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(e) SRC (1ight organic liquid and recycle solvent); data from ref. 38,

TABLE 7. - Continued,

fXstitlate categarles

Property Tent
Light organic | Recycls sol-
Miquid vent (J-1930)
(4-1951)
Gravity, %API (lpe‘clflc) s (0 9182) [ we-<(1.009)
Bolling range:
Initial balling potnt, °F 181 26
5%
10% 284 398
0% 325 105
0% 135 30
0% %8 54
50 % 385 492
6% s 328
%% 192 366
HO % 407 395
% B 413 657
»5Y
Final bolling paint, °F 561 "
Pour potnt, °F ' 65 o
Flashpoint, °F - 105
Viscoalty at  300°F, ¢s 1.46) 5. 88
o 20°F, s 0.647 1,464
at DF
Ash, wv1% D-482 18, 3.
Ash: ‘melt temperature, °F
Hest of combustion, Bu/lb’ 171 224 16 218
Curbon residie  (Conradaop), wil 0.01 0.08
Carbon ramabottom, wi%
Thermal stability
Electrical conductivity
-y
Sedimcmj Wiy YOIk U R '
LF(-(:;..lllll_v
Corroalon




JA:

Bydrecarbon type:
Baturates
Olefina
Ammatics, taial
Asomatice, polynuclear

Lumirameler number

Anallne polnt, °F

H/C stom ratio

Elementzl anslyses, wi'h:

c 26,22 [JA])
H 9.68 1,35
N 0.2) 0,59
s .40 0,12
o 5.00 4.05
Teace melal analvacs, ppm:

v ) 0
H 1.2 0.1
Na 1.9 1.4
K 0.4 0.4
MR 0.1 0.2
L) 0.% 0.4
b 0.9 0.3
Cu

Fe 1.9 4.4
o 0 i
n

i

Mn

Mo

W

T 11.0 1.0
21 0.0 1.5
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TABLE /. - Contnued.

(£} SRC products from Kentucky #9 coal; data from letter of May 16, 1975, to T.W, Reynolds, HASA Lewis Research Center
from Robert 6. Speriac, Pittsburgh & iidway Coal Mining Ca.

Property Teat teatilate rategossen
Solvant- Wash Light
retined sslvent ol
coal
Gravily, QAPI specilic) <==< (0.984) | ~-~~ {0.3}4)
Bolllng range: D-86
Initia} bolling potnt, OF 383 153
5% : 402 213
1% %08 280
0% 413 1301]
0 an 322
0 1 mn
%% 425 342
©% 4 350
0% 86 187
Ho % . i 366
0% ] 435 160
%% 463 400
Final botling point, °F 592 102
Pour point, °Fy fuston jolnt, P 0
Flashpolnt, °F
Viscosity st 31°F, cs 1.216
at 100°F, o8 2.5 0. 794 1
o op ’
Ash, wt% 0.1
Ash; melt lempecatare, °F
Heat of combustion, u/ib
Carbon restdue
Carbon ramabotiom, wi%
Thermsl stability
Elecirical conduclivily
Water
Sediment
Neutrallty
LCormalon




66

Hydrocarbon bipe:
Satureies
Glelina
Aromatics, tatal

Aromatics, polynuclear

Luminometer number

Anal(ne paint, OF

H/C alom ratlo

Elemental anslyacs, W%

Cc 5.1 86.2 a2
H s.} 8.8 19,1
N 2.2 0.8 3.6
& 0.9 Q.2 0.
Q [} 4.4 [N

Teace metal analyses, ppm:
v
Hi
Na
K
Mz
Ca
b
Ca
Fe
i)
Zn
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{g) SRC (1ight organic liquids and recycle soivents); data from ref, 41,

TABLE 7. - Continued.

Property Tent Dsullate categorles
Light Recycle Recycle Recycle
organic Ifquid sofvent anlvent solvent
(76D-1291) (76D-13019) (76D-1289) {76p-1290)
Gravity, ®AP] (specitic) new (0.8470) | =-«(1.0318) {--- (.03 |--- (1.013))
Bolling range:
initie} botling point, °F 83 321 108 326
5% 149 161 m 167
10% i 38 393 190
0% [i}) 400 409 403
0 'L 250 416 43 44l
0% 204 442 45) 420
%% n 483 483 501
0% 339 498 310 550
0% Wy 53! 351 S84
80 % 384 586 59% 667
%% 199 647 569 in
95 420 688 124 6859
Final boltng point, °F 56) 844 902 10027
Pour paint, °f
Flushpont, °F 18 180 182
Viecoslly at ~ 100°F | ¢s 5.8 s 19 m
at  20°F, 5 1,43 1.48 2.25
at oy
Ash, wiik, PP N-4H2 10 100 100
Ash: welt temperatare, OF
Hust of conmbustion, Mu/sib 18 148 16 826 16 921
Curbon realite {Conradacn), wt2 0.29 0.19 022
Casbon ranslutiom, wi'f
fhermal stabiliy
Lleetrical vombchivity
Water g 0 o
Seilinient
Neutrallly '
Corroslon
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Hydrocarbon typo:
Saturtles
Glefinn
Aromatics, total

Aromalica, palyauclesr

Luminometer number

Analine point, °F

/0 atam ratlo

Elpiteatal analysce, wibh:

¢ 81.10 82,50 88,40

(1] 1.3 7,63 1.43 8,18
N 0,30 2,39 0.82 .50
& 0.40 0.4 0.3 (1]
0 4,003 4.00 3,30 1.10

Teaee molat enalysca, ppm:

v 212 0.2 8.9 4.0
[ 0. N2 0 i}
tin 0.4 nA QA W)
[ 0.1 0.1 0,2 0,8
Mg 4] Q 0 £
Ca [N 15.0 0.4 0.8
Fo 1.4 4,0 g 0.
Ca

Fo 24 b Y 33,0 L]
&t ) o] | IRV (]
Zn

a

Mn

Mo

W

Ti 10.0 9.6 20,9 1]
n a 1.0 o o
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TABLE 7. - Continued.
(h} SRC (Wilsonville Process Solvent); data from ref. 43,

Praperty Tust Insuilate catepories
Fraocess Hydeoprocesued process p_l_yﬂl
solvent J-8511 3-8512 1-8511
(760-1289)
Gravity, AR {specliic) 5.) 13.0 19.5 1.4
Bolling ranye:
tniua) botting polat, °F D-2881 324 173 180 172
5% s 101 218 20}
10% 94 362 268 371
0%
0% (11} 41) 402 18
0%
0% 492 469 463 432
6%
0% 564 334 525 495
IR ]
80 % 665 827 802 518
95% 109 681 649 810
¥tnal bolling point, °F an 851 818 814
Pour powt, °F
Flushpont, °F 190 7] 43 62
Viscoatty at 100 °F, ¢S 5.1% 3.4 2.20 1.00
gl 210 °F, ¢S5 1.4 110 0.93 0.90
at °F
Ash, wi% ’
Ash: melt temperature, °F
Heat of combusiion, Btu/lb 16 921 12 128 18 512 18 903
| Cacbon resldue
Carbon ramabottam, wih
‘Thermal stabllity
Elecitical conductivity
Water
Sediment
Neutrallly
Corroslon
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Hydrocarton bype:
Saturates
Olefins
Aromative, M Cerdon Y

Aromatics, polvnuciear

-1

[

"

Wnitrometer number

Analine point, °F

H/C atsm ralo

Elements) analygca, wi'h:
C
1]
N
8
o

7.4

8.83

19.32

10.99

0,62

0,44

[ 1 B

.02

Q.11

.05

Q.04

0.0

3.99

2,40

0.69

2,20

Teace metal analyses, ppm
v
M
Na
K
Aig
Ca
Py
[»0)
Fe
f
Za
Ba
Mn
Mo
W
T

0.3

Q.1

0.2

0.1

0.19

1.1

0.68

0.0

0.19

3.2

.03

2,9

9.2

212

002

2.9

8.0

3.3

2.3

20.0

1.4

1.0
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TABLE 7 - Concluded.

