
APPENDIX A 

Thirteen of the 67 material balance periods were selected as yield 
periods, ~hich cover operating conditions of greatest interest. For these, 
a ful l  spectrum of analyses were obtained on representative samples of feed 
coal, bottom char, mid char and f i l t e r  fines collected during the period. 
The complete off-line data workup is presented in the following pages. 
These data include crit ical process temperatures, carbon and steam conver- 
sions, relative gasification rates, methane yields, solids composition, 
catalyst distribution, f luid bed properties, and particle size distribution. 

To develop the data presented here, a l l  of the raw data were entered in 
a computer program which reconciled the raw values to force overall and 
individual component material balance closures. This program, known as the 
"reconciliation program," uses statistical methods to close all material 
balances while minimizing total variance from measured values. This procedure 
smooths the data in a consistent manner for use in kinetic model development. 
There are 138 operating variables measured in the raw data; they are subjected 
to 47 material balance constraints. 

For each of the 13 y ie ld  periods, the fol lowing pages contain the 138 
operating vari ables in the data workup program which were adjusted by the 
reconci l iat ion program. Also shown are l i s t s  of raw data and reconciled 
data. The reconci l ia t ion program generally produced changes of less than 10~ 
in the data to force the material balance closures. 
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RECONCILED DATA 

a * * YIELD PER|DO I ,  UHIT OPERATIONS * PAGE I * * * * * * 

. . . . . .  TIHE OAT( 

, . , ,  ~oM 163o os loa lso  

TO 1630 05/03180 
, ,  . . 

OURATiON aq,O0 HR8 

* HOOE OF OPERATION YIELn PERIOD 1 

• * , .  . , • , . *  , ,  , . . . . . . . . . .  * * *  

• PERCENT OF TIHE ON 8TREAH 

COAL FEED IOO,OX 

. . . .  8TEAH . . . .  IOO,OX 

8YN GAS IO0,OX 

. . . .  BACKENO IOO,O~ 

. . . . .  , 'U~IY'~#NDIIIONS . . . . . . . . .  
UNIt  TEHPERATUR[ 

(OEO F) 

OASIFIER i ~ l S ,  
I i i  i i  l l .  i g l  I I e 1 4  i , ~ i 1 1 - i  + I i + .  ~ I  I I  l e e  I i  i 

PRESSURE 
(PSIA) 

o 

~ 6 0 *  

'6 OASIF|ER PROCESS TEHPERATURE.8 
BED HEIGHT TEHP 

(FEET) . . . . . . . . . . . . . . . . . . . .  (OEG F) 
. t i m J  , ~ . .  

82,2  q86,  
11,6 1291, 
67,9 1308, 
57,8 ' . .  . 1290, 
q7,7 1301, 
42,6  1308, 
51,5 l a q q ,  
26,4 12qo, 
21 ,q  1288, 
11.3 1281. 
6o1 1265o 
UlO 8q4, 

* * * * YIELD PERIOD 10 UNIT PROCESS VARIABLES * PAGE ~ * * * * * * 

* UNIT TEHPERATURE8 PROCESS HETAL 
(OEG F) (OEO F) 

CATALYST AOOiTIONe COAL PRETREATHENT AND FEED UNITS 
LOCK HOPPER $ 118, 
$CHEH OHYER 30~, 

• • . ,  

OXIOIZER I TOP 313, 
HID . 32q* 
HTH 3q?, 

OXIDIZER 2 TOP 2 q l ,  
1410 ° s t ,  
8TH 291, 

LOCK HOPPER I TOP . . . . . . . . . . . . . .  171, 
HIO 103, 
LO~ER 19~, 

• ° . .  , 

CONE 2Ql,  
LOCK HOPPER ak HID 3~3, 

CONE . . . . . .  3*2 .  
. . . . . . .  LHoaA FEED POT 

LH-2A FEEO LINE HID 
LOHER 

LOCK HOPPER 2B HID 
CONE 

84,  
' 3 2 0 ,  

187, 

a S l ,  
361, 
378, 
3q5, 
2b~o 
387, 

307, 3~q, 
291, 3TS, 

LHo2B FEED POT . . . . . . . . . . . . . . . . . . . . . . . . .  3UOo 
LHo2B FEED LINE H|O 3271 

LOWER 2 T I ,  
8YN GAS PHEHEATER S3qo 
STEAH GENERATOR qso,  
8TH & $S SUPERHEATER I~00,  | 03 |o  

~'GASIFIERe"FILTERS AND"SCRUBOER . . . . . . .  
OASIFIER 
TOP OF BED . 1308, JaqT, 
BTH OF BED 1265, 1324, 
OEO AVERAGE 123S, L305, 
CYCLONE 1035, 

, , m  . . 

OIPLEG TOP . . . . . . . . . . . . . . . . . . . . .  I |T$ . ' "  1134, 
OIPLEG HID qo* 1151 
O|PLEG BTH TS~, |249e 
OIPLEG 6LOPE ' 1260, 
FILTER INLET B69, 8080 
FILTER I . . . . .  ~ . . . . . . . . . . . . .  707, 
FILTER ~ TOT, 
8CRUUBER INLET SqO. ' 563,  
SCRUBBER TOP ~4, 
SCAUBBER'HID l i t .  I J 
8CRUdBER BTH aOI ,  
SOUR GAS STRIPPER TOP ~lae  

HID 21q, 
8TH . ~16, 



YIELO PERIOU I ,  8OLIO$ COHPOOITIONS 

~'ULTIHATE A~ALYBI$ (HI~ OF TOTAL +OLIOS, DRY) 
COAL+CAT CHAR HID & ClO 

COHPONENT (FC) (GHC) (OB) (OF) 
. . . .  (WIZ) (~tX) (~I~) (wlX) 

. . . . . . . . . . . .  q . . . . . . .  4 * | a  . 0 , 6 |  . . .  0.43 0 . 5 3  

.C,~ I+ 6~,0B 31.00 24.+1 36*66 

5 4.05 3094 3,02 2.57 
PYRITIC 000 0 ,04  0 ,~3  0 . 0 6  

LH3 FEED 
(CO~L) 
(~TX) 

• 5 , 0 6  

6~,24 

il.28 
0,0 
0,~1 
4,01 

SULFATE 0 ,20  0e05 0 ,~2  0 , 4 0  
. . . . . .  ORGANIC . . . . .  3 ,85  . . . .  3,65 . . . . .  3,1T . . . .  2 , 1 2  

0 I I , ~ ] +  . S* t~  10,31 , . e l  9 , ~ I  

N I .a5 o,10 o.oa 0.0+ 1,25 

C ~  '0',+|'0 . . . .  0 ~ 1 5  . . . . . .  0 o 1 5  . . . . .  0 , 3 1  0 , 1 5  

$03"FREE A~H 15.90 59,11 60,95 51,01 10.2! 
~ m ~ "  . . . . . . .  + " o r i e l *  " " + l l l l  ' J e J e o  e o e e u  o J o o g  

TOTA£ 100000 200,04 100+00 100000 I00,00 

--~"~S~-~+NA~9~]~ (HY~'O~'"YOTAL SOL|De) 

OIH REB|OUE 21,67 B B e 9 0  15,89 59,28 [0036 

----e~'~l~-R[s,.--'t~;'l~---'5~;o3"--~l,6~---~l.2o . . . .  lo, tl 

ABe [LEHENT ANALyS|p.'_ . . . . .  (NTX. OF a03-FREe ASH) 

$10a 

. . . . . . . . .  FE2~S 

. . . . . . . . .  ALEU$ .. . . . . . . . .  

aO+30 29,1B 29050 24,05 5 3 , 9 0  

e ; 2 1 - - - - ' q + ; o q  . . . . . .  10,01 . . . . .  f , a S  10 ,9u  

6,96 11,04 + lO,  iB . 7003 16,60 

CAO' 2,24 ~,44 3.~0 1.35 4,20 

HOO . . . . . . . . . . .  O~qO . . . . . .  O.b~ ....... 0,63"+ 0.44 1.06 

Y [ 0 2  .. 0 . 3 5  0 . 4 b  O.41 

P205 0 .17  0.a~ 0,Z1 

. . . . . . .  HAZO . . . . . . . . .  I ' ,56  . . . . .  0 , q 6  . . . .  0 ,q0  

CAIALYSY (FgOH ACID 60LUBLE 
K20 5%61 42,01 4],11 

u l m a ~  m l w m ~  m s w l m  

100,00 qb,BB 100,00 

~ + ~ 9  0.80 

0,16 0.96 

1 . 1 1  0.98 

ANALYSIS) 
55,88 2,0b 
m m w o J  wwweN 

100,00  g' 

YIELD PEfllO0 | ,  PRODUCT GAB DATA 
° ~  . . . .  

* PRODUCT GAB PARTIAL PRESBUREB 

...... OALA~CE UBEO "'" HZO" 

TOTAL PRESSURE (ePA) 184S03 
Ha (KPA) 610,6 
CO (KPA) l a t . o  

. . . . . . . . . . . . .  CHq (KPA) 2aB,B 
"coa . . . . . . . . . . . .  "" (KPA) . . . .  205,7 
H~8 (KPA) 6.9 

. . . . . . . . .  H20 (~PA) 49~07 . 
~ (KPA) 114.1  
NH3 (KPA) 0+0 

H~OICO " 40I" 
H20tCO~ ~ , 4  

GkIIFIER 

02 

18q5,3  
670.6 
12108 

• ..228.8 
805.1 

6.9 
49a.7 
|14,1 

4,1 
~t.li 

* UNIT Ok8 DATA OASIFIER 
* o ,  

8YN GAB HNT (GHIHOL) B , 6  

. . . . . . . .  ~NJ[Q.T!ON ;AS H)*I'. . . . . . . . .  (O+H+'NOL) . . . . . . . . . . . . . . . . .  0.~ 

PROOUCT GAB N~Y 

"PRODUCT OA$ 

......... PG AT OTH (ORY) 
(DRY, N2 FREE) 

IOH/HOL) I S , S  

($CHH) I~O.S 
. . . . . . . .  (BCH,) . . . . . . . . . . . . . . . . .  110.a 

PG AT GASIF|ER OUTLET (BCHH) 
IFlCLUDES N2 AND H20 (ACHH) 

. . . . . . . .  PG ~¥ GA$1FIER OUYI.ET {gOSH) 
(£XCLUD£$ H2) (ACHH) 

* OABEO ON OKVGEH BALANCE 

| 6 4 , 9  
5303 

1~4.1 

v l  

H2 

|BaS,) 
670,6 
121,8 
228~8 
205.1 

6.9 
n98.1 
114.I 

OeO 

4.1 
2 , I  



VIELO FERIpD 
. . . . .  , . . .  

I ,  UNIT CONVERSIONS 
. . , , . . .  , , .  , .  

I 

* CATALYBT OiSTRIBUT|D~ 
FEED G10 GHC GO OF 

K A$ K2D 9,S 25.3 25,3 26,? 26.5 
K AS KOH 11,3 30,a 30.2 31,8 39.0 
K kS KKO3 13,9 3T,2 3T,2 3%1 q l , 8  

NATERIACID 
80LUBLE R A T I O " - O ; b q 6 " ~ , 6 q s  0,69S'0.6~q O,T~T 
K20 H~O IRSO~ 3,q ?,7 T,T 9,5 7,2 
K K 0 3  ' INBOL 4,9 1 1 . 3  1 1 . 3  13 ,9  t 0 , 6  
K " s I~8DL "'~,B" 6,4 " 6 , q  Te9 6,0 

. . . . . . .  e k n B B ~  . . . . . . . . . . .  ; ] ; l -  3i~i""~l;O-2~;]"'S6,T 
K ON CARBON |2 ,5  67,? 67,9 91*E 64*5 

. . . . . .  "." ABTH ASH " '"  2S,T'  T2,O ?2,0 "TS,Y' 60,4 
K OH AOX 30 , t  29,2 a9,Z ~9,2 39,1 

. . . .  KOX-FnECAOh~4;'O--'aC, O""ql;O" ,5 ,3  2 s , 3  
K2COJoFREE A|H 11,3 33,8 33,8 35,7 I ) , I  
K DN K K D | -  

. . . . . . .  FREE ASH . . . . .  ~ 9 , 7 " 6 2 , $  62,3 6 t , 0  138,0 

" " i " l A t [ O  ~N"kCfO 80~UBLE"OETERH|NATION"" 

CATALYOT -=-KOH 
i , , .  o .  • - . -  • , ,  * • 

I 

J 

YIELD PERIOO I ,  8OLIBB DATA 

*tPARTICLE 8 IZ [  D|BTRIBUTION (CUMULATIVE NT Z) 

FEED OOLIDO NITXORAHN 
- - .  81EVl~ . . . . . . . . . . . . . . . . . .  (FC)~ (GTC) . (GHC) (OB) 

10 HEBH 99,9 99,9 !00,0 99,9 
. ,  t 

~0 HESH 99,& "99,4 99,4 99,0 

. . . . . .  30 14E$H. . . . . . . . . . .  99,2 . . . .  97,.8 ..... 98,1 . . . .  97,E 

40 HEBH 91,5 92,1 9a , l  89,T 

...... 40 XE8X . . . . . . . . .  5%3 " " 63,1 '" 62,0 SSe8 

. . . . . .  00. HESH . . . . . . . . . . . . . . .  37,7 ......... 41~,~ .. . . . .  4 1 , 3 .  36, L 

I00 HEBH 21,3 30,2 ~9,0 21,3 
, ,  o ~ . .  , .  . . . . . . . . .  . 

200 HESH 6,4 13,9 9,4 8*2 

.__~s .N.eB!! . . . . . .  2,0 . . . .  , , ~  . . . . . .  . q , ]  . . . . .  ],7 

" " V X E A N  P A r t i C L E  C l A M [ T E n  ( X ] C n O X B ) "  " 

flUHDER HEAR 22, 16,' 84. IS,  

VOLUME 8URFACE NEAN 161, '" "130, | ] t ,  150, 

NEIOHt HEAN . . . . . . . . . . . . . .  ~41~ . . . . . .  234# . . . .  2 ]9 ,  . . . .  261, 

' * ROBEN-RAMXLER.CONSTANT$ 

ABaOLUT£ BlZE 
CONSTAHT(MICRON8) 

B|ZE DIBTR|BUIION 
COXBTkNT 

. . . . .  ( F Q )  . . . .  (oiC) 

259. aSS, 

+ . 2 0  I , t i  

BULK OENSlTY(O/CC) O,1&O 

BULK O(NSITY(LBB/CFT) q t ,4  

0 , 0  

0 , 0  

ECHO). (8B) 

262, 297, 

. I . T a .  I , Y ]  

l ' 

0,390 0,440 

21 , ]  2T,S 

FINEO 
(GF) 

99,9 

99,0 

98,a 

97,T 

96,1 

90,4 

t9 ,T 

42,1 

15,6 

(CF) 

63, 

l I T ,  

( o r )  

13Z, 

L,36 

0,643 

lO,O 



YIELD PERIOD I ,  PLUIO-BOLIO$ DATA 

(LOB/OF) 1~.6 
(LBSlCF) B,4 
(LBBICF) l a , I  
(FEET) . . . . . .  49.q 
ELBa) ]29.5 
(OFT) aT.a l4  
(BEG P) 1293.4 
(OFT) ~2.90~ 
(ACFHICF) 41.1  
(FYISEC)+ 0.396 
(FTISEC) . . . . . . . . . . . . . . .  0 , 5 8 1  

• OABIFIER OEO PROPERIIES 
BED BOTTOH D~NSITT 
BEO TOP OEHBITY 
BEO AVERAGE DENSITY 
BEO HEIGHT . . . . . . . . . . .  

" ' "  BED HOLDUP 
BEO VOLUHE ,, ~. 
ACTIVE BED TEHPERATURE 
ACTIVE BED VOLUHE 
8PACE VELOCITY (ACT BED) 
BTH SUPERFICIAL VELOCITY 

"- - 'TOP "$11PERFIC|AL VELOCITY'" 

• ,. *CYCLONE PERFORRANCE . . . . . . . . .  

TEXPERATURE (DEO F) IOSq,6 
PRE$SURE (PSlA) 269,1 

- - " I N L E T  GAB"RATE . . . . . . . . . . .  (8CFX) . . . . . . . . . . . . . .  6136,$ '" 
n • (ACFH) 966.8 

X~LET GAB VELOCITf . . . . . . .  (FTt$EC) . . . . . . .  30.1 
" "  80~|DS ENTERING (LB$1HR) 6.~ 

DUST LOAO (LB$/ACF) 0+237B 
8OL~D$ CAPTURED (LBSIHA) ..... 6.S 

--BOL'IOB"EBCAP|~G (LB$1HR) . . . . . . . .  - 0 . 0 " "  
OVERALL EFF~CIE~gY {C~PTUREO/ENTEA|N~e~TX) |00.2  

" -  * 80LIOS E~TRA|NHENT LOS§ ~OTAL - 3 + 5  HASH 

COAL|CATALYST FEED (LB$1HR) 58~69 . . . . . .  1.18 
".'-"TOTA~'ENTRAINEO . . . . . .  (LBBtHR) 6 . S I -  

EHTRAINEDIFEEO ( + l l )  I t . i f  I .TX 

. . . .  ENTRAINED/FEED 
(FEED FINES BACKEO OUT) (H I | )  -O,$X 

"""- l - '80LIOS"CAR80N- 'LOS8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

CAR80N IN FEED (LB$1HR) 37.08 0.66 
CARBON IN ENTAA|HEO FINES (LO$1HR) 8,39 0.$7 
ENTAAINEOIFEEO (HTI) 6,4~ |=OX 
ENTRA|NEDIFEEO 

" - -  (FEED FINES BACKEO'OUT) (HTZ) + * -O,8X 

YIELD PEAIO0 l ,  UNIt CONVERSlONB 

* BTEAH CONBUHPTION 

BTEAH INTO UNIT (LBS/HR) 

8TEAH REACTED NITH CARBON {LBBIHR) 30.48 

8TEAH REACTED'IN SHIFT' (LOS/HA) 212,31 

~TEAH FROH HETHMIAT|ON 
BASED OH RECOVERED H20 '" (LBS/HR) "26.72 
BABEO ON Ha BALANCE (LOS/lIE) -~6,71~ 

. . . . . . . . . . . . . . . . . .  EASED.ON 02 .BALANCE . . . . . . .  ,, (LB$/HR) ,,'26.7~ 

TOTAL StEAH CONSUREO 
BASED ON RECOVEREO H,~O (LBB/HR) 36,0? 

. . . . . . . . . . . . .  BABEO ON Ha BALANCE " (LOS/HA| 3~.OT 
BABEO ON 08 OALAflCE (LOS/HA) 36..07 

. . . .  ~"'BTEAIA"'CONVERSION *($TEAH CONBUiAEDISTEAH |HTO BED) 

. . . . . . . .  GABIFICATION . . . . .  ( Z ) ~6,S 

, ~IATEA-OA8 SHIFT ( ~l ) 28,1 

HE'TH,ANA lION . . . . . . . . . . . . . . . . . . . . . . . .  
8ABEO ON AECOVEREO H~O ( Z ) =23®,~ 
BASED OPI H8 BALANCE ( ~ ) .~3.3 
BASED ON 02 UAL.AP;Cg ( ~; ) ~a3.$ 

. . . . . . . . . . . . .  TOTAL BTEAH CONVE+]YEO 
OASEO ON RECOVEI~EO H20 . . . . . . . . .  ( ][ ) ~" 3|.11 
BASED ON H2 BALANCE ( sf ) 3|,41 

., . BASED ON 02 BALANCE . . ( ~ ) $ | .4  

* REACTION RATE PARAHETERS 

. . . . . . . . . .  CARBON CONVERTEDIBTEAH FEO " 
OA$IFICAT|OP~ ONLY (LBB/LBB) 0+117 
GASIFICATION O~tLY (HOLIHBL) 0..""266 

• , o 

INCLUDES DEVOLATIL|~ATION (LBSlLBB) 0,,~69 
. . . . . . . . . . . .  INCLUDE DEVOLATILIZATION (HOLfHOL) 0~,40~ 

CARBON CONVE+tTEDIBED VOLUHE 
GASIFICATION O N L Y  (LBSlI . IR)ICF 0,74T 
OA$|FICATION O I ~ L Y  |HOLIItH)tCF O,ObL) 

INCLUDE OEVOLAT |L|ZAYS[O~* (I.B$/H~I) ICF | ,  ! ]$  
OA$|FiCkTiOP+ O N L Y  (HOLIH~)ICF O,O~ 

I I 
CARBON IN GEOtSTEAH FEEO LB$t(LB$1H~I) O.BOU 
CARBON I~'~ BED/STEAl+ FEO HOL/(HOLIHR) 1 . 3 5 5  

i CARiOH CONVERTED BASED OH RECOVERED SOL[OS 

PRIPA~Y 
OASIF|EX 

| i 4 , 8 5  



• YIELD PERIOD I ,  UNIT CONVERSIONS YIELD PERIOD I ,  HAT[RIAL BALANCES 

. . . .  * CAR|ON+OkIU~PTION... 

