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TABLE 7. - Continued, 

R e c y c l e  I o l -  
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TABLE. / .  - Cor, l.z,~,,.d. 

(f) SRC product5 from Kentucky 19 coal; da~a f rom leLter of Hay IG, 1975, to T,~, Reynolds, f~ASA Levis 
f rom Robert; G, Sp~' l ,ac, P i t t s b u r g h  & ;4id~/ay Coal H in in  9 Co, 

Research Center 
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TABLE 7. - Continued, 

(g) SRC ( l i g h t  organic l iquids and recycle soiventsJ; daL~ from ref, 4|. 
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TABLE 7, - Continued. 

(h) SRC (g i lsonv | l l e  Process Solvent); data From ref .  41. 

Gravity, °JLPI l lp,~l l le) 

Dollln I rlmlle: 
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Pl~operly 

Gr~vl ly,  °AI) l  ($p¢('1|1c) 
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I0 '{. 

'-'O '|, 

:~0 "; 

I0 '( 
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TABLE 7 - Concluded. 

.If from Kentucky Coal; data from ref. 52. 
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TABLE 8, - FUEL DATA FROM COED PROCESS 

(a) COEO fuel from West Kentucky coal; data from ref .  53(a), 
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TABLE 8 .  - ConLinued. 

(b) COEO fuel from ~esL Kentucky coal; dato from ref .  54(b). 
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TABLE 8. - ConLi,med. 

(c) COEO fuel  fromUtahA-seam and I l l i n o i s  #6 coal ;  data from r o f .  39. 
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C~ 

Fc 

2n 

W 

T| 

P I T m f t ~  J3.1 +. 

p ..... 

0 0 

34- i ~IL 2 

0 . ;  0,~ 

. 0,| 0 . !  

,,.4 1,6 

= 

. ~t.t, 

, ,, ,, 

I 

i 

'" / , J I ' ' ' 
i" 



TAgLE 8. - Continued. 

(d) COED fuel from 111inois #6 coal ( d i s t i l l a t e  cuts); data from ref .  39. 

P~ 

Property 

Gravity', oAPl {apcei(te| 

t~ iU i t  boiling potnh oF 

ioq~ 

20 

:0 % 

4O95 

so% 

6uq~ 

'1o % 

PInal boiling polnl, °lP 

POUr point, by 

F' l~hpolnl ,  Op 

V,ucoalty at IOt)°F " ,  S'US 

&t op 

at °I" 

.Lsh. wtq[, 

Ted! 

18.4 Z2.~, l l .2 

, 35G t ] 6  ,,551 

4O9 /,$9 ?05 

180 

25 

1~.(I. 

5~.~ (8.1 es) 

0.001 

t 

sn6 , ~19 

-?O 

39.3 (!,9 c$) 

i) lntl l late categories 

?fl ..... 

=. , . . . . .  L .i 

0.0 

Abh: nie| l  lumpur;iture, °1" 

Ileal of CoitibuttllOll. I~u/Ib 

Curbon residue U- 189 . .O.t,. I .  11 

Neulral i ly 

Cartxm rJmshoUom, wt'L 

"l'hcrmal utablhtY 

E|c',ct r i t  Ltl c~n*kzehvtt¥ 

Corrosion 

0.10 
i Wutof ~_ 
[~,|lmenl J coiblned 



..2 

(l[~[In. 

, '~rni l l ra.  pOtvn.~lemr 

'~,~m~to~ ~..,~ . . . . . . . . .  

II,I." ~lorn raHo 

~:lern~.nlal an~lyeee, w[%: 

C 

S 

0 

l 

I 

0 .16  0,0~ 

V 

N~ 

Ca 

Cu 

F¢ 

Ua 

~V 

TI 

i I  

m 

I 

I I  I I 

I 



TABLE O. - Continued. 

(e) COED fuel from ULah l lght and heavy coali daLa from ref. 47. 

..a 

Pmpe~y Test 

Boiling rznl(e: 

InlUII boll ln t' point, OF 

s% 

i0 % 

20 % 

00% 

40 % 

6O% 

70 % 
so % 

9o% 

95% 

Final boil ing point, 0}, 

Pour point. OF 

Utah l t l h t  

, , -, 

/>.stlllole c'ategortes 
Utah hezvy 

~.v.y. ° ~ i  (,~i,i~} . . . . . . .  41,9 2z.s 

Yluhpoint~ OF 

Vlaeoalty It  lO0°F~ cS 

at o f  

at °F' 

~ h ,  wl% 

Ash: melt  temperature~ of  

bower ~/-eel n !  combuelion, ~ u / I b  

175 

215 

2)D 

~300 

)14 

439 

416 

Heulrs]lty 

Corz'oelon 

Water 
' ' 

dJment 

r|ec{rlcal conduellvlZy 

0.05 
CJrbon r i m a ~ t l o m ,  wlr~ 

, .  , ,  . . . . .  
"i'ner ra i l  nlzbl l l ty 

..... JJ 
Cl'rbon realdlue 

19 J$6 

60 

120 

• 6,82 

~O.Ol 

18 020 

~O,Ol 

0.94 

BO 

-6S 

281 5~2 

~.~z 68o 

1)5 



Url  

Hj'ttrecsrbcn t j '~ :  

klluet*~a 

I~eflna 

Atomlltlel, ~tx|  

A:o rnittieo, polynuelear 

L u m t n ~ r n c t e r  ~ m b e r  

L~'".. ~ol.t~'°r 

E l e m e n t a l  nnlt l . ) 'Rcs.  ~ 1 % :  

C 

H 

S 

0 

Tr~ee m ~ l ~  Inalysea~ 1:gin: 

V 

fix 

C a  

C u  

~J 

r, l n  

T I  

32, 

84,2 

I A f ,  

,,I 

-r  
_I 0.193 

<0.01 

0.92 

• 1,81. 

t'.68 

' fO.51 

0.7~ 

It*.  

I f,+ 

13.1~,],  ., 

O.fl$, 

(5,6 

6,13 

J . 2 1  

I . . . . .  

,,, , , , ,  

. . . .  ! . . . . . .  

. . . . .  I l l P  



.TABLE 8, - Cont inued,  

( f )  COED fue l  f rom ULah and ~losL Kentucky coals; daLa F r o m  ~'ef, 55. 

Properly 

19.0 

Ullh 
T-&EOA 

bolllnB rinse: 

lntLlll t~ll.lr~ potnt, °F 

]0 % 

20 

oo% 

40 ~, 
m)% 

60 9B 

?0 % 

eO % 

OOgt, 

95 % 

F l n i l  boiling point, OF" 

P o , r p o l n h  °V 

Fluhpolnl, ° F  

'Vllcomlly at o~ .... 

a! ° F  

at °F' 

A:lh: moll temperature, oF 

W. gentucEy 
T-46OC 

I 

22.3 

'Peat 

iq8 

34O ~46 

412 281 

~65 364 

146 

l~.'illllnli" i'.'l I t'gO r I l'.~ 

Heutrzllly 

Corroalon 

Water 

8,edlmenl 

Ileit of comb.stlon, Btu/Ib 

Csrbon residue 

Cation Taunebottom, v+t% O.6) O.31 

Therm|l lUsblllty 

Eleetrlesl condueUvlty 

601 

860 

910 

950 

50 

120 

697 603 

657 , , ; s s  

420 

492 

531 

115 
78Z 

824 

846 

Grlvlty, °/d)i (specific) 

<70 

J 

520 

510 



, . J  
,..a 
%J 

Ilvdrix'srbon I~T~': 

Sal~rilte~ 

Ole['[ns 

Al~mill l t ' l l ,  I~I~I 

Armr, llllc~, i~ l) 'nuclelr  

I~ lnl l r~mtl~r number 

?~MI~. p~Inl, OF 

I I ;¢  :llom J'mllo 

~ltrarata! Inal},s~s, w|%: 

C 

l l  

rJ 

s 

o 

"irate mc l~  tlnl|ya~8~ ~ m :  

Y 

rh 

Na 

Ce 

Fc 

t;I 

W 

T# 

m 

83.91 

1 1 . 9 7  

..... O.;~S 

0 , 0 . ~ 8 8  .... 

i . 1  

ZI.4 

SS.~S 

IZ . l J  

0.0211 

. . .  : ,  

mm 

m 



...a 

CO 

Gravily. °AJPI (specific) 

Properly 

Bol l lq r~ l e '  

Inlll@l bolllnl polal. ° F  

sgL 

lo 'I, 

20% 

aO ' "  

40 

SO% 

~0; ,  

90 '(, 

9~q-, 

Final bolhng point. OF 

Pour polnl; oF 

'Fl~hpomi. o~. 