(1) SRC-II from kentucky Coal; data from ref. 52.

Property Tesl Drxsutate categeries
Heavy
Mid- Distillate Vacuum
Naphtha |Distillate bottoms
Gravity, 2API {specific) .845 0.979 1.080
Bailing range: D-1160
Imtial bottiog potnt, F
1 140 . 341 500 1000
10 170 390 575
0% 200 400 593
w0 207 418 608
104 277 421 642
wH 288 423 650
w0 318 439 675 .
0% 325 443 702
10 e 342 460 744
0 361 470 794
v 386 497 859
Finat bodhing potat, OF _ 4_[!0 510 923
Vour panl, °F 428 532 1000
Flashpowt, °F 370
Visvosity 1 1UU °F -
St ov 0.943 | 3.51 103

a oy

Wh, wi'{

Ash; melt temperature, °F

Ilem of vombustion, Dluslb

Curbon reatdue

Carban ramsbottom, wik

Thermal stabilny

Electrical conductivity

Water

Sediment

Neutrality

Corrosion




SOl

Hydrocarbon type:

Saturstes
Olefins
Aromaiics, total

Aromatles, polynuclcar

Luminometer number

Analue point, op

0.C wom ralfo

tlanestal analyses, wif%h: .
¢ 83.43 84,66 89.19 69.40
u 11,53 9.10 7.46 4.15
n 0.78 0,94 1.3 1.68
5 0.27 0.16 0.34 2.46
o 3.99 5.14 1.67 -

v
2]
Na
)
Mg
Ca
by
Cu
Fo
]
Zi
Ha
Mn
Mo

T

Trave metal anzlyses, ppm:
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TABLE 8. - FUEL DATA FROM COED PROCESS
{a) COED fuel from West Kentucky coal; data from ref. 53(a),

Property Tesl Bustillate categorics -
Whole Naphtha Hiddle Gag ofl .
crude (22.4 paccant)} dietillate (21.8 percent)
(46,2 percent)
Gravity, ®API (spe:ific) 2.1 “ws 20.7 12.0
Bolling range:
tnitial bolling point, °F Stmuiated 97 97 64 m
5% istillatfon — . .
0% 1w 4l 663
0% ne 48 691
®% 230 499 7
0% 257 525 1
s0% 280 555 150
8% 298 581 169
7% 32 611 190
0% 245 [51] 811
%% 835 261 671 835
95%

Finul boiling poim, °F

Pour point, °F

Flashpolnt, OF

Viacosity at °p
a Op
at op

Ash, B

Ash; melt temperutare, OF

Heat of combustion, Mu/lb

Carbon restdue

Carbon ramsbotiom, wt'h

Thermal stzbillty

Electrical conductivity

Water

Sediment

Neutrality

Corrozion
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Hydrocarbon type:
Saturatca
Clefins
Arcinaties, (atal

Aromatles, polynuclear

Luminometer number

Anallne palnt, OF

H/C atom ratio

Elermental analysce, wi®;

c 8a.1 8.6 88.) 89,0
H 11,5 13.0 1.2 10.7
no 0.12% 0.056 .16 9,09
3 0.613 0. 0049 0.0055 0,0390
o 0,344 0.342 0.352 0.246
Trace mela! analyaca, ppm:
v
149 0.5
Ha
K
Mg )
Ca
o <05
Cu 2.1
fe 0,6
ot
n 1.0
Ba
Ma 0.2
Mo 0.1
w
T 0:1
Cx g, 2
g o1
| _Sa - A0S
Hg 0,00

Sgap0rt contatay dsisiled hydroprocesstng dsta cn COZD frectians.
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TABLE 8. - Continued.

(b) COED fuel from West Kentucky coal; data from ref. 54(b).

Property Test astilate calegores

Crude Discitlnta Distiliate Renliunls
(<205°C; (205*-380°c; {>380°C;
21 percent) 54,2 percent) 24.2 percent)

Gravity, PAPL (specific) .8 (.023) | 40.40.823) | 1B.9 (941} 0.1 (999
- Bolling rangc:
Inital boiling point, °F 123 2186
5% . percent: nz 198 7
10l 12,2 02 2% als
2% 2t.9 192 2% 455
»01 .3 431 150 492
01 3.6 ) 210 512
s 1. s4 4)7 st 40 m 268 332
i0 4 3) 482 aL 90 m N4 554
0L 13 5] at 40 m 136 482
LN 82.5 312 at 40 m 62 ol
't 400 64b
u3 4)5 683
Final bouling pont, °F 95 106
Pour pomnt, °F S <5 L) 40
Plashpont, °F
Vistosty at 17 OF, sus 48
at 100 OF, sus 4){~5.1 cS)
at 190 °F, es WS 0.87 4.51
Ash, with 0 0,002 0

Ash: wielt tempegatare, OF

1leat of combustion, Dtu/lb

Carbon residue  (Conradson) p-189 0,0 0.3

Curbun rumsbottom, wtdh 0

Thermal etability

Electrical contkictivity

Water

Sediment 1

Noutrality, 2cld number D-974 0.0} 0.08 0,37

Corrosion




60L

{iydracarbon type:

Saturates

23.6

2).4

Gleling

Aromatice, Cotal

14,4

16.6

Aromnllcs, polynuclenr

32.0

sl.8

Lumirometler number

Anafine polnt, °F

/¢ atom ratto

Elememal analyecs, wid:

0,226

0.1%0

02248

0,394

0.08

0.05

0.04

.01

Trace melal analyses, pom:

v |

th

Ha

K

Mg

Ca

P

Ca

Fe

]

a3

i

Mo

sy

W

T

Ygare Asralled hydrocsrhon ealysis comtained Ia repnrt,
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TABLE 8. - Continued.

(c) COED fuel frem Utah A-seam and Illinois #6 coal; data from ref. 39.

Property Teat Dsiilate categories
Utah Iklinole
A-seam 46 saam
Gravily, ®API @apeeilic) 10 1]
Bolling range:
Initial bolting potnt, °F 280 190
5%

0% 530 73

0%

0% 530 190

e

0% 660 38

0%

0% 180 600 -

50

0% 920 684

95 %

Fina} balling point, °F 930, m
Pour point, 2F " a
Flushpoint, °F 1 m
Viscouity ut  100°F, oS 8 5

at op
at oy
Ash, mtd 0,01 <0.01
Ash: melt temperatare, °F
Weat of combustion, Btu/ib
Curbon cealdue (101 bottons) 4.6
Carbon ramsbottom, wt'E
‘Thermal atublity
Electrlcal conduclivity
Water, i 0.1 0.1 o
Sediment
Neutratlty
Corronlon




LeL

Hydrocarbon typoy 11q. vol Lt
Saturates

Olefins
Aromastice, tatal
Ammatices, polynurlear

£3.4

51.8

Jat

48.2

Luminometer number

Ansline polnt, °F

W/C stom ratlo

Etecental enafyzes, wi%:
[
H
L]
]
0

81,2

L1

.0

22.2

0s2

(1]

Q.)

