PCT/US2021/033576

117

WO 2021/237040

b
7.

X
o &
O@ :
go ° ‘
O %uO it i

FIG. 1



PCT/US2021/033576

WO 2021/237040

2117

FIG. 2



WO 2021/237040

317

PCT/US2021/033576

Linit

Botling
Poini Range

*C

371 - FBP

371 - FBP

17E - FRP

371 - FBP

371 ¥8P

371

- FBP

Conventord
RMGIS0
VLEFOQ

Shale Fuel
Oif §
{FO |}

Shade Fael
O 2
{(FO 2

Shatle Fuel
il 3
{FO 3

Shale Fuel
it 4
(FO D

Shale Foel
93t
(PO 5

Canventional
Light Sweet
Crade

n-paraiiins yol% - 3.6 9.67 4.89 333 5,72 4,03
i-paraffing vl ~ 33.08 224 IRi2 2132 2196 11
naphthenes vol% - 47.73 46.47 3547 50,09 47 45 3727
1-ring
aromaie val% - 7.49 §.49 15,17 1127 1.2 13,59
ring
class
Aromgtics vol¥y %08 13.62 15,45 41.62 24 3% 247 G678
?51?“3’ B 3 9711 8672 869.4 90%.5 880 4 888 924.2
Kv3ag St 69,2 5,89 4791 140,81 TOE.56 7769 154
Aliphatic wi% - 0.01 0.011 0.075 0.044 0.037 0.223
sulfig
Sutfur wi%o (475 2.014 G017 3.217 0,037 {3,049 .97
Flash Poini “C 96 224 228 236 233 231 238
CCAT 853 753 756 TR TES T6HR 793
Eneegy Mikg . 42 78 42,75 422 42.49 42.51 41,78
{ontent =
g

Carbon Of‘ . < . . R : .

o CO2%g Al 3152 3154 3172 3106 3166 ER T
Intensity LT

of
fuel

Carbon wilh - 85.98 £6.03 8652 16.33 8612
Hydrogen wiy - 4 13,93 13,08 1335 HEI) 12.85
i?i?{fmn wWppH - 25 30 396 200 147 640
Nitrogen Wppn - 71 1l 1881 348 404 2079
Ratie of
Hydragen . 1.94 193 L8 187 LBT 178
o Carbon
BMCT [ 222 23.6 KRR RIRS RS 46.9
NeHepuane 22 0.03 0.03 0.07 0.01 0,02 0.28
nsolubles
MCR Wit 5.96 {06 .15 243 .56 4 4,32
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Boiling Point Range |

371 -~ FRBP

371 ~FBP

3

{-FBP

ISOR217 | Conventional | Selecied High
RME 180 BEMGIRD Naphthene to
VLSFD VLSEO Aromatic
Limit Ratio Shale Other Shate | Conveativoat
Fucl Oils Fuel Otis Fuel Gils
Propetty Min ~ Max Min ~ Max Min -~ Max
Nusber of Samples ! 36 it 10
19% off ¢ ~ 368 - 401 386 - 243 IN2 - 436
SO% off *C - 39 -477 458 - 370
S0%; off °C - 323618 436 ~ 608 876 - T09
05% off °C - 574 - 708 465 - 704 073 - T6l
Final Boiling Poing . - ) . o o e
A - 1052 - 1163 19 - 1160 152 - HORG
(FBP) C 0 116 59 - 1160 I HOR(
. Max o er . ) 8311~ 9242 ~
iy e iyt (¥ EET . ’
Deansity kgimy 991 0 9711 85919106 9262 1768
KV at 56°C minls ;‘:{;‘;} 692 26 - 231 14215 166 - 142285
Sullwr WppHt Max 6850 3475 73 - 2356 431 ~ 873 7205 - 31038
Flash Point °C Min 60) 96 219 238 201 - 235 229 - 262
CCAL Muax 364 8§53 782 -793 733 - 800 793 - 845
Abiphatic Suliar WpPI - 63— 1764 227 -211 2HTS - PTRON
Aliphatc Sulfurto |- appu . 02100 | 024079 | 02005
Sulfur Ratio Wppi
Nitrogen WP v 30~ 2065 83 - 1825 2T - 571

Basic Nifrogen PP - 10 ~ 396 - 557 S48} - 1385

seie Ni >

Basic Nirogen o | wppm - 0.07-100 | 01206 | 024-01

Nitrogen Ratio WppI
Aromatics Wit 50,8 12.5 - 430 380499 53,2 838

Para{fing wiin > 18.4 380 197 - 26,7 30177
Naphthenes wits - 330319 200300 I3.2~355%
Cyclic -
Hydrocarbons wi% 610-815 | 733799 | 812-970
{Aromatic +
Naphthenes)
Saturated -
Hydrocarbons W% S49-RT4 | 408611 | 274533
{Paraffins +
Naphthenes)
Haphthengs 1o - 075-387 | 058-096 | 016-071

Aromatics Ratio

CCATI0 Aromatics - 74604 | 159198 | 101158
Rauo
Hydvogen o Carbon | wit s - - . -

R - . 84195 179~ 194 83227
Molar Ratio with L84~ ' 194 e
Microcar Max 13 38 e
Microctrbon Wit Maxc 13 I G.04-307 | 006042 19177

Residag
AT o iane -
N-Heptane Wit - PO0-15 | D00-084 | 028-141
insolubles

BMCH - 68 18,4396 14,5 - 48 4 453877
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Botling Poind - 145 -FBP | 145-FBP 145-FBP | 145-FRP | 145-FBP 145 - FBP
Range, °C
150 Conventional Sinple Simple Fuel Simple Simple Stmple Conventionsl
8217 RMG 380 Fual O O () Fuet O Fuel O Fuel Ol | Light Sweet
RMA 10 | VLSFO {1} &) {43 {53 Crude
VLSFO
u-paraifing ) 1677 19.69 12,73 13,65 1541 12.07
. 30.5% 27.95 2109 22.85 22.80 16.77
napbibencs . 4472 431% £1.04 45,96 4737 4161
{vol¥a)
Ty
aronatic ring - 3306 £.28 12.16 8.5} 836 {230
class {vol¥s)
Aromatics 80.8 793 9.10 25.01 [4.43 14.39 2955
{YDI t,-/u’)
Density at Max a7 . e - c i i
15°C tkeimnd) | 920.0 971.1 824.3 BI51 857.0 842.6 841.3 #07.4
BVI0 {54 AMax e . 1 < e « s . -
10,60 69.2 362 3.53 6.07 4,08 4.41 78
Aliphatic - . . .
" . - €00 33 D37 022 0.016 ¥.169
Sulfur (with) 3,004 (OGS 3.0 3.0 RIS (3.169
Sutfur{wio) - ‘ s , N - <O
alfurtwito) ;’28 0.475 0.008 6.009 0.114 0,028 0.623 0.5960
Flash Point Min 60 96 A3 61 63 63 63 66
CCAL Max 850 883 T 771 87 RO THO 90
Energy
content - 43.28 43238 42.87 43.07 4308 4358
Mk
Carhon
Intensity (kg . . - N . " e
of €O kg 3.19 314 114 316 315 L 315
of fuel)
Carbon(w1%4) - 85.69 %374 86.26 86.42 86.03 56.03
H}fdr?gmi - 14,34 £4.24 13.54 13.93% 13.93 {333
nilrogen - 8.4 10 Y 73 54 ~308
{ppo oL
hirogen . 23 32 RS 216 184 964
{ppm m'my
Ratio of
fuydrogen fo ~ 199 HREH 1.87 193 1.93 1.83
carhon
BMCI 68 224 2237 327 200 281 36,03
N-Hepiane
Insotubles 2.2 0.016 3015 G012 (.27 £.003 3123
{wle)
¥ i
MCR (w1%%) 5.96 0.019 0.043 8070 1.008 0,196 192

F1G. §
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i
Bhing Poing - - t43 - ¥HP 145 - FBP 145 - FRP
Range s
ISO 8217 | Conventiimal | Selected High
{4 RMGIS0 Naphthena to
3 VISFG Aromatic Ratio Other Shale
Shake Stnple Simple Fucl Conventionad
Fuel Qils Oils Siopie Puet Oifs
Property Min - Max Min ~ Max Min - Max

Wumber of

57 14 16
S( a2
¢ - 190-333 3
0% off 2 - 261496 446671
DPonsity kegim® 9113\13 G734 H1Y-8608 TEIRTS BOT99Y
s g " Max o b e I .
BV st 530¢C s 000 692 RTS8 1.3-7.6 S E-{E9S

Sulfr WPpRE Max .50 0475 .006-0.328 0.002-0 484 {.350-4. 383
Flash Poun o4 Wi & 96 6068 48-07F 60-123
CUAL Max 830 8§53 TO9-T0Y 762804 FOO-543
Aliphativ Splfur WREL - 371090 11-1039 1690-1 5607
Aliphatic Sulbur P ~
o e 831160 0.21-1.00 8.23-0.53
Suffur Rano i
: wppm - 17971 382
Whp - G-239 §-25
. ogen ki § wppin ; : .08-0.59 £.24-0.98 .24-0.31
Nijrogen Ratin WP
Aromatios it 308 8.7-31.% B-374 334749
Paratiing - 2 7 270081 4.7.28.6
Naphthenes Wilh - EX 2IR-412 175418
Cyelie -
Hydroeatbons 4o 56.3.722 39721 £9.6-94.7
{Aromatic +
Si e -
Hydrocarbons |-, 68.1-913 624930 254669
{Paralbng +
Naplithenes)
Naphthones o Wit/ - c e
) X 358 €94 6 12-1.2
Aromatics Ratw v 1.3 46 4.2
Hydrogen {o W - £ =ty Q1 o D ens
Carbon Ratio Wit 183200 182192 1.82-2.21
M axhos : Max 2.50 3.96 : Gy 2 4n
Mioembon 1wy | M3 ¢ B.0-1.1 f0-1 8 13139
N-Homtane 2
N H\.pmf:.u Wi o G.O0013-0.4234 | 0000001087 | 012264110111
Inschddes
BMCT 68 20-35 18-39 3578
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Muthed

Pastiflaie 1

Dasuliste 2

Phstilfafe 3

Phstitiate 4

Phstibtafe &

APl

e D4082 348 359 AR3 358 aR3
Cravay
Cada,
from 0.85 (83 083 (¢85 083
-’\}}E LA 4 FLape T P N
Qraviy
Sutfue D622 1.094 £.023 D407 0.023 60075
fwtha}
M LTIV Ey JATE
'f’mmg\’.n FREISeY 145 73 «5 5 6.5
{wppid
Cloud P RT3
- - e -3 3 =
0y H { f
Y Ry
lum B D3v4e 3 4 3 1 o
{°C
Drerived v
THOER™ . .. . . .
Cetane b !‘t{‘fg 62, 59 2, 61 &6, 64 £, 62 68, 264
; DHEA
Numbwr
0% off {32847 256 295 293 340 3
S8 off | DIRET 323 322 320 336 326
G0 off PES8Y 354 353 353 356 356

Method

Distidhae 6

Dhstillade 7

CGeavity {u'nd}

AP Gravite

AP Gravily B40s2 366 3348
Speeibe Cale. from 8.84 G086

Sudfur (w6

£R2023

?;w"i&zr»gtle {29 40 %2
{wpping
Clond 71 {°C) DE773 1 4

Four Pt {*0) Dsugy -1 3

Derived e

e Draoss ey 1 i

Celang DESOD 703 64.00
D28RT 293 208
{12887 327 378
{32887 A6 361
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. Pastitlate | Distillade stiiate Distillate Jistitlaie
Units E_}}\tsgmg i);si{;ﬂ e | zaiﬁz{i}ﬁ we | D \”hk 1§11 ;x;n e D‘?\-i'l{‘\
it
2 03 62 64 a3 63 Min, 60
keim® Ri34 8141 K327 R2H.5 826.6 Max, 890.0
e oSt 26 25 2.8 27 27 2.6
ooty at -~ 22 23 24 2.3 23 ;
Max 1007
By
Regulation
Sulfur Content PR .00543 £.00363 043936 A EEES (181366 Max:
i1, L85,
D003 -
Q6015
Carbon Confent mass e 8361 R3.63 8615 83492 5903 -
A massh | 1938 14.34 £3.77 14.05 14.06 -
Content
NHrogen o o n
Content il 6 ' e 7 12 !
Energy Conent MIkg 43.2 432 42.9 43.0 43,4 -
Chnd Point 2 ] -2 2 3 {¥ -

Surqmer §

Paur Potst o 3 -6 -3 0 -3 Whnter -6
{Max}
Cetane Indey, o - oo - o . "
SRRE - 33 54 A0 4] h¥ Min. 40
Jenumnbey
Cetane ndex, : 57 16 @ 3 3 )

2-nuber
Acid Nundber wrKOH .04 (.02 .06 {104 (1O Max. .5
v Distiliation (D86}

10% off Temp. °F 374 371 7 373 373 ~
0% off Temp. 487 483 S 485 493 ~
0% off Towgp. 6$97 700 13 T3 707 -
a-parafiins 20 22 7 i7 {4 -
-pavafiing 3 24 24 28 24 -
cyclo-parafiios 2" 3 42 % 47 46 -
{-ring i 12 249 0 12 32 -
ACBIanes ol & 7 (& 1t 1) -
Saturates vol% 94 43 Hd 19 89 -

FIG 8
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Compraraiise Comparatise ISGR2EY
Exanple DMA
Dastiflate § imiis
Tlash Pow 87 93 AMin. 6l
Density et 13°C SR 6 58T .8 Max. 820G
Viscosily at 40°C 8.3 7.0 -8
Viscosity at 30°C s8¢ 6,2 3.3 -
Max 1087
By
Regulaiion
Sulior Content sty 22536 (.363% (.3358 Max:
QU 005,
O.001-
[RES
Carbop Content mass 83557 R6.03 {703 -
Hydrogen e
Caontent s 1217 13.61 12.58 )
Nitrogen Content mg'ke 184 i3 -
Energy Confent ka 428 422 -
Clond Pogi ] 9 -
Pour Point Sumneer &
2 -38 H S Winter -6
(Mux)
Cotane fndex, 4- . .
nunher ‘ ) 34 49 432 Min. 40
Cetane Jadex, 2-
sunber B 19 $1 44
Acud Nuwber K .62 {(L143 (LG8 Belax. £.5
Atmospheric Disiillation {186)
10% off Temp, °F 448 377 470 -
0% off Temp, °F Hos 310 G035 -
Q0% off Tewp. o T Ti6 T -
Compostiion
s Vol } i7 3 -
i-paraifing vttt 14 21 ) -
eyclo-paratfing vold 45 43 34 -
JRE St vol%a 20 28 24 -
\ it 43 1w 36 -
ol 36 {1 &4 -
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BG817

o wsiillate Ustiflate Yisiiiate istitlais MHstifate N
Uinits Dzmi}n 2 Dnstillate I !\Mﬁ ate .i);\,ttl' ale {mu}a ¢ PR A
{3 14 s 16 {7 S
Limit
Flash Pomd o o4 [ 65 63 64 Min. 60
Densay @ N
T Ca YT . Max, 8904
1507 R gy 816.9 8369 879 8 goog | Max 900
Viseosity )
o N\ 2.8 28 32 LR 3. Q-6
a1 40°C et 8 : ’ ‘ >4 ‘
A 24 24 27 25 26 -
Max 14867
Sulfur FRAERS I— . N . PP (.1, Q.03
. 000538 §.135¢ Q46650 (RN [EREEI PR
Content Y I3 (00551 HOGH 0.61346 S {100 -
{1} S
Chon PN wse R5.68 §6.19 8595 #5.95 .
N : 14.36 14.32 1372 14.02 1402 -
“ogicnl
Nitrogen 2 o - . - .
Content @ i ’ 173 b6 M }
brergy 4 MIKE - 4ay 2 4.9 3.0 410 )
Loomient o
Clond . ) R . .
Point C i4 5 9 i1 6 -
) o . ” Styraner
Pour Folat > 9 H : 7 2 - .
Pour Poid { { 4 Winter -6
Cetane
Index, 4- - hE:! 53 49 50 hH Min. 40
number
Cotane
Index, 2« - 57 57 R 52 34 -
vasrnber
‘}‘ N .k {103 .07 {04 306 Max 0.5
e Distiliation (DRG}
F ATY 373 388 378 377 -
o 99 490 523 494 510 -
GO off F 736 T3 T3 4R 745 -
wparaflins 1 voll 19 21 16 17 1% -~
tpavaiiins vt 31 249 24 23 24 ~
avelo- Vol -
patraliing o 43 43 43 47 46
{-ring 32 30 39 22 32 -
Aronwiios 1] 7 7 il 11 -
Saturtes 43 &3 83 R4 KR -

FIG. 10
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Camparative e
) Cistillate 3
Tlash Pow N 87 64 03 Mg, 66
Density et 13°C keifm? SO 6 KRR ERT.8 Max. 884
Viscosily at N o
400 et €3 3.4 7.0 £e0
Viscosity st -
50°C et 6.2 28 33 -
Max 1007
Sultur Contond raass¥y 22536 {.3653 (3258 M
{31, {105,
0.001-
00013
Carbon Content massta R3.87 8&.03 8703 -
Hydrogen
Caontent 1217 13.61 1258 )
Nitrogen s
{ meke 421 184 193 )
Eaorgy Content MIkg 41.3 428 422 -
Cloud Pot s <33 A g -
Pour Point e A5 ) 5 &;hf;:ﬁg:e;‘ E?
Windey -6
Cetane Index, 4- .
aneber ) 34 39 42 Min. 40
Uptane udey, 2-
auber ) i 31 44
Acid Number mg KO .69 {105 £1,U8 Max, 0.3
Atmospheric Distllation {D¥6)
0% off o 448 377 47U -
0% off °F G049 i G035 -
GO% off °F 736 Ti6 T34 -
Composition
u-paraiiiog vally i 17 N -
paraihng 10 3t 13 -
cyelo-paraiBng 45 43 44 -
oring 20 2% 24 -
Arortios 31 19 30 -
Saturates 56 8} 64 -

FIG. 11
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. Prstillate | Distidlaie | Distillate | Displiste | Dastillake
Wethod Unidts ;

i i 3 4 3
AP Gravity 24032 ~ 273 295 327 298 328
Specific Catee
* i from API il 8911 TG 0.8518 8783 3.8607
Uravity N g
- Oravity

Density &
152
Viscosity at
(LTS
Visoosity at
1000

D2 (L8866 GRIIY (.855% (L8729 (8547

042 EEls 23032 18841 3900 {8556 1484

027042 s H.9388 £.2963 SN0 G308 34372

Cale from
Vi Kva s - 210 97341 P79 1033 H3ia
KV

Sulfar Content 2622 s (.040 0.012 3039 (10
A0S A6
Ejjﬁ‘kﬂ“ DI kg 44 63 307 52

Hydrogen AXMIIRG7T
Content
Pour Foini 334944
MCR. 34334
Sabustes
ARCH
ARC2
ARCH

s 1343 IR 1399 1331 14.03

(.00 .43 .01 (0% Q.02
76.99 R9.06 TR.93 8750
08¢ 6,26 503 367
343 253 5,53 314
194 .3 387 112

ARC4 2.5 {} i8] i}

Sulfides 2.32 .63 132 1.59

Polars 303 3] & 1.9
109 off II2R87 TOR 701 696 i3 708
SO% off FIZRY? B2 8i1 R(2 815 B(¥7

G400 off 934 344 944 446 244

FIG. 12
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Method Units I)isiz{i}a'tt: I{)ist'i?{izﬁc
APT Gravity 3052 - A 2732
o Lale,
specits fom AP | eimi | 08756 | 08916
Cravity N =
i Graviy
;I)fo“;“‘ " D042 Q8T | 0887
Viscosity at DI | mes | 3177 | 20972
GO
‘E&}%ﬁfk o 7042 s | 61502 TITT
Cale from
Vi Vel - 41437 97502
KV10¢
Sulfur Content 02622
Nitrogen 134629
Content
Hyvdrogen ANMEIRG?
Content
Pivar Poin 5949
MUR 04530
Saturates
ARCH
AR{2
AR
AR
Sulfides
Polars
1074 off PI2ERT 7 712
0% off DIERT 820 826
9% off DI8RT G458 963

FIG. 13
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Name VEILD VG022 [ VGD3 V(Er4 | VGO S | ISOR21T
HMDEO
Limis

Flagh Point R 221 223 232 Min. 80
Drensity at 15°C kg 8625 #0901 880.2 Max. 675
YViscosity at 3(°C [ 2132 194 EXN Max. 80
By
TS . Regulation
Sulfur Coxment rmass FE

0.00% 1011 0.167 (U582
8597 86,02 80.52 RG.36
4.0} 13.9¢ 1323 13,55

Carbon Comem
Hedrogen Content

T

Nitrogen Condent make 51 34 832 IR
Ratio of hyvdroges

to carbon * 1.94 1.3 1.82 1.87
Energy Content Mlkg 4284 42.82 4243 42.61
Cloud Point 2 44 37 kY 43
Pour Point o 42 34 37 9

CCAL - 764 F64 ? ;
Acid Number mgKOHg .08 0.07 0.11 .08
MCR massha .02 .04 1% .09
BMCE - 24 331 347 304
N-bepisne I
misolabies Q.00 010 300 .00 (.00
(1% off o 733 731 737 734 733 -

“F TER 765 Bt 7494
°F S04 243 914 QU7

TR 77

3

n-paraifing i 6,348 .38 §.32 -
-paraifing wirith 3547 3137 2645 -
cvelo-parafiing vl 4782 477 -
1-ring volds 2881 .91 2 -
Aromatics vl 1072 12.87 20.06 2017 -

FIG. 14
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Copuparstive Clonrgparative Coppaeative IS0 BT
Example Exasmple Example RMDSO Lty
Distillate § Distillate 2 Distillate 3

Tlash Pouat N 229 224 220 Min, 60
Deasty @

9673 9023 932 6 Max. 975

Max, B0

=
b
e d
Ja
pes

3
&3

Regnlation

Sulfer Content mass¥a 3467 0,703 0,688
Carbon i
Content AT 84,75 £6.10 86.84 )
Hydrogen massHa -
Coneny . F148 12,98 12,28
Nifrogen 4
Cantent mg'ka 1756 1099 1087 )
Ratto of
hydrogen to - -
atbon 1.61 1.79 1.68
Energy —
Content SRS 137 $1.74 )
Cloud Pot °C -2 S -
Pour Point > = 3R Max, 3
/ - %33 RI3 dax
mg By 1.29 173 Say. 2.8
R 748 T30 IEN "

°F 824 804 81t -
90% off “F 937 S D14 -

neparailing voldi 4 6.06 421 -
i-parailing o 643 17.27 1354 -
oyelo- oy d0 -
paraffins valte 4281 3442
3-ring i 18.23 -
Arorgatios i 47358 .

FIG. 15
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Copven- VI Fusl VR Fuel YR Puel | VR Fusl VR Fuet | Comp. light
o Qi tnt () (LIRS Qi ¢4} b {s) swent erde
VLS

neparaiiins .54
(vl Varies 276 P4.43 LES 0,37 87

-paratiing 266
{valie) Varies 1585 17.36 597 787 .57

saphitienss 2778
{vf¥} varies 47 40 41 84 27.59 3332 S0.87

{ering 14,46
aromatic
flng class

{volbs) VHries 13.25 116D 13.60 1346 12.33
Arouwbics varies 23,99 2637 04,58 3644 384 0.1

BCT L

9366 BRI {BO.0
; ~1i0 3440 4313
iy 0440 {1029 04134
B Point >} 333 133 333 341
LCAL Ri% 724 29 ENLL 801
Enorgy 41.03
content

9361
10706 FOG0
Q078 1449

41,73 42,59 43.51 41.66 42.19 4213
Carbon BEO6
(Wil ~RF K600 46 45 86.33 @627 8637

1262
(it ~1f 4 1385 F383 P27 13.3% 1348
Nitrogen ARE8
{ppm meng vares {37 240 kLI 1129 11E0)
Hatio of 1.73
fnvdrogen o
sarbon 1.83 1.93 1.62 1.78 187
BMCE VHries 142 223 49.3 338 380
N-Heptane {178
Insohubles
{witi) ~2 .22 022 .19 ERIE (.07

MCR (wids) ~4 S 31 £ .89 170 283 1186

FIG. 16
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Blond with Distillate 98 %0 TH St 45
Fuel il 4 Blendstock 1,
vol%s
Shale Fuel (il 2 20 30 30 58
4, vol %
Property Muothod Result | Result | Roesult Result Result
MOCR. %4
MCR. % ASTM D4s30 | 00 (.12 URE (.28 032 (.30 2.50
MAss
Density, ~g 4 .y - , o Max Max
iy 342 48,2 He RG2 Y
ke DA2s 831.8 | 8424 848.2 K60.0 R62.9 2006 $30.0
P D4t or . s - i - <FOO0 or | <1000 or
Suifur, mg'ki D345 S 124 183 299 327 3000 <EO00
BV30, ¢St D443 2.5 3R 3.0 @4 113 - Max 10
KVAD, eS8t D343 3.0 7 6.3 23 153 211 -
Blcnd with Prsuillate 80 7 G 35 H3
Fuel Ol Bleadstock 1,
vol%a
Shale Fuel Qi 20 36 30 35 60
I vl ¥
Property Method Resalt | Resalt | Resull Result Resolt
ACR, %, g " . .03 RiE N -
gjff & ASTMDSSS0 | oot | oo2 | ooy | f.04 0.30 2.50
Dersity . - - o pse G 37 (8326 Max Max
e G333 {3749 31.6 ada9 R .
ki Dao23 379 ) Bl 1Bk 9000 | 9200
e e D494 or ,ﬁ o - 81 w8 < I or | <1000 or
Sulfur, mykg 13453 32 47 74 <3000 <2000
KVE0, efi D443 1.8 4.5 R 8.9 10.4 - May 10
KVA0, ¢St D443 4.4 3.6 104 {1.8 14.0 211 -
Biond waly Diatillate a0 e 53 0
Fuel O# 3 Blendstock 1,
volia
Shale Ful Ol i 20 45 50
3. vol %
Property Maethod Fesult | Result | Result Result
NMCR. 9% 027 KT 2N
MCR, % astvpasso | L osy OB TR gy 250
Tass
Drensity, A< . e wre m Max Max
3 FELD AR 2462 A6R7 BOM N -
keim’ 40325 BIR.4 46,2 8§65, 869.6 000 0 $20.0
- D294 or . . " . <1000 or | <100 or
N ke d 2 47 21 §
Salfur, mpg'ky 155453 239 T 10245 H3% “EO00 <RO00
KVS0, ¢St D3as 30 EX? 102 - Max 10
KV40, o8t D445 in 4.8 113 137 211 -

FIG. 17