Vi"o,,y ~E oF 
al OF 

at °F  

i'r~h': Illel| lemperaturo, oF 

He.I of t~mbusilon, I]~utlb 

CaIbofl reslOul~ 

I Carbon r&msboUom, wUto 

"l'nermal slahll ly 

£1eelrleal" ~eon ducuvlty 

(9) 
Tel l  

0- 6 

TABLE 8 - Continued. 

QgD from Utah c o a l l  d a t a  fro,m.ref. 48. 
~ s t d l ~  c~legorius 

Le 

.D-97 
D-93 

0-482 

Whole l ight 
crude dist.il lal 

' 17.9 40.2 

. . . .  120 
163 

325 202 
....... 228 

528 248 
269 

675 2.92 
312 

805 334 
352 

915 388 

6;, 

2.0 0484 

heavy 
Iedi sti I la 

1g,4 

P.41 
4O7 
462 
466 
484 
506 
524._ 
552 
583 
613 
661 

432 690 
479 ~. 692 

.... 30 
126 

. . . . . . .  0,002 

i I , ,  

Water 

Secllm,,nt 

H~tr~lLy 

Corro6to~ 

I . . . .  



;+ 

l l y d r o c l r ~ n  typ41: 

B a h r a i n  

OlellnJ 

A r o m  I [ | | 1 ' 1 ,  e , O ~ J i l  

Aromatics, ~ l y r ,  u P l e . r  
, ,, , , 

Lumlnorneter n-tuber 

• - i  . . . .  | , 

, 27,B 

' .   4.9 
. . . . . . . . . . . . . . . . . . . .  7 . ]  

, v - ' l r ~  ~ l n l ,  o p  ' ' . . . . . . . . .  ' ' 
' I , I I 

IIIC ml~m rmtlo 

Elemen~l  anul~,sc,~, w | ~ :  

- '  ' ~ I"  " "  ! 
- ; ~ . . . .  

K j_ELd_ahj 

T r i c e  m e l ~ l  an~lyees, I ~m:  

0.27 .; 0.533 
- -  I I 

0.478 ; ,'. _L 

0-129 0.05 0 . 0 4  0.03 

V 

C a  

i %  

Z ~  

l l a  

~Sn 

l~fO 

W 

T ~  
2 

t ! 

i . . . . .  I " 

l L 

. . . .  I . . . .  ~ " 

i i 

t 

, ! 

t , 
" '  | . , 

f , 
| .... I 

I ' I " 

I I - ' "  

i I " 

I '  I 

I m I I 

y ..... 

I m 

• I. 

I I 

L 

| -- : 

. . . . . .  I 

, [, .......... i 

' I' 

, I 

I . . . 



P~3 
(3  

Properly 

Gravtty. °AIPI (spee,flc) 

BOl|lnl{ r lLnle:  

Initial boiling p0,nt, OF 

.-,,1 

Lo % 

20 '1, 

:iO '~. 

40"1, 

60 '! 

70 'l, 

ao~, 

0o % 

9,~ q 

FmJI bo,lln~ po,nt, o[. 

POUt po,ltt. OF" 

l'l~lsh.'~l 'nh °F' 

v~.~o.,~y ~¢ lO0°'v ' 
cSt a, 0~" 

a| OF 

.~h ,~t '~  

,4sh= I11elt lempurJture, OF 

lie,It of combustion, lItu/lb 

(b) COED 
Te~t  

TABLE 8 - Concluded. 
from Western Kentucky coal; data from ref. 48. 

[~ |t l l laIo r:lleKor|CS 

D-86 

n - 9 3  

D-445 

.-482 

'D-189 

whol e 
crude 

71 . f l  

282 

467 ,, 

605 

720 

827 

1;~te 

116 
4.51 

O,0002 

0.0 

WWI 

light heavy 
dist i l ]a le dist i l  

40.4 18.9 

123 236 
198 367 
214 415 
234 455 
250 492 
270 512 
288 532 
314 554 
336 .... 582  
362 611 
400 6q6 
435 ~Q3 
499 706 

0.89 

o.o 

~Sedlmunl 

Nc-trallzY . . . . . . . . .  

CO fro,~loll 

_.° 

. , ,  

Water 

J . . . .  

Carlxln rame;bOilOm, wt~ 

Thermal 8|a.blllly 

Elect rie.l[ conducllvlty 



PO 
...a 

I t ) ,droca r ~ n  ~ / ;~ ;  

~ t ~ r = t ~ s  

Olefz.s 

Ar~maItua, f~LII 

~I"Qml[tCl, ~lynuelem~" 

l . ~ m  ~ I'l,O ~ e  P,.e p I~',,I ~11b ~ i r  

~ame prom, op 
il C atom r~tlo 

£1ea~e~tu! a~lyees, wtr~: 

25,0_ 

64,B 
5.4 

I l i  II I I . . . . .  

. . . . . . . . .  I r 

JTra~e 

V 

~a  

K 

Ca 

Cu 

Fe 

Z~ 

W 

YJ 

+ - , .  

Fjeldahl 

, , ~  , , ,  

I 

0.226 0.19 
d.O8 o.o5 

| 

! 

| 

m 

m 

m 

p " "  

• , ! 

..... 

' i , ' 

I 

0.248 
0.04 

| 

| 

z 

z 

. . . . .  i| 

I 

z 

i , =  

- i 

, ,  | 



TABLE 9.  - FUEL DATA FrOX GULF CAT/~LYTIC LI(]UEFACTION PROCESS 

[OaLa fron, ref, 56] 

r~  

Gravity. OAPl (specific) 

Property 

Lleillng range: 

Initial boiling point, ° F  

5~, 

10 % 

"0 % 

40 4].. 

70% 

a0 % 

93 % 

Pc.el b~ilhlg point, °F  

.|~our polril, OF 

I:hcshpoinl, oF 

VIst'Uil|y U[ 0~, 

Ut O1° 

;lI OI" 

.~h, Wt% 

,~h: reel! ceinperalure: °F  

Ih';ll of L~IltbU'~IION* Ultll'lh 

U;irlJon rcaldue 

!Carbon raBisbOllOnl, Wl~ 

I Thvrmal at'ablhtv 

I-: uclrlcul 4.'ontldvtlvtty 
I ... 
W-',te r 

SecUmenl 

Neutrality 

Tc~,l 

FuLl:z,nle Pl 
(Veltern 

subbltumlnoui) 

F. I I - r~nBe F2 
(Bituminous, 
PittsburKh 

ee~n) 

I 

7.0 10.4 

INsttll+lb : , l ic tor  Ii'S 

OII t |L |e tc  I, 
f rou FI 

or  #5 fuel  oiI~ 

Corro, lon 

L 

.,. .. 

iln rdnRe Of If* 

I~.0 

2~6 

68B 

In ranBe 
ol 12 fuel 

oJl 

0.0030 .... 



. . . a  

GO 

H~drc-~.art~n Wpe: 

~tt~rate~ 

Olefi~m 

Arorna;lem, toLql 

Aroma|los, polynu~letr 

L*~mEr~meler number 

~lJlne l~Int, °F' 
, , ,  , ,  , 

II/C atom r+llo 

I Elemental tnalt'scs, ~ l ~ :  

C 

II 

l; 

B 

0 

' Tr,,.+c m ~ m ' , , ~ R t : ; , , ,  ~:,~: 

v 

NI 

H,, 

K 

C~ 

t~b 

C~.~ 

re 

Mo 

W 

Ti 

89,~:I t~P,O.. 

0.St . . . . . .  o, so 

0,07  

89 .6  

q~,~! 

~,~4 . . . .  

I 

I 

.... L • 

I 

I 



TABLE 1 0 .  - FUEL DATA FROM EXXON OOriOR SOLVENT PROCESS 

(a) EOS; data from ref. 57. 

4~ 

l l r o l l e f l y  

m 

( I ras l l l ' ,  °AI)I (~lirClfi l ') 

l ioi i  I nll r ~iililu: 

l l l i l i3 i  balllill~ liOilil~ o~. 

:, ' l  

tO ' I  

.*Ii ' ;  

.1) ' f  

I l l  ' [  

iO 't 

IlU '1 

!hi ',~ 

I'l l l*ll ll~,!llll~ i l } ln l ,  01' 

] ioIIr  l loIni. °l 

I [.I.~hlllil l i ) Ol '  

I-'llil ObllV di 01: 

,ll Ui '  

dl i1| 

~ h ,  I~i ' ;  

.I.~ll: I I I d l  i¢ll lpi, r l l l i l f l ' .  01-" 

I l l ' , l i  OI i 'Ull l l l l lsl ion, I lh l ,  I~b 

,,, . , , 

Tl'~l [ i l i~ l l i l . l l l -  l<[ll[,~Orll.'5 

Xomlnal 

Hear Y nlphth@,.. 
II~v l i q u i d  I l y d r o i r i i t ¢ 4  l * v  l i q u i d  

. . . .  (0 ,87)  

1~8 - ) 9 2  

liquid 

.... (o .~o)  

158 - lgz 

F . d  o i l  . 
117d rOl i e l l e d  

l i q u i d  

.... ( | , 0 ~ )  

392- I000 

.... (I.01) 

)q l  . 1000 

~2) lq8 ~71 462 

1~15 

l i i s t  I l b l  h ) .  i 

, O-~UVL 

~ 6 ,  l l ~  . t , ~  . . . . . . .  657  . . . . . . . .  

I I IRher 

J90 

18 300 

JGO 

19 ] O ~  

811 

I~ IOU 

77~ 

18 IUO 

L'JI'])~'II fLu,||~l L ~ 

CJriX)II rJIIl~lXliJOrll z %1|I~ 

. t1~ . r1 , .s l  ~Nbl l i I y  

i ' | u ¢ ' I r k ' J l  ¢onduVilVlI}" 

~'( l i I IR' l l l  
L-------= ' ' 

• ~UUI r; i l l t )  
i . . . . . . .  

L 'orroslon 



(.rl 

Ily'd'rc~.a rbon lyl~c: 

Satural¢s 

O l ~ f l ~  

I~l'o i~i :ll li,~, Io lal  

illl'O rll~ I I cl l i  poh, n~cle~r 

Lun~li~ ni~,lor nunihor 

...... ii 

An:lllnl~ po lnh oF 

II,'C afore ra l l o  

l : lenlenlal  ~n) l i '~on, wtrlc 

. . . . . . . . .  0 .21  0.06 0.66 0.2~ 

i! 
I I  
Hi 
I I  
IN 

V 

NI 

H 

Ca 

l i l l  

FC 

."71 

'Ln 

).hi 

l'Jo 

W 

Ti  

01.47 
~.82 

n.o9,~ 

IL21 1,81 

0.0~ 

0.31 



O~ 

Gravity, 0~')1 (specific) 

Boflln| r~nile: 

Prof,~Ily 

(nltlal I:otl in| pofnh OF 
:, ,I 

lo % 

20 c& 

:to 'fL 

I0 'r 

~0'~ 

I~) *;, 

70 'l, 

90"& 

F i n a l  b o j I t n (  p m n t ,  O F  

Pour p o i n t ,  o F  

Fl~shpotnt, °!" 

~..o.,ty,t 100°F 
cSt ~, 212°r 

,, 250°v 
'.~,,-i'E, ' '  

.~h: melt temperature, op 

Ileal ol combustion, I~lu/Ib 

Carbon roll~e 

earbon rc, mEbottom, ',~i'I) 

Therm,I I t ibk lhy i 
; Electrical eondWJelhvtt) 

, , ,  , 
!w~er 

, _ {b) 
Test 

TABLE 10 - Concluded. 

EDS from I l l i n o i s  coal,;,,,data from ref .  22. 
D l S l l l i J I t '  cBtegorLt,s 

,,,0-1160 

l 

) ist i l . lat ,  Oil 

.4,6 
40,0,,-1000 +400 F 

396 403 ,, 

i,.437 441 

L , ,  

. . . .  ! 

592 69,0 

625 1016 
984 

1043 i" 104'3 

198 204 
21 .nl 440 
, 3,09 .... -.10.04 

. ~  5,8 
0.027 . 0,0,3 

Corto~ton 

Sediment 

H e u t r l l l L y  . . . . . . . .  



"..4 

kbJrab~l 

Oleflnl 

Arometlc-, total 

Atom=rico, I~lYnuclear 

l~rnln~meter number 

And|he f~Int, OF 

II,C itorn rJtlo 

Elemental npJlyse=, wtt~: ' 

| J . 

i | , , . 

86.13 

Tra~e 

V 

N] 

Xa 

K 

MK 

Ca 

Cu 

F~ 

Z~ 

B= 

W 

Ti 

mete] ,,,n,,lyBes8 I~rn" 

_ 8 . 0 3  
0 . 5 5  

O..6O 
2 .47  

8~09 
0.81 
0 ~82 
2.7.4 

I 

I 

i 

, . , ,  , 

, . i 

i 

i 

I , ,  J 

! J 

I . . . . .  I 

! ] 

! I 

, , ,  i , ] 



IAgLE 11, - FUEL OATA ~OM Zinc CHLORIE PlIOCESS 

~D~ta from r e f .  58] 

oo 

Plm~z ly  

i r i v l l y ,  °API  (41mollie) 
.= 

llolllPl r lnge: 

[n l t l l l  boiling polnl, op  

. s l  

I0 ~I, 
2u % 

40 i~ 

CO% 

~0~, 

70 % 

~o % 

9o% 

m~, 

Pill',l[ bOl|llilP, pOIlill OF 

Tesl IX+IilInIP caleKorle" 
' 'Tolal  d I ' z ~  I"¢ Ce'L-"~ ~ _  . . . . . . . . .  

. . .  +4 --- '-R..- '~-C~ mu. z.~. -TnT-- - - ig- l 'q-  

ISP 

Kun Z~8 d i | a  
~P-'£ ----~17"+ ~.'i 7 - - f  : - l l l v l  

blJ 

.19Z b i t  881 

Pour polnl, Op 

~i+l+,.~, o r  

~tleL'¢llly at Op 

at up  

;ll 01" 

,~,h, wlf|, 

~.lh: I)ll '| l Ie lnpvralure. Op 

Ileal ol L,mntmllllOn, I l l . l i b  

. . . . .  8~1 

, , ,  ,,, 

['u rbon rei ldm, 

LBP )9+ 

Uarbon ralllSloollom. WI'~ 

'n~l.r m.l .tablhLy 

f.lt, H rle'JI t'O.lhiPliYlly 

Water 

S~dlml, n| 

l~t~llr alllV 

Corro~lio. 



.-e 

~0 

CJlet'ln~ 

~rornMl{.ll, Io1~1 

?,r~n~ellcs, polyn~elear 
C ' . . . . . . . . .  

l ,umlr~mcler uu~ber 

I I /C alom rel(o 

Elerae~lrl analy.res, wlct,: 

C ~ 1 .  )7 ~ . 1 ~  Rg. l/~ ?.9.09 89.60 

,¢ 

R~ 

R 

C~ 

Cu 

TI 

r~a~l anab'~va, I:~n~: 

Y ! ~ I ~ . ~ :  c ~ .  ~Z9 ° 

.... #~7 ° ,t 

• ~ x e ~  ' 

0~,02 

0~11 

0 . 0  0.(12 

- I . h l  I , n h  

J~wO 

, ,, IR,n 

15,69 

0.019~ 

O.OI 

1.11 

~ , ~  ........ ~.~,,~I . ,, 

78,$I II,II 

l t ~ 8 ~  I O , ~ A  

I h l , O  

-: . . . .  9,65 

0,0~ 

1,23 

8.98 

0.03 

! o~p. 



Pour IX)Inf, Op 

TABLE 1 2 .  - FUEL DATA FROM CO-STEAM PROCESS a 

[ D a E a  from ref. 59] 

Properly 

Grav|l~,, °kJ+l (.spe[Ihe) 

13oliing rlmlle: 

Inlu,l l~lllntl pclnl. °I" 

I0 

2O % 
:e % 

4 0  % 

so'£ 

'1o% 

co% 

co% 

9.', % 

Plnal Ix)l|'lnl< imlnl, op  

12800 

Fl~hpotnt, oF. 

vta~oalty m t4o°v, c s  

I I  lSO°F, cS 

ut oF 

• X~h, wt% 
A.~h: mel l  lempvralure, ° t "  

Iluat of voml~ullon, IIIo/Ib 

0 

Carbon rezlduu 

Carbon rUll|UlX.lllOm, Wl?, ..I, 

rh~,r mal ul.d;l l l ly 

f: l~*l rlz , I  I~)llllllt'llYlly 

Wmlor 

~L'thmL'nl 

I vh I 
I l l h  Ira: l l l h  lun y l l h  

v l | l :  no add i t i ve  
I !  IICIW'At 

190 . . . . .  59B 

46.8 I lO 

...9.0~+ o.o~ 

17 056 . | 6  B8~ CJ|culoted 

l)lMIll+lll" +'.lll.tlor II.~ 

I l t h  roll wi l l ,  
~&ed ItS.Ire 
nn~ II~0 

, I  

N.DI .... 

1.6 YOb 

. .. ,. 

. 

I010 



{aU 
...J 

J , , ,  , 
Xydrocart~n I)T~: 

L%l tu ra~a  

(]|eflnI 

Lum 'nome te r  ~umbet 

[IIC ~Iom rillo 

Tr~e  

v 

NI 

Nx 

Ca 

rh 

zn 

~ o  

W 

TI 

metal a~tlyloi, I ~m :  

7.1 

l . l  

0 . 1 1  

3 .o  

, , , ,  

8~.8 89.5  

1 , 1  . . . . . . . . .  l , I  

o .  l O  , , , ~ , J . ?  

3 , 2  ~ .~  

.-., ,,, 

=,  

.... ] , ,  



TAP, LE 13.  - FUEL DATA FRDt4 FLASII PYROLYSIS PROCESS 

l'D,ILa frmn r e f .  60; PDIJ rtll l 120, 2UL) Ib / l l r , . i  

Gravity, °API (~ l l e r l l l e )  
I 
; l i i l l l i l l l  r~ll~gl,: 

I ' r o ~ r i y  

In l l l l l l  L ~ l l l n l  I ~ i n t .  ° l "  

;J~l, 

1 0 %  

-'0 qo 

tO '~, 

;~l tl, 

~o'~ 

?0 'i, 

Hl~ '1. 

,qil '1, 

F'ini l l  I~ l l ln l~  llOll'~t, °1," 

i l l l t l r  pDIn i ,  Ol" 

V;  " l 'O l ; i ly  l i t  01" 

l i t Up 

l i t  °1" 

,li,'lh: I l l l ' l l  l i .n l l l iOr. l l l l l ' l . i  l i | .  

l i t . i t  o l  l i l i l i l l l l .~hol , .  II1,* l l i  

"l ~,,~t 

' '  ' f l g l l  
( . l l  . l i  I l l l l  i 
9 ~ o 5 I  l ) l l )  

411|i 

495 

620 

Q ~ ) I  

i~038 
(end o f  r u n ,  
5 1 , 9 l  o i l )  

411 

~4U 

I l l  ~ l i l l , l l l '  I ; i l l  i : l l r | i ,~  

i 

- I  

"i . . . . . . .  

~95 

llo 

I t ,  t, 

( ' J r l X m  r~,sllklv 

nl i ,  rm; i l  .~ l ;d i i l l l v  

f it~¢'| f lV; l |  I 'L) l l l l i l l ' l l l ' l i l  

tiV j h, r ' 

: ' ; i ' i l i l l l r l t |  

l~li,ul f,ihl%. . ' 
= - -  

('oli*li i IXi 011 

b .lit~ 



Itt, dn~itt 'bon l~'i~i 

01elt~a 

A~mAtIeHj I~lynur lc~r 

lsumlnomeler number 

• ~ : l l lne  point, OF 

IIt(~ alum r l l l o  

El lmcntul  an,'~tya~a, ~lq',: 

C 

II 

N 

0 

V 

K 

C,1 

Izh 

Cu 

I,! 

l~To 

w 

TI 

d l f l e renco  

qO.l~ 

~.15 

~__._l.,JJ 

! , 6 J  

L 

z r , ~ l  

! 

I 

i 



TABLE 14. - FUEL DATA FROPI CATALYTIC LIQUEFACTION OF PITTSBURGH 5EAH B[TUHIttrJus AND HYOHItlG SLIBBITU/41~OUS COAL 

[Data from ref, 61] 

LI} 

I I ~ p , , i  

Orsvlty, °KPI (el~lf(e) 

Dolling rzmBe: 

I.nl¢ilil boiling point, o}, 

5% 

ZO % 

n ~  25.21 

im~ ~s.3z 

40 ~, 

5o% 

so% 

?o % 

~o % 

9o% 

Final boiling polnl, °F 

P l l t lSur lh  
i l l l  

I]O 

~70 

IXl~tlllntr eal~or l t  s Tcel 

= - ,  

, i  

I 

Corrol~on 

'F~leetrleal conductlvlly 

Wl~r  . , 

18,~me., 
H~llridlly ... 

~rm.z .~b.i~y 

1~omlr~ 
5Is IIo~n 

1)0 

~70 

llell[ oi' combustion, Dlu/Ib 

C~rl0on rellldue .... 

Csrbon rcmal~Itom. Wt% 

'/~h: reel! temperature, °f" 

~h', wt% 

VllL'ollly ai o F" 

Ul °F 

at OF" 

Pour point, ° t"  . . 



. . J  
laa 

X+'~troPi 14aon lype+ m 

Olef | r ie  

l ~ r l l l r ~  me le  r Olll l lhpr 

14 ,.__~ .-.I.~_. I , . 

5Pl.] 

69.  ) 

! 

i 

i -  

i 

! 

! 

i 

r 

+ 

i 

i 

i 
i i 

I I /L" + t o m  r a l l o  

t: lrment;~l ,~na ~ses, w~,'l,: 

C 

I I  

0 

Tr~cemel~anatFs~e. [~m: 

V 

Ca 

Bg.GS 
i 

O . ~ t  
J 

O ,  l l  
I 

I . g l  
x 

I 

i 

I 
n i 

l i 

! i 

! i 

! i 

,I i 

• z 1 

i 

I 

i 

I 

I 

! I 

! } 

! i 

~ t+ +++ +610 

0 .  I 

3+,2 1 4 . 2  

'~0, ] 

| 

g g ,  18 
i 

O.t+O 
i 

0.0~+ 

I . Q ]  
i 

i 

l+mj 

Ct~ 

F ~  

"/,n 

P, t ,  

W 

T I  

x 

! 

i 

i . , - - - . _ _  

i 

i 

i 

.i-.... __ 

i - - + I - - - . . - -  

! 

! . . . . .  

! 

l - - _ _ o  

i 
. . . _ 4  i. 



IABLE 15. - FUEL DATA FROM SEA COAL PROCESS 

[Data from ref, 47] 

...4 
rvJ 

Gravity', OApI (~p4.'elfle) 

Properly 

]]oiling riml(e: 

Initial boiling point, oF 

5% 

xo 

20 ~o 

uo% 

4o% 

5o9o 

~o% 

xo ~f, 

F'In;*l Ix)lllnlt l~Olnt, o],, 

Pour point,  oF" 

Fl~uihpoint, OF 

Vlevoalty at 100 °F', cS 

~t °F 

at oF" 

,~sh, wt% 

i~ah." mull lelnpurature, Ol" 

Ileal of c,)mbuellon, Utu/Ib 

Carbon realdue 

Carbon rumlbOllonl, wtr~ 

' Thermul alobll l ty L 
F'le~trlt'ul conduclivlty 

i 
Water 

i 
Sediment 

i 
Nculrnll ly 

I ...... I 
Corrosion 

TeJl 
$e8 Coal 

18.4 

<300 

46O 

512 

160 

I i 

87~  

55 

9 . 7 8  

0,02 

Lover |1  18Z 

|,~atlll;|tu (,;Ke~ol'le$ 



[}lrhn8 

*'il~OHl,'i!lx . I .  |el l , I ]  

12.0. 
I~I;'~;H~IIZI' [¢~r iztiH;|zL,r 

. . . . . . . . .  T ~ 2 _ d ~  

( ,  

I I  

0 

I ' rn£o  r lZ~l~l nn,~lvRv~, ppn) :  

1 " ' 

....... , , , ,  z , 

0 , 0 2  

V 

C~ 

|~  

W 

T! 

. . . . . . . . .  ! z , 2 . ~  

• , 2 ~ 

2 . 3 ~  

12 .7  

I 

1 

t 

J 

i 

i -  

, , J 

_ I 



TABLE 16. - SUMMARY OF LIQUID FUEL PROPERTIES 

BoUle 
rLngo, 

o F 

G r a v i t y  

.,,.P! J Specific 

180 - >944 

:=620 

- 5 0 -  350 

217 - 500 
434 - 7 9 ;  

400 

4 6 6 -  =-876 

4 9 3 -  =,4)10 

144 - 689 
144 - 397 

391' - ~87 

13~ - 795 
138 - 3~7 
357 - 795 

I~0 - 9;5 

180 - 446 

372 - ~ O  

(~39 - 975 

4 8 2 -  ~ 6 3  

;=960 

180 - 3?5 

3 7 5 -  650 

65O - 9 ; 5  
180 - 975 

¢.° =~,~,.,- 
C 4 + L t ~ d s  

21'1 - 8~15 
Z; 'O - 

2 6  - 7 4 4  

: m -  54~ 
3 1 6  - 851 

S l  - 5~2 
7 1 -  808 

27 .8  ~ -  

1 .9  - - - -  

2 .0  - - - -  

19.0 - - -  
44 .9  - -  

26 .9  - -  
7 . 9  - -  

- 7 . 5  - - -  

- 1 6 . 5  
- 1 7 . 7  I - -  

19.8 . . . .  

32 .3  

13 .0  
17 .0  ---- - -  

37.4 

8.6 I . . . . .  

6.4 - -  8.19 

38.(5 - -  12.41 

14.0  ---- 9o73 

- 2 . 3  

- -  11.0 

- -  - -  10 .2  

15.0 J 9.  ~ 

4 . 4  8 .42  

28 .8  - -  10,54 

- -  10.14 

- -  11.99 

Elemcnts l  a:, '-I~mtUou, w~ % 

H N J S 

I 

H-Coat  pr'J<:eas 

7.4 0.81 0.47 

8.1 .T7 .15 

8.0 .80 .23  

10.34 .22 .16 
12.9  .047 .26  

11.2 .0044 .17 

10.4 .0083 .17 

7.3~ 1.3  .48 

t S . . ~  1 .11 1 .43  
6.96 1.30 .~5 . 

.44 .21 

.42 .13 

.440 . ~  

.883 . i '7 

.212 .06 

.e71 .35 

.81 .22 

.19 .-';4 

.42 ,18 

7.58  1.01 .22  

7 .94  .77 .42 

8.86  .39 .19 

6.26 1.30 .95  

13 .6  . 1  .1  

. 1  .1 

. 1  o3 
1 1 . 9  .i . 1  

. ~  .19  

1 .05  . 4 3  

. 6 4  .16  

.38  .11 
9.80 .~B .13 

11.76 .2~ .25  

• 20 .26  
9 .43  . 4 2  .12  

11.85 . 1 3  .09 
11.27 .44  .24  

Vin=mit')-, c P  H~at o f  

178 7.2 

1"72 8.8 

2.47 .99 

{465 CP) 

2.4 

1.08 - - -  

2.87 ---- 

8 . I  
.96 ----- 

14.9 

155 

4.45 2.7 
3S 

318.3  

17 420 

17415 

18 415 

16 700 

m 

1 7 4 1 1  

Rafer~=ce 

1 

2 

2 

2 
~) 
3 
:t 

4 

I 

~r 

5 

5 

5 
6 

1, 
7 

7 

7 
32 

2'I'6 - 8 ~  J 8 .64  .41  ~P 

~ . , m ~ r  ~ G.P.~ F , - ,  a t  G m a r z l  EZecU.tc Pa~L~Ch ~ l ~ v e l ~ z u e m  Cea:m" t o  L l o y d  L S h u ~  ~"  NASA .T.~w~ 
l ~ m ~ . J ~  C u t a r ,  Feb .  11, l ~ r l ' .  

bWemo f,~ ~ ~I= S. ~ a( NASA ~ SaNL,~h Ceamr, O,~r 19, : l .g'/t. 
e3~em ~ w,,~ oB H-.CoLt ~ for  ¢u-un-~Ccm ¢ ~ : h l u s d  c,Jc~s. ~ H. Xyd~ ~ C~,~nl Elecn~ Co.. 

I c ~ ,  N.T.. j~a. 9, 1~ri'0. 
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TABLE 16. - Continued. 

o F  

" 4 1  -- = - 3 ~ 3  

3 9 5 -  =945 

-,,~07 - > 9 5 1  

• t 4 5 -  ~970  

:*63 ~ 930 

3 2 9 -  , 7 9 5  

329 - 405 

405 - 6;'35 

, ~ 5  - 3~8 

(F,.zl! : ; t . ' ,ge)  

300 - , . . ~  

~ 9  - 6 S 0  

,3,,30 - 6~9 

3 4 1 -  =, ,~0 

[ < . ~ 9  - - 7 ~ 0  

Scaled: r a . p .  3 1 2  

• . ~ h d :  m . p .  3 2 ?  

$ ,~l id :  m . p .  3 5 4  

400 - ~'~0 

~ .~0-  -tOO 

4 -00 -  ~ I 0 2 0  

: 3~5 -  ,.~375 

4 2 3 -  ~ . l C ~ 3  

3 2 ~ -  ST'/  

3 8 3 -  , ~ 2  

1 . ~ 5 -  . ~ 2  

8 3 -  ~-63 

3 = I .  - 8 4 4  

3 0 6  - 9 0 ~  

~ 2 6 -  tO~T 

324  - ~ 7 2  

- ' - ~  " ~ : ~  I " - ~  ! ~--~1 

"-~ ~ ' ° ~  I - - - I  - ~  

" - ~  - ~  I - - - [  "~: 
. . 4  " ~  I . . . .  I ' ~  
-~.~ ~ .1~  t --_-'I ~''' 

....... I ~'~ I ~'~-° 
~'~ ..... I .... I "~' 

"'-~ I ...... I .... I '--'-' 

~'" I ..... I .... I "*; 

"~-~ I ~'~° I "~ I -~' 
4 . 0  . . . . . . . .  , 5 1  

. ' 4  

• 12 

. . t 3  

S ~ C  3~ce~ :~  

4S~ 

9 . Z 3  

~';'3 

?.23 1.~.5 

L43.,~ 
. . . . . . . . . . . . . . . ~  

[ ~ ' ~ : 1  "~'~ "':'~ I . . . . . . . . . . . . . . .  
I ~ ' ~  I .~1 ~ ' ~  1 . . . . . . . . . . . . .  
l ~"L~I  "~" ~ '°~ I . . . . . . . . . . . . .  

" ~ 1  "~ "~  ~ : ° ' ~  
~ 1  I ~ " ~ 1  "~ "°:~ . . . . . . .  ~ " ~  I -:  ..,o 
- , . ~ ]  ,-.o:~ I " 0 ° 1  "= . ~ 2  ~'~;~ I 1..,,~.~ 

i 2 . 3  | . ~ 4  . ~  . 2  2 .7 ,~  ! . . . . . . .  

~ . 6  i .~4~ I " ' = 1  .~o I . ~  . . . . .  i . . . . . . .  

~'-'°l ~-~I ' " ~  I .6= l - =  ~-'~ I '-<--" 
~ " ~ !  ~ ' ° ~ " 1  : ' ~  I .~o I " ~  ~o.~., I " ' : ~  
~-~ ~ ~  

17 24~  

Re~eax'cl3 C e . ~ t r . . M t 3 e  1 ~ .  1 9 q 5 .  
C o .  co " ~ , ~  '~" 

X5 7 1 9  

2,3 b"73 

l~  ~00 

1? 0 4 ~  1~ .  1.7 

1'~ .~2~ 

1~ 7 1 5  5 I 

I 

1~ 9 2 1  
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~" " 1 6 .  , A B L _  - C o n t i n u e d .  

Bet ]me  

rL-.g(:,. 
OF 

175 - 857 

100 - 8 ' ] . 8  

1 7 = -  ~14 

97 - ~35 

9 7 -  >367 

~ 4 -  >671 

2 1 7 -  ..~. 35 

1 2 3 -  4S9 

236 - 706 

:,-716 

280 - 950 

190 - 746  

354,-  :"780 

436 - 613 

557 - >070 

1 7 6 -  545 

<300 - 849 

199 - 950 

14-8 - 844 

266 - 888 
~-130 

>130 

158 - 3S;  

15a - 312 

3g~ ' -  I000 

3 9 2 -  1000 

Gravi ty '  £ 1 e m ~ c a l  o=,u~x>41t:~oa., t."¢ ~ V~ooal 'J~, c P  

I ..... i I API 111c N H J :5 t¢ at  

I00  ° F ?.10 ° F 

S ~  p roce s s  ~omcluded" 

14,.5 10.32 .11  .01 2.~0 .93  

23.4 10.99 .0~' .01 2 .00  .90 

COED )coce.n 

23.1 . . . . . .  t l . 5  

44 .5  13.0 

20.7 11.2 

12.0 10.7 

21.9 n . m  

40.4  

19 .9  

1 0 . I  

20 11 .0  

22 10.9 

1B,4 
2 2 . 5  

11.2 

41 .9  

22.5 

L9.O 11.9' 

22 .3  ~2.1 

0 .125 

.556 

.16 

.09 

.226 

.190 

."..48 

.294 

.2  

. 3  

0 .013  I 

.0049 I 

.0055 

.009<) 

.04 

°01 

.1  

. 1  

.16  

.004 

...Ol 
• .05 

.25 .18 

.0:389 .0271 

G u l f  C a . ~ : ~ c  p=ocess  

i' ,.o i - - -  I o. 1 o .o71 . . . . . . . . . . . .  

1 4 . 0  9 . 5  .31  .04 
i 

~ 8 . 9  . 4 0  . 04  

8 .1  .82  I .17 

Exxon r ~ r  Solve.~t pmocel l  

.~..1 : o . S 7  10 .9  I 0 . 2 I  0 . 4 7  

4s.4 i . s o  12.~ I . 6 6  . o o s  
D.S Z.Oe 7 .7  I " ~  .'..Z ~ - - ~  
S.6 I . .01 8 . (  [ . ~  _ .o4 ~ ,~.I 

! . . . .  

. J  

N 

Hear. o f  P.e fere=ce 

o 0 ~ b ~ n .  

~ / ~ b  

. . . .  i 

17 728 30 

18 572 30 

18 903 30 

. . . . . .  18 

~ :1.9 

- -  . . . .  6 

| 

18 356 13 

18 020 13 

. . . . . .  L~0 

. . . .  i 21 

18 ;300 23 

19 300 

17 100 
xe xoo f 
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T~BL~ 16. - Concluded. 

o ~  ,~t~l ,3pec l l~  N N ~ a~ 

. . . . . . .  1~9 ° ~' 21 ~" i 

Z~( : I  2 hy~2"ocrs.=k:L~g ;;rc.~:~s8 

IS0 - ~ 8 7  

180 - 3~2 

~17 - %$7 

C 5 - ~.88'f 

C 5 - :,.SS';' 

( :5 " ~.~8'r 

411 ° ~-74.3 

8 .32  . ~ 1 8  .02  

9 . ~  .(~32S .02  

~ . ~  .&060 . 0 3  

8 . f ~  .~323 0 

8 . ~  .0194 .01 

Co.-S~ea,z~ pro~©ss 

"/,I  Z .1  O.J.3 
6,8 1 ,1  .10 

5,(5 7,.1 . I 2  

F 1 u h  l:~yt'~lyais l ~ e s s  

Sex Coa,,l. p~es- 

t 

~C:.L,'1.b 

~ 4  

. . . . .  r 

---- l 2~ ' 

*'-'I I, I o-'~.' I o-o~ j ~.~I I,.~, ,--~ I,,, *~ 
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TABLE I I .  - PROPOSED SPECIFICAIIOtIS FO~ TYPICAL COAL-bERIVED FUEL a 

[Data from ERDA RFP-EF-77-R-DI-267~, June 6, 1977.] 

Proper ly  

llolhnK rm~g~: 

l f l l l i , |  ~ , l l n l [  p o i n t ,  o F  i 

5~ j 

40 % 

, ~,~  

, '10% 

Final ~olll~R Imlnt, o F  

.po,, poi,:. °v 

. Flusbpalnl,  oF" 

'vii,;o,i:y =--zo~ % cs . . . .  

-~ t  O F  

.Ash: mell lempuraluru, OF i 

Heal of  camtm~llon, Blu/ lb 

iC.rborz residue , I 

~Czrbon ) zmm~,~ ,om,  wL'~, I 

I W M . a t  

'zedlmeni 1 
L 

. C o r r o i l o n  " 1  

T,,~! [ lIM II],l|[' | ' i l l  t ' K o r  I r , ~  

F 
I 
I 

I 

. . . .  I - - -  i . . . . .  
I 

: _ = , ,  

i 

1 

i 

i 

~ 0 -  70 

I&O - 160 

I0 - 20 

0 . 0 !  - O.O~ 

[ leoo - 19oo 

!ull ~o_o- ze soD_ . . . . . . . . . . . . . . . .  
r 

J J_ - : . . . . .  
I 

] - ' " ' . . . . . . .  ' ' ' | . . . . .  - - '  

c0.1 

. . . . .  = ! - 



H y d r ~ a r L ~ n  I.,~,-~e: 

l k l ~ J r l l a l l  

o ] e n n ~  

i , ~m l r~on~e le r  ~umber  

IIIC il~m rlUo 

Elemt~lz l  znal) 'aca ,  w l ~ : .  

C 

11 

0 

Tr~'~e niclal . . ] lysc*, p~m: 

V 

K 

Mi; 

Ca 

Pb 

C~ 

Pe 

Et 

W 

"El 

~*..- ~* 

1.(~ - 1 . 9  

t ~ . l  - 0 , 8  

• 0 . 9  . 

0 . 1  - OllO 

0 , ~  - O , . !  

1 , , , 1  - ~ . ~  

0 . 9  - 0 . 6  

I - 10 

0, I - 

O.1P - 0 . 3  

. . . .  0 ~  - ~ . ~ 0  

! - . ~  

........ ! 

I 

i 

. . . . . . . . . .  i 

. . . . . . . .  i 

i 



TABLE 18. - COAL DERIVED SYNGAS PROPERTY FORM 

Prope r ty  

Cornl~sZtton. vol~:: 

H 2 
CO 

CO 2 

H.~S 

NH 3 

CH 4 

Or.her hydcocarbons 

N 2 

COS 

Specdlc  gravz~y 

A~ erage  molecu la r  wetght 

Heating vaJue, B~ 'ft3: 

Gross 

Net 

Gr~ss  wtLh CO 2. H2S, and NH 3 r emoved  

Kez with CO 2, H2S, and NH:~ r emoved  

Sulfur.  ppm 

Alkali meta l s  and sulfur ,  ppm 

War.er, vo}.. cj~ 

~hds, ppm 

'~l,ds: p-~r~icle size, lain 

F]ammabdzty l imit  rat io 
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TABLE 19. - FUEL DATA FRG~ LOW-gTU GAS 

(a) Low ~ t u  coal gas; data from r e f . 5 ,  p. 6 

Compo.~l:zon, ~o[ '~ : 

P rope. r t'2,- 

H ~  

CO 

CO,,  

H..S 

NH 3 

C H  4 

Other hydro~  "~r~'ons 

N 2 , 

C O S  

Typical 
ranges 

12 - 16 

3 - 32 I J 
[ 

0.5 - !~ I 

1 0.5 - ~ . 5  

t 39 - 5~ 

E p e c i f i c  g r a v i t y  0 .  S - 0 . 9 2  
= [ . 

A v e r a g e  m~) l ecu l~ r  ~e~ght , I 

H e a t i n g  ~-~2~e, l ~  f=3: 

Gz~ss  

Net 

Gross wilh CO 2, H2S, and ~ H  3 removed 

Net ~,th CO 2, H2S. :.rid NH 3 removed 

S u l f u r ,  p p m  

A I k ~ i  m e t e s  a n d  s u l f u r ,  p~rn  

W a t e r .  v o ! .  c~ 

Sohds. ppm 

Solids: p-~rticle size, uzn 

F l - ~ J ' ~ a b ~ I i t y  l i m i t  r - ~ o  

1 1 ~  - I ~  

= ,  
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Proper~" 

Z7.0 

28.3 

/-,.5 

Con:pos,tlon, vol'~: 

H 2 

CO 

CO., 

H2S 

NH 3 

CH 4 

Other hydrocarbons 

N 2 

COS 

3.0 

"7.2 

Specff~ gravi~" 

Average molecu.lar weight 

TABLE 19. - Continued. 

(b) Typical low-Btu gas, from air-blown gasif iers; data from ref .  77 

Heaung value, ]~m. f~3: 

Gm~s 

Ne~ 

Gross v,ith CO 2. H2S, and NH? removed 

Net with CO 2, H2S, and NH~ removed 

-~,If-r, ppm 

Alkali rr, e~als ~nd'sulfur, ppm 

Water, vol. 

So I icL% ppm 

,~llds: particle sLze, Urn 

176.0 

Flan~nability limit ratio 
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T~3LZ 19. - Continued. 

(c) Typical f~xed-bed Qasifi~r co~position (raw Ra~ out of qasif ier);  data 
from ERDA RF~-~F-77-R-Ol-2674, J~n~ 5, ]~7"  

Pr~l~rt~' 

Coml~st'-ton, vol ~: 

H 2 

CO 

CO, 

H2S 

CI~ 4 

19.93 

12.5~ 

13..'.5 

0.57 

0.23 

4.5S 

C',.~e c hyd~ocart~n$ 

N 2 

COS 

Specific Eravit3" 

Average ~olecul~r ~et';ht 

Heaun~ va2ue, ~ . ' t ' . 3 :  

Gr~s 

.Net 

:1 Gross  with CO 2, ~'..S, a~d ::H 3" removed 

l~et v.tth CO 2, H2S. and .~:~ removed 

Salfuc, ppm 

s o l i d ,  ~ ib dus= ~b gas 

.~lid~: particle s i ze .  

¢-lam~n~bility. limit ratio 

0.'0 

37.63 

0.06 

",63.S 

~0.040 

(a) 

10,19 

aLe=~ than $ percent of soZ~ds smaller chart 2 ;=. 
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TABLE 19. - Continued. 

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

P r o p e r ~  

Composit ion, vol%: 

H 2 
CO 

CO 2 

H2S 

NH 3 

CH 4 

Other hydrocarbons 

~2 
COS 

Specific gravity 

Average molecular weighl 

' Heatang value, ]~ j , , f¢3 

Gross 

Net 

Gross wl th CO 2. H2S , and NH 3 removed 

Net wi th CO2, H2S. and I~'H:~ removed 

Sulfur, ppm 

i Alkal i  me~ds and sulfur, ppm 

Raw fuel  gas 
£p.421 

13.79 

gasiflca~ion 
Cp.35) 

13.175-14.337 

27.77-29.413 

1.735-2.667 

Cold-wall 
gasiflcsc¢on 

(p.35) 

12.658-13.173 

26.279-27.989 

2.599-3.217 

9,914-0.028 

S~udy 
aas~p~ iou  
(ZlliuoZs #6 

coal) 
(p.17) 

12.57 

,.,26-398 

3.322 

1.266-2.037 

0.009 

28.33 

3.08 

0.i0 

1.50 

0.007-0.016 

1.518-2.028 

50.848-51.905 

0/005-0.011 

51.991-52.868 

0.010-0.019 

1.850 

129.6-144.7 

5 3.01 50.85 

143.9-149.7 

0.007 

Water, voI. ~ 2.35 i 2.041-2.44 2.837 
Solids, ppm 

2.164-3.130 

Solld~: part icle  s ize,  pun 

FIzmmabili~y limit ratlo 
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TRSLE 19. - Continued. 

(~) Typical gaseous fuels;  dat~ f r o ~ r d .  79. 

~ las~  furna=e 

Composi t ion.  vo id :  

FI 2 

CO 

CO 2 

H25 

NH 3 

cH~ 
O ~ e r  h)'clrocarbons 

N 2 

COS 
. 

Specific gravlW 

Average molecular  weight 

Heating value, Btu/ft3: 

Gro~s 

Net 

811 
~TOCU~eT ~ 

2 . 0  

27.0 

ii.0 

Proper~5" 

l!.O 

29.0 

5.0 

Pwcdu~er gas 
(co,l) 

12.0 

.29-,,0 ., 

4.0 

- - -  0 . 5  i 2 . 6  ! 

- - -  , 0...4 , 

60.0 $4.~ 52.0 
1 L ,,, 

131.5 91.2 165.4 

Gross with CO 2, H2S, and NH 3 re~noved 

~e~ ~-r~ co v .~s. ~ ~-~,r?,moved 

Sulfur, ppm 

Alkali metals and su/fur, ppm 

Water, vol. 

Soll~, pprn 

Sullds: ~;Lvtlcle ~ize~ 

Flamm;~bili~ l imi t  r~.~o 
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TABLE 19. - Continued. 

(f) Data from ref. 80. 

Composition. vol~:  

H 2 

CO 

Prope.-cy 

CO Z 

H2S 

~q-I 3 

O ~ e r  hydrocarbons 

N2 
COS 

~pecifie gravity 

Average molecular weight 

Heath~ff v~lue, B~ /R3 :  

Gross 

Nel 

Gross with CO 2, H2S, ~.nd NH 3 removed 

, , Net with CO2, H2S, and NH:~ removed 

Sulfur, ppm 

' r ed i c ted  zanse 
not ye~ 
v e r i f i e d  

by =es= of 
composit ion 

sys=em 

i~ - 17 

- 22 

5 - 11 

~ e s ~ s  

! L z 7 - 2 3 . 5  

6.58-30.95 

3 1.49-3.E6 

48 - 52 3~.96-56.7 

100 - 135 90-197 

Alkali metals and $~fur ,  ppm 

Wamr, vol. ~ 9 0 

~' l  l,ds, ppm . . . .  

Solids: particle s i z e ,  

FlammabLlity l/m/t ratLo 
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TABLE 19. - Concluded. 

(g) Producer gas; data from course notes on "Synthetic Fuels from Coal," Center 
for Professional Advancement, July 22-24, 1974, p. 50 

CompoBition, vo l~ :  

H 2 

CO 

Pz~per~, 

CO 2 

H2S 

-~H 3 

Other hydrocRrbons 

c o s  

"/3-p£c=1 

i0 - 14 

26 - 32 

2 - 5  

, 

2 - 3  

0.1 - 6 , 0  

50 - 53 

i 1 

I Specific ~rzvi r t  

Average molecular  weigh~ 
| i 

Hezting value, ~ / ~ 3 :  

G z ~ s  

Net 

Gz~ss wlth CO 2, H2S, ~n~ NH 3 removed 

Net :rRh CO 2, H2S, ~ud 1¢H~ removed 

Sulfur, l~m 

Alkali met~la ~ d  sulfur ,  

W~.~er, ~ I .  % 

.Solid=, p ~  

-~l lds:  pLrticle s l . z e ,  

Fl~m~bllRy Ib~i: ra~[o 

O'A'yI~ 

153 - i70 

:L50 - Z~O 

, 

0 . 1  - 0 . 3  

, ! 

r 
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TABLE 20. - PROPERTY 

Property 

DATA FOR SYNTHETIC GAS FROM LURGI PROCESS 

[Data from ref. 81] 

Montana 
Coal 

I l l i n o i s  
~6 

I l l i n o i s  
#5 

Pittsburg 
~8 

Compostlmn, vol ~:  

H 2 

CO 

.CO 2 

H2S 

40. ] 

15.1 

pq 7 

38,4 
17.8 

31 . I  

b9.2 
17.1. 

30_0 

39.4 
16-0 

NH 3 

CH 4 

Other hydrocarbons 

N 2 

COS 

Specific gravity, 

Average molecular weight 

Heating va/ue, Btu/ft3: 

G~oss 

Net 

Gross with CO 2, H2$, and NH 3 removed 

Net wib', CO 2, H2S, and NH~ removed 

Sulfur, ppm 

Alkali meta ls  and sulfur,  ppm 

Wamr, vol. % 

Solids. ppm 

Solids: par t ic le  s ize,  

Flammabll i~j  l imit  ~-auo 

0.63 0 .51  0.5 0.47 

12.1 

307.1 

9.5 

o.7 

298 

I0.0 

0.~ 

300.5 

9.3 

0.9 

290.4 
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TABLE 21. - PROPERTY DATA FOR SYNTHETIC GAS FROM Y, OP,OERS-TOTZ£~: PROCESS 

[Data from re f .  81] 

Composition, vol c~: 

H 2 

CO 

ProperD, 

CO 2 

~2s 
NH 3 

CH 4 

Other hydrocarbons 

N 2 

COS 

Specific graviD, 

Averzge molecular weight 

Heating value, B~u/fz3: 

Ot~ss 

Net 

Gross with CO 2. H2S , and NH 3 removed i 

Net with CO2, H2S , and NH$ removed 

Sulfur, ppm 

Alkalt me'.als az~d sulfur, ppm 

War~r, voI. c~ 

Solids, ppm 

Sotid~: par'~icle size, bun 

Flarr, mabili~, ltmit ratio 

Eas te rn  

Coal 

25.17 

37.3_6 
7.13 

0.17 
0.08 

0.3 

l l 
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TABLE 22. 

Composition, vol %: 

Proper t  7 

H 2 

CO 

CO 2 

H2S 

NH 3 

CH 4 

Other t~,drocarbons 

"2 
COS 

Specific gravtey 

Average molecular weight 

- PROPERTY DATA FOR SYNTHETIC GAS FROM HYGAS PROCESS 

[Data from ref 81] 

24.22 
7.28 

3.59 

0,52 
13.2~ 

0.33 

Heaung value, B~/~3 :  

Gross  

Net 

Gross  with CO 2. H2S, and NH 3 removed 

Net with CO2, H2,,S,, ' ,and HI-I:} removed 

Sulfur, ppm 

Alkali metals and sulfur, ppm 

Water,  vol. 

Solids, ppm 

Solids: part lcle s ize,  

Ftammabiltty l imit  ratio 

t 

m 
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TABLE 23.  - PROPERTY DATA FOR SYNTHETIC GAS FROM SYNTH~E PROCESS 

[Data from ref. 81] 

Propert3" 

Composition. vol~:  

H2 
CO 

(202 

~2s 
NH 3 

CH 4 

Other hydrocar~na 

~2 
COS 

~pecfftc gravity 

Average molecular weight 

Hea~ng value, B~/ft3: 

Gross 

Net 

Gross with CO 2, H2S. a~ncl NH 3 removed 

Net wl~h CO2; H2S, and N[4~ removed 

Sulfur. ppm 

I l l i no i s  
#6 

19 

2O 

6 

6 

49 

l I l l  

Alkali meutls and sulfur, ppm 

Wa~er, vol .  

Solids. ppm 

Solids: particle ~ize, ~m '" 

Flammability limi-* ratio 
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TABLE 24. - PROPERTY DATA FOR SYNTHETIC GAS 

Property 

Composition, vo] q~: 

H 2 

CO 

CO 2 

H2S 

NH 3 

CH 4 

Other hydroczrbons 

COS 

[Data from ref.  

I Heaung va2ue, Btn/ft3: 

Gross 

Net 

Gross with CO 2, H2S, and NH 3 removed 

~e, wi~ CO~, S : .  and ~H~ re=Dyed 

Alkali metals lind sulfur: '  'ppm 

61 o4 

15,3 

14.6 

C)_7 

FROM EXXON CATALYTIC PROCESS 

66] 

I I  I I 

Specific graviVy 

Averag~ molecular weight 

I 
= , ,  

water ,  vol. c~ 

Solids, ppm 

Solids: part icle s ize,  ~m~ 

Flammability limit raUo 
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TABLE 25. - PROPERTY DATA FOR SYNTHETIC GAS FROM CO 2 ACCEPTOR PROCESS 

[Data from ref.  68] 

Pruperty 

Composition, vol%: 

H2 
CO 

CO 2 

H2s 
NH 3 

CH 4 

23.1  
21.9 

10.9 
0:01 .... 

. 4 , 0  .. 

40.1 

Ot~er hydroca r~ns  

N2 
COS 

Specific gravity 

Average moleculRr weight 

Heaung va~ue. ~ / f t 3 :  

Gross 

Net 

Gross  with CO 2, H2S, a~d NH S re.moved 

Net with CO2, H2S, and NH 3 cemoved 

Saltur, ppm 

Alkali metals  and sulfur, ppm 

w.-,~,, vol. ~ 
. . . .  | , . . . . .  

Solids, ppr~ 

Solids: part icle s ize,  ~m 

Flarnma~ilit~ limit raUo 
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