0.1

1.4

1.6

Trace molal analyges, ppm:
v

4]

Na

[

Mg

Ca

Bl

Cu

Totel

<10 ppm

<10 ppa

13,1

10.%

42,2

4Y.4

| Kaphthanpra




48}

TABLE 8. - Continued.

- (d) COED fuel from 111inois #6 coal {(distillate cuts); data from ref. 39.

Property Trat Diatillate categocles

Gravity, YADI (specific} 18.4 2.5 11.2

Bolling range:

tnitiad bolting potnt, °F 1% 436 551

5%

1% 409 459 105

0%

H N

0%

0%

6%

0%

w5

9% 180 SB6 8]0

95 %

Final boillng point, °F 613

Pour potnt, °F 15 -1 10

. o
Flashpaint, °F 160 25 . A00

Viscoslty at  100°F, SuUs 52.9 (8.1 ¢5) | 39.3 (3.9 ¢§)

at op

at op

Ash, wt'b 0.007 0.0

Ash: mell temperatere, OF

Hlest of combustion, Biu/lb

Curbon reeidue b-189 0.4 11

Carbon ramsboltom, wit'h

Thermal stabiluy

Eteetrlenl conduetivity

Water
Combined o.1a
Sediment .

Neutrality

Corrosion
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iiydrorarton fvpe!

Saturales
Qlefing
Aromath s, totel

Aromatles, polvnuclear

Lumirameter numher

Anallne polnt, °F

N.C alom ratio

flemental analysen, wi%:

0.00%

0.07

Trace mola] analyses, phm:

v
t
Ha
K
kg
Ca
3]
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{(e) COED fuel from Utah 1ight and heavy coal; data from ref, 47.

TABLE 8, - Continued.

Properiy Tesat Ixstiflate categories
utah light Utah heavy
Gravity, ®API (apecilic) 4.9 22.%
Botling range:
Initist botling point, °F 176 <100
5%

10% 215 &

0% 210 416

0%

0%

e 281 552

60%

0% 152 680

80 %

%% 439 116

5%

Final bolling point, °F 565 848
Pour point, °F -85 i~
Flashpoint, °F 10 120
Viscoslly st 100°F, ¢S 0.94 . 6.82

at op
at op
Ash, wi% +0.01 <0.01
Ash: melt temperature, OF
les! ol combustion, Blu/ib Lover 18 356 18 020
Cirbon realdue 0.05% 1.46
Carbon ramabatiom, wi'%h
Thermal siability
Electricat conduciivity
Water
Sediment
Neutrality
Corroslon
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Hydrecarton hype:
Sabursics

Olefins
Aromatics, tolal
Aromalics, polynuclear

n,

45,

).

14,

Luminometer number

Analine polnt, OF

84,2

Too dark

H/C stom ratlo

1 A6

1.51

Elemental anelysea, wih:
c
H
N
S
0

0.193

0,343

<D.0l

8.05

Trace metal analyscs, ppm:
v
N1
Ha
K
Mg
Ca
23}
Cu
Ye
&f
Za
B
tin
Mo
W
Tl

<5.1

<5.4

0.92

6.3

1.81

.38

~.08

2,21

<0.61

4,1

a.14

0,54
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(f) COED fuel from Utah and Hest Kentucky coals; data from vef, 55.

_TABLE 8, - Continued.

Property Test Dstudlate calegories
Utah V. Kentucky
T-460A T-480C
Gravity, 2AP1 (specific) 19.0 22.3
Boiling range:
tntua bolling potnt, °F 198 148
5% 140 248
0h a1 281
2% 485 364
0% 510 410
0% 520 492
0% 533 E3Y)
&0 % 697 60
0% 735 657
40 % 803 ns
%% 860 182
5% 910 82,
Finsl bolting polnt, °F 950 m
Pour polnt, °F 50 1%
¥lashpoint, °F 120 a0
Visconlty at op .
at op
8l op
Ash, wt%
Ash: melt temperature, °F
Heat of combustion, Blu/lb
Carbon residue
Catbon ramabottom, wt%h 0.03 .37
Thermal nability
Electrical conductivity
Water '
Sediment
Neuteality
Corroslon




AR

Hydrocarbon iy

Satyratea 2.1
Oleline 21.4
Aronalivs, total 54,3
Arcraatics, polynuctear

Luninomeler number

Analine palet, OF

11;C atom ratio

Flemental analyacs, wi%:
< 8591 85,98
u 0.9 12.13
H 0.2 0.18
8 a,0388 0.0271
o 1.8 0.0

Trace meta) analyaes, gpm:

v

[2}]
Na
K

Mg
Ca
Ph
Cu
Fe

e}
i
Ma

Mo

T
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TABLE 8 - Continued.

(q) COED from Utah coal; data from ref. 48.

Propsrty Test Distillate categorics
Whole light heavy
crude |[distillatedistillajte
Gravily, 9AP1 (specilic) 17.9 40,2 19.4
Bolling range: D_Bﬁ
Initial boiling polnt, °F 120 241
5% 163 407
0% 325 202 462
09 228 466
w0 528 248 484
0% 269 506
0o 675 292 524
% 312 552
% __805 334 hal
e 352 613
%0, - 915 388 661
9% 432 690
Final totling point, °F 479 692
Pour pont; °F 0-97 64 30
Flashpoiat, °F D-93 126
Viscosty at oF
at of
at of
Wi, D-482 0,002
Ash: melt temperaturs, °F
Hent of combusiton, Bluslb
Carbon reswue D-184 2.0
Carban ramsboltom, wt'h
‘Thermal stamiity
Electrical conductivity
Water
Sediment R
Neutrality
Corrosion
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Hydrocarbon type:
Gaturalen
Gleling

Aromalics, total
Aromavles, polynuclear

27,8

s R

Luminometer rumber

Ar alive point, OF

/T rtom ratlo

Elements! analyses, wi%:

Kieldahl

0.478

0.533

0-129

0.05

0.03

Trace metal analyecs, ppm:

v
th
Na
4
Mg
€a
b
Cu
Fe

Mo

Ti
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(h) COED from Western Kentucky coal; data from ref. 48,

TABLE 8 - Concluded.

Properly Test Disullato categories
whole light heavy
crude  [distillafle distillate

Gravity, CAP! (specilic) 21.8 40.4 18,9

Boiling range: D_86
Iniiat balllng point, °F 123 236

51 198 367

TR 282 214 415
% 234 455
w0 467 250 492
07 270 512
0% 605 288 532
6yt 314 554
70 720 336 582
LIV 362 611
w0 827 400|646
57 435 683
Final boiting parat, °F 499 706

Pour pomnt, °F

Flashaomt, °F 0-93 116

Voot &t 100°F 0-445 0.89 | 4,51

o A

at oy

St D-482 0,0__| 0,000

Ash: melt temperature, °F

Heat of combustion, Bluslb

Curbon realve D-189 0.0 0.0

Carbun ramsboliom, wt4,

Thermal stability

Efectrical conduclivity

Water

Sediment

Neutrality

Carrosion
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Hydrocarton type:

Saturates 2.0
Olefiny
Aromatica, tolal 64,8
Aromatics, polynuclear 5.4
Luminometer number
Analine point, °F
H C atom ratio
Elementul analyses, wih:
C
f1
B tjeldahl | 0.226 | 0.19 | 0.248
§ I~ -129 0.08 0.05 0.04
o)

Trace wnctal undlyses, ppm;
v
11}
Ka
K
Mg
Ca
Bl
Cu
Fe
3]
A

RiF
Mo
Mo

K1
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TABLE 9. - FUEL DATA FROM GULF CATALYTIC LIQUEFACTION PROCESS

{Data from ref, 56]

r—— Property

Test

Iastelbate Categortes

Full-tange Fl
{Western
subbicusinous)

Full-range F2
{Bituminous,
Pltteburgh
acaa)

Diatillate D
from bt

Gravity, ®API (specilic)

1.0

10.4

14.0

Boiling range:

Initial boiling point, OF
5%

107

0%

i A

0%

ENA

60 %

g

80 %

90 %

9L

Fina) bailing polat, OF

266

[1.}]

Pour point, °F

Flushpomt, OF

|

Visvouty at oy
a op

at oy

tn_range of 464

or #5 fuel of]g

In range

ol #2 fue)
o1l

Ash, wth

0.0030

Ash: melt wmpersture, °F

Het of votsbustion, Bin/ll

Carbon reatdue

Carbon ramsbostom, wt'%

Thermal stability

Electeleal condautivity

Viuter

Sediment

Neutrality

Corroxfon
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Hydrocarbon type:
Saturated
Olefing
Aromatics, lolal

Aromalics, polynuclear

Luminameler number

Analins potnt, °F

H/C atom ratlo

Elemental analyscs, wih:

[¢]

89.5) 8,0 89,6
8.84 9,44 2.9
0.51 9.50 a.31
2,07 9,04

Traco metal anrlyses, ppm:

v

Nt
Na
K

Hg
Ca
&
Cy

Mn
Ma

T




pel

TABLE 10. - FUEL DATA FROM EXXON DONOR SOLVENT PROCESS

(a) EDS; data from ref. 57,

Property Test Batidiate vategories
Heavy naphtha Fucl ol
Raw mnud Raw 1llquid liydrotrested
1iquid liquid
Gravaly, %Al (specifie) awea{0,87) anwe(0.80) ~=~={1.08) ~eee(1.01})
Bathing range: Hoamtnal 138 - 192 158 - )92 392 - 1000 192 - 1000
tmtial bathng pownt, 2F
Al
w4 12 198 a1 462
20 1875
2l st ttation
'l L2894
' 356 3y vy | 6w
[HiNY
S
~u
R 390 160 81l 74
"
il g pnt, UF
{*our point, Yt
1 Laahpoiat, ©1° )
Visiosity at Oy
] oy
at "
ah, wi'y ) i
Aah: welt emperatace, 9F
Heuat of combuston, Bl tb lligher 18 300 19 303 17 100 18 100
Carlan restcue X
Carben ramsbotiom, wt'y,
‘hernnl statnyiny
Fleewricul conductivity
Water
Sedunent
Seutrahyy
Corrosion




TAN

Wydrevarbon lype:
Saturates
Olefing
Aiomalles, total

Avomatics, polynuciear

Luminomoter numbior

Arahine potnt, °F

I/C atom ratlo

Flementa) analyses, wife
<

A5.65

85.20

8%.40

99,80

10.99

12,30

i)

n.60

0.2t

0.86

0.66

0,24

0,42

0.005

[

0.04

2.82

.21

1.8)

0.2

Mn
Mo
w
T
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TABLE 10 - Concluded.
(b) EDS from I1linois coal; data from ref. 22,

Property Test Diaullale cotegonies
{
Distillatg HeaLY
Gravity, ®API (specilic) 4,6 (0,1)
Botling range: p-1160 400-1009 +4000F
(nitial borllng point, °F 396 403
51
UL 437 441
20%
ot
0
L 592 _ 690
1%
0%
LUK
0% 625 | 1016
93T 984
Findl bosling point, °F 1043 1043
Pour posnt, OF
Hashpoint, OF 198 204
Viscomty at 100 °F 210 440
¢St a 212°F ' 3,09 (-10.04
at 25001" 5,8
Aah, wi'h 0,027 0,0
Ash: mielt temperatuce, °F
fleat of combustion, Dtusib
Carbon realiue
Carbon ramabottom, wit'h
Thermal stability
Electrical conduclivety
Water
Sediment
Heutrallty
Corcosion




Lel

Bydvecarbon type:
Saturates

Glefins

Aromatics, totel
Avomatics, polynuclear

Lumlinometer number

Analine point, °F

1, C atom ratlo

Elemental analyses, wi%: 85,52 86.13
c 8,03 8.09
o 0,55 0.81
N 0,60 0.82
8 2,47 2.74
()

Trace metal analyses, ppm*
Vv
Wl
Na
K

Ko
w
Ti




TASLE 11, - FUEL DATA TROM Z1IKC CHLORIOE PROCESS
{Data from ref. 58]

Property Tost Iastillate categoriea

Total distilVates IR IR Run 258 Jata —
- "Hun 2% R:m 76 Hun 258 8P = 3009F oIV F - eIVT HEIIT T ~ 881y

O

Gravity, APl {apecific)
Bolllng range:

Initis} bolllng point, °F L8P Lap 392 817
5%
10%
2%
0%
(LR
50 %
60T
0%
He ‘b
0%
a5 T

1A

Fuwal boilieg, poist, °F a8/ 2 ol? 487
Pour point, °F
or

Flashpoint,

Visvoslty at g
oy

at

at O

Ash, wl "l

Ash: medt tenperature, OF

Heut of combustion, Bu/lb
Cirbon reatdut

Carbon ramebottom, wi'h

‘Thernual atadnhiy

Eleetrical vonductivity

Water
Sediment '
Newtralily

Corrodion




621

Hydrovarbon type:
Saturatice
Gleflns
Aromstica, iolal

Armomatics, polynuclear

Luminomicler number

Analine polnt, °F

H/C alom ratio

Elemental analyscs, wiT:

CRres

¢ 91,12 .17 R3. 2% 90,48 £9.69 89.40
H 8,48 3.58 8,69 )] 9,65 8.9 N
H 0,002 80194 1.6623 0.0018 60025 0.06060
8 0.02 .04 0.0 .0 0.02 .03
o .1 1.2 L6} 1.0t 1.2 1.58
Teace metal analyaca, pphys
v
th
Na
K
Mg
Ca
TN
Cu
Fo
g
70
ta
Ma
Mo
W
Tl
o) 163.0 40,9 98.0
Vieldn wt: ¢ o 172" ¢ 24,6 16.%% 41.91
135° - e83° ¥ 18,01 .57 21.1)
Jenr” y AN L) .60 3.40
a0 15.69 11,89 15,34
AT 1A3Y LYY




OEL

TABLE 12, - FUEL DATA FROM CO-STEAM PROCESS?
[bata from ref. 59]

Property

Tent

Diatidiate eategories

ileh cun

vith
[RRRIE ]

11th vun with
no additive

Lith vun with
aged Vgnlte
and "z°

Gravity, ®APl (specific)

Bolling range:

Initial boting point, °F
5T

10%

209

K]

0%

0%

65

0%

¥ D

20T

959

Final boiling polnt, °F

Pour polnt, °F

Flashpount, °F

Viacosity st 140°F, ¢S
o 18°F, oS

ut op

190

398

12800

46.8

110

10jv

Ash, wt'h

0,05

£.03

Ash: melt temperature, °F

et of cambustion, Bio/lb

Calculated

17 056

s 886

16 4Y0b

Carbon resiiuy

Carbon ramsbutiom, wi'l,

Mheemal stability

Electrlval condactivity

Water

Sediment

Neutrallty

Corroslon




LEL

Hydrocarban lype:
Bxturates

Clefina
Aromeilie, tola}
Aromatics, polynuclear

Luminometer romber

Analine potat, OF

It/C atom ratlo

Flemental analyses, wih:

c 3.6 8.8 3,5
H 1.1 6.8 6.4
" 1.1 1.1 1.1
8 2.13 0.10 8.2
0 )0 12 2.6

Trace melal analyeesn, ppm:
v
H

fadla 7 In veferenra. Opersticg eoffrfone: 1 lo. ot T end 1909 0813 2 nvhesls zep a2t 5ol (‘Alt!:i;cml.ull, GV

.
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TARLE 13, - FUEL DATA FROM FLASH PYROLYSIS FROCESS

[0aLa from ref, 60; PDU run 120, 200 o/ur.

Property

Toat

IAAtedbate catogories

Ashi: el temperatore, U

fun 14018
(atartup, {end of run,
9%.5% otl) 61,92 odl)
Gravity, ADE fspeciiie) h
¢ Sothwig range: -
tnittat bolling pornt, °F i aw T
N 8
0% 495 549
0% 525 59
w0’k 350 660 —
wh 393 1o
"% 620 I .
vo'L
0%
Ho T
a'b
251
Fuoal botltng paint, °F
Pour ponnt, YF
Flashpont, °F
Visrosuy ot Op
at Oy ’
at o
\sh, wiY 0.37 .08

Heat o tombostion, 1w 1h

Carbon resuhie

Carhan viusbattom, wi’y

Thuranl stalndny

Fleetrieat conduebivaly

Water

Sedinent

Reuteabity

Corrusion




€el

Hydrocarhbon types
Haturaten

Olelina

Aromalics, tolal
Aromatics, palynurlear

Luminometer oumber

Analine point, °F

W/ atam ratlo

Elemental analyacs, wif:

c 90,16 80.99
i 818 £.18
N - L1 143
5 0,36 0.54
0 By difference 1.6} 2,51




TABLE 14. - FUEL DATA FROM CATALYTIC LIQUEFACTION OF PITTSOURGH SEAY BITUMIHOUS AND WYOMING SUBBITUMINOUS COAL
{pata from ref, 61]

Tem Ixsitllate emtegories

Property

Plttaburgh Vyoatsy
seam Big liotn

Gravily, °API (speclfic)
Boliing range:
Initial bolling point, °F 110 110
5%
10%
ng 5.2 %70
k28,51 70
0%
50T
6%
707
m%
0%
95%
Final Lolling jolat, °F

el

Pour polnt, °F
Flaghpoint, °F
Viscoslty at o . |

ul o
op

at
Ash, wt%
Ash: melt temperature, °F

Hest of combustion, Dlu/lb
Carbon resldue

Carbon ramabottom, wt%
Therma! stabitity
Electrical conductivity
Wator

Sadiment

Heutrality

Corroslon




GEL

Hyitrorarbon (ype:?
Saturnics
Olefins
Aomatha, talial

Aramatlen, polvnurlar

uln

o

-[‘b]Q

14,2

1,8 Jl4.0

)

0.2

[N

10.8

36,2 1142

38.)

30,3

49.)

Lunilnameter punher

wnaltee palnt, “F

N/C atem ralln

Elemental analyses, wih:

83.6%

63.18

8.18

8.97

0.82

9.49

0a.1?

6. 0%

1.47

1.0}

Teace melnl analyses, ppm:
v
4]
31}
H
Mg
Ca
i
Co
Fe
i
Fad
i
M
o

T

Yore detalled enslyges of warlous frsetions cortalned {a requrt.
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TABLE 15. - FUEL DATA FROM SEA COAL PROCESS

{Data from ref, 47)

Properly Test Iagullate categories
Ses Cosl
Gravity, °API (specifiv) 18.4
Boillng range:
Initial boiling potnt, °F 400
5%
10% <300
20% u8
0%
0% 460
50 %
6%
% 522
o %
w0 D 160
054,
Final boiling potnt, o 875
Pour point, °F 55 .
Flashpotat, °F s
Viscoalty st 100 °F, ¢s 9.78
ut oF
at op
Ash, wtd 0.02
Ash: melt temperature, op
Ileat of combustion, Dtu/Ib Lower 17 192
Carbon resldue 2.59
Carbon rumebottom, wi'h
‘Theemal atability B
Electricul conductivity
Water ’
Sediment
Neutrabity
Corrosion




LEL

Nydracarbon hpe:
Satrales
Uleling
Aomatis g, tatal

Aramaties, polvauclear

41,9

12,0

':UI'AIH-‘OIIIK‘ ler numher

Analine polat, OF

Teo dark

I € alam ratio

1.52

Fleacntol analyses, wit%e
¢
il
N
5

o

0.401

0.02

Frace metal anatvaes, ppm:
v

Mn
Mo
w
T

<5.3

2.0

2.43

2.3

12.2

333




TABLE 16. - SUMMARY OF LIQUID FUEL PROPERTIES

Boiling Gravity Elemental composition, wt % Viscosity, cP Heat of Rafereace
"::-c. APl | Specific H N S at at cox:;::s/l;o o
100°F | 210°F
H-Coal process

160 ~ =944 21.6 | ————e 7.4 | o.81 0.47 1
=620 1.9 | e 8.1 77 .15 178 7.2 17 420 @
=358 2.0 | ———— 8.0 .80 .23 2 8.8 17 415 ™

282 - 57080%) | 19.0 | ———- | 10.34 | .22 .16 2.47 .99 18 415 oY

-50 - 350 4.9 | ——— | 12.8 .047 .26 2

217 = 500 258 | eem— | 11.2 L0044 27 - 2

434 - 767 7.9 | —non'| 10.4 .0083 | .17 2

400 =7.8 | = 7.36 | 1.3 .48 e | (465 ¢F) 16 700 [S)

488 ~ =876 -16.5 | ——— | 48.35 ; 1.22 1.43 . 3

493 - »010 “17.7 | ——— €9 | 1.3 .66 . 3

" 144 - 689 18.8 | mem | —— | 44 .21 T R p—— ——- %

144 - 297 2.3 |e— | —— | .42 .13 1.08 | emeee——e —

297 - 887 13.0 | e | cmem | 440 29 2,87 | e ——

138 - 795 17.0 | =——e | —— | .883 .z 61l | ——- —

138 - 287 Md |} e | 212 .08 JR-T.J QVO—— ——-

287 - 195 6.8 | o | e .87 .35 14.9 | s —— /

180 - 975 64 | —— 8.19 .81 2 155 —— — )

180 - 445 38.8 | e | 12,41 a9 .2t

372 - 680 14.0 | e 9.7 .42 .18 4.45 P2 I——

639 - 975 2,3 | —— 7.58 | 101 .22 —————]| 38 —_—

482 - »963 —_— 7.94 | 77 42 ——emmaee | 318.3 17 411 5
~950 i . 8.85 .29 .19 s
=950 —_— 8.26 | 1. .85 5

180 - 378 ——— |~ | 13.8 .1 1 6

s - 60 e e I L WY .1 .1

650 - 975 s | e | 20,2 .2 .3 1

186 - 975 —_— ] 1.9 .1 .1

€, * Liqutds 15.0 | —mmeem 9.48 .68 .19 7
C, * Liquide 4.4 | —— 8.43 | 1.05 .43 7
C, + Liquids 28,8 | —— | 10.54 | .84 .16 7

271 - 685 —_—1 10.14] .8 11 az

270 - 942 e | — 9.80 .= .13
268 - 748 —]—— | 1.7} .20 .25
20 - 548 — | e | 1599 | .20 .26

315 - 851 — — 9.43 | .42 .12
81 - %82 e | = | 1185 | .13 .09
71 - 808 — —— | .27 | 44 .24

218 - 500 | —— s.&| .a

$14tter from G.R. Fox of Genaral Electric Ra 3 and Devel t Ceatar to Lloyd I, Shure of NASA Lewis

Ressarch Centar, Yob. 18, 1977.
Pitemmo tor record, Jotm 8, Clark of NASA Lawis Research Canter. July 19, 1977.

CaMeeting handoct o H-Coal products for gas-turbins cambinad cycles, Paul H. Xydd of Gensral Electric Co..
Schanectady, N.T., Jan, 9, 1978,
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TABLE 15. - Continucd.

Boillag Grasicy Elemental compoattion, wt | Vissosity, oP Heat of Referenca
Tge. combusticn,
o APl | Spextfle H N 3 ::.é a‘; Bte.1b
1367 F 3 Lo 3
Synihotl proceas
24l = »=330 e | - ca—— 7.72 1.13) 1.021 3
335 -~ »Y45 -5.7 1.125 ————- 33,85 ——— 3
307 - >851 =3.5 1.1035 7.33 .46 k] —————— 24,25 ——————
143 - »970 -4.3 1.1124 T.82 1.3L .38 ———————— 36,28 ————— L
463 ~ 330 9.3 1.6035 3,77 a7 92
323 - AV85 -.6 | 1,081 ——— L7386 e ¥ L1 wwomma | cmeawe 10
29 - 405 19,7 .36 ——— 423 .20 2.27 ——— ———
305 - 635 1.3 L2350 m—— T4 .3 L ———— l
585 - 358 ~-3.3 1.h08 —— 1.137 g ————— ma——— ——————
(Full range) ——— | —— 7.72 1,205 1.037 - 11
0 - =688 3.9 —————— ———— N .22 87 remee—- —m——— 12
~535 -4.3 ————— —— .22 .31 mwmm————— 0.1 ————
309 - 630 15.9 wer——— o L2 ) 7.3 1.3 ——n——
630 - 838 9.4 “mmcnw ———— LA .12 13,3 .80 -
341 - »350 -2.9 1,10 1.9 .97 .33 2249 16 291 3
<§39 - =730 30 | = | e .31 .21 143.5 17 245 13
SRC process
Sclid: m.p. 312 cmmcan | amewaa 5,38 1,97 1.07 mmmmman | sno— - 15719 15
Saltd: m.p. 367 | ecmmen | 2macea 8.1¢ 1.38 .38 cemmammn | a—a———— 13733
Solid: m.p. 327 | eemmen | comaan 3.62 1.91 1,18 e | e ——— 13 257
Solid: m.p, 354 | ~—emmn | wmemmm 5.45 1.85 1.939 wmmmmme | - ————— 15673
Sclid; 500« -13.3 ———— — 2.0 .8 15 Q00 16,17
400 - 339 3.0 —— 7.9 .9 .3 17 700 16,17
100 - 330 33.0 o————— 11.3 .4 .2 1?7 d4n 16,17
300 - »1020 =3.8 | ewame- 6.92 | .23 .72 1233 1043 e—— 3
385 - »375 2.5 | wmemme | e 2
333~ ~1800 9.6 | weevem 9.78 .348 .a2 wewmmnae | 32,52 ——— 3
131 - 361 22.6 3182 9,93 .23 -0 L4l .Ga? 17 22§ a
325 - 377 1.63] 1.0 7.38 .33 .32 3.95 1.33% 16713 5
333 - 32 12.3 .84 3.6 .6 .2 2,78} mwan—=a emmm—— (3
155 - 402 20,0 .33% .1 .6 ] T0Y | memmen —m———— ()
83 - 362 35.8 .847 11,33 ] .63 Bl Rt 1x 158 ]
321 - 344 5.64] 1.0318 7.65 ] X 5.2% 1w 16 426
X8 - 302 5.43] 1.0333 7,423 .52 37 3.79 1.8 16 %23
326 - 1057 3,483 1.0333 94.78 .30 .33 1. 1% 2.2 Rdtadd
324 - 372 3.3 L-——-- 7.43 .62 i <4 3,73 1.43 5 821

ALetter from Hobert G. Sperhac of Pittsbargh & Midway Coal Mining Co. to Thales W, Reymolds of NASA Lewls
Research Center, May 14, 1973,



TABLE 15. - Zontinued.

Botling Graviry Elemental composition, vt & Viacoalty, cP Beat of Reference
range,, combustion,
op API | Specific B N 3 [14 at Peu/lb
100°F | 210° F
SRC process (Concluded)
175 ~ 857 13.0. ————— 8.88 044 0.06 3.43 1.10 17 728 0
180 - 818 4.5 ———— 10.32 Pp ) .01 2. .93 18 572 o]
172- 814 23.4 | -e-—= | 10.99 | .02 .01 2.00 .90 18 903 30
COED process
97 - 535 23.1 | =——em- 1.6 0.125 0.013 - 18
97 - »367 44.5 - o o 13.0 .56 .004%
364 - >671 20,7 | wmemm= {112 .16 .0055 -
217 - »235 12,0 | m=——= 10.7 .09 . 0090 A
212 - »300 21.8 — s = —— .26 .08 5.1 ———— ——— 19
123 - 499 40.4 ——— —— .150 Qs .89 |} comemma ———
235 - 708 18.9 - ——— | . 248 .04 4,51 | wewe——— ———
»716 10.1 -——— -——— . 294 .01
280 - 950 20 —— 11.0 .2 .2 8 - ——— 6
190 -~ 716 22 ——— 10.9 .3 .1 B -——— e
354 ~ T80 18.4 - e —vo— .16 8.1 o —————
438 - 613 22.5 - ——— — ———— .004 3.9 m———— ————
§57 - »370 11,2 | wmmmrem | e | ——— 0T §
176 ~ 545 41.9 —-————— ————— .183 « 01 294 | mmemaae 18 356 13
<00 - 549 22.5 ——— ——— <143 .05 6.82 | —==emaa 18 020 13
198 -~ 850 19.0 .o 11,97 .25 .18 20
148 - 844 22.3 ————— 12.13 .0388 0271 20
Gulf Caulytic process
————————— 7.0 | m~m—— 8.84 | 0.5 0.07 [r 2
e 10.4 —————— 9.44 .50
266 - 888 14.0 v —— 9.54 .32 .04
»130 ——— | ———— 8.,?7 .40 .04
>330 e | ——— 8.18 .82 A7
' Exxon Donor Solvert process
158 - 233 n.1 0.87 10.90 0.21 0.47 s | = e 18 300 23
158 - 292 45.4 .80 12,90 .68 .005 ——re | e 19 300
292 - 1000 -5 1.08 7.70 .58 4 s v | e 17 100 1
392 « 1000 8.6 1.01 8.60 .24 .04 oo | i e 18 100
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TABLE 16. - Concludad.

Rolling Gravity Elemental compositior, wt % Viscczity, ¢P Hext af Referecze
rangs, combustion,
op ARl | Specllic H N 8 = :; b
163° F § 210°F
Zn‘::l2 bydrocrackdng procass

180 ~ 887 —— ] ——— 5.4 | 0.0023 | @ 24
180 - 392 — ] —— 8.33 L0018 .02
382 - 617 — ] — 9.6% L0029 .02
617 - 987 — ] — R 58 0260 .03
Cg - »887 e | ———— e.48 L0320 .02

Cg = =887 — ] ——— 8.6% L0023 { 0 -
Cy - >857 ——{ —— 8.5 | .0194 ] .01
Co-Steam process
. 7.1 1.2 0.13 — | ———— 17 358 25
6.8 1.1 .10 e | e 16 588 25
6.8 1.1 .12 ——— —— 1€ 330 2
Flash Pyrolysis process
408 - »620 — ] —— 6.15 { 1.13 0.56 29
€11 = >743 —t — 6.19 | 1.43 .5 5
Sea Coal procens
+300 - 875 [ 18.4 ! R I —_— fo.«oa I 0.02 L 3.72 l — f 17 212 13

14

1




TABLE 37. - PROPOSED SPECIFICATIONS FOR TYPICAL COAL-DERIVED fuEL?
{Data from ERDA RFP-EF-77-R-01-2674, June 6, 1977.)}

Property Tost IRsGIlate categories

Gravity, AP (uzevific) 17 - 23

Boiling range:
Inltial bolling point, °F
5%
10%
0%
0%
w%
0P
60 b
%%
WY
90 %
95%
. Final Yolllng polnt, °F
JPour point, °F 20 - 70

4]

Flushpaint, °r 140 - 160
Visvostip a1t 300 °F, ¢S 10 - 20

a of
" at op
1.:11, wi% 0.0} - 0.07
:;-\lh: melt temperature, 9F 1800 ~ 1900

Heat of combustion, Biu/th B7 500 . 18 500

Curbon residue . 9.9% - 1.30

‘Carbon yamabotiom, wi'l
“Thermal atabiilty
‘Electricat condactivity

Water <0,1
Sediment
Neutrallty

‘Corronlon




vl

Hydrocarbon type:
Baturales
Oleflnn
Aromatlcs, (otal n_- 50
Aramailes, polynuclear

Lumtnonieter number

Analine polnt, °F

11/C atom ratto L4 =~ L%

Elemental analysca, wi%:,
c
n
f 0.1 - 0,8
8 3.9
0o

Trace melal analyses, ppm:
v 0.1 = 0.20
th 0:2 - 0.3
tia 1.1 ~ 2.5
K 0.9 - 0.6
My
Ca | - 10
v AR
€ 0.2 - 0.3
Fe ) -3
i 0,50  0.60
n 1 -2
B3
Mn
Mo
W
T

Buxnge of properiles symmed Io be after wates-wash clesnup.

Piiconalstent uilh gravity raoge.



TABLE 18. - COAL DERIVED SYNGAS PROPERTY FORM

Property

Composition, vol%:

H,

co

co,

HBS

!\Ha

Other hydrocarbons

Specific gravaty

Average molecular weight

Heat:ng value, Bt 13,

Gross

Net

Gross with COZ' HZS' and NH3 removed

Net with COz. st. and NH3 removed

Suliur, ppm

Alkalt metals and sulfur, ppm

Water, vol. %

Solids, ppm

Solids: particle size, m

Flammability limit ratio




TABLE 19. - FUEL DATA FRCM LOWU-BTU GAS
(a) Low Btu coal gas; data from ref.5, p. 6

Typical
Property ranges

Composiiion, vol'v:

H, 12 - 16

co

€O,

b HS

2]

NH

3
CH, 0.5 = %.5

Other hydrocarbons

N,

cOos

Specific gravity

Average melecular weight

Heating value, Btu. t’t3:

Gross 119 = 165

Net

Gross with CO,,. HES. and NHE removed

Net with CO,,, H,S. and :‘-'H.i removed

Sulfur, ppm

Alkali metals and sulfur, pom

Water, vol. &

Solids, ppm

Solids: particle size, um

Flammabatity limit rauo

145



(b) Typical low-Btu gas, from air-blown gasifiers;

TABLE 19. - Continued.

data from ref. 77

Property

Compos:ilon, vol™:

Hy 17.0
co 28.3
O, 4.5
H,—,S
.\-'H3
CH, 3.0
Other hydrocarbons
Na 47.2
CcOos

Specific gravigy

Average molecuylar weight

Heaung valve, Buw. ft%:
Gross 176.0
Net

Gross with CO,. H,§, and NH, removed
Net with CO,, st. and NH3 removed

Sulfur, ppm

Alkali metals and 'sulfur, ppm

Water, vol. %

Solids, ppm

Sonids: particle size, um

Flammability limit ratio
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(c) Typical fixed-bed

TABLE 19. - Continuad.

asifier composition (raw gas
from gADA RF2-ZF-77-R-01-2874, Junz &, 1

aut

of gasifier); data
277

—
Property
Compasizion, valT:
Hz 19.33
cO 12.56
co, 13.75
n 0.57
~H, 0.23
CH, 4.58
Qther hydrocartons 0.0 ;
Ny 37.63 |
cos 9.36 '
Specific gravity
Average molecular wersht
Heaung valge, Bm,‘f'.j:
Gross 163.8
Net
Gross with CO,, .3, and ?-'Hs removed
Net wath CO,, H,S. and NH, removed
Sulfur, ppm
Alkzli metals and sulfur, ppm
Water, vol. %
Solids. po Lb dust ib gas ~0.045
Solids: particle size, um (a) !
Flammability limit ratio
H,0 10.19
aI.e:s than 5 percent of golids smaller than 2 .um.
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TABLE 19. - Continued.

(d) Molten-salt gasification; data from ref. 79.

Raw fuel gas Hot-arall Cold-wall Study
Property (p.42) gasificarion | gasificacion agsumption
(p.35) (p.35) (Illinois #6
coal)
(p.17)
Composition, vol%:
H, 13.79 13.175-14,337 | 12.658-13.173 12.57
o 28.33 27.77-29.413 | 26.279-27.989 26.398
COZ 3.08 1.735~2.667 2.599-3.217 3.322
HpS 0.10 0.007-0-016 | 0.014-0,028 0,009
.\'H3
CH, 1.50 1.518-2.028 | 1.266-2.037 1.850
Other hydrocarbons
K, 50.85 50.848~51.905 | 51.991-52.868 53.01
cos 0.005-0.011 | 0.010-0.019 0.007
Specific gravity
Average molecular weight
Heating value, B #t5:
Gross
Ret 143.9-149.7 | 129.6-144.7
Gross with COZ‘ H,S. and NH3 removed
Net with COz, H,S, and NH3 removed
Sulfur, ppm
Alkali metals and sulfur, ppm
Water, vol. % 2.35 2.061-2.44 | 2.164~3.130 2.837
Solids, ppm
Solids: perticle size,
Flammability limit ratio
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T2BLE 19. - Continusd.

(&) Typical gaseous fuels; data from ref. 79.

Property

Elast furnace
gas

froducer gas
{coke)

Producer gas
(coal)

Composition, voi%:
H2

cO

CO2

HZS

!‘iis

CH‘4

Qther hydrocarbons

Ky

Ccos

2.0

L
-
.
(=)

12.0

27.0

29.0

23.0

11.0

.3

i

4.0

2.6

0.4

52.0

Specific gravity

Average molecular weight

Heating value, Bu.\/fta:
Gross
Net
Gross with C02, HZS' and NB3 removed
Net with €O, HZS. and NHs removed

91.2

131.5

166.4

Sulfur, ppm

Alkall metals and sulfur, ppm

Water, vol. %

Solids, ppm

Solids: narticle size, m

Flammability limit ratio

149




TABLE 19. - Continued.

{f) Data from ref. 80.

redicted ransq Range from
Property oot yet zests
verified
by test of
composicion
system
Composition, vol%:
H2 16 ~ 17 11.17-23.5
<o D - 22 6.58-30.95
0, s-11 6.91-19,26
st
NH;;
CH, 3 1.49-3.€6
Other hydrocarbons
N2 48 - §2 34.96~56.7
cos
Specific gravity
Average molecular weight
Heating value, Bm/fta:
Gross
Net 100 - 135 90-197
Gross with coz. st. and NHs removed
Net with COZ, st' and NBa removed
Sulfur, ppm
Alkali metals and sulfur, ppm
Water, vol. % 9 o

Solids, ppm

Solids: particle size, (m

Flammability limit ratio
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TRELE 19, - Concludsd.

(g9) Producer gas; data from course notas on "Syathztic Fuels fram Coal,” Center
for Professional Advancement, July 22-24, 1974, p. 50

Property

Typical

Composition, vol%:

o Q m
88

0n

Other bydrocarbons

Cos

10 - 14

26 - 32

Specific gravity

Average moelecular weight

Hezating value, Btu/&t>:
Gross
Net
Gross with coz. st, and NH3 removed
Net with COZ. st. and Nﬂs removed

158 - 170

150 ~ l€0

Sulfur, ppm

Alkali metalg and sulfur, ppm

Water, vol. %

Solids, ppm

Soltds: particle size, im

Flammability limit ratio

Oxygen

0.1 - 0.3




TABLE 20. - PROPERTY DATA FOR SYNTHETIC GAS FROM LURGI PROCESS

[Data from ref. 81]

Property Montana I17inois I11inois | Pittsburg
Coal =6 #5 =8
Composition, vol%:
Hy 40,1 38,4 39,2 39.4
co 15,1 17.8 17.1 16.0
0, 29 7 311 30.0 32.0
H,S
NHy 0.63 .51 0.5 0.47
CH, 12.1 9.5 10.0 9.3
Other hydrocarbons
Nz Q.7 Q.1 0.9
oS )
Specific gravity,
Average molecular weight
Heating value, B /63;
Gross
Net 307.1 298 300.5 250.4

Gross with COz. st‘ and Nl—l3 removed
Net with COz, HZS' and NHB removed

Sulfur, ppm

Alkali metals and sulfur, ppm

Water, vol. %

Solids, ppm

Solids: particle size, jom

Flammability limit ratio
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TABLE 21. - PROPERTY DATA FOR SYNTHETIC GAS FROM KOPPERS-TOTZEK PROCESS

[Data from ref. 81]

Fropersy Eastern
Coal
Cemposition, vol%:
H,
co 25.17
€0 37,36
HyS 7.13
NHEI
CHy 0.17
Other hydrocartons D.08
.NZ
cos 0.3
Specific gravity
Average molecular weight
Heating value, Bu/f3:
Gross
Net 206

Groasg with C02. st. and NHa removed
Net with COZ' st' and NHQ removed

Sulfur, ppm

Alkall metals and sulfur, ppm

Water, vol. &

Solids, ppm

Solids: particle size, jm

Flammability limit ratio




TABLE 22. ~ PROPERTY DATA FOR SYNTHETIC GAS FROM HYGAS PROCESS

[Data from ref. 81]

Property

Composition, vol%:

H, 24,22
Cco 7.28
<o, 3,59
st

NH, 0,52
CHy 13,26
Other hydrocarbons

N, 0,33
COS

Specific gravity

Average molecular weight

Heating value, B /ft:

Gross

Net

Gross with C02. HZS. and NH:'I removed

Net with 002, st. and Nl-l‘3 removed

Sulfur, ppm

Alkali metals and sulfur, ppm

Water, vol. %

Solids, ppm

Solids: particle size, um

Flammability limit ratio
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TABLE 23. - PROPERTY DATA FOR SYNTHETIC GAS FROM SYNTHANE PROCESS

[Data from ref. 81]

Property
I1Tinois
#6
Composition, vol%:

Hy 20
co 6
0, 19
st

NH3

CH‘i g
Other hydrocarbons

Ny 49
Cos

Specific gravity

Average molecular weight

Heating value, Bru /6t
Gross
Net
Gross with CO,, st. angd NHa removed
Net with COz, st. and NH 2 removed

Sulfur, ppm

Alkall metals and sulfur, ppm

Water, vol. %

Solids, ppm

Solids: particle size, pn

Flarmmability 1fmit ratio
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TABLE 24. - PROPERTY DATA FOR SYNTHETIC GAS FROM EXXON CATALYTIC PROCESS

[Data from ref. 66]

Property

Composition, vol%:

H, 61.4
co 15.3
o, 14.6
H,S 0.7
NH4

CH, 8.0
Other hydroc?.rbons

Ny

cos

Specific gravity

Averagz molecular weight

Heating value, Bm /fta:

Gross

Net

Gross with CO2' st, angd NH3 removed

Net with C02. st. and NH;:, removed

Sulfur, ppm

Alzali metals and sulfur, ppm

Water, vol. %

Soltds, ppm

Solids: particle size, um

Flammability limit ratio
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TABLE 25. - PROPERTY DATA FOR SYNTHETIC GAS FROM CO, ACCEPTOR PROCESS

[Data from ref. 68]

Property

Composition, vol%:

Hy

co
C0,
H,S
NH,
CH,

Other hydrocarbons

N,

cos

23.1

21.9

_12.9

0.01

4.0

40.1

Specific gravity

Average molecular weight

Heating value, Bu/a;

Gross

Net

Groes with COZ. HZS’ and NH:, Temoved
Net with coz, HZS' and NH:; removed

Sulfur, ppm

Alkall metals and sulfur, ppm

Water, vol. %

Sclids, ppm

Solids: particle size, um

Flammability limit ratio

2
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