CARBON |N COAL*CATAI.YST (f..OB/HR) ]1,02 

* kaX AND FIXEO BALANCES -325 
CIH DO~ FREE 803 FREE MESH 

PRIHAflY ASTH ASH "REOIDU[ ABTH A~H CIH RESO FINES 
8ABIFIER "INPUTI . . . . . . . . . . . . .  (LBS/HR) (LOS/HA) (LBSIHR) (LODIHR) ILBBIHR) 

CARBON FROH DEVOLATILIXATION (LBStHR) 1 0 , 5 2  

CAABON'OASlF|[D . . . . . . . . . . . . . . .  
BASED ON QC ANALY8I$ (LBS/HR) 20, |2 
OA8ED ON RECOVERED 80LIOS (LBBIXR) 20,$+ 

TOTAL CARBON CONVERTED 
BASED ON OC ANALYBI8 (LBSIHR) 3 0 , 8 4  

. . . . . . . . .  IA$EO ON RECOVERED SOLIDS" (LB$tHR) SO,Be 

*CARBON CONVERSION (C CONVERTEDIC |N FEED) 

. . . . . . . . . . . . .  BABIFICATION ONLY . . . . . . . . . . .  
BASED ON GO ANALY$1B ( X ) $4,9 
eASEO.gN. RECgy(~eO aOL.!qS ...... ( S ) . . . .  SA.~ 

INCLUDINO OEVOLATIZATION 
BASED ON OC ANALYSIS ( I ) 8] ,$ 

. . . . . . . . .  BASEO ON RECOVERED 80L|D8 ( I ) B$,] 

* BPECIFIC REACTION RATED (C CONVEATEOlC IN BED) 

. . . . . . . . .  QAS|F|CATION ONLY ..... 
BASEO OH OC ANALYBEO "( X/HA ) 19.9 
BASED ON RECOVERED SOLID8 ( IIHR ) 19,9 

INCLUDING OEVOLATILIIATION 
BASED ON GC ANALYSED ( I/HR ) 30.2 
BASED ON RECOVERED 8OL|D$ "( ~IXR ) 30,2 

COAL+CATALYBT 

OUIPUTI 

" 'ee l  CHAR CARRYOVER 
SOLIDS NITHORAMN 

TOTAL 

15.05 12,T2 9.$]  6,++ I * I$  

. . . .  3;95 . . . . .  3;06 . . . .  3 , 3 a ' "  " 3 , 3 ]  I , O e  
?ol l  Tol+ 5,12 S,70 0,60 

I I*0~ 10.98' S.0q 9.1~ l.?O 

O.BS ._.A;CU"ULA.t!9.1 . . . . . . . . .  I , I S  . . . .  9 . 0 8  . . . . . . . .  O . 2 D .  _ - o . o D  

¢LOSUREI 
... (OUT+ACCUH~/IN ... 01,01 BY,Of.. q9,9~ 109,0~ 199,21 

-$~5 HEBH F~NE$ PRODUCED |N UNIT (OUTPUT+ACCUHolNPUT) I , IT  

PRODUCEO/(OUTPUT~ACCUH) 49,81 

* A8H 'E~EH~T BALANCE 
. . . . . . . . . . . . . . . . . .  SIO~--F~2O]'A~aO3"'CAO .... HGO 803" TIO2 P~O5 NA2O 
|NPUT! LBSIHRLBSIHRLBBIHRLDSIHRLBStHRLBSIHRLBSIHRLBS/HRLBBIHR 

COALtCATALYBT ....... I ,gO20,YTI  0,650 O,alO O,O]T 404~7 0,035 0,016 0,108 

OUTPUYl 
. . . . .  . . o o . ,  ~ . . . . . . .  o . .  o - - . ~ . . . . ~ . ,  . . . .  . ~  . 

N , ~ ,  • i 

CHAR [NTRAINEO 0,225 0.241 0,260 O.OqS 0.015 OBOES 0.016 0.005 0,04q 
CHAR NITHDRANN . . .  1 , 6 8 7  0 , 6 2 2  00599 0 , 1 8 3  0 , 0 3 6  1 , 5 3 6  0 , 0 2 4  O,OJ5 0 , 0 3 0  

TOTAL a,Sla 0,263 O.mS+ o ; a a e  o,Osl 2o061 0,040 OoOal o,oea 

"ACCUHULAT|ON . . . . .  %0"610"0.091"0.110"0,01B'0~0|30*+Sq'O.OOt'0.00S O.Oal 
CLOSURE 

(OUTtACC)IIN 100,OII00.011OO.OllO0.OIIOOLOI S+.III00,OllOO,OIIOO.OI 

• c o  ° 
. . . . ° o  ° , o ° ,  . . °  • • , ° .  



YIELD PERIOD I ,  HATERIAL BALANCES 

I ,  U~IT PRE88URE8 V |Ei~D PERIOD 

* HN|T PRESSURE 

L@CK! flOPPER ~k 
LOCK HOPPER ~B 

. . . . . .  8TEAH GENERATOR 

COAL FEEO LINE A 
COAL FEEO LINE R 

OAS~FIER TOP 
. . . . . . . . . . . . . . . .  x l o  . . . . . . . . . . . . . . . . . .  

6TH 

'* CYCLONE "OUTLET . . . . . . . . .  Z66,2 
FILTER OUTLET ~66,5 
SCRUBBER ~66,E 

(PSl~) 

~ B I , 4 "  

416,8 

~70,~ 
578,8 

267,6 . . . . . .  

~ I , ~  

OA$IF|ER DIFFERENYIAL PRESSURES 
8[0 . . . . . . . . . . . . . . .  O]FFERENT|A~ . . . .  

. . . . . . . . . .  ~EI~HT P~E$~URE 
(FEET) (P$IA) 

. . . . . . . . .  0,0 . . . . . . . . . . . . .  S,O 

6~1  . . . . . . . . .  . . . . . . .  3,6 . . . . . . . . . .  

1 6 , ~  *.i . . . . .  ~,S 

. . . . . . . . . . . . . . . .  ~6,~ . . . . . . . . . . . . . . . . . . . .  1,6 ' "  

3T,5.  

4 1 , 1  

. . . . . . . . . . . . . . . .  57,0 

61,9 

Om,~ 

0 , )  

-0 ,0  

. . - 0 . 9  . . . . . . . . . .  

-0~0 

OASIFi[R ELEHENT BALANCEB 

INPUT (LBBIHBI ¢ fl 0 8 N CL 

COAL ~ CATALYST** . . . . .  31,0,| "~,~6 " " 6 ,7 |  "" ~,3T6 ° 0,115 O,OST 

8TEAH " I~,B5 10I,BO ~ " " 

8YN GAB ~ l , g ?  | $ , T 5  3 T , 2 6  " " 0 , 0 0 0  • 

"'TOTAL . . . . . . . . . . . . . . . . .  64,9g ..... 29,05 ..... IqS,9§" " ~*$16 O , T S S  0,0S1 

OUTPUT (LOSiHR~ ..... 

PRODUCT OAR (DRy)_. 
"PROO~CY HATER 

CHAR W|THORAWH 
CHAR ENTRAINED . . . .  

TOTAL 

• 50,60 .... a 0 , 1 4 . . . 1 4 , $ 4 . . .  1,930 ~8,~I? ° 
0,20 B,81 10, i9  0,008 O,OOO 
~,~8 0,04 0,91 0.35g 0,00~ O,Olq 
E,39 . 0,03 . . O,5B. 0,168 0,005 0,020 

65,11 29,05 Iq6eS8 ~,46q 28,~8~ O,OSq 

| ;~e ......... ~;oe . . . .  - o~6s" - .o ,oee  - o , o l o * '  o , o e a  

100,00 IO0,O0 IO0,O0 |00,000 

* k  ~XCLUDE$ CARBO~o HYOROOEN AHD OXYGEH IN CATALYST 

. . .  * CATALYST BALANCE 

INPUT! . . . . . . . . . . . .  . ........ 

COAL~CATALYBT 

OUTPUT; 

"PR~ CHAR'CARRYOVER 
PR( PRODUCT HATER 
SOLIOS HiO 

TOTAL 

ACCU~UL*TIO~! 
PR| OASZF 

CLOSUREI 
(OUTtACCUH)IIN 

ACID 80L ** HSO 80L 
POTASSIUH POTASSIUH 

. .(LRS/HR) . . . . . . . . . . . . .  (LOS/HR) 

4,62 2,99 

. . . .  1,54 . . . . . . . . . . . .  I , I S  
0,0 0,0 
5,08 1,34 

3,62 2,49 

I i 

;00~0; 9Z,Tl  

~Q146¢~ I00.000 



* *  - o .  • + ~  B . . . + I  

"" * eAt. ,  IeR PROOUCT GAS (IrROH PILTER8 AND 8CRLJSNER) IOAY) 

HAJOR COHPONENT$~ HOL I NiflOR COHPONENTSe PPH 

H2 49080 C2H6 0.0 
CO qoO5 CZHq 0,0 
C02 15013 ¢5H8 0 . 0  
CXq 16099 02*AR 0 , 0  
H~$ 0,51 C08 0 . 0  
N~ 8,52 80~ 0.0 

. _E  P~BXPIER..PRODU~T. OA~ (INCLUDED UNREACIEO 8TEAH) 

N2 , ,, v, 36,$0 
, CO 6 , 6 1  

C02** . . . . . .  11,16 8CrH CHqlL8 O FEED 
CHt 1 2 , 4 1  
x+o,~ . . . . . . . . . . . .  26,95 _ . _  

. . . . . . .  H+B O,3T 8CFH CHqILO C' IN BED 
N~ 6.62 

. . . .  NH~ . . . . . . .  0.00 . . . . . .  

* EOUILIORIUH CON|TAXT8 
REACTION ACTUAL 

[OUILIORIUNAT "EOUILIORIUH 
ACTIVE BED TEHP EXPRESSION 

O R A P H | T E = H 2 0 1 0  IX+DIDO +H2 
SHIFT 1CO*N2OsCO~tH2  
HETHANA~IOH-i'co~RH2sCflqtHIO 
OVERALL IEC~2H2OwCfl4*COE 

* HATERIAL BALANCED * 

(129304 F) 

1.6897 
I , 5SOP 

" O , O / ? l  . . . . . . . . .  
0.3413 

2 0 , 6 1  

7,4G 

CORRE8PONOINO 
EdUILIBAIUN 
TEHPERATURE 

(OEO F) 

1 0 6 1 6 0  ==~0- 12800~ 

0o0319 . . . . .  1 3 5 0 0 9  
0.1093 

INPUT! . . . . . .  (LO8IHRI ...... OUTPUTI " "  (LOG/HE) 

IAEIFIER (INCLUDED FILTER ANO BCRUBBER) 

COAL + CATALYST 51,95 PRODUCT RATER 79,5~ 
8TEAH _.1146B3 _ _  ,. CHAR NITHDRAHN 9,38 

"HA~EUP"BTH'GA~ " 10,9 |  . . . .  CHAR ENTRAINED 6.51 
RECYCLE GAD O,O PRODUCT GAS (OAT) 155,~1 

• T O T A L  . . . . . . .  1 5 1 , 7 6  " " " "  
ACCUHULATION I013 

TOTAL 250,61 
CLOBUREI(OUT*ACC)IIN x IO0,Ol 

. . . . . . . . . . . . . . .  ~ . . . . . . . . . . . . . . . . . .  PURGE BAD . . . . .  1,21 
JVERALL INPUT 2Sloth OVERALL OUTPUT 250.61 
IAOIF.ADCUH . . . . . . . . . . . .  199~ . . . . . . .  OLOSUREI(OUTeACC)IIN 99.5% 

~J.A.~qOE ..................................... 

NPUTI [8~FH) OUTPUTI (8CFH) 

8VN GAB TO GABIP 31TI0$3 . . . . . .  N~*CO IN PRODUCT GAS 26qk,$6 
H~ HOL % 74o54 2 § 0 7 0 5 1  H2 HOL ~ 49.80 22|9o71 

. c T . , o ~ z _ . e s p ~ _ . o B s , ! ~  . .co  NoL ~ . . . . . .  9o05 , 0 6 o 0 5  

lYN GAB DALANCEI 19,211 H2 BALANCEI 16,561 CO BALAflCEI qioOql 

YIELD PERIO0 l0 HA¥ERXAL BALANCES 

* OAI1FIEE HOLE BALANCE8 

DAB INPUT L|-HOLEI/flR 
qul al o lUl I l t lp o I I  lal t i i  lul i i  I I i l l l l  O I l lUl  I I I I i I l l l  e D I g  m e I I I  m m m l  0 

C H 0 $ N 
8YN OAI 

H~ ( 6 , 8 1 9 ) .  " 11,639 ~ 
CO (203~9)  ~0329 " "'20J211 "' ~ ° 
¢HII (00000)  0*000 OoOOO " ' " " 
co2 . . . .  ( .  o,o . )  .... o,.o. - . ._ .o ,o  . . . . .  - . . . .  ; 

"'" N,~ " ' ( - 0 0 0 0 0 1 -  - . " ' - - '  - '  - - = 0 , . 0 0  
STEAH 

FI20 (60!17£1) - la ,Tq8 6t3TII - ; 
T O I A L " ( 1 5 . 5 + I )  ..... +,329 Z6o385 B,70]  "" " =B, 00 

pOl,, Item. J , q P U l .  . . . . . . . . . . . . .  L O - H O L I ~ e . ' P ~  . . . . . . . . .  
I I I ~ I  llllllllllllglllllllQlllllllllll l l l l  I I I I  I I I I  

C H 0 8 N !( 
• C OAL*CATAL~8.T . . . . . . . .  3,002 2 ,4 ]k  .0041.9... 0,0?4. O,O'l+' 00110 

TOTAL INPUT 5 0 4 1 1  Z80821  e . l : J 2  OoOT4 0 , 0 5 2  0 0 1 1 8  

GAB OUTPUT LD-HOLEOIHR 
o also m ~ B ~  ~ m o ~  ,ll, qm mlm m e  ahem m n u o l l a  o i l  qwm mmdDau0~e 

• ,o . . . . . .  
C H 0 B ,fl 

PRODUCT OA8 + * : ( ,  • 
• . 2  ( 5 , 9 0 t )  _ .  - 1~ 

"-co  . . . . . .  < I . o , + ) -  " 1 0 o , '  " - + : - - i ; o T +  - +  
o - . . . _ . . .  

o • 

CHq ( | o 0 1 4 )  2 0 0 | 4  8 o 0 5 5  " " =' 
C02 ( 1 , 8 1 1 )  10011 = '.,,10621.. " = 
Hits " ( 0,00:,01 . . . .  - " ' 0 , 1 0 1  - O,OkO " 
H~ ( 1 , 0 0 9 )  " " ~ " | , 0 1 9  
NH3 ( 0 . 0 0 0 )  " 0 0 0 0 0  - 0 , 0 0 0  

. . . .  ( 4 , 3 t P I )  . . . .  - l ~ . T 4 . l - ' t ; $ t  I" - - HP.O : . . . . . . . . . . .  

TOTAL .116'239) 4 , 8 9 6  28,T~2. 9,065 0*010 20019 

BOLIO8 OUTPUT LO*HOLE8tHR 

. . . . . . . . . . . .  C . . . .  H ..... 0 8 ~ K 
CHAR ENTRAINED 00199 0o034 0,036 0,005 ~oO00 0,039 
CHAR NITHORAWN O.IYQ OoOqO Oo06t 0.01|  0.000 OoOSJ 

TOTAL 80L|08 00388 00074 0009T 00016 O,O00 00093 

TOTAL OUTPUT . . . . .  50~85 280T95*' 9016~ 'O,OlT ~,Ol9 O,Oq] 

ACCUHULAT|Ofl 0,126 O*0241wOoORO "0,003 "O,.O0| O,O2k 

CLOSURE 

|QUT'ACC)t|Nw I |OO,O 1 0 0 0 0  1 0 0 0 0  | 0 0 0 0  l l t l l  | 0 0 1 0  
i , ,  t 



i 

I 

° . . . J  

NECONCILER RATA 

YtE~D PERIOD 2. UNIT OPERATIRNS 

, ' TIRE DATE 

. . . . . . . . . . .  fROX 1410 + 5-5=S0 

. , ,  I~ TO 1430 5 °~ '00  

DURATION ~4.00 HAS 

* MODE OF OPERATION GASlFIER ONLY 

.......... ~. PERC~NTqr T I . [  ON 8TREA. . . .  

COAL fEEO IO0.Ol  

"STEAM . . . . . . . . . . . . . . . . . .  I 0 0 . 0 : '  

. . . . . . . . . . . . . . . . . . .  ~¼ .... 8YN GAS . . . . . . . . . . . . .  |O0.OZ 

8kCKKflO O,OX 
• , . . . . .  ~ , , ~ . . .  ~ , , . . . . . , . o . . . m . . ,  * , • 

• UNIT CONDITIONS 
UNIt TEHPERATURE 

• ' (OEG FI 

OASIFIER 1~38. . . . . . . . .  ................................. . . . . . . . . . . . .  

PRESSURE 
(PAIR) 

212o 

• ! * 
. * *  ° . °  

• GASIFIED PROCE88 TEMPERATURES 
BED HEIGHT TEXP 

. . . . . . . . . . . . . . . . .  (FEET) . . . . . . . . . . . . . . . . . .  (DEN F) ""  " 

. . . . . . . .  "'" 8~.~ . . . .  981, 
T?.b | ~9b .  
6 7 , 9  J]Ob, 

. . . . . . . . . . . . . . . . . . . . . . . .  5 7 , 4  . . . . . . . . . . .  1~96 ,  
" "  4T,T I$OS. 

45,6  1308, 
. . . . . . . . .  37,5 1299, 

21 ,4  12900 
. . . . . . . . . . . .  ! 1 . 5  1288, 

b , I  12180 
OoP ~ b .  

I ! • I 

YIELD PERIOD 2, UNIT PROCESS VARIAOLE8 • 

* UNIT TEHPERATU~ES PROCESS HETAL 
lOEB F) (OEG f )  

CATALYST AOOITIONe COAL PRETREATHENT AND FEER UN|T~ 
LOCK HOPPER 3 117, 

. . . .  8CXEN ORYER 30e. 
OXIRi|ER I TOP ~35, 

HID 23q.  
flTH 2E6, 

OXIOlZEH 2 TR~ 30~. 
HIO 302. 

. . . . . . . . . . . . . . .  8TH " ' "  ~91o 
LOCK HOPPER I TOP 169, 

HID 183, 
. . . . . . . . . .  LO~ER "19~,  

CONE Ibm, 
LOCK HOPPER ~k H|O 309. 
. . . . . . . . . . . . . . . .  CONE' 213, 

LH-~A FEER POT 
LHo2A FEED LINE HID 

. . . .  LONER . . . . . . . . . .  
LOCK HOPPER 2~ H|O 335, 

84.  

2610 
338, 

. . . . . . . . . . . . . .  39~, 
3330 
339, 

' ' 3 8 5 e  
351. 

CONE . . . . . . . . . . . . . .  336. . . . . . . . . . . . . . .  378. 
~H;~D'FEEO'POT 3070 
LH-28 FEED LINE NlO 2bid 

LONER 2ha. 
. . . .  $YN'OA8 PREXEATER S$b, 

8TEAH GENERATOR 450q 
. . . .  8TH 8 8O SUPERHEATER . . . . . . .  1209, . . . . . . .  1051, 

I OA8IFIERj FILTERS AND SCRUBBER 
GA$IFIER 

. . . .  TOP OF OEO I308 ,  
UTH OF UEO |2?8 .  
OEO AVERAGE |~380 

. . . . .  CYCLONE . . . . . . . . . . .  
OIPLEG TOP J t e 9 ,  

' " OIPLEG HID 93+ 
. . . . . . . .  OIPLEG 8TH ' T¢8, 

OIPLEG 8LOPE 
. . . . . . .  f ILTER INLET eT8, 

FILTER I . . . . . . . . . . . .  
f iLTER E 
8CRUBUER INLET 601, 

"'" 8CRUGBER TOP 66,  
8CflU86[N HlO I~0 ,  

4 8CHUUflER BTH I * ~$0. 
- - ' i  ~" " 8OUR GAS SIH|PPER TOP 3~. 

( XlO ~12 ,  
OlX ~110 I 

t $03 ,  
I ] ~ 6 ,  
1304, 

. . . . . . .  I I 8 8 ,  
1134, 

117. 
18q?, 
1~58, 

e l 3 ,  
. . . . .  T16, 

"418. 
51~0 



! 
. J  

Vll~LO PERIOD 

II ULTIHAT[ ANALYDIS 
COAL*CAT 

• " * COHPONENT (PC) 
, (~11) 

. . . . .  H 4011 

C 63,4Q 
I P l  I I  

S 4 , l l  
PYRITIC 1021~ 
SULPAT[ . . . . . . .  0026 

"" OROAHIC 2,51 

. . . . . .  0 . . . . . . . . .  I I , $ 5 "  

N . . . . . . . . . . . .  l o i s  

. . . . . . . . . .  CL O.OT 

. . . . .  803=FREE"ARH " 15.19 
w , m m w m  

TOTAL . . . . .  |00,00 

ASH AHALY$|8 

. . . . . . . . . . .  ASH ~,4®9| 

CtH RESIDUE ~ t o S ~  

"" S03"Clfl ~lEO* 13.98 

"--*'"ASH ELEHENT ANALYSIS 

8302 22,46 

. . . . . . . . . . .  FEE03 V * l I  

. . . . . . . . .  AL203 7 , f l  

CAO 

" HGO 

• * "  TIOi~ 

P205 

HA20 

CATALYST 
K~.O 60013 

o m m m ~  

tOO,O0 "OT~L 

~, SOLIDS CUHPOSITION8 

(HT~ OF TOTAL SOLIDS, DRY) 
CHAR HID I CIO 

(OHC) (GO) (OF) 
(wtt)  (~ts)  ( r i tZ)  

004~ . . . .  0033 0,48 

201S| | 6 , 1 1  32, |9  

30~2 5049 3,52 
0011 0,13 0 , I I  

. . . .  O,~l ........ 0,~2 ...... O,~S" 
]060 S,14 .. 3,1b 

• " ' 8 o l i  . . . . . . .  5060 ....... S . l l  

. . . . .  0 0 0 ~  . . . . .  O.~S 0 , 0 3  

0.20 " '  O,l~  .."'~.0,47 

. . . .  6T,04 .... ? i ,3~  . . . .  55"1~ 
~ m m ~ m  m ~ o ~ i  m m m m ~  

.... |oo0~6 .... |OO,OO . lOB ,DO 

(flT~ OF TOTAL SOL|05) 

$0,70" 86,88 6406Q 

S0000 ....... 83,49 . . 6 4 , ) |  

66035 T0,58 56,3~ 

(HTX OF'SO]=FREE ABfl) 

;HJ F(EO 
(COAL) 
( , ; X )  

5008 

69.94 

4,UD 
1.2o 
O.ZS 
2.S0 

9,8S 

1,29 

0,09 

90T5 
m m m w e  

100000 

10026 

9066 

9015 

230S2 30, |9  24,99 55,00 

' ' 9 0 E S  tO,T1 6,9T ISeOO 

9,41 9,40 T,S9 aO,O0 

1 ,6~  . . . . . .  2,so ........ s ,oe  . . . . . . .  i , a 3  40oo 

0 , ~  *0.55 0,50 O,Rt 1,00 

O,|O 00~8 0,2~ " O®~b 1,00 

002| 0016 0018 000| 0040 

O,QO O,O 0,00 0,00 000 

(FROH ACID SOLUBLE AHALYSIS) 
~|o]E 45,~0 58,34 4,12 
~ m m m m  m u D m m  m m l w m  e m ~ m M  

8 / , ] q  |OO*O0 IOO,O0 9g , l ~  

YIELO PERIOD E, PRODUCT GAS DAtA 

...*..PROOOCT.GAS PARTIAL PRESSURES .6ASIFIER 

BALANCE USED H~O 02 

TOTAL PRESSURE (PSIA) 27204 2T2,4 
Ha (PSIA) 10403 1040] 
CO (PS|A) IT,S | t , e  
CH4 . . . . . . . .  (PSIA) ..... ] q .b  . . . . . . .  )q .6  
C02 (PSIA) 29,1 2%7 
HaS (PSIA) 009 O,q 

""  . . . . . . . . . . . . . . . . .  H~O (PSIA) T3,4 ' 7304 
N~ (PSiA) 1~,0 12,0 

. . . .  H201CO 401 l , !  
. . . . . . . . . . . . . . . . . . .  HeOICO~ a,S .. E,5 

H2 

112,4 
104, ]  

| t , !  
)406 
~9,1 

009 
1J,4 

0,0 

401 
2,5 

e UNIT ORS DATA 

SVN GAS HNT 

. . . . .  INJECTION GAS gNV . . . . . .  

PRODUCT GAS KdT 

PRODUCT GAS 

~ ' P G  ATOIH'(DRY) . . . . . . . . . .  ($CFH) . . . . . . . . . . .  

6ASIFIER 

(LBSI~OL) 8,0 

"(LBBIHOL) . . . . . . . . . . . . . .  000 

(LBSIMOL) t4,T 

" (DRYt N2 FREE) (SCFH)" 
m 

. . . . . . . .  PQ AT OASIFIER OUTLET ($CFH) 
IflCLUDES N~ ANi~ ~20 (ACFH) 

. . . .  PO AT GASIFIED OUTLET ($CFH) . . . . . .  
• (EXCLUDES N2) (ACFH) 

, OkaEO ON OXYGEfl BALA~C[ 

445~,9 . . . . . .  
4104,7 

"~" 603902 
||4400 

|091,3 



I 

: .V i ILp r l l lOD l ,  UNIT CONVIIIION! 

...*.CATALYST DISTRIBUTION 
FEEU GTC GHC GB GF 
(~Tl) (NTZ) (NTI) INTI) (NTi) 

I I I  KON 10,9 l l ,O  11,0 3t,8 I # , I  
I I I  ItCO! I I , t  I0,1 SOil I1*1 4Ti3 
I A8 I Is6 . i l i O  l l , O . . i l l s  t i i l  

. . . . . . . . . .  K ~AIERIACID . . . .  
80LUBLE Nl i lO O,SIS OiSi~ OoS/t 0,518 0,656 
l i d  HtO INSOL q , l  11,9 I I , l  15,0 I I , l  

. . . . . . . . .  KICO! t INZOk 6,5 t i l l  l / , q  81,1 l l i ]  
I INSO~ l , /  1,8 1,0 i i , 5  9,1 

CARBON 61,5 t0 ,5  tOsS 16,8 l i l t  
R ON CARBON I~,O i l | , I  I I ~ . l  ib l ,O O3.0 

0 * ~  * . ~ 0 .  , , , o .  e ,  

AiTH ASH i d o l  800~ 80,~ 86*9 6q*~ 
. . . . . . .  K . . . .  ON. ASH... ]0,5 .1815.. . iS,S..31,I  4J,3 

KOHeFREE ASH 14,0 41,1 4?, i  48,1 t6,3 
K~COi-FAEE ASH 11,5 40,0" 40,0 3qit  l l , 4  
K ON K~GOi"  
FREE ASH 66,q S?,q 51,* 69,0 153,4 

• OASEO ON ACID 90LUBLE DETERHINAIION 

""CATALYST "--KOH ~ . . . . . . . . . . .  

t 

YIELD PERIOD l ,  80LIDS OATA 

*ePARTICLE 8 l i e  OI$TRIOUTION (CUHULATIVE NT I )  

FEED |OLIDD NITHORANN FINES 
"- SIEVE "'" (PC) (GTC) (GHC) ( iS) (GF) 

10 HEEH YDeY 9909 990~ g9,8 9~,0 

20 HESH q9,8 ~904 q9,4 990~ ~ , 0  

"m. .30 ~ESH . . . . . . . . . .  q~,e ....... 9T,8 ..... ~I ;8 . . . .  ~1, I  9S, l  

. . . . .  40 HESH 14,3 . . . . .  9 t , I  . 91,1 ~0,4 91,4 

kO HESH 5601" i ] * I  6],1 56*8 96,~ 

. . ~ e 6 " ~ t ~ 8 - , - -  . . . . . . . . . . .  ] , ; i ' - ~ , t . , - " ~ - i i ' . i -  . . . .  ] 6 . 0 '  " l l , , " "  

. ' " - - . t g ~ . . " Z p " _  . . . . . . . . . . .  

tO0 HESH 

- - ' i ~ S ' k Z S ~  . . . . . . . . .  

"'" ! 

2 0 , 4 . .  IOt~ . . . .  ~30,Z . . . .  2q,Z 85,3 

3,1 iZ,S idol  IS, I 5T, l  

l *  I . . . . . .  4'~ . . . . . . .  q* ]  . . . .  3OI l q ' 5  

* HEAN P A R T I C L E  O IANETEN ( H I C R O N S )  

. . . . . . . . . . . . . . . . . . . . . . . . .  ( F C )  ' " | I T C )  . . . . .  ( O X C )  . . . . . . .  ( S O )  " ' ( O r )  

.qUNBEt HEAN . . .  t i ,  |6,  16, |q,  9, 

VOLUNE SURFACE NEAN 168, |300 150, I l l ,  qY, 

"HEIIHT"HEAN . . . . . . . . . . . . . .  l q t ;  . . . . .  ~34; . . . . . .  23Q; . . . .  i S I ,  I000 

• , .  • , .  . . . .  

i ROSENeRAHHLER CONSTANTS 

ABSOLUTE SIZE 
CONSTANT(H[CRONS) 

"'T ( P C )  (GTC) " (GMC) . . . .  (00) (GF) 

210, 255, 255, 172, IS0, 

DULM DENSlTY|G/CC) Oo?SO 0,460 O,q60 0,580 0,300 

DULM OEflSITY|LOSlCFT) 4b,8 2S,1 ~8,1 3bo2 18,1 

SiZE O|STRISUTION 2oqI 1,7~ I I , T |  loT9 O,TR 
CONSTANT 



.I 

YIELD PERIOD Z, FLUID-OOLID8 DATA 

• GABIFIER BED PROPEHTIE8 
BED BOTTOH DENSITY (LBSlCF) I9 .q  
BED TOP DENSITY (LBSICF) q,s  
BED AVERAGE DENSITY  (LBSICF) 15.5 

- -  BEG HEIGHT " "" (FEET) .......... 56,0 
BED ~OLO~ (~OSI 4 ~ , ~  
OEO V O ~ E '  (CFT) 30,S~l 
ACIIVE OEO TEHPERATURE (OEG F) tBqb,o 
ACTIVE OEO VOLUNE (CFI) ~ 1 , ~ 3 6  
SPACE VELOCITY (ACT OE~) (ACFfllCF) 40,? 

"--BTH SUPERFICIAL VELOC|TY"'(FTIIEC) . . . . . . . . . . . . . . . . . .  O,SOq 
TUP SUPERFICIAL VELOCITY (FTISEC) 0.S65 

""*CYCLONE PERFORHANCE . . . . . . . . . . . . . .  

TEHPERATURE (BED F) 
---PRESSURE ... . . . . .  (PSlk) 
" '  INLET OAB HAle (SCFfl)'" 

* (ACFH) 
'ISLET'GAB VELOCITY '+ (FTIIEC) 
~ D L I O 8  ENTERING (LBS I~ )  

I t aY .k  
2 T Z , i  - 

. . . . . .  6069,~ 
. . . . . .  1041,2 

. . . . . . . . . . . .  ~ o 5  
3.9 

OUST LOAD (LDB/ACF) O,|SO 8 
--*SOLIOS CAPTURED . . . . . . . . . .  (L~SINR) . . . . . . . . . . . .  0,0 "" 

SO~|O~ ESCAPIN~ (LBSI~H) 3.9 
OVERAL~ EFFICIENCY (CAPTUREOIENI£RIKS~W¥~) 0®0 

* SOb|O$ ENT~AS~H~N? LOBS TOTAL 0325 HESN 

--'COALtCnTALYST FEED . . . . . . .  ( L O $ 1 H R ) ' - - ' 5 5 , § l  . . . . . . . . . .  l .O I  
TOTAL ENTRAINED (LO$1HR) $.B5 ' 1,14 

...E~TRAINE01FEEO . . . . .  (~T3) .. . . . . . . . . .  6,qX . . . . . . .  a,0k 

E.T~A|NEO/FEEO 

* 80LIOS CARBON LOBS 

""CARBON IN FEED (LBBIHR) ....... 35,~6 ..... ~" " O,S6 
CA~uON IN ENTdAINED FINE8 (LUSI,R) 1.~4 O,$S 
[NTRAINEOIFEEn (~t~) . . . . . . . . .  ~SX . . . . . . . .  |.OX 

--E~T~AtNED/FEEO . . . . . . . . . . . . .  
(FEED FI~ES ~ACKED OUT) ( d T ~ )  *O,bX 

YIELO PERIUD 2. UNIT CONVERSIONS 

* ETEAH CONSURPT|UN PRIHARY 
~A~IFIEH 

" ' 8TEAH INTO UNIT (LBBIHR) 115,qB 

8TEAH REACTED NITH CARBON (LBSIHH) 31,5q 

8TEAH HEACTEO IN 8HIFT (LBSIHR) 31.21 

8TEAH FROH HETHANAYION 
BASEO ON RECO~EHEO H~O (LBS/HR) *2S,O5 

• BASEO ON H~ BALANCE (LB$1NR) -~5.0~ 
BASED ON 02 BALANCE . . . . . . .  ( L~ tH~)  -2§,05 

TUTAL 81[AH CONSUH(O 
. . . . . . . . . .  • BASED UN ~ECOVEHEO H2O'" " (LBBtHR) ]?,BO 

BASED ON H~ dALANCE (LBBtHR) 31,00 
BASED ON O~ BALANCE (LBStHR) ..37,8Q 

, StEAm cuNvensloN 

. . . . . . . . . .  GASIFICATION ( X ) 

.............. .ATER-GAS S.IFT . . . . . . . . . . . . . . . . . .  ( . X )  

~EYHANATIUN 
BASEO QN RECOVEREO H~O ( ~ ) 
BA~ED ON H2 BALANCg ( ~ ) 
BASED ON Oa BALANCE ( ~ ) 

. . . . . . . . . .  TOTA~ 8TEAH CONVEHTEO . . . . . . . . . . .  
BASEO ON flECOVEREO H20 ( X ) 
~ASEO ON Ha BALANCE ( X ) 

. . . . . . . . .  BASED ON 08 BALANCE " ( ~ ) 
I 

~..REACTION.HATE PARAHETERO 

CARHON CONVERTEDIBTEAH FED 
QASIF|CATIUN ONLY (LBSILBS) 

. . . . . .  GA~IF|CATION ONLY (H~L/HUL) 

|NCLUDE80EVOLAT|LIZAT|ON (LB$1LB$) 
. . . . . . . . . . . .  INCLUDE OEVOLATILI~ATION "'(flOLIHOL)" 

CARBON CUNVERTEOIBEO VOLUE~ 
GA$IFICAT|UN O N L Y  (LBSIHR)ICF 
GAS|F|CAT|OH O N L Y  (HOLIH~)ICF 

|~CLUB£ OEVOLAT|L|ZA~|ON (LO~tH~)iC~ 
GAS|FICATIUN ONLYI ~ (flO~IHH)ICF 

CARO0~ IN BEDIITEAH FEED LHSI(LR~i~R) 
CAHdUN IH BEO/bTEAH F~U H~LI(HULtHS) 

*CARUQN CONVERTEU dkSED ON ~EC~VERED SnLl r 

(STEAH CONBU~EO/BTEAH ZNTO SEO) 

2T,4 

..... ET.O 

"2 I ,T  
+2t ,7 

32,1 
3,?.,I 

R 3 ~ , l  

O.IO] 
0.214 

0,423 

0,690 
0*05? 

|®066 
O.OU9 

l ,~bq 



YIELD PERIOD ~. UNIT CONVERSIOND 

• YIELD PERIOD 2. HAYERIAL BALANCES 

I 
j . - .  

"+'~ARBOH"COk8UHPY(OH . . . . . . . . . . . . . . . . . . . .  PRIMARY 
, ,, ,, GAJIFI~R 

CARBON IN COAL*CAfALYST (LBSIHR) 3S.+a 

. . . . . .  CARSON eeo~ O E V O L A T I L | Z A T I O ~  (LDa~He) II.~S 

CAmBON O A S I P | E O  
BASED ON GC ANALYSIS (LBStHR) 2|,Qq 

. . . . . . . . . . . .  BASEO ON RECOVEREO SOL|08 .... (LBS/N~) ~I .09  

TOTAL CARBON CONVERTED 
BASED'ON 0C ANALT81$ ........... ((B$1HR)'"J++51 ' lOYAL 

" ' ~ ' " ~ " . "  eASED ON RECOVERED SOL|OS" (LBSIHR) ~a,51 

i £S8 ANO PINE! B~LANCEI 
. . .  . . . . . .  o . . .  • 

INPUTI 

COAL+OklALYST 

~ ! ~ u ~  . . . . . . . . . . . . . . . . .  

PAl CHAR CARRYOVER +,50 
.SpL!OS.,!tpO,A~N. ~.aa 

*CARBON CONVERSION (C CONVERTEOtC IN FEEO) 

gASIFICATION O~LY 
aASEO O~ 0C ANALY~|8 ( ~ ) , 59,0 
BASED ON AECOVEREO'~O[|DS .... ( I Y . . . . .  sq ,e '  

INGLUO|NO OEVOLATIIAIiON 
........ |ASEO ON 0C ANALYSIS " " 

BASED ON RECOVEREO BOLIO8 
( ~ ) . . . .  90,3 

~ D I ~  ~ Q m  ~ 0 4 ¢ ~ 0 0  ~ ~ ~ i I ~  I ~ I N Q ~ I  l e  g ~  ~ ~ l ~  ~ l b  I , ~ ~ ~ ~ N 

-3+5 
C+H SD] FREE ~03 FR(( HEaH 

¢SIX ASH HESIOUE ASTH ¢SH C~H mE+O FINES 
(LflSIHR) (LDSIHR) (LD$~flR| (LBB/HR) (LBS/HRI 

. i  

~ l  i *  * ~ . . . .  I * 

OASIFICATION ONLY 
BARED 011 0C ANALY~ES ( i lHR ) +1.1 

"" BARED OH RECOVEREO SOLID8 ( ~IHR ) ~1,? 

INCLUDIND OEYOLATILIZAIIO~ 
BASED ON GC ANALYSES ( ~lHfl ) 33.5 
BI~EU OH RECOVERED SOLIDS ( ~IHR ) 33.5 

13.Bq I 1 . %  i .qq Y,T? I .Q I  

2.18 2.15 ~.11 l . l q  
b. IB 5.16 5,10 0,10 

e . t8  8.66 P.29 7.~4 I , ] 1  

~-ACCu.U[ATIO~!'~'-- . . . . .  I ; 0 1  . . . . .  ~ . 3 a  . . . . . . .  t ; I +  . . . . . .  a,sa -o.a+ 

CLOSUREt . . . .  
"-(OUTtACOUH)7[N ' " 11,11 92,31 ' I 0 0 . 0 |  "126,0Z 104,6~ 

_._-J~S_~ta,_r.!p~ooucEo IN UNIt tOUTPU~*ACCU~!~PUT) O.OS 

eeoouc£o/coutpur.ccum , . , I  

- -~-ABX'(L(HENT'BALANC( . . . . .  ~ . . . . . . . . . . . . . . . . . . . . . . . . . .  
BIB+ FE203 AL~03 CAD HGO 80] TlO~ P~05 NAAO 

.INPUTI . . . . . . . . . . . . . . . .  LD$1HRLBBIHRLBBIHRLRStHRLBBIHRLBStNRLB~IHRLflBIHRLUStH 

COALfCATALYST |+8% 0,600 0.651 0.140 0 .0 ]5  4.181 0.009 O . e i l  0 . 0 0 0  

'OUTPUt! ................................... 

CHAR ENTRAINED O . S ] 2 0 , I I S  0.162 O,Oa6 o,goq 0,30!  0.010 0,000 O+O00 
'CHAR NITHORAHM"" 1.557 0,5S6 0,485 0,159 O.O~b 1+077 0*0)5 0,000 0,000 

__.tOTAL ............... a.OSO 9~104 0.,.~46 OpIB?.9+03Ql~]+ ~ O.OaS 0,010 0,000 

" ACCUHULATIOH "0.191"0.104 O,O05-O,OaS 0,001-0,137-0,016 O,OOB O.OOC 

"CLOSURE 
(OUIIACC)IIN IO0,OIIO0.O~lOO+OXlO0.OlIO0.Ol +9.11100.OtlOO,Ot qq,81 

I I 
, , , .  , 



_ _ _ _ L  

YIELO PEHIOD ~,  UNIT PRESSURE8 ¥1ELO PERIO0 a. HATERIAL OALAflC[8 

* UNIT PRESSURE (P81A) 
, .  , 

LOCK HOPPER ~k ~8 l ,S 
. . . . . .  LOCK HUPPER 28 . . . . . . .  bT,9 

' "8~EAH OEIIERATOR 417.0 

"" COAL FEEO LINE A a8 ] .$  
COAL FEEO LINE 8 51a.I 

- - O A S I F I E R ' T O P  . . . . . . . . . . . . . . . . . . . .  ET+,q 
HiD a 7 5 , a  
8Tm alT*6 

CYCLONE OUTLET a12,4 
FILLER OUTLET atO,4 

- - S C R U B B E R '  270~4 

OA$|F|ER D|FFE~EN?|AL PRE$OUR[8 

HE|O~T PREOSUA[ 
CFEEI) (PS|A) 

0.0 6,9 

'6 ; I  . . . . . . . . . . . . . . . . . . . . . . . . .  5;2 . . . . . .  

+ ' "  16.4 3,8 

+ 4 , 4  a;8 

'3 r .5  . . . . . . . . . . . . . . . . . .  I ; 9  . . . . . . .  
. . . . . .  • . . . .  . .  

. . . . . .  4 ? , 7  . . . . .  I . ~  
. . . . .  . . , .  . . . . . . . . . . .  + . . . . .  

~,7,e O.T 

6 T . 9  . . . . . . . . . . . . . .  O.Y . . . .  

84.2 O,Y 

GASlFIER ELrHENT BALANCES 

lttPUT (LBS/HR) C 

COAL * CATALYST** $5,~8 

8 IEAH * 

__.+ +Y. , .  . o A+ +_. . . . . . . . . . . . . . . .  as.s+, 

TOTAL.. 60,8q 
. °  . . . .  . .  * . . . . . . . . . . . .  

OUTPUT (Le|/HR) 

- P R U + e + T "  O A + ' * ' l b m V ) - - - "  ST ~RS +" 
PROOUCT eATER O.EO 
CHAR HI THORAHN 1.51 

" CHAR ENTRAINED" .......... I .~4  

_ _ TqTA~  . . . . . . . . . . . . . . . . . . . . .  6 0 , S 8  

80LI08 ACC. 0,+6 

"* CLOOURF.I " " 100,00 

H 0 8 

+ ,2+ 6 , 5 0  2 ,583  

1 2 , 9 a  lOT,S6 ° 

I04,05 . .  _ ]q ,O5 . . . . . . . . .  - _ . .  

59,45 143.19 i ,E83 

aO;t4 . . . .  t + ; a 2 ' - - - l ~ T l O  
8.69 69,55 " 0 , 0 0 0  
U,03 0,41 .0,391 
0 , 0 0  0,31 0,136 

+ aR+~+. .  148®47 . . . .  ~++q$ 

m eL 

0,65T O,OST 

m m 

0,0000. * 

0,65T 0,031 

19,198"" 
0,000 
0 ,018  O,Ol l  
0 , 0 8 !  0 ,010  

09®81T +. 0®00~ 

+0,02 0 , 1 3  0,~40 ®O+OQ6 Q.O0+ 

100.00 100,00 100,000 * * * * * * *  100,000 

t_.~ [MC.I.UDES C.A.ROON, M .HYOROGEN AflO .OXYOI:N IN+CATALYST . . . . .  

. . . . . .  + CAIAL¥$T BALANCE 
ACID 80L 

POTA$81UH 
(LOS/HA') 

INPUTI 

"COALtCATALVIY q®+$ " 

o.~+ T~,uv ! . . . . . . . .  

P H i  CHAt] CARRYOVER 1.03 
PR| PRODUCT ~A~[~ O~D 

' $OL|OS HID Ioq5  

TOTAL a.98 

ACCUHULAT IOHI 
PRI GA$1F l , a |  

f+ "t  I ) I I N  t 0 0 , 0 ~  
+ + 

I ' 

HaO 80L 
POTA351UH 
(LUSIER| 

| , 18  

0 ,66  
0 .0  
1 ,05  

10Y3 

0 ,30  

~ 3 , 1 1  



+~LO PERIOD ~0 PRODUCT GAS DATA 

* t  OAliP|ER PRODUCT GAS (FROM FILTERS AND SCRUBBER) (DRY) 

. . . . . .  HAJO8 CflXPONENTSe HOL HlflOR COHPONENTBe PPX 

HP' 5P',AI CtH~ 0 , 0  
. . . . .  CO . . . . . . . .  6.94 . . . . . .  CaH4 0 , 0  

COt 1~016 C3X0 000 
CH4 , | 1 , 4 0  TIP'|OR 0,0 
HP'S O , q S  COS 0,0 
HI 6002 SOP' 000 

--~-OASlFIER'PROOUCT'GA8 (INCCUDES'UNREACTED 8TEAH) 
I I I l I 

. . . . .  HP' 3 8 , 3 3  
. . . . . . . .  CO . . . . . . . . . . . .  6,59 . . . . . . .  

0026* 10.90 SCFH CH41LO C FEED P ' 1 , 9 6  

CH4 1+'+.,7P' . . . . . .  . . . . . . . .  
- - - - ' H p ' O i ; Z ,  . . . . . . . . . . . . .  P'6061' . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
. . . . . . . . . .  HP'S 0,33 $CFH CHAtLD O ' lN  BED 7.96 
. . . . . . . .  N2 . . . . . .  4.110 " " 

NH3 " ' O,O0 

* EOUILIBRIU14 CONBTA14T$ " 
................................... REACTION "'( . . . . . . .  ACTUAL "'" COARESPONDIN~ 

EOUILIBRIUH AT EOUILE6RIUH E O U I L I d A I U H  
ACTIVE BED TEHP EXPRESSION TEHPERATURE 

. . . . . . . . . . . . . .  (17,96,0 F) (080 F) 

GRAPH|TEoHP'OI C +H~OxCO +HP' | , 1309  I , T t 0 5  . . . . .  1295.3 
"SHIFT . . . . . .  I 'COtHtO#COat'H='" "105411 . . . . . . .  2,3691 . D . c .  1135,0 .... 
NETHAHA'f lON I OO~3HP'nCHqtHEO 000791 O , O P ' T I  " . . . .  1 3 6 1 , 7  
IIVIra I I  * * ~e  4,"lu :nmAP XII t CO P' O ,  . Iq : :0  0 0 1 9 0 6  .. 

• HATERIAL BALANCES * 

INPUT I (LBS/HR) OUTPUT I (LOS/HA) 

GASlFI[R (INCLUDE~ FILTER AND 8CRUBBER) 
,,.~ 
+ •COAL ~ CATALY,ST ~4,91 PRODUCT 14ATER 70.AT' 

- -STEAM . . . . . . . . . . .  l | S , l l S  . . . . . . . . . .  CHAH i ' l l  THORAHH . . . . . . .  7 , a l  
NAKEUP 8YN DAB 73,98 CHAR ENTRAINED 3,86 

"_~.e.c.vc.L.e OA~. . . . . . . .  o.o  . . . . . . . . . .  PROOUC1' ORS ( 0 . v )  15p' . s+  

TOTAL i A l l l , 3 T  TOTAL P'qP, eOT 
_~c.c.u.m..uhAy + O N +  . . . .  .a. Ik. . . . . . . . . . . . . . . . .  CLnSURE t.touy.,Ac.+),,.t, • ,~9,9t 

. . . . .  PURGE gAS 0,0 
OVERALL INPUT Oqn.3T " OVERALl. OUTPUT ~ A t , V l  
O A I | F  ACCUH . . . . . . . . .  = , I k  . . . . . . . . .  CLOSUREI (OUTAkACC)IIN 99,111 

YIELD PERIO0 P', MATERIAL BALANCE8 

' *  OABIFIER HOLE BALANCES 

GAS INPLIT LOI140L[IIIHR 
o . . . . . .  , . . . .  , 

w m m  m m e w e  e e u u w o m  m m u w  I n m n l m A m m m m m m m m u m m u e o  

C H 0 8 N 
8YN GAS 

HP'' ( 7 , 0 6 8 )  " 1 4 , 1 3 5  " " " 
CO ( ~ o 1 2 0 )  ~ ,  IT'8 " 1 0 1 ~ 0  " " 
OH4 ( 0 0 0 0 0 )  00000 0,000 

- ' c o : ,  . . . .  ( o 0 o  . . . . .  o . o  "" - -'o.+," . . . . . . . .  : . . . . . . .  : . . . .  

• Na " ( O , O 0 0 )  . . . .  0,000 
"'STEAM 

- - ' H a O  - - ' ( ' 6 , ' 4 1 0 )  . . . . . .  " I P ' * 0 2 0  6 0 4 1 0  "" "* 
TOTAL ( |5060S)  Io lp 'S 96,955 8,5311 " O,QO0 

-SOI"IDS"'1flPUT "'" L8°HOI.EO/HR . . . . . . . . . . . . . . .  
• " " * *lilililllllililiillllilillilliQIIIJliJOiliil 

. . . . . . . . . . . . . . . .  C X O S N X 
" ~ I A I ; , I , C k T A L Y S T  . . . . . . . .  P';937 " ' -" : ,p 'Oq O , a l l p ' "  0 , 0 1 ' I  0 , 0 4 1 '  O , I O 8  

.,~o_!~!NP.p+T_ . . . . . .  s , o 6 s  +90p' i,D .a;~?o ..O..,,.o;Pt_. O.O,T _.0 .  los 

+kS OUTPUT L8-HOLEO/HR 
, , o • • . . . . . . . . .  

e m ~ e J Q m I I m o  m o  w o e e e 0 o e l  ~ D o I O O A n l  | m e t  o I t  I m m m m ~  

C H O 8 N 
PRODUCT GAS 

P - - H a  . . . . . . .  ( ' 6 ~ 1 5 1 " )  . . . . . .  - " "  I I ~ , ) 0 2  . . . .  ; , ' "  , ,  " - -  * . . . . .  
CO ( l , O q 9 )  ' 1,049 " 1,04.9 .. - - 

' '  O f f 4  ( P ' , O A I )  P',Oill B , 1 6 6  .. ,- - 
. . . .  COP, . . . .  ( 1 , 7 1 1 9 )  " - "  107119 " " 3 . I I Q 0  . . . .  " " 
. ,p 's  ( o . o s : ) )  - O.:.OT - 
. .p' ( o . . 1 3  - o . 0 .  t 0 ; : 3  

- - ' N . 3  . . . . .  ( O + , O O O )  . . . . .  ": . . . .  0 0 0 0 0  . . . . . .  '-- . . . . . .  - . . . .  0 , 0 0 0  "" 
- 'HaO " ( I I , 3 1 2 )  - O,6p'il I1051~ = - 

" 'TOTAL" (|6,O6P') "' l I ,B3q 19,198 8 , 0 5 9 " ' 0 , 0 9 3  1,413 

SOLIDS OUTPUT LII-NOLEBIHR 
m l e m m w m m m w e g  m m e n o m u e u l  m m m m l n m m ~ w l m w w m m w ~ m m m m u u m e w  

o 

CHAR ENTRAINED 
CHAR 141THORAHN 

TOTAL 5OLIOS 

"$YN*GAS" BALANCE'-- .................................. I TOTAL OUTPUT 

.INPUT I . . . .  (8CF14) OUTPUT I (SCFH) J ACCUHULAT ION 

SYH DAB 1'0 DASIF 3141g,59 Ha.l.CO IN PRODUCT 0A5 P'1'$~,3S 
HI HOI. II 16,86 :I'OBP',O9 HI HOL I1 S=.l la PP$34,24 ..CLOSURE 

- - ¢ 0 "  1401" II ~3,14 " 801050 . . . . . . . . . . . .  CO 140L %' 8,94 390,11 
(OUTtACC)t iN, % 

SYN GAS BALANCES 78030]1 tl2 BALANCEI 8ToO3X CO I~ALANCEI q9, )Ol l  
g ~ , .  • 

C H 0 8 N K 
0 , 1 0 ]  0,018 O,OaO O,OOq 0,000 0,026 
O, IOI O,Ot5 O,Ol6 O , O l t  0000| 0,050 

O , p ' O q  0 , 0 9 3  0 , 0 4 5  0 0 0 1 T  O , O O I  0 , 0 7 6 '  

5 0 0 4 9  P ' O I t ~ P '  I 8 0 9 0 4  0 1 0 1 ' 0  1 0 4 1 5  0,01'6 

O , O t l  "O,OP'3 0 , 0 4 5  00001  0 0 0 0 0 0  0003P' 

I 00 ,0  iO0,O IOOoO IOO,O * * * * *  IOO,U , 



RECONCILED DATA 

, YIELD PERIOD 32 UNIT OPERATION8 

" ' ,  " ' ~  TIME DATE 

FROH OB]O 5 Iq  BO 

TO OBSO 5 20 SO 
l I i  | I  

. . . . . . .  OURATION 24,00 HR8 

* HOOK OF OPERATION PARTIAL RECYCLE(ABOUT HALFI; NO CRYO 

, PERCENT OF TIME ON 8TREkH 

. . . . . . . . . .  COk~ FEED 100.01 

. . . .  eTeAX . . . . . . . . . . . .  ! q R , q ~  . . . . . . . . . . . . .  

. . . . . . . .  BYN ORB . . . . . . .  IO0*OX . .  

. . . . . . . . . . . . . . . . . .  B A E ~ E N O  . . . . . . . . . . . .  | ~ O 0 0 ~  

"- '- ' i"(IMl T"CONO I f  IONS .............................................. 
UNIT TEHPERA fUR[ PREB8URE 

(OEO F) (PSIA) 

DASIFIER 1196.- 264, 
HER kBSOllOER 1650 227, 

- - - C R Y O S E N I C  FRAOT|ONATOA . . . . . . . . . . . . . .  ..I SO." . . . . . . . . . . . . . . .  227, "" 

, OAEIFIER PROC[$8 TEMPERATURES 
BED HEIGHT ........ 

(FEET) 
0 o 

__ I l ~  L 

I + 

TEMP . . . . . . . . . . . .  
( 0 [0  P) 

• , . . .  . 

ST,2 1074, 
7T,6 1267, 

. . . . . . . . . . .  67,9 . . . . . . . . . . . . . . . . . . . . . . . . . .  I J03 .  
" 57.8 " 129~0 

47.7 1899, 
82,6 1~99. 

• 37.5 |Z85,  
26,4 1265, 

"" 21.q  1~56. 
11.3 J25q. 
601 1|510 
000 055. 

• YIELD PERIOD 3, UNIT PROCEIB VARIABLES 

t UNIT TEHPERATUREB PROCEBD HETAL 
(OEG F) (OEO F) 

" CATALYST kOOltlONp COAL PREYREATHEflT AND FEED UNIT$ 
LOCK HOPPER 3 120, 
8CREM DRYER 302e 

. . . . . .  OX|O|ZE~ I TOF ~50,  
HID 252,  
DT~ 408,  

OMIOIIER i TOP 320, 
HID 3~0, 
6TH 331, 

.'-.'.--.~OCK'HOPPER I TOP 181. 
HID ~06, 

"" LONER "*  212, 
. . . . . . . . . . . . . . . . . . . . . . . . . .  CONE . . . . . . . . . . . .  I k 3 ,  

9 1 ,  
.. $342 

+i f+"  

. . . . . . .  i / O i  .... 
LOCN HOPPER Ik  HiD ' 325, 35S, 

CONE 31&, 316, 
- - L ~ ; B A " V E E O ' P O T  . . . . . . . . . . . . . .  338, . . . . . .  
- _ ' ~ , ~  LH-|A~EEO LIHE MiD . . . . . . . . . . . . . . . . . . . . . . .  3oo.'  

LONER . . . . . . . . . . . . . . . . . . . . . . . . . . .  361, " * 
. . . . . .  LOCK"HOPPEn ZB HIO . . . . . . . . . . .  301o . . . . . . . . . . . . . .  333o" 

CONE 30T, 319, 
LH'+O FEEO POT 298, 

- - L H ' 2 8  FE[O'LINE HIO 321, . . . . . .  
LONER . . . .  $56, 

SYN OA8 PREHEATE~ 563. 
. . . .  8TEAH BEHERATOR . . . . . .  4SO~ . . . . . . . . . . . .  

8TM A 60 8UPERflEATER 1114, 898, 

"-o"OASIPIER,'FILTERO'ANO'SCRUBDER 
GAB|PIER 

'TOP OF 8EO 
- - ' B T H  OF 6EO .......... 

8EO AVERAOE 
CYCLONE 

- - - ' O I P L E G  TOP 
..... O|PLEO HIO 

1301o I ] l J .  
. . . . . . . . . .  |~54o . . . . . . . . . . .  1335o . . . . . .  

1 | 96 .  I~q3.  
1100, 

o t | 89o  . . . .  113e. . . . . .  
. . . .  930 " '"  I t / ,  

. . . .  DIPLEO O;H " 7~$, SlST, 
. . . .  DZPLEO SLOPE . . . . . . . . . . . . . . . . . . . . . . . .  1~580"'  

FILTER INLET 865.  S t3 .  
"FILTER ) T |E ,  

- - F I L T E R  2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  605.  . . . .  
SCRUBBER INLET SOBs' ' ' 561, 
8CRU~OER TOP 550 

' "  SCRUBBER HIO 120 , ' "  
8CHUB~ER 8 I ~  223, 
80UR GAS STRIPPER TOP ! I l b ? .  

HID 205, 
DIM 216, 

t 



VIELD PERIOD 

.~"ULTIHAT[ AHAL¥818 
COAL~CAT 

~, ~ .......... COXPONE~JT (FC) (ONC) 
(HIX) (~Iz)  

H: . . . .  . 4,~S .. 0.8~ 

C 61,19 SO,gO 

S 3,88 3,~0 
PVR|T|(;' 1.20 1.90 
8ULFATI~ 0,~0 
ORGANIC . . . . . . .  ~,4~ 

. . .  

. . . . . . . ~ _ . . ~  . . . .  . . . . . .  ~ . . . . . . . . . . . .  t|.?T 

I .~0 

"C~ OoIO 
• . . . . . .  , .  ° 

. . . . . . .  

TOTAL tOO,D0 

3, 80L108 OOHPOSlTION8 

(HT~ OF TOTAL 80LIOS, DRY) 
CHAR HID & CIO LH3 FEED 

(OR) (OF) (COAL) 
(HT~) (HT~) (~TX) 

.... 0,78 . . . .  0,79 .. 8,~0 

47,81 54,6~ ?0,60 

g,O7 1,#0 3.00 
8,00 1,30 1.19 

0,40 0,40 0.30 0,~0 
. . . . .  0,90 ...... 0,~6 . . . .  ;0 .20  ....... 2 . ~  

. . . . . .  ~.lo . . . . .  ~ , 6 " . ~ . ~  . . . . . .  9,~o 

O,OB 0,60 O,SO I,~O 

. . . .  3T~70 .. . . . .  4~,31 .. . . . .  31,58 .. . . .  %?0 

I00,00 IO0,O0 IO0.OO |SO.OR 

.--~. ' |H.- ' .~NAL¥$|$~'~. ......... I~"(NTX"OF"TOTA~ OOLZ08) . . . . . . . . . . . . . . . . .  

ASH ~5,50 46,50 ~ , ~ 0  38~0  9,80 

CtH RESidUE ~| ,§0 ~ 0 0  e6,90 40¢50 Q®50 

---'80I~CtH~REO;'--i~.~O-"-'3S,O0'--,'3S~O . . . . .  38;00 ....... 9 ,50"  

"¢ ASH ELEHENT ANALYS/8 "(HTZ OF 8O3-FREE ASH) 

810~ ~5,80 ~8,~0 ~6,46 i9 ,89  ~.0 

FEl03 . . . . . . .  

CAO 

XO0 

" "  TIO~ 

P~05 

. . . . . . . . . . .  ~A~O 

CATALT8~ 
K20 

TO~AL 

0,46 O,SO o,q3 ' ' "  0.61 

O,Oa 0,05 O,OD O,Ol 

-0.00 0.0 * "0 .00 ...... 0,00 

(FROH AClO 8QLUSLE ANALYSIS) 

• ~G.~O g9.qS |00,00 tO0,O0 

9,28 . . . .  9.10 . . . .  9,SS . . . . . .  t , a8  0,0 

a .Z l  1,40 Z.a5 I .q3  0,0 

0,64 ......... O ; 6 0 " ~ " O ; b 4 + - " ~ ' O e S | , - ' - O ; O - -  

0,0 

0,0 

- '  0.0 

2,06 
I ~ m O m  

~.06 

YIELD PERIOO $, PRODUCT GA8 DATA 

• , . ,  . , 

*PROOUCT 6A8 PARTIAL PRESSURE8 

....... 8AI.AHOE USED 

TOIAL PRESSURE (P$IA) 
H;~ (PRIA) 
CO (P$1A) 

GASIeI~R 

.... HZO . . . . . .  Oi"  

86q,2 ~6A,~ 
t05,6 I05,6 

t q , I  14,1 
CHq (PSIA) 33,1 $3,|  

. . . . . . . . . . . . .  C02 . . . . . . .  (PR|A) . . . .  ~3.9 ........ 23.9* " 
HiS (P$IA) o,q 0,9 

. . . . . . . . .  HZO " (PSlA) k / ,9  b l , q  

. . . . . . .  Hi 

26~,2 
105,6 

14,! 
33,! 
23,9 

0,9 
61,9 

~8 . . . . .  (PRIA) . . . . .  18.9 . . . . .  18,9 ....... IS.9 
flH$ (P81A) 0.0 0,0 0,0 

HaOlCO . . . . . . . . . . . .  ' . ' ~ " . " - '~ ;8  . . . . . .  4,8 . . . . . .  4,8 
~ C C ~ . . T T "  H z o ~ c o a  . . . .  a . s  . . . . . .  a , a  ¢ . a  

' *  UHXY Ok8 DATA . . . .  GAOXFIER 

...... SYN OAR M~T (L88tHOL) ~ ' 9 , i  

__.!NJECT!O. OR8 X.  T . . . . .  (LaB/COL) 0.0 

PAOOUCT GAD HNT (LORtHOL) 14,0 

--"PRODUCT OR8 ............................... 

PG AT OTH (ORY) (eCFH) 4758o0 
"-----~'(OnYi N~ FREE) . . . . . . . .  (SCFH)" ,aDq,a . . . . . . . . . .  

t 
638q.q 
|237,1 

i | 19 ,0  . . . . .  

" "  PO AT OA$1FIER OUTLET (SCFX) 
. . . . . .  XNCLUOE8 N2 AND HaO " (ACFH) " '  

Q 

PO AT GASlFIER OUTLET (SCFH) 
- - ( E X C L U D E S  tt2) . . . . . . .  (ACFH) • 

" ' i  BASED 0~i OXYGEH BALANCE 

I I 



m - . .  ~ ,  d i  

• CATALYST DII |RIIUTION 
FEED GTC GHC OS OF 
(diS)" (HTX)'(~TI)  (HTX) (FIX) 

K AS KlO 9.5 t i l t  t l . l  11.3 t i l t  
K A8 KOH 11,3 ~ 5 , 3  15,3 t5 .4  1 5 . 9  
K AS K2C03 13.9 31*1 31.1  31 .2  3 1 . 8  
K AS K 7.9 |T.b 17,b 17.7 18 ,0  
K HATER/ACID 
SOLUBLE RATIO O,600"O,Tl' l  ~ i l i  0,719 0,789""  
laO HlO INSOL 3,S 6*1 6*1 6o0 4,7 

. . . . .  KICO3 I IN$OL 5,6 9,0 9,0 8,S 6.9 
- - "  . l . .  , " I f lSOL'" 3oa .... 3,1 "* S , l ' "  3,0 .... 3,9 

rAISON . . . . . . . . . . .  Ii,l-"SO;l--l~;9--11;e'-~4,1'-" 
"_--_;";];'.7.;'.K . O1 ©A~SO, 1 2 . 1 1 { , . S  i , . ,  . 36.9 33.0 

. . . . . . . .  ASTfl ASH .... t 5 . S " 1 6 , 6  "46 ,5 " "4S;~"  38.4 
K ON ASH 30,9 3/ iS 37,8 36,6 46,9 

-KOH~FREE'AIH'---I '~,I  " t l , l ' " t l , l " > ' l ~ , S ' " l i ,  5 " "  
"" KECOi-FREE ASH l i , 6  less 1S.4 IT.O 6.6 

K ON K~COi" 
. . . . . . . . . . . . . .  FREE, ASH '6S,3 113,T 814o5 104~0 IT1oS " 

i ikSEO"OI )CID 8OLUOLE'DETERNINATION . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . .  c 4 n ~ v s !  - - - x o .  . . . . .  { . . . . . . . . . . . . . . . . . . . .  

UNIT l l H P E l l i U l E I  PIOCES8 NETAL 
!ORS P) DEE F) 

. . . .  SOUR gAS REROVAL UNIT 
HER AS|DRiER INLET 156, 

TOP 140, 
UPPER 1~9* 
HIP 165. 
OTN 163* 

"" HER REGENERATOR TOP ~11, 
BTH 2 l~ ,  

RIO OFF O i l  COOLER I 3 t ,  
. . . . . .  RED OFF GAS COOLER t . . . . . .  $Z, . . . . . . . . . . . . . .  
. . '~ .' HOLe 8lEVI COL I TOP 19fl, t050 

HID 2010 
. . . . .  ~ . . . . . . .  6TH '" J40e iqqo 

HOLe SIEVE COL I TOP 2~50 i l 9 0  
HID l l 4 e  

. . . . . . . . . . . . . . . . . .  OTM . . . . . . .  1 3 ~ , " ¼  . . . . . . . . . . .  1#4~  .... 

.'_'~_!tYOGENIC PIACIiONATOR 
GAS INLE'T . . . . . . .  " 1 t 6 ,  . . . . . .  
COIIDENBER - l S l ,  
GAS OUTLET "153. 

~ - -  PACK|NO'TOP . . . . . . . . . . . . . . . . . . .  -148e ... . . . . . . . . . . .  
UPPER o l q l o  
LO~[R -130, 
STH "lSOo 

REOOILER TOP "SO, 
HID "63,  

. . . . . . . . . . . . . . . . . . . .  R i M  ' '  m S ~ ,  " "  

YIELD PERIOD 3, SOLIDS DATA 

.-* 'PARTICLE B i l e  OlITRIeUTiON (CUHULITIV£ HT Z) 

f2 [D SOLIDS HJTHDRAHN FINES 
.. . . . .  81EVE . .. (FC) ¢OTC) (SHe) (OR) (GF) 

SO HESH 99.9 99,S 99,0 9g,8 99.9 

t0 NESH 99.9 98e5 98.5" 9S i t  99,9 

'30 NEBH . . . . . . . . . . . . .  99,T . . . . .  96,1 .. . . . .  9 6 * (  . . . .  9S,5 ... 9913 
, o  

40 HESH 95,4" S6.9 66i9 83,T 99,0 

. . . . . .  60"HEIR " "  h ie1 " sq i6 " "SS,b 49el  95.1 

_ _ I . ! . ~ E S H  . .  l l , I  . . . .  3 5 , 9  . . . . . . .  3 5 , ?  . . . . .  l o s t  . . . . . .  S l . q .  

"'.~ 100 HEBH 13,9 iS iS  "" " ISiS l O , t  61iS 

. . . . . .  lO0 ~ESH .... . . . . . . . . .  i l l  IDeS .... lOiS .... 9,0 " I O , i  

32S lESH ........... l e t  ....... S.4 . . . . . .  8,4 . . . . . . .  1,3 ... .  J i l t  

....... * HEAl PARTICLE DIAMETER (MICRONS) 

. . . . . . . . . . . . . . . . . . . . .  i . . ( P C ) . . . S O . T O )  ...... (OHC ! . . . . . .  lOS) 

NUHBER ilEAl 16e I t  I ,  i l l  

-IO[UHE" SURFACE HEAl ISO, ..... i l l ,  t i t ,  IS is  

_ _ w ! i . ! u .  ! _ . E A I  . . . . . . . . . . . . . . . . .  i t t  ,. . . . . . .  16S. . . . .  SiS, . . . . .  

. . .  (OF). 

tO, 

iS ,  

iss~ . . . . . .  131~. 

- - " *  ROSEN-RAHHLER CONSTANTS 

. . . . . . . . . . . . . . . . . . . . . .  ( P C )  

"'ABSOLUTE SIZE 2SI,  
CONSTANT(HICRONS) 

, o . .  

Sl lE OiSTRISUTION l i e s  
CONSTANT 

SULK DENSITY(O/CO) 0,740 

SULK UENS|TY(LBSICFT) 46,m 

....... (OlO) . . . . .  (iHC) . . . . . .  (GO) . . . . .  (OF) . .  

2$3, 193, 310, 119, 

leST 1,41 1.61 I ,?5  

I ! 

0,130 ' 0 , t$0 0. t60 0, t30 

14,4 l l e 4  l i , 2  14,4 



YIELO PERIOD 3, FLUID'BOLIO8 DATA 

(LeelCF) 
(LeStCF) 
(LelICF) 
(FEET) 
(Lee) 
(OFT) 
(oEO F) 
(OFT) 
(ACFHICF) 

. . - - . . o  ~ r . ° .  , 

e OASIF|ER BED PROPERTIES 
BED BOTTOH DENSITY 

" 6EO TOP DENSITY 
BED.AVeRaGE DENSITY 
8EID HEIGHT 

-BED HOLDUP . . . . . .  
BE~D VO~UHE 
ACT|VE 8EO TEMPERATURE. 
ACT|VE BED VOLUHE 
SPACE VELOCITY (ACT BED) 

6.9 

5,9 
5T,B 

"" 186,B 
31,530 
1282.~ 
~S,]gZ 

q6,9 
O.3IS 
0,601 . . . . . . . . . .  

BTH SUPERFICIAL VELOCITY (FTIBE¢) 
-'TOp"~SUPERFICIA~ VELOCITY""(FT/SEC) 

.~CY~LO.E.~EUOe~ANCE . . . . . . . . . . . . . . . . . . . . .  

TENPERATURE (DE~ F) l i ST ,6  
PRESSURE (PelA) ~64 ,~  

u • (ACFH) . l l ~ 6 , e  
"ItJLET OA8 VELOC|TY" (FTIBEC) . . . .  $5 . i  

-80LIO8 ENTERING" "(LBS/HR) .... 5,0 . . . . . . . . .  
DUST LOAD (LBSlAOF) O,IST/ 
SOLIDS CAPIU~ED (LB$1HR) 0,0 

-~O~ID$ EeCAPING . . . . . . . . . . . . . . .  (~BSlHR) . . . . . . . . . . . . .  S.O . . . .  ~ . . . . . . . . .  
OVEHAL~ ~FFICIENCY (OAPTUREOIENT~RIHGeHY~) 0,0 

"~ ~OLXDS ENTRA|flNEHT ~OS$ TOYk~ -3GS HEOH * 

COALtCATALYST FE[O (LOBIHR) 68,08 ~,18 
-TOTA~ ENTRAINED . . . . . . . . . . . . .  (LBSlHR) . . . . .  S,03 . . . . . . . . . .  0,64 - ' - -  

EN~RA|NEOIFEED (~TX) . .  1 . t~  0.9~ 

"[N~RAI~EOIFEEO . . . . . . . . . . . . . . . . .  
(FEED FINES BACKED OUT) (HT~) -~,3~ 

-~-$O~ID~.CARBONLOB8 ............................................ 

CA~B*ON |N FEED (LB~IHR) 41,66 1,21 
'CARBON |N ENTRA|NED FINES (LB$1HR)" ~,TS "' O,]q 
EN,TRA|NEDIFEED (NT~) 6.6~ O,BX 
EflTRA|NEOIFEEO 
"'(FEED FIHE$ BACKED~OUT)" (HTZ)"~ . . . . . . . . . . . . . . . . . . . . . . . .  -2,1X . . . . .  

Y|ELO PERIOD 3, UNIT CONVER$1ONB 

*'BTEAH CONBURPTION PR|HARY 
GASIFIER 

STEAH INTO UNiT (LOSlHR) I t | , ~ l  

STEAH REACTED HXTH CARBON (LOStHR) letT~ 

. . . . . . . . . . . . .  BTEAH REACTED IN SHIFT "' (LBSlHR) ~ I ,1~ '  

STEAH FROH HETHANAIION 
DABED 0~ RECOVERED H~O 
OASEO ON Ha BALANCE 

(LBe/NR) "10,44 
(LU$1HR) -[O,q4 

BA~EO OH 02 BALANCE . . . . . . . . .  (LB$1HH) ."|O,q~ . . . .  

TOTAL $TEAH CONBUHEO" 
"" ' BASED ON RECOVERED H~O (LB$1HR) 35,4S 

5ASED ON H2 BALANCE . . . . . . .  (LB$1HR) "35,45 ' 
BASED ON 02 t)ALAflCE (LBBIHR) $5,45 

~--.6~E'kH-CONVERSION "(ST[AH OONIUNEDtBTEAH INTO BeD) .... 

- t  OAS! ICATIDN " . ' I . . '_ ' . . ; ; ; '7 ; , I ' ( .Z  ) . . . . . . .  16 ,s . ' i ,  

~ q , m ~  W ~ 

HATER-gAS SHIFT ( ~ ) 

HEYHANATION . . . . . . . . . . . .  
8ASEO QH RECOVERED HtO " ( ~ ) 
eASED OH H2 BALANCE ( X ) 
8ABED OH 0~ BALANCE " ( ~ ) 

TOYAL S|EAH CONPERTED 

~A,O 

"q,;~ 
"q.i~ 

. . . . .  BASED ON RECOVEHEO H~O . . . . . .  ~"X") . . . . .  31,3 
:" BASED OH H~ BALANCE ( ~ ) 3 I ,$  

. . . . . . . . . . . . .  eASED OH oa BALANCE . . . . . . . . . . .  ( . Z )  . . . . . .  3 ! * ]  
b 

* REAGIIOH RATE PARAHETERB 

. . . . . . . . . .  CARBON*CONVERTEDISTEAH'FED 
OASlF|CATION OltLY (LB| ILBi)  0,110 

. . . . . . . .  GASIFICATION ONLY .. .(HOLINOL)" O,16B 

|NCLUDE8 DEVOLATILIZAT|ON (LBBtLBO) 0,~3~ 
INCLUDE DEVOLATILIZAY]ON JeOLtHOL) 0~$48 

CARBON CONVERTED/BED VOLUN[ 
GASIFICATION O N L Y  (LBStHR)ICF 0,396 
GA~[F[CAT|ON O N L Y  (HOLtHR)iCF 0,033 

INCLUDE DEVOLAYIL|ZA~ION (LeSI~H)iCF 0,8]2 
OA~ZF[CAYIO~ ONL~Y ® (HOLIHR)ICF OvObq 

CARBON IN BE~tSYEAH FEED LBSI(LB$1HR) O,BIO 
CARBON IH BEOISTEAH FED HDLi(HOLIHR) | ,~60 

e CAR80N CONVERTED BASED ON RECOVER[O 8 0 ] ' ~  



YIELD PERIOD 3. UNIT CONVERSIONS 
• YIELD PERIOD 

i 

3. HAIERIAL BALANCE8 

.! 
LO 

* CARSON CONBUNPTION .~ 
" "  i i i  1 1  

CARBON Ifl COAL*CATALYST 

"* A8H AND FINEE BALANCES 
FR|HARY 

. . . . . .  6ASlFIER 
:NPUT! . . . . .  

(LB$1HR) 41.6k 
COAL+CATALYST 

CARBON FROH OEVOLATIL|ZATION (LBI/NR) |3.17 
. . . . . . .  )UTPUTI 

12.4t 1~gB 
12.68 13o07 

TOTAL CARBON CONVEAYEO 
BASED ON GC ANLLY$|$ (LBStflR) 26,25 
BAlED'ON RECOVERED 80~|DI-~"(LBS~HR)'- '26.2S" 

, . . . .  e , , , . . .  , °  ° *+ ,  

+ CARBON OAO|FIEO 
BASED ON OC ANALYSIS (LBSlHR) 

. . . . . . . . . . . .  BASED ON RECOVERED SOLID I .  (LBSlHR) 

. . . .  e I ~ l Q ~ l ~  " 1  . . . .  I m • + e+ I w t  m ~  I . . . . .  4 I 9 . . . . . . . .  I 

*CARBON CONVERIION (C CONVERTEDIC IN FEED) 

'" 'GASIFICATION ONLY . . . . .  
BASED ON GC ANALYSIS ( ~ ) 30,0 
BASED.ON RECOVEREO S ? L ] O I . ( . I . )  . . . . . . .  SO,O 

|NCLUO|N~ OEVOLATIIATION 
BASEO ON OC ANALYSIS ( I ) 63.0  

............. BASED ON AECOVEREO SOLIDS ' " ( ' X  ) .... 6500" 

i +  e . , .  , , . , ,  • 1 1  + . . o . . l  . . 1  - -  i 

I SPECIFIC REACTION RATES (C COHVERTEOlC IN BED) 

OAS|FICAT|ON ONLY . . . . . . . . . . . . . . . . . . . . . . . . .  
ORBED 011 GC ANALYSES ( IIHR ) I ) .1  
BASED ON RECOVERED SOL|De ( IIHR ) I$.1 

i .  

INCLUOINO OEVOLATILIZATION 
BABOO ON OC ANALYSE8 ( IIHR ) 27.6 
BASED ON RECOVERED BOLIO8 ( XIHR ) 27.6 

- | 2 |  
CtH SO3 FREE 803 FREE HESH 

ASTH ASH RESIDUE kBTN ASH C/H REeD FINES 
(LBItHR) (LBBIHR) (LBIIHR) (LBBIflR) (LBBIHR) 

I ; , 3 k  |q.64 12.02 leBT 1.18 

PRI'CHAR CARRYOVER 2,04 | . 6 !  . . . . . .  I * l l  0,61 
IOLIO8 NIIHORAWN l | . t 2  |0,93 |0,36 1.17 

"'TOTAL . . . . . . . . .  $5.00 14,T6 II261 ..... I+,11 l . S l  

...__Ac+p,u~+!J+p~ . . . . . . .  

CLOBUREI" 
. . . ( O U T + A C p U M ) / I N  . . . . .  B] .aZ ~6.OZ IO0.OZ t ! p , ~ l  e l . 2 t  

-325 HE$N FINES PROOUCEO IN UNIT (OUTPUT+ACCUH-INPUI) -O.S! 

. . . .  PROOUCEOI(OUTPUT+ACCUH) "-23.11 

- O . S 6  . . . . .  + , , 0 :70  . . . .  _- +0 ,e.E.o. _ _  . -  o . ,  6..]. . . . . .  , ,pO..O, . . . .  

• . , : o  . . . .  

* ABN ELEHENT BALANCE I 
. . . . . . . . . . . . . . . . . . . . .  8102"' FEED3 ALaO3""CAO---NO0 .... 803 TI02 PEO5 
INPUTI '" LBBIHRLBSIHRLBBIHRLBSlHRLBBIHRLBSlHRLBBIHRLBStHR i 

COAL+CATALYST" '" $.100 0,926 I , | l ~  0+266 O,OY6"Spl60 O,05S 0.009 

QU!FUT~ .............................................. 

CHaR ENTRAINEO 0,336 01095 0,12| 0.024 0.009 0.226 O,OIO 0.000 
CHAR NITHDRANN ~.893 0.B55 1,044 0.246 0,070 a,Sb6 O,OqT 0 , 0 0 9 '  

TOTAL 3.Et9 OeQSO 1.16? 0,270 O.O;] Z.$92 O.O]l 0.009 

--ACCUNULAYION . . . .  "O.I29"O.02q°O;OS3oO;OOqoO,OO3"O.Oel'O.O02"O.O00 

CLOSURE 
.... (OUT+ACC)/IN IOO.~XlOO.OIIOO,OXlOO,011OO,Ol 4T.TXlOO.OZlOO.Oi 



I 

+ YIELD PERIOD 3, UNIT PRESSURES 
o , . . . . ,  • 

• UNIT PREBBURE (PBIA) 
e 

LOCK HOPPER 2A ~Y207 
LOCK HOPPER 2B 2T401 

. . . .  8TEAH GENERATOR . . . . . .  412,9 " 
• I i  I •  

COAL FEED LINE k 267.4 
COAL FEED LINE O 213,3 

~ABIF[ER TOP 254,2 
HIO . . . . . . . . . . . . . . . . . . .  265 '3  . . . . . . .  

" "  8fH 266,a 
, o  . . 

~ C Y C I ~ O N E  OUTLET . . . . . . . . . . . . . . .  564,5 . . . .  
FILTER OUTf,(f ~61,8 
8CRUBBE.R . . . . . . . . . . . . . . . . . . . .  250,q . . . . .  

.... ,EA AO~OReE~ " ' . i '  ' . ' .  . " . . ; . ~ ' + 2 ~ T , n  ".~. 

~ "  HEA"REGEEERATOR . . . . . . . . . . . . . . .  14,1 . . . .  

CRYOGENIC F~AC.~.~OHATOR. 
-- ' - -PACK|f iG TOP . . . . . . . . . .  2 2 1 ; | ' - - -  

H I O '  2~ /+ i  
REBOILER 55T, I, 

. . . .  CRYO, OUTLET . . . . .  22T01 

OABIFIER OZFF[RENT|AL PR[$8UREe" 
. . . . . . . . . . . . . .  BED ""  DIFFERENTIAL 

H[Z~HT e e e s s u R e  
(eel!)  . . . . . . . . . . . . . . . . . . . .  ( P S I A )  . . . . . .  

"" 0 , 0  3 , |  

. . . . . . . . .  6 , !  . . . . . .  2,1 " 

t6~4 ..... . . .  1,6 

i 6 , 8  | , I  

. . . . . . . . .  3 foS O,Y 

4ToT 0,4 

ST,8 0+0 

6 1 . 9  , 0,0  

84 ,2  0 ,0  

, YIELD PERIOD 3, HATERIAL BALANCE8 
. . . . . . .  , , 

GASIF|ER ELEHEflT BALANCES 

INPUT (LDIIHR) C H 0 8 N CL 

.... COAL'+'CATALYBT** '-  11 ,56"  2 , 8 !  * " ' 8 ~ 0 |  .... t ' i 2 t  " 0 *0 |0  0,056 

BTEAH - 12,6Y 100,5¢ " " - 

8YH GAB 28,~0 15,60 29085 " l i * f l $  * 

- ' ~ O T A L  "6~,86 "* I t , I S  . . . .  1 3 i ; i 1  . . . .  5 ; 5 5 1  ' I $ o S l l  * " 0 0 0 5 5  

"bUTPUT-(LB$')HR) ......................................... 

PRODUCT GAS (DRY) S4,~9 
--PRODUCT'HATER O,i6 
"'CHAR WITHDRAWN . . . . . .  | 2 , 91  

TOTAL 70,t& 

CLOSUREI 100,00 

* *  EXCLUOE8 CARBON, HYDROGEN 

~ , 2 1  62.5e l .e~O 33oT93 " 
. . . .  8 ; T o ' . - ~ _ 6 4 ; 4 8 - - ' ; o ; o o o ' - -  o . o  . . . . . . . . .  

0 , 2 |  2 .02 " "  0 . 1 f 8  0,183 "0 ,045 • 
. . .  o . o ~  . . . . .  O.A4~:~.O,O?O' O.02S.'. O.OaS 

31 .16  ~34 ,62  ~086e 33 ,98I  O,Of |  

. . . . . . .  ; o . o |  . . . . .  ~ o ; a ~ o ; o 4 7 " . - " ~ o , o o 5  . . . .  - 0 . 0 0 6 "  

iO0,O0 IOO,O0 . 1 0 0 , O O 0 ' a S i , O B f  100,000 

AND OXYGEN |N CATALYST 
~ . . 4  • * , . . . .  

* CATALYST BALANCE * 
. . . . . . . . . . . . . . . . . . .  ACID 80L . . . . . . . . . . . . . . . . . . . . .  H20 80L 

POYA$B|UH POTAB$|UR 
(LBBIHR) (LB$1HR) 

"]HPUT| ............................................... 

"COAL+CATALYST S.3Y . . . . . . . . . . . .  3 .22 

OUTPUT! 

~P~X'CHAR CARRYOVER "~ . . . . . . . .  0 , 9 |  O.Y| . . . . . . . . .  
FR! PROOUCT ffATER 0 ,0  " " 0 , 0  
80L lb3 ~lO 4,79 3+4t 

YOTAL 5+69 q * | 5  l e  

" 'ACCUHULAT|ON! . . . . . . . . . . . . . . .  
PR! qASIF °0+12 - 0 . 2 0  

CLOSURES 
'I~A~CUH}I~N 200~0~ t~2.g~ 



I 
ro 
(.11 

•YIELO PERIOD $, PRODUCT Dki DATA 

- - T  +AI IP I |R  PRODUCT ORS (FROM FILTER8 AND $CRU|OER) 

MAJOR COHPONEHTSe HOL 

(DRV) 

HINOR COHPONENTDe PPM 

HI 53.6 |  CIH6 000 
CO . ,  ? , iS  ....... CZH4 . .  0,0 
COO I~ ,05  C3H8 000 
OH4 16,86 02+AR 0,0 
H ~  00q5 C09 009 
f12 ~063 802 000 

. + ,  I s 

__*.qASlfI(~.pRO~UqT.pAa (INOLUpEB.UNREACTEO..OTEAH) . . . . . . . . . . . . . . . . . . . . . . . . .  
• • 

H2 40.02 
CO 5035 

. . . . . . .  C02, I  . . . . . . . . .  q .Oi  .... ICFH CHA/LO Q FEED" | l . S $  
CH~ 12.5q 
H~O** ~5.63 

- - H 2 S " +  . . . . .  003~ . . . .  ~ - - S C F H ' C H , ~ L ~ ' ~ ' I ~ ' e E ~  . . . . . .  5 ; 5 0  . . . . .  
. . . . . . . .  HE l o l 6  
. . . . . . .  NH3 . . . . . . . . . . . . . . . .  0 ,0  

• "[OUlLIeRIUN CONITANTI 
REACTION ACTUAL CORREOPOHDINO 

. . . . . . . . . . . . . . . . .  [OUILIBR|UH"~T'"EOUILIBRIUM EOUILIDRIUH ' 
ACTIVE BED TTHP EXPRESSION TEHP[RATURK 

(1282.a F) (OEO F) 

IRAPHITEoHIOI O *HZOu¢O IX+ 1,5161 
IH|PT I ¢O*HaOuCO~tH2 1,5q~2 
IETHAHATIO~'I'CO*3H~uCHq+H+O-" 000923 . . . . .  
IVERA~L 12Ct2H2OmCHq*C02 0,3380..+ 

+ . .  

1,4953 " ° ' =  1280,0 
2.6303 " " "  1101.2 
0,0291 ; ° " ~  1356,9"" 
0,1714 

* MATERIAL BALANCE8 t 

• INPUTS' (LOStHR) ' OUIPUTI" " 

6kOIFIER (|NC~UD[8 FILTER AND SCRUBBER) 

(LO|IHR) 

COAL + CATALYST 61.~6 
STEAH 11],21 

-'NAKEUP'OYN'gA8 " - - "  4q,os' 
'~REOYCLE GAS 25,21 

..... lOTk~ . . . . . . .  150.82 
ACCUMULATION - l , l l  

iYN OAt 8ALANC| 

"'lflPUTl" ($CFN) 

8YN GAD TO OkBIP 1994,68 
- - -  H~ H0£ Z ?9 ,§2  13810q9 

GO HOL S 20.q6 613o|9 

OYN OAR §iLkflOEI 96,811 

PROOUCT HI~ER 18.34 
CHAR HITHDRAHN 2b.q6 

..... " ..... CHAR ENTRAINED . . . . . . . . . .  SoOI 
PRODUCT GA8 (ORY) i100q9 

. . . .  TOYAL " 251030 
CLOSUREI(OUTtACC)IIN • 99011 

,lllemme.. 

OUTPUTI (SCFH) 

H2*CO IN PRODUCT GAS 2899,1T 
Ha HOL I ~3062 2557,40 
CO.HOL % 1.1q 3q1.77 

H2 BALAFlC[I 10T,3q~ CO OALkNC[I S5,TAZ 

tIELO PERIOD 30 HATtRIAL OALANC~| , 

* 6A$1FIER MOLE iALANCE$ 

lAD INPUT LO-MOLEDtHR 
- - . + - - ~ . . . , .  ~ . . . , . , .  , .Qomwumooomllooo~oemumolwoooomoMomoDi 

. . . . . . . .  H 0 D ' "  

8YN OR| ' N ' "  
He ( + , e ? S )  " 110551 ; - - 
CO" ( t , ~ l ~ )  10616 - |0 16 - - 
CH4 ( O . / 3 e )  0 ,73 i  i * q l q  " " - 
c o l  ( , . D U O )  o,OOO o.~O0 - ; 

- m e  .... ( , . + s t )  . . . .  - ~ . . . . . . .  - o .  o ,  
0TEAM 

H~O ( 6 . e B q )  ° I60568 6 0 2 | I  ° ; 
TOTAL' " ( l ~ , l t 5 )  " 1 , 3 q l  280016 T ,900"  " - O, 00 

• + "  • . . . . .  4 
llllllltllllllillillllllllliillllllllllliii 

C H 0 S M K 
. c ~ c A ! ~ ! !  . . . . . . .  s . ~ 6 o  2 , e s ~  . o . 5 o i  00062 o , o s ~  o . z s ~  

tOTAL INPUT S o l l i  30,905 Oo4Ol 0,082 O,q66 O , I ] t  

LO-mOL[D/HR 
lllllllllllllll+lllllllllllllllllllll 

C H 0 I N 

+kO OUTPUT 

PRODUCT GAS 
H~ ( 6 , 7 3 9 )  ° |3,478 

- c o  . . . . .  ( o . 9 o l )  . . . .  0 . 9 ,  - " , . , o r "  . . . . . .  : . . . . .  : . . . . . .  

CH+ (20111)  ~ . I I I  8,4qq - - - 
c o l  ( t . 5 6 2 >  t0522  - 3 . 0 * *  . . 

--X+O " - ( 0 0 0 5 ? )  . . . .  " ' O o l l i  " . . . . .  ' 0,051 ..... ° " '"  
~ a  ( l , Z 0 6 )  - - - " 2,613 
NH] ( 000 ) ° 0.0 , 0,~ 

. . - ,eo . . . .  ( 4 0 ] I 6 )  ........ . 0 0 6 ] ~ - , ; ; 1 ~  ....... : . . . . . . . . . .  

.~T~tAL ~.(n60651) , . s ] ]  +O,6+T..e.e+O O.OST a . , 13  

8,LID+ OUTPUT LS-HOLEO/HR 
m , +  . . . . . . . . . . .  OIIIlIII°IIlIlIIIIIlI°IOI°IIIIIIlIIIIIlIll° 

"C H" " 0 ........ $ . . . . . .  N . . . . .  K" 
'CHAR [NTRAlflEO 0 ,2 t9  0,039 00027 0.002 00002 0,025 
CHAR HITHDRANN 10079 0,210 0 . I96  0,094 0+012 0 ,122  

TOTAL 80LIDS 1,301 0,149 O, |Sq 0,026 0,013 0 ,146  

"TOTAL OUTPUT 5,84E ] O , q l l  2,414 0.013 I ,q2k  O, lq6 

ACCUHULAT|ON o00025 -0 ,012o-~0013 "O,OOI -0 ,000  °0 ,006  

CLOSUR~ 

"(OUT*ACCiPIN, I tO0,O IOO,O I00 ,0  I00 ,0  i$101 l lO,O 



5360-O02GFse 

PDU YIELD PERIOD 4 

A-2~ 



RECONCILED DATA 

YIELD PEHIO0 4, UNIT OPERATIGNU 

g e l  | .  

TIME "OAT[  

FROM 1430 6-21-80 

TO '~ i~30 6-22-80 

OURAIiON ~2,00 XHS 

* NODE OF OPERATION GA81FIER OHLY 

i PERCENT 07 TIHE OH STREAM 

' COAL FEED . . . . . . . .  IO0*OI 

. . . . . . . . . . . . . . . .  BTEAH I00 ,01  

SYN GAB . . . . . . .  IO0,OZ 

. . . . . . . . . . . . . . . . .  8ACXEN~ . . . . . . . . . . . . . . . . . . . .  O,OZ . . . .  

UNIT TEHPERATUAE PRESSURE 
(OEG F) (PSlk)  

• * . . .  

GASlFIEA I I q 6 .  264, 

• GA|IF|ER PROCESS TEHPERATURES " "  
BED HEIGHT TEHP 

(FEET) (OEO F) 

8|*~ I oqq ,  
. . . .  77,6 . . . . . . . .  1 2 9 1 , '  

6T,q 1308, 
STo8 1283, 

. . . . . . . . . . . . .  47,7 . . . . . . . . . . . . . . . . . . .  128T~ . . . . . . . . . . . . . . .  
q2,6 I~qO, 
37,5 1276, 
~6,4 125~. 
~ l , q  12qq. 
11.3 1251, 
6,1 1236. 
O,O 815, 

YIELD PERIDO 4, UNIT PROCESS VARIABLES 

UH|T TEMPERkTURES PROCESS METAL 
(DEC F) (flEO F) 

CATALYeT ADOITIONe COAL PHErNEATNENT AND FEED UNIT8 
LOCK MOPP~H $ E~a, | 15 ,  
SCREW ORYER $0~, 3 t 5 ,  

. . . .  OXIDIZER ! 1UP " " 322, . . . . .  

81M 3Jb, 
O~lOi |Ef l  t TOP 3~4, 

MiD 5~a, 
bTM 34q, 

--~OCK'HUPPER | TOP . . . . . . . . . . . . . .  I ~$ ,  . . . . . . . .  
"" * HID ' 205, ~ l q ,  

. . . .  LONER 212, 
. . . . . . . . . . . . . . . . . . . . .  CONE . . . . . . . . .  16J, . . . . .  t 65 ,  

LOCK MOPPER aA HiD 340, $58, 
CONE ~$6, 3861._ 

q D ~  



YIEL~PERIDO 

"i'ULT|HATE'~HALY$I~ 
COAL,CAT 

4, 80LIOB COHPOBITION$ 

(HTX OP TOTAL ~QLIOSn OHY) 
CHAR KID & CIO 

COHPQflENT (FC) (GHC) lOB) (OF) 
[~T~) (xTX) (WT~) (wYx) 

H 4,18 O,B9 0.84 0,83 

C 63,96 53,9T 55.80 5~.39 

3.58 2.95 ~,SS 1.41 
PYRITIC I.R4 0.09 0.10 0,04 
SULFATE 0,~6 0,39 O,~n 0.21 

. . . . .  OROkH~r . . . .  I .Bq . . . .  2.4? . . . . . .  2.21 ....... 1.16 

0 {l*Oq 1,81 I I , I I  8,q5 
. . . . .  . ,  * ,  , 

N 1.30 0.09 0.15 0.16 

c,c +;oo'--o;ao'~--'"o;~+'.-- o.1+' 
" '  B03-FEEE ASH "" 15.07 + $4~10""  " +9.40 "*" 30.01"* 

. ,  . , . *  . . .  * * l  • l V l l l  I I + l l "  ' ' l l l e l '  i r e n e  

TOTAL lOO,O0 I00.01 IOO.O0 IOO.OO 

LH] FEEO 
(COAL! 
I~Tz) 

5 * l q  

b~,86 

1,65 
0,30  

..... a . l ~  

IO,8O 

1,3+ 

.... 0 ,06  

9,61 

IOO.OO 

~BH'ANA£YBI8 (HTZ"~F'"YOTAL-80~]O8) . . . . . . . . . . . . . . . .  

. . . . .  k~H . j3,8B*. 41,14 . 41,Jq 33,47 ~ ,9 l  

CtH ~gaZOU~ 20.59 ~0~0! 4~.73 3S. l~ 9 .~ |  

. . . .  $O];CZH ~E$;  ' ' | ' S ;19  . . . .  32 ;92 - -~$4 .41  . . . .  31.40 ...... q.SI  

i~ AOH. ELENE~N T A,ALYOIB .~. .~. (HT~'O F ,$OS'EREE ASH) 

IIOZ 2 5 , 5 t  19,51 13,30 21,99 0.01 

. . . . . . . . . .  AL+O| . . . . .  8 ,45 . .  ~. ,ToI  3 . . . .  Y ' ~ l  . . . . .  8 " 3 3  0 ' 0 1  

CAO 1.49 O,q? 1.16 I , O l  0.01 

. . . . . .  ~GO . . . . . . . . . . . . .  O ' ; q T " ~ O ; ~ l  . . . .  0,43 . . . .  0,3Z . . . . . .  0,01 

TIOZ 0.43 0.47 0.3~ 0.49 O.OI 

P~5  0.03 Q.OZ 0.0~ 0.06 O.OI 

~A~O 0,11 . . . . .  0.05 " OvO$ "~ 0.03 0.10 

CATALYST (F~O~ ACIO SOLUBLE AHALYSIS) 
K20 STtSS 4S.12 61,64 63.07 1,9B 

l i t i t  e t a f f t  I W t m ;  l l m t t  l i m i t  

TUTAL I~U,OU 79.~b iU~UO IV~,f~U ~ l h  

YIELD PERIOD 4. PRODUCT 0A8 OATA 

DA~IF IER * PRODUCT GAS PARTIAL PRE$SUREB 

"" BALANCE USEO . . . . . .  HEO 

TOTAL PRESSURE (P$IA) 26~,S 264v5 
H~ (PSIA) 113.9 1lJeq 
CO (PSlk) Z1,4 ~1,a 
CIIq (PSIk) 26.9 ~6,Q 

. . . . . . . . . .  COE . . . . .  (PSIA} . . . . . .  ~1*~ ....... 21,8 
H~$ (PSlk) 1.0 I .~  

"; H20 (PSIA) 64,5 6%5 
. . . . . . . . . . .  N~ "" (PSIA) . . . . . .  4,1 "" 4,1 

NH3 (PBIA) 0,0 0.0 

Oa H2 

~64,S 
I I J *9  
21,1 
~6,9 

I .U 
6%5 

q*1 
O*U 

HZOICO' ' ] ~ 2 - - - - 3 . 2  . . . . . . .  3.~ 
"" H~OIC02 ......... 2,5 2*S 2.5 

. , . .  , , . +  . . ~ . ~  + + N °  • . . . . .  . . . * ' - +  * 

, U~|T OA~, bkYA QA$1FZER 

' *  GYH GAS HMT (LBSlHQL)*'" 6,~ 

iflJECTZON GAS HWT (LBBIHOL) B.S 

PRODUCT GAS HNT (LOSIHOL) 13.5 

'" PRODUCT GAS 

PG AT DTH CbRY) (8CFH) 4E4OoY 
. . . . .  (ORY;'N2-FREE) . . . . . . . .  (8CFH) 4151.2 . . . . . . . .  

l 

PO AT GAS|FlEE OUTLET ($¢FH) . . . . . . . .  $746.4" 
....... |flCLUOE$ N2'AND H~O "(ACFH) . . . . . . . . . . . .  1111.8 

t 
PO AT GASlFIER OUTLET ($CFH) 5656.9 

. . . . . . .  (EXCLUDEB'fl~) . . . . . . . . . .  (ACFfl) I oqA~s* -  ' 

, BASED OH O~¥GEN BALAEC~ 



VIELD PEHIUD 4, UNIT CONVEH8ION8 
+ , . . .  . . . .  , , . .  

* CATALYBT DISfRIDUTI8H 
FEED OTC GHC GO GF 

. . . . . . . . . . . . . . .  (dTXI ' (NTX)"(nTXI ' (HTI)  (HIX) 
' K.£8,.KZO 6,7 15,b |5 .5  iAo| Iq,O 

K AS KOH IO,J 18,6 18,6 21,? ~ , 6  
K A~ KRC8$ ' "" | ~  7 ~2*q ~209 26*7 ~7,8 
K A8 K . .~  1~.9 I~*q 15.1 15.7 
K HATER/ACID 

. . . . . . . . . . .  90LUOLE RATIO 0.+ • %704'0~?0+ 0.509 0.690 " 
K20 HaO INBOL $.4 4,6 4.6 7.1 5.7 

" K2CD$ " INSOL S, |  b,8 b,P 10,4 8,q 
. . . . . . . . .  K" " "  I~IOL " ' ~ * g  " S , 8  ] , 8  5,9 4,8 

K " "ON CAR~ON'" I | ,3"+4*O" O4sO 67sl +T*O' 

. . . . . . .  AST~ ASH "'~$,q" "41e2 "41.+ 41,9 33,5 
K OH ASH 300) $1,4 31.4 36,0 47,0 

. . . . .  ~OH'FflEE ASH ""1$~§""2[~6'"'+~,6""~0,2""|0;6-" 
K2CO$'FflEE ASH I I , I  1 8 , 3 '  18 ,3  15,+ 5 , 6  
K OH K~CO$" 

"" ' FREE ASH "bq~T '?008" "~0,8 qqsq 28005 

"6"DAaEO O~'ACIO IoLue[E"OET[flHIHATI~N" . . . . . . . . . . . . . . . . . . . .  
. . ° o  , 

CAIALYBT o--KOH • . • , . .  • • • • . . . . *  . 

YIELD PERIOD 4, SOLIDS OATA 
. . . . . , ~  . . . . .  . . - - °  . . o  

.j.mP.lltl ICL[ . l i l l e  01818IOUT i ON (CUHULAT IVE* liT.. Z) . . . . . .  

FEkD 8aLl08 HITHDIIANN FINES 
,....~J tV l~  . . . . . . . . . . . . . .  (FG } __(D.T.C)+ . . . .  (GHC) . . . .  (OB) . . . .  (GF) 

" - -  i ~  + i ~ "  . . . . . . . . . . . .  9~.0 . . . .  + s ; . ; U ' + + ~ " ' . ' [ ' - -  :~ - 9 ~ . ' I  " * ~s.~ 

- -" : ,+~" . ~ m ;  . . . . . . . . . . . . .  + + . s  . . . .  ',)Y.3 . . . . . .  , , ; f ; s  - "  +,D.o ,,)9.o 

_.__]LO_H.~.~. ~ , 3 . _ ~ 3 . 0 _ _ . _ _ 9 1 . o . _ _ _ ~ 5 , a  - 90,,~ _ .. 

--"+-~-A~s. s s ; 6 " - -  sL .~ ' - - - s i ' ;  ~ - - - ' "*~  s . . . .  ~s. ,  

_...JL~..¢a.H ___3~,,,s,.___~. ~ _ . _ . J P s L _ _  R S , ~ _ _ , D T , 8 . ,  

S a D  H,F: .~,H t . . _ _ ! 9 3  ',p.,,11 + T I L . ~ 9  e . . . .  + | . 6  , ,  . 

+ ° . . ,  • 

, . ~ , o  , . .  . • 
- . o  . . . .  + . i . .  + , • . . - - - .  

- - - - ~ E X n + X .  f ~ e ( : C o  fXmtTe~+ "tm+¢.O'~+St~ 

I r e )  ,(_O T.C) ,(OHI;) il[Oe) _ |I[Ie.L. .... 

"ToUoH'~'~Om'~i'~t-A~X~'-- l 61 ; , - - | ' 0 8 ~ - ' - - | ' + e ' ~ " - - 1  Y I .  . . . . .  ,~8; " "  

HEIGHT HEAN ZSOf  ~ D I , _ _ . _ _ j ~ _ _ . _ ~ 9 ~ e  ..+ I t B t  
. . . . . .  . .  . . . .  o . . o . * . ,  ~ o * l  ~ . . . . . . . . . .  * . . ~  . . ~ . * * * - . . *  . + + * * o . ° .  •o 

, + . . , . °  - - . ~ . o . o . - - ~ -  • . . . . . .  ° , . , o  , . . . . + • . . * , *  * ~  + 

----;I"R88EN;R'AHH[.Efl" ¢ONO T ANT $ . . . . . . . . .  " . . . . . .  

"A88O~OT~'OIZE . . . . .  211 ,  
~+~st+~!j.tc~oN+) . . . . . . . . .  

8 f i e  OISTRIOUTION +,07 
_cPNsTFNL . . . . . . . . .  

eULK.p[HBtTY(G/CC) 0.750  

BULK DENSITY(LBOICFT) 46,8 

IF©), . . . . .  (0 TC.) . _ _ q  9HC)_..__,.~ qB) ..... leF) 

3t6, . . . . . .  ~16," ~'" 306. isa .  
• ,  . • • D . *  * o ~  

1 ,39  Jo3Y. 1 . 8 0  l o l l  

O,:|~O .O,IIiIO O~iIYO 000 

13,T ISo? 1600 0,0 



.| 
o~ 
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.V IELO PERIOD 4,  FLUIO-$OLI08 OATA 
. .  • • , . . . .  o . . . . . . . . . .  o , . 

GAilIF]ER BED PROPEHIIE8 
BED OOTTOH OENSITY (LB$1Cf ~) 1 ,5  
OEO TOP OENSITY (LB$1C~) S,6 
BED AVERAGE DENSITY (LRSIC~) ~ ,a  
BED HEIGHt (FEET) ~q.8 
BED'HOLDUP . . . . . . . . . .  (LOB) . . . . . .  169~9 
BED VULUPE (CFT) ~ 9 , 8 q l  
ACtiVE eEO TEHPERATURE (OEO F) 1216.B 
ACTIVE BED VOLUHE "(CFT) ~$075q 
SPACE VELUCITY (ACT 9ED) (ACFHICF) q~.9 
BiN SUPERFICIAL VELOCITY (FTIQEC) 0,214 

""TOP "$UPERFIC|AI- "VELOCITY-- (FT~$EC) . . . . . . . . . . . . . . . .  O,S~] 

*CYCLONE PENFORHAHCE . . . . . . . . . . . . . . . . . .  

TEHPERATURE (DEO F) 
PHE$SURE (PSIA} 

- ' INLET GAS'RAT~" ($CFH) ' 
• I . . . . . . . .  (ACFH) "'" 

II~LET GAS VELOCITY . . . . . . .  (FT/SEC) 
• $OLIDB"ENTEHI~ . . . . . . . . . . . . . . . .  (LB$1HR) . . . . . . .  4 e O 

OlJST LOAD ( L ~ I A C F )  0®|375 
SOLID3 CAPTURED (LBSttiR) 0 .0  

-8OLIO$" E$CAPIeIG "(b~$tHR) ~.0 
OVERALl. EFF~CIEHCY (CAPTUREDIENTER If~G~ HTI(| 0 . !  

"* 80LIO$ ENTRAINHENT LOSS . . . . . .  TOTAL '" -3~5 HESH 

COALtCATALYST FEED (LB$tHR) 1 ]o89 loG/  
"'TOTAl. ENTRAINED . . . . . . . . . . .  (LBS/HR) . . . .  4 ,0~ . . . . . . . . . . . .  O,S& . . . . .  

EHTRAINEOIFEED (NTZ| . . . .  S.§]I 1 . ~  

ENTRAINEDIFEED . . . . . . . . . . . . . . . . . . . . . . . .  
(FEEO FINES BACKED OUT) (NTIi) - I , I X  

• i "  $OLIDB" CAR]ZON"LDS8 

CARBON IN FEED (LRSIHR) ~17,~6 " I , O t  
CARBON IN ENTRAINED F|NE$ (LB$1HR) . . . . . . . .  ~ , 3 6 " "  " O,§I  
ENTRA I ~EOIF£ED (HT~) 5,01[ I ,, I~  
EflT~A|~EOIFEED 
• (FEED FIIHE$ BACKED OUT')-"(HYI{} . . . . . . . . . . . . . . . . . . . . .  "~,,i%'** 

• . . . . .  , , - - o  . - -  

YIELD PERIOD 

"~"$TEAR 

i a 

4,  UNIT CONVERSIONS 

CONSUMPTION . . . . . . . . . . . . . . . . .  

8TEAf, I INTO UNIT (LBS/HH) 

8reAR REACTED HITH CARBON (LB$1HR) 

8TEAR REACTED IN"SHIFT . . . . . . .  (I~B$/HR) 

BTEAH F~OH HETHANATION 
BASED ON RI:COVEREO H~O . . . .  (LBSIHR) 
BASED ON +f~ BALANCE (LBSIHR) 
UASEO ON DE BALANCE . . . . . . . .  (LBSIHH) 

TOTAl. 8TEAH CO~$UHEO 
~ABED ON RECOVERED HaO (LB$1HH) 

"PRIRARY 
OABIFIER 

110.13 

"12 ,19  

] 9 ,~5  
. . . . . . . . .  BASED ON H~ BALANCE . . . . . . . . .  (LB$1HR)" 39,25 

BAileD ON O~ BALANCE (LB$/HN) 39,~.5 

~53e0 --k'$TEAI4"'CONVER$|ON . . . . .  ($TEAR'C'OHBUHE'O'/BT'EAH *]HTO BED)" 
S746.q . . . . . . . . . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . . . .  
|OqO,I  . . . . . . . . .  GASIFICATION . . . . . .  ( X I ~1,0 

3~.4 . . . . . . . . . .  
HATER-GAS SHIFT ( k ) 2S.Y 

HETHA~ATiOSI . . . . .  
BASED Or9 RECOVEREO H~O ( 1[ ) - l l , ~ l  
BASED ON H~ BALANCE ( ~ ) - | | , 3  

. . . . . . . . . .  BASED OH O~ BAI.ANCE . . . . . . . . .  ( 1[ ) ' ' - 1 1 , 3  

TOTAL 8TEAH COrlVE~ITED 
BASED' ON RECOVEEEO'H20 . . . . . . . .  ( ' ~ l ' )  . . . .  3S . i ' "  
BAAEO ON H~ 8ALAN~.E ' ' ( 1[ ) 35,q 
BASED ON 02 BALANCE . . . . . . . .  ( X ) J~ ,q  

* REACTION RATE PARAI~ETER$ 

C ARBON"C OI~IVER TE O'l 8 TEDd"FED " ' - -  • . - - a  . ~ o . . .  . . ° .  , ,  

GASIFICATION ONLY . . . . . .  (LB311.B$)" O,IqO 
. . . . . . . . . . .  .OAslr|CAT|ON ONLY...'..~ ...... (,OL,,,DL)_" 0 .a l0  

INCLUDES DEVOLATILZZATION (LBS/|.BS| o.~6~ 
|.CLODS DEVOLA~IL|ZATIUN (.OL~eOL} o.~ol 

CAll)ON C~NVE~TEOIBED VOLUHE " 
" GAS|F|CAT|ON O N L Y  (LB$tt~R)ICF h,S1~ 

. . . . . . .  GA~IF|CATION ONLY . . . .  . (HOLtKR)ICF 0,043 

INCLUDE OEVOLATIL|~ATIOH (LBSlHR)ICF 0,990 
. . . .  OASIFICATIDN O~LY~" (HOLle~) ICr  O.OB~ 

CARBON IN BEOISTEAH FE~O LB$1(L~SlHR) O,q~5 
CAHUON XH BEDISTEAR FED HttL/(HULIH~) | , J R "  



• YIELD PERIOD 4, UNIT CONVERSIONS 
• . + °  

~IELO PENIO0 4. HAIER|AL ~ALANCES 

I 

* CARBON CONSUHPIION PRIHANY 
. . . . . . . . . . . . . .  GADIFIER 

CARBO~ I'N COALtCATALYBT (LBSIHR) 47,26 

CARBON FROH DEVOLAT[LIZATION (LB$1HR) 14,09 

. . . . . . . . . . .  CARBON'GAS|FIED ........................................ 
BASED ON OC ANALYSIS (LBStHR) 15.51 
BA8EO ON RECOVERED SOLIDS (LBSIHR) lY ,S I  

TUTAL CA~BOH CONVERTED 
8ABED ON DC ANALY8|S |LBBtHR) 29,$9 

' BASED ON RECOVERED 80( ' IO~' - - (LB8tHR) ' "~9,59 '" 
. . . .  ° . . . . . . . .  * • ~ . . . . . . . . .  * 

,CARBON CONVERSION (C OONVERTEDIC IN FEEO) 

"' " GASIFICATION O N L Y  . . . . . . .  
BASED ON GO ANALY818 ( I I  ) 3 2 , 8  
eASED oN R~COVEREO_SO~XOS.__L.X. )______.~a.,.S . . . . .  

INCLUDING OEVOLATIZATION . . . . . . .  
BABEO ON OC AHAL, TSI8 '" ( ~ ) " 02,6 

. . . .  BASED ON RECOVERED $OLIOB" " ( 1 1 ' )  . . . .  62,6 

, + . , .  

. .  , . .  , ,  

I SPECIFIC REACTION RATES (C OONVERTEDIC IN BED) 

. . . . . . . . . .  OASlFICATION ONLY'" 
BASED ON GO ANALYSES 
BASED OH RECOVERED SOLIDS 

- - .  ° o . . .  • . . . .  

( ~IHR ) | 5 , 1  
( XlHR ) 1 5 . 1  

INCLUDING DEVOLATILiZATION 
B~SEO ON OC ANA~YSE8 ( XIHR | ~8,9 
BASED ON RECOVERED 80LIDS " ( ' I tHR ) 28,g 

* ACH AND FINE8 BALANCEO " ° |25  
C/H BOB FREE BOB FREE XESH 

ASTH ASH RESIDUE ASTH ASH CIH RE$P FINER 
INPUTI . . . . . . . . . . . . . .  (LBSlHR) (LBSIHR) (LBSlHN) (LBSlHR) (LBStHR) 

COAL~CATALYST 11,62 l S , a l  I I , 1 3  . 9oST 1,67 

OUTPUTI 

"PRI CHAR CARRYOVER . . . .  I '~S  . . . . . .  |~q2 . . . .  | ~ 2  . . . .  1,2T . . . . .  0,88 .. . . . . .  
SOLIDS flITHORAHH IE,Eg 12,84 9,05 IO,?b 0,87 

"" TOTAL . . . . . . . . . . . . . . .  14o21  1 4 ; 2 6  . . . . .  10121  " 1 ~ 0 0 3  "" 1o75  

cLosum~t . . . . . . . .  
. _ .+OUT'ACC~t~IN . . . . . . . .  T+, ,X +S;+.X.,  9 9 , .  ,,. | 0 9 , B Z  " 9S,YZ 

- 3 2 5  HE8X FINE8 PROOUCEO IN UNIT (OUTPUTtACCUH-INPUT) -0 ,0a  

....................................... PRODUCEOP(OUTPUT+A¢CUH) ...... -1~4I  . . . . .  

COAL*CATALYST .... 

OUTPUTI 
1 - o ,  • • • * o . - , . ° ,  

CilAR ENTRAINED " 
CHAR HITHDRAHN 

TOTAL 

* ASH ELENENT BALANCE , 
. . . . . . . . . . . . . . . . . . . .  8102"'FEa03 IL203"CAO'--HGO ..... 803"'T102 P205 NA20 1 
INPUTI LDS/HRLBBIHRLBS/HRLBSFHRLBS/HRLBSlHnLBSlHRLBBIHRLBB/H~I 

2,649 0,678 0,941 0 0 1 ~  00092 5,244 0.046 0.003 0,009: 

• 0,~68 O,OSb 0 , I 0 !  O;Ot30,oOq O,ISt  0,006 0 ,0010,O00. .  
~.108 3 .49 |  0.BE! O.lOT 0.039.~.0T9 0.031 0.002 O.O02P' 

i 

2,376 0 , 5 5 0  0 , ? ? 2  0 , 1 2 0  O , O q ]  ~ , 2 3 1 0 , 0 3 T  0 , 0 0 2  0 9 0 0 ~  i 

--ACCUHULATION . . . . . .  O,I7$'0;128"Q,'169"'O;OE4'O,OlO-O+IOS 0 , 0 1 1 0 , O O O - O , O O O +  

CLOSURE " J 
(OUT+ROOT/IN IO0 ,OZlOO,OZlOO,O~IOO,OXlOO,OX i O . S X I l O ; O l l O 0 , O l l O 0 , ? l l  " 



YIELD PEfl|OD ~l, HATERIAL BALANCE8 

SASIF|ER ELEHENT BALANCE5 

INPUT (LOSlHR) O H O 8 N 

"COk~ ~'CATALYBTa~ 41;a6 " ' 3 ;09  ...... B I T S ' "  ~ , 5 q 9 '  O,9ST 

BIEAH ~ 16*39 qB.3k " " 

5YH GAB 66,04 Ia,69 30+43 " O,UO0 

-TOTAL ....... ~ . . . . . . . . . . . . .  TO;tO " "'~7,?b''131.S~ "* ~,6q9 ' 'O,qST 

LO 

N 

}UTPUT ([USiHR) . . . . . . . . . . .  

PRODUCT GAS (DRY) 52,a& Iq,SO 1 0 , 2 5  1,866 6,506 
"PRODUCT"NATER . . . . . . . . . .  0;tB~'8~'00~63;95~0,007"'~0,005 
'CHAR HITIiORAWH . .  I T o I T  . . . . .  0,~5 " ] "  3 ,4~. ' * "  O,TB3 0,0~5 

CflAR.E~THA.|NED . . . . . . . . .  ~ , ] b  ........ 0,05 . . . . .  0,35 0,057 O,gOb 
o , .  

TOTAL 

- - S O [ I D S ' A ~ ;  

CLOSUR~f 
o ~ .  , ,  . . . . . . . .  

71,qT 2T ,Te  13T,q8 a,Y09 6,6&5 

; I ; e 7  . . . . .  ~ d ; O ~ ' ~ ' - - ~ O ~ i 6 " ~ O ~ O b l - - - ° O ,  '004 

** EXCLUDES CAABOHe HYOROGEN AND OXYGE~ ]H CATAI.T81 . 

mPOT, . .  

COAL4CATALY$T 

OUTPUT! 

'PRI"CflAH'CARRYDVER . . . . . . . . . . . . . .  0 ; 6 4  . . . . . . . . . . . . . . . . . . . . .  Oea4 ~ 
PR! PROOUCT WATER 0 , 0 I  0 .01  

ACXD SOL . . . . . . . . . . . .  H~O SOL 
poTAsSXu, po~Js .u .  

• . ,  . 

. .  5t$2 . . . . . . . . . . . . . . . .  1,61' ' . .  

8UL105 H/O a,64 e.e3 

TOTAL S,69 3.~8 

" ACCU~ULATIO.S . . . .  
PR! GASIF 0.03 0,|~ 

CLOSUrEs 
(OUI*ACCUH)IIN | 0 0 , ~ .  lO / ,q1  



YIELO PERIOD q. PRODUCT GAS DATA 

' * *OAI IF IER PROOUCI DAB (FROH F|LTER8 AND 8CRURBER) (DRY) 

HAJOR CUHPONENT$e HOL HINO~ CGHPDNENTSe PPH 

H~ 5 6 . 4 5  C+H4 O.Q 
CO I1 ,00  CaH4 O.O 
C02 19.15 " C3H& 0.0  
CHq | 3 ,79  Oa*AR O.O 
HaS ' 0,52 CO~ 0.0 
N~ + * I !  800 0 . 0  

I I I I 

H~ 4 ] , | +  
CO f l ,12 
CD~I* "" "10.5~ " 8CFH CHAILB C FEED 1~,AB 
CH4 10.10 
H20** ~b,20 

. . . . . . .  H~8 . . . . . . . . . . . . . . . .  g .38 . . . . . . . .  8 C F f l ' C f l ~ B " C " I N  BEO . . . . . . .  5~ '1|"  - 
~2 1 , 5 6  . . . . .  

... RH3 0,00 . . . . . . . . . . .  

I EQUILIBRIUH CONETANT8 
REACTION ACTUAL CORREBPONOINR 

. . . . .  EOU|L|BRIUH'~T--ERUILIBRIUH EOIIIL|HRIUH" 
ACTIVE BED TEHP EXPRESSION TEHPERATUR( 

(1276,B F) (ORB F) 

RAPHZTE-H~Ol C tflaOxCO ~Ha I , q384  ~ , 3 9 2 4  . . . . .  1350,5 
RIFT I CUtN~OICOaeH2 1 .6157  + . l + 8 I  . . . . .  I 1 1 3 , 0  
ETHANATION'I"COt3H+zCHqtH~O-'O;IOOb . . . . . . . .  O,OI+T . . . .  + ' l q i q + T "  " '  
VERALL I~C~aH~OxCHA~COa "0;3565 "" 0.1550 

* HATERIAL BALANCE8 

iNPUTS (L6SIHR| . . . . . .  OUTPUt| "' (LB~/HH) 

OABIFIER tiNC~UOE8 FILTER AND SCRUBBER) 

CDAL# ¢ATALYOT T~,93 PROOUCT HATER T2,15 
8TERN I l O . t )  CHAR HITflORAHN 30,~2 

"NAKEUP BYN OA8 ....... b 5 . ~ 6  . . . . . . . . . . . .  CHAR'EHTRAIN~O . . . . . . . . . . . .  0 .04 . . . . . . .  
RECYCLE GAS 0,0  PRODUCT 048 (DRY) 145,B7 

" -  TOTAl. . . . . . . . .  2~9~22 . . . . .  TOTAL 2S0,~6 
ACOUHULAT|ON. " 1 . 5 6  CLOBUREI(OUTtACC)IIN • 100,0% 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  ~ . . . . . . . . . . . . .  PURGE OA$ . . . . . . . . . . . . . . . . . . . . .  0 .0 !  . . . . . .  
OVERALL INPUT ' 24q,aa"  OVERALL OUIPUT ~SO,T6 
8ABIF ACCUH " " - I , 5 6  . . . .  CL~SUREI(OUTtACC)tIN I00 .6~  

IYN DAB OA~ANCE .................................... t 

INPOTZ (BCFH) DOTPUTI (+CFH) 

|TN ORB TO OAB|F 3034,40 HE,CO IN PRODUCT GAB 2944,37 
H+ HOL Z 16o~1 ~312,62 Ha HOL X 50,93 2477.91 

CO HOL I I i *OO 466,45 CO HOE % ~ $ . l g  l ~ l * 1 8  

8YN GAS BALAHCEI 97.03% H+ BALAflCEI I01 ,151  CO BALANCEI 64,63~ 

++ 

YIELD PEH|OD 4. HAIERIAL UALAflCE| 

k GASIFIER HOLE BALANCE8 

;AS INPUT 

$YN GAS 

CO ( 1 , 9 0 2 )  
CH4 ( 0 , 0 0 0 )  
CO~ ( 0 , ~  ) 

"'Na " ' ( 0 , 0 0 0 )  
8TEAH 

HaO ( 6 , 1 0 ~ )  
TOTAL' (14 ,1~2)  

~9~z~_!~u r 
, . .  . . . .  

C@kL*CATALVeT . . . .  

"OTAL INPUI 

LB'HOLESlHR 

C H O 8 N 

i ! 
i 2 , 1 e l l  

1.902 o I ,  O+ " 
0,000 O,!DO 
0 , 0  0 . 0  " " 

I I  " ~ +  ' 0  + " ' *  ° ' ' +  " 0,000 

- 12,292 6.146 - - 
1,902 ~4,480 "0,0q8 " - 0,000 

LB'HOLESlHR 

C H " "O 8 N K 
3,934 3 . o b l  .~o~s,Y 0.083 0.068 o .136 

s , e ] 6  ~ l , 5 A I  0,595 0,083 0,068 0 , I ] 6  

lAB OUTPUT LB-HDLEalHR 
Ilm~mtlllllll)mmlmlmmlmmmmlllmlllmllt 

. . . . .  C H" '  0 a N 
PROOUCT NAB 

( + . - .  " " ' o " - r ; ' a q " - - 2  : " 
"CO ... . . . .  ( I ~ R O )  . . . . . .  1";+09 . . . . . . . . . .  - "' 

CH4 ( I , S 4 1 )  + 1 , 5 a 1 " 6 , 1 6 5  .3 ;91• 
C02 ( 1 ,595) "  I,SOS . . " . * i 
Ha8 ' ( 0 , 0 5 e )  " - " 0 ; 1 1 1  ' - ' 0 , 0 5 8  - 
N~ ( 0,2S61 . . . .  0,212 ; 
NH| ( 0 , 0 0 0 )  " 0,001 • OlO00 

"XOTAL ( IT . iS; )  4.060 a T . a , - e ; A e T  0.00e 0.+72 
I 

IOLIOB OUTPUT LB*HOLEBIHR [ 

. . . . . . . . . . . . . . . . . . . . . . . . . .  C . . . . . .  H . . . . .  O .... S" " " N K 
CHAR ENTRAINED 0,197 0.053 O,02Y 0,002 0.000 0,01~ 
CHAR fflTHDRAWN 1,430 O.E50 0,214 0.0~4 0,003 0 , | 1 9  

TOTAL 80LEDO 1.626 O,2Bq 0.a36 O,Oa6 0,004 0 ,13S :  

rOTAL OUTPUT. 5 .99a aT,SBI e,Ba4 0,085 0,q76 0 ,135 

kCCUHULATION - 0 . | 5 6  -O,O l~  -O,OEq -O,UOa -0 ,000  O,IlOI 
! 

:LOSURE 

(OUT+ACC) I INe X | 0 0 . 0  |OO*O 100.0 100,0 6qS,B 99 ,9  
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PDU YIELD PERIOD 5 
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RECONCILED DATA 

YIELO PERIOD S, UNIT OPERATIONS . 

• , w . .  * • 

, TIHE DATE 

. . . . . . . . . . . . . . . . . .  FROH . . . . . .  OT3O OT=2I-O 

. . . .  ~o o o~3o oY-~2-~ 

. . . . . .  ~Ei~+" ou~AtIo.  2~.0o IRa 
. ,  . , v . , . .  - , • , • 

. . 6 0 ~ ' ~ ' o ~ e A f i o d  .... O~aIF'Iee ONLT 

° , . o . ° . o ~ . .  ~ . , , . ~ * .  • o *  • . ° -  ° .  

, P.;.E,T'.O~" t I . E  O, S I R , .  • 

. . . . . . . . . . .  COAL FEED . . . . . . . . . . . .  IO0.OX 

. . . ,EA~ ..... IOO.O~ 

" - ] ' "  .[ii"'_E~"-]'s~P+ oAa I . '~'- I~-. . 'Y.+-" " ~ loo.0x 

. . . . . . . . . . . . . . . . . . . . .  "BACKEND . . . . . . . . . . . . . . . . . . . . .  00011 

• +~,ii-Z+i~++i'fiO[+8 ..................................... . .  
. . . .  UXI !  . . . . . . . . . . . . . .  TEHPERATURE .PRESSURE 
........................................... (OEO F) .(PDIA) ' 

OAAIF liRA 122~, ,  Z O T ,  
. . . .  A~..tt<e._~i . . .L~ ~ . . . . . . . . . . . . .  

• . • + . . . . , ~ . . - -  . . . .  . , .  • • . . . + • . . . . . * * ° , * o * , . . . o - . -  • 

' ; ' i ;a  Ii,'i+,n'i, n6+i~ s+' t E~iPEii'~'T'U~ea . . . . . . . . . . . . . . . . . . . . . . . . .  
OEO HEIGHT TEHP 

. . . .  (FEET)  . . . . . . . . . . . . . . . . . . . . .  tOED 7 )  . . . . . . . . . . . . . .  

, . o  • , ~ ,  . • . . . . . . . .  

• " . . . . . . . . .  I 12 ,~  " ' .  . . . . . . .  862 ,  
TT,6 12850 
6T ,9  1310,  

. . . . . . . . . . . . . . . . . . . .  5 1 , 8  . . . . . . . . . . . . . . . . . . .  1~921 
41T,7 I J O S ,  
42 ,6  1306, 
3T.~ 129i+, 
26,11 " 12650 
~ 1 , 4  I c~ t9 ,  
,11 ,$  1279,  

6 . I  12115, 
0 , 0  OaO, 

T|ELD PERIOD S, UNIT PROCESS VAHIASLE8 
, . . , ,  . . . . . . . .  

* UN|T TEHPERATURE8 PRDCEG$ HEIAL 
(OES F) (OEa F) 

CATALYST AOOlf iONj COAL PRETREATHENT AND FEED UNITS 
LOCK HOPPER $ 196+" l l | ,  

. . . .  8CREH D R Y E R  . . . . . . . . .  28q .  .. 3E4, 
OXIDIZER I TOP 3a1,  

.. HlO 33q,  
. . . . . . . . . . . .  BTH . . . . . . . . .  313,  . . . .  

OKIOI|ER 2 TOP 4 lad  
HID 41~0 

. . . . . . . . . . . . . . . . . .  DTH . . . . . . . . . . . . . . . . . .  410,  . . . . . . . . .  
LOCK HOPPER | TOP . ,  275,  . .  

. . . . . . . . .  HID . . . .  277,  ,. 2T5,  
. . . . . . . . . . . . . . . . . . . . . . .  LOWER . . . . . . . .  205,  ...... 

CONE 160, ~25,  
LOCK HOPPER 2A HIO 316,  3eS, 

. . . . . . . . . . . . . . . . . . . . . . . . . .  CONE . . . . . . .  351,  . . . . .  qO§, , 

.-  - LII '2A.FEEO POT . . . . . . . . . . . . . . .  367,,  , 
. . . . .  LH'2A. FEEO.L|NE. HID 370,  
. . . . . . . . . . . . . . . . . . . . . . . . .  LQ~E~ . . . . . . . . . . . . . . . . . . . . . .  qSl, 

LOCK HOPPER 28 HID 318,  378,  
CONE 3~7,  3q9,  

- - L N ' 2 0 . F E E O _ ~ Q T  . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 5 2 , . . .  
. . . . .  LHo2B FEED LINE HID .,. .. 301o 
.... ~ L  . . . . . . . . . . . . . . .  5 t q , .  
. . . . .  ~YN..GAQ PqEHEATER O~ER 515o. 

. . . . . . . . . .  , ° q j . . .  o . .  • . . . .  ~ .  

STEAH GENERATOR 4ST+ 
8TH & SO SUPERHEATER 10920 I 0 0 4 ,  

~ 6 ~ g z ~ i ~ R ; ~ ' i L t e e ~ , V ~ , e E R  . . . .  ~ ' ~ '  ' "  
_ GA31FIER . . . . . . . . . . . . . . .  
. . .  TOP or  BED . . . . . . . . . . . . . . . . . . .  1310 , .  " "  1330, 

OTH OF RED |2qS ,  1326, 
OEO AVERAGE 12a8, 131~0 

. . . .  CYCLONE , 1224, 
OIPL(O TOP - ~ ' ~ . ~ "  .~.: T.-';j~j "I za +. . . . . . .  iaa~.  
OIPLEQ HID . . . . . . . . . . . . . . . .  l a g q *  t a p e ,  

.,, OIPLEO,BTH . . . . . . . . . . . . . . . . . . . . . . .  12110 1~35, 
OIPLEG SLOPE 12q~, 
FILTER .INLET 82% 804,  

.... F|LTER ~ . . . . . . . . . . . . . . . . . . . . .  6 q l ,  
FILTER . . 693,  
SCRUBBER INLET . 628o 59Y, 
8CRUBQEH TOP 43,  ' 
$CRUOSER HID 133,  
8CHUOBER OTH , t 8 3 ,  
8OUR GAD 8TRIPPER TOP 32,  

HID JqO, 
BTH a l q ,  



I 

YIELO PERIOO 5 ,  90L!08 COHPOSITION9 

a ULTIHATE ANALYB|8 (NTl UP TOTAL 80LIO$t DRY) 
COAL~CAT CHAR ~10 & C/O LH3 FEEO 

i COHP~HEHT . (FC) (GHC). (GO) (GF) (COAL) 
(Hrx) (WXl) (NT~) (mY~) (HTX) 

. . . . . . . . . . . .  H . . . . . .  3,99 0.13 ... 0.50 • 0*6]  5,0~ 

C 6 3 0 1 6  5 1 , 0 5  41,~4 54.35 69.3T 

. . . . . . .  - - + - ~ - ' r -  . . . . . .  3 , 9 8  " ' 3 , a 3  . . . . .  3 0 0 6  ' " a , 1 3  4 , 1 1  

PYRITIC 1,90 0,08 0,01 0.15 1,98 
. . . . . . . . . . .  SULFATE . . . . . . .  0 . ~  . . . . . . .  0,35 . . . .  0,J3 .... 0,32 Ooa~ 

• , ORGANIC 1081 ~ , 8 0  a.86 1,55 I.gO 

8,90 10.16 

0,35 I,Z6 

. ~ . . , . -  . . . . .  o . . . . . . . . . . . . .  I z . -  . . . . . . . . .  6 . 0 0 . . . ) + . 0 o  

H 0.85 0,60 0,0T 

. . . . . . . . . . .  c ~  . . . . . . . .  ~ ' ; o r  . . . . . . .  o . : ~  . . . .  o ~ ' ~ - o . 0 6  . . . .  ~ o . . "  

IIIIl llIII IIIIl llill IIIll 

TOTAL I00,00 100.00 100000 ~00®00 |00~00 

, . ~ ,  ANA~YGI~ . .  (.Tx o~ ~OTAL ~OLIO~) 

~ - - . - . . ~ . ~ ' A , , ~  " a + . + + . - - . + + . ~ +  . . . . .  ++.90 . . . .  +q.+a . . . i o . z o .  

CIH REIIDUE I1 ,71  q1,15 05,13 + O ® g b  10,3+ 

. . . . .  a o 3 , c / e . n e s , . . l s , a +  . . . .  3+,~+. . .+4~ai ' " - -S+o3Z ...... lo;o+'" 

8 1 0 0  ~6.06 2~.56 ~1.a3 2 1 , 8 3  O.O 

. . . F e a o s .  8~6 ..+Z.Z9 . . . .  9~aa .. . . . .  6oSa'  .... 0 ,0""  

.~ . . . . .  _ ~ . . ~ L a o x ~  "'" o , t � ~ . ; ' . ~ ' ~ e . ' I 5  ~ ~ .+ 9 , 0 4  ~ i .  e , z o  0 , 0  

CAO ~,OZ 1.05 a,a8 1.a8 o.0 

. . . . . . . .  HOD . . . . . . .  o;'~S " " 0 , ~ 6  ........ o,~o " " o,sq 0,0 

TlOZ . .  o,01 0.~5 Q,aa o,61 o,o 

P~05 0 , 2 2  0.15 0 , ~  0,06 0.0 

. . . . . .  ~AZO . . . .  0,00 0®0 0.00 0.00 0,0 

CATALYST (FROH ACID SULUBLE AHALY$|$) 
K20 53.30 50.14 51,0~ 61,19 a , 3 0  

TOTAL 100,00 91,05 100,00 100,00 a.30 

YIELD PERIOD 5 .  PRODUCT GAS DATA 

. . . . . .  o . . . .  

* PRODUCT ORS PARTIAL PRESgURE$ 

'-  " bALANCE USEO +' "20 ea 

. . . . .  ~OTAL PRE.URZ ,;i i , . A ) . +  266.6 a66,6 
H2 (PSIA) I01.2 I01,2  
CO (PSIA) 11.9 17.9 

. . . . . . . . .  CH4 (PSIA) . . . . . .  3q. ]  . . .  $q.3 
. . . . . . . . . . .  C02 . . . . .  (PSIA) 27,8 a7,8 

. . . . . . . .  HaS  . (P$IA) 1 , 1  I , I  
..~ . . . . . . . . . .  HID . . . . . . . .  (PgIA) . . . .  To,q l g , q  

N2 (P$|A) l q .~  Iq .~  
NH] (POlA) °0,0 °0,~ 

GASIFIER 

. . . . . . . . . . .  , a o / c o  . . . . . . . . . . . .  3 . # ' i ;  . . . . . . . .  ~.9 . . . .  
. . . . . . . . . . . . . .  H~O/COa . . . . . . . . . . . . .  ~.5 . . . . .  a,5 

+~ UNX~GAa"OAT^ ....  " . . GA~IFIER 

8YN GAS H~T (LB$1HOL) 7.6 

..-,.-..IHJ.E.P,.)'JOPJ._GAA...HHr . . . . . .  |LB$IHOL) . . . . . . . . . .  0,0 

....... PRODUCT*'OAa HHTI;:;.~.;...;~ (LBS/HOL) ~'."+ ...... : ,  I q , B .  

. . . . . . .  P ~ O O U C k G A S  ............................................... 

. . . .  PG AT.DTH.(ORY) ,(GGFH) . . . . . . . . . . .  q|qE,5 . .  
(ORTe Ha FREE) . . . . . .  (8CFH) 3~95,5 

4 
. . . . .  PG AT GABIFIEH OUTLE~ .... ($CFH) 5696,4 

INCLUDEG N~ AND H~O (ACFH) |096.~ 
i 

. . . .  PG AT QAS[F|ER OUTLET {GCFH). 5 5 q 3 + A  
(EXCLBPE$ H2) (ACFH) 10]0,1 

* BASED ON UXYGEH OALANCE | 
I 

H~ 

~ b 6 o 6  
1 0 | , ~  

1 7 o 9  
34.3 

t , !  
T Q , 4  

oU,U 

3,9 " 



I 

! 

I 

YIELD PERIOD S, UNII CONVERSIONS 

* , .  e 

I 
* CATALV1)! DISTRIBUTION 

. . . . . . . . . . . . . . . . . . . . . . . . .  FEEO. GYC . GHC 08 GF 
. . . .  l + t l )  (~¥X) ("YZ) I"TZ) (HIE) 

. . . . . . . .  H I S  K+O . . . . . . .  8 , 3 .  1902  I q , E  aOo6 2 0 , 4  
. . . . . . . . .  m,.~s.mu, . . . . . . . .  9.9 . .22.9  22.9 a~,s 2q03 

m AS ~2C03" 1202 2S02 +S.2 3002 30,0 
K AI H 609 1509 1+~9 J f * l  1100 

- - - _ _ K  HATER/ACID . . . . . . . . . . . . . . . . .  
. . . . . . . . .  SOLUBLE RAY10. 1)o608.0o0 0,~21"0,62!  0oP1)0 

. . . . . . . . . .  KaO flaO INSOL . . . 3 , 3 .  1 9 , +  7 0 3  1,8 4 , 5  
K2CQ] "...INBOL .... 4,1).. 21)o2 1007 11,4 ~04 
K * INSOL 2o1 ISoq b,O 605 3,1 

. . . .  ~ . . . .  OH..CAROOH...IOo#...+I,i..,31,a 4 1 0 4 . . . | 1 , ~  

. . . . .  ~ s f N ' ~ s ~  . . . . . . . . . . .  2 e . ~ ' " " ~ e . e ' " ~ e . s  ss.9 sq.5 
K ON ASH ~600 3~,? 32,T 310T ~ . 9  

. . . . . . . .  KOHoFAE~ A O H ' + ~ I " I ( ~ 7 ~ " 2 S , 9 .  2 5 , 9  29,@ 1 5 , 2  
.~2¢O3°FRE( A S H . . _ | e , q . +  +0,1) . 2 0 0 1 3 . . 0 3 , ?  9 0 5  

. . . . . . .  K ON.K2CO~ . . . . . . . . . . . . .  
FREE ASH 55,13 11,I  1P~$ " 1 2 0 1  1 1 7 0 7 "  

9.. 8 Alff.O..OH.,A.C |0..SOLIJOL['." OE'T[I~I4 I'~IA'T'I(IH .'. '~'~i" "."_'. : . '~" 

" ¢ ++ T~L,++T:I~-~-'~,~'+ i - . "" . : '~ . ;7 . ' . -  . . . . . . . . . . . . . . . . . . . . . . . . .  • , . . . : _ . . ; . ~ : . . . ~  - .  , .  * * . -  

YIELD PEHIOO S, SOLID8 DATA 

*,PAHTICL~ SlZ£ PI~TRIOUTIOH (CUHULATIV[ HI l )  

FEED 80L|08 fflTHORAHN 
.... SIEVE . . . . . . . . . . . . . . .  (FC) (GTC) 

. .  IO HEEH 99,7 qq,8 

20 HESH 99,~ 99o0 

. . . . .  30.HESH- . . . . . . . . . . . . . .  913,1 . . . . . .  9401 

40.HESfl 94011 79,3 

. . . . .  60"HESH . . . . . . . . . . . . . .  S i e l  . . . . .  113,1 

. . . .  EO_HE811-. .-- .  . . . . . .  3 1 0 0  . . . .  3~011 

FIN[| I  
(GHC) (Off) (OF) 

99o13 9~,Y 99,4 

" ' '  99,0 99,4 98,11 

...... 94o l .  9101 9~06 

• 1903 0000 94o8 

115o11 ~160S 8300 

. . . .  3~, I I  . . ;|13o3 6 0 , 3  

.... 1602 1 5 , 3  

11,? 2 1 , 2  

. . . . . .  1,~ . 0,4 

~.i~:~oo + , s s , . i ~ - ' +  ~.~;" io.o,.,"~.' to.a . . .  1902 

". ... . . .  ~ + 0 " ~ + ~  . . . . . . . . . . . . . . . .  5 ; 2  . . . .  + i T  . . . . . . . .  , .T  

. . . .  3~5.HE81~ 10~ . . . . . .  1,6 . . . .  106 
. * 1  . • - . o ,  

. . . . +  . , , . ,  . . . .  o . . . . . . . .  o , . o , . , .  , .  . . 

. . . . . . . . . .  ( ~ c )  . . . . . . .  c o t e )  . . . . . .  IO.C~ . . . . . .  C O O l . ,  (OF) 

" , u H o ~ a ~ & , - . ~ : ~ . . ~ . . ' a a ; ' . ~  ~,. 20. . . . .  a s , . . ' " '  iT, s~o 
+ - - . .  . . . . .  . . o ,  + . 

"VOLUHE-SUmFA++"H[AN . . . . .  IT+, 163, .... 1S3."" Iq3 .  1210 

.H[I1)HY.H£AH . . . . . . . . . . . . . . . . .  2 5 ~ ,  . . . . .  3 0 5 ,  . . . . . .  3 0 3 ,  . . . .  i T q ,  . . .  165o  

• . . + . . . ,  . . .  . . .  . . ,  

(FC), 

ADBOLUY( SIZE 2860 
CO~8TANT(H|CHOHS) 

81Z( OISTRIOUrIDN 2°22 
COHOTANT 

UULK DEHSlT¥(G/CC) 0,760 

1)ULK DEHSlTY(LOSlCFT) qT,4 

. (0TC) .  

3 3 9 ,  

10S9 

I * 
t 

0,;,~.90 

1801 

° , . .  • 

• (gNC) (GO) . ( ~ F ) .  

339, 310, 252, 

| , 89  2,22 2051  

O,aqO 0 0 3 3 0  0 0 2 5 0  

113ol 2 0 0 6  1 5 . 6  



VIELO PERIO0 

* OA$IFIER BED PROPERTIES 
BED BOTIOH DENSITY 
O~O fOP DENSITY 
DEO AVERAGE OENSKTY 
.BED.HE|QHT . . . . .  
8EO flQLDUP 
BED VULUHE 
ACTIVE. BED. IEHPE~ATURE... 
ACTIVE BED VOLUHE 
SPACE VELOCITY (ACT e~O) 
OTH.SUPERFIC|AL. VELOC|f¥... 
TOP SUPEHFIC|AL VELOCITY 

~.ICYCLOHE.PERFORHANC[ . . . . . . .  

5. FLUIO'OOLIOa DATA 

(LBSlCF) 9,3 
(LBS/CF) 4,1 
(LBSlCF) 6,8 
(FEE;).. SS,i 
(LESS ~lS.? 
(OFT) $2®251 
(OEO F) .. • l~8a,O 
(OFT) ~e,9qO 
(ACFHICF) ~6o5 
(FTiSEC) . . . . . . . . . . . .  O,23T . 
(FTISEC) O,SSO 

YIELD PERIOD ] ,  UNIT CONVERSIONS 

. . . . . . . . . .  STEAH.INTO UNIT. (LBSlHR) 

STEA, NEAG~EO ,ZTH CA~OON (Lest ,n)  as.T$ 

8TEAH REACTEO |N SHIFT (LBOIHR) ~?.99 

* '~ .2~'BTEA" FRO, HeT,A,ATIO, . / . . .  
BASED ON RECOVERED H~O (LBSIH~) -19,3~ 
BASED ON HO BALANCE (LBSIHR) - | % ] ~  

.._._.____OASE~.ON O~ BALANCE . . . . . . .  (LO$1HR).-|9,~D ,. 

~OTAL 8TEAM CONSUHED . . . . .  
OA~EO..OH NECOVEREO q~O ........ (LD$tHR) ~ 1 ~ 0  . 
BASED ON H~ BALANCE (LBSIHR) ~T,40 
BASEO OH O~ BALANCE (LBSIHR) ]1.40 

PRIHARY 
OABIFIER 

lOP,b1 

..PRESSURE . . . . . .  (PSIk| . . . . .  - / - - . ~ 6 S , ~  .......................................... 
.INLET.GAS RATE . . . . . . . . . .  (8CFH|~.,,.-~'. "-. . . . .  $595,4 . . . . . . . . . .  GA$|FICATION . . . . . . . . . . . . . . . . . . . . .  ( ~ )  ." ~6,5 

..... ~ . . . . . . .  (AAJ?,JCH'f- . . . . . .  1 0 ~ . 6  
-|~LET.GAB..VELQC]TY ....... ~,,~,-'TT~TtSEC) . . . . . . . . . . . .  ~1,9 HATER-GAS SHIFT ( I ) ~5,e 
80LIDS ENTERING / (LB$1HR) 5.1 .......................................... 
DUST LOAD / (LRSIACF) 0,1900 . . . . .  HETHANAT|QH .. 

.SOLZDB.£AP~TJJI~ED . . . . .  (LOS/HA) . . . . . . . . . . . . . .  0,0 . . . . . . . . . . . . . . . . . . . . . . .  OASEO OH RECOVERED H20 . • ( Z ) - | ? , 8  
8OLID~CAPIHO . .. (LBSIH9) . S, |  . . . . . . . . . . .  BASED.OH H~ BALANCE . . . .  ( Z ) - | ? , 8  
DV~ LL EFFIC~EHCY (¢APTUREDtENTER|~HT~ 0®~ BASED Q~ O~ BALANCE ( ~ ) -~T®8 

.COALtCETILY~]..FEED.~.-_...tLOS/HR) . . . . . .  l t , ~  . . . . . . . . . . . .  t,O? ..... 

.TOTAL ENTRAINED .(LOSlHR) 5.73 0,06 
E~TRAZ~ED/FeEO . . . . .  (~TZ). e.Ox O,~Z 

"ENT~AiNEO~eO ........................................... 
(FEED FINES BACKED OUT) (NTI) e l , q |  

.CARUO,.~IFeEOI~ ".~ '~ iLBS/ee|  . .  ~s.ea . . . . .  O . e ~  
CARBON IN ENTRAineD FINES (LBSIHR) 3,1~ 0.03 
ENTRA]NEBIFEEO (HI~| 6,B~ O,IX 

.E~TRA|hEDIFEED . . . . . . . . . . . . . . . . . . . . .  
(FEED FINES SACKED OUT) (H?X) - I , l ~  

,YOTAL ]IEAH CBNVERrEO . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . .  eASED OH RECOVEREO H20 .. . . . . . .  ( Z ) .  ]~.q" 

eASED.ON ,2 eALANCE . . . . . . . . .  ( . ~ )  $~ ~ 
. . . . . . . . . . . . . .  BASE~ Oil 02 OALANCE ............... ( ~ ) . .  $4,~ . 

m 
, eEAOT:O, RATE PA,A.ET~eS 

..GASlF|CA||O~ ONLY . . . . .  (L§SlLB$) 0,116 
. . . . . . . . . .  ~AS|FICAI|ON ONLY . . . . . . .  (HOLIHOL) Ot~5S 

INCLUDE9 OEVOLATIL|ZATIQN (LOS/LOS) 0. ]00 
. . . . . . . . . .  INCLUQf. PEVOLATIL|ZqTIDN (HOLIHOL) 0,4~0 

CARBON CONVERIEDIBEO VOLUEE 
GABIFICATIO~ O H L Y  (LBSlH~)tCF 0.594 
GABXFICATIO~ O N L Y  (HOLIHR)ICF OