Q% off

°C

LAY

Al

=
2

Composition

Parafling

wity

0.9

Total
MNaphthenes

widy

£

o
o
~J4

Total
Aroniatios

wita

6.4

Saturated
Hydrocarhons

Wit

93.6

Cyelie
Hydrocarbons

wild

IR

Naphthenes
0 Aromatios
Ratio

witewib

2.0

{etane Index
o Aromatios
Ratin

9.9

6.1

el
B2

Fodeled sample exposed to hvdrotreating vonditions
Modeled sample exposed to aromatic saturation conditions

FIG. 9
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Tailpipe ¢

Engine out omissions

Fuel
Commamption

02 {0 HOC N

HOPR

NOx PR

Heee/ 100 kin

g'hin mghan | mgdan | mgkm

mgan

mgiim

. 10,06 2633 1 28627 1 oaey L o27ms ] oessn | 2003 | e
1LATGES

YR Diesell 10,13 637 | LT | 267 | 30083 1 80857 | 25063 | 86T

3 R20 X o

ot 10,14 6478 1 25006 303y |30 ] sgaed | 28030 Lo
i HVO 1051 35453 1 6243 | 83 | 2716 | se69y | 1112 | 54423
5 Blond A 994 LR | 1388 169 | 270671 £0993 | 173 | TR
6 Blond 9.8% 2562 | 12297 | 1A83 | 273771 77187 | 16T | e

Pl 134
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S_Blend_A Poreent | Tailpipe emissions Engine oyt omissims
“ Yy (13;‘:9@ YOESS
miﬁm:&taiﬁsrs&

Comparator Fugt o 0 HC NOx jCOPR
Consmption

i Base Diesst i I8% 1 4T0%
2. B7 Dissel L% 2% | BT %
383 Drese 28 T3 ] 476% | 0% 14.3%

-329% ~€i€>§‘f~"£«. P35

sPositive peroentag e“‘enmmtc that o result for Blend A is lower than the comparater. Negative (1)
percentage indicates that 2 result for Blond B i higher than the compar

0L,

FIG. 138

£ Blond_B Percont Tailnipe omissions Engine ot emissions
{%} Change versus
Compangiast
Craaparator Faet | 2 CO HC NOx JCOPR Y HOMR
Consumption |

i Base Dicssd
B7 Biessd
3B Diesed

j]

4 HVO S U I N N
sPositive percentage (%0) indivates that a result {-}

percentage ndivatss that a resalt for Blend B s higher than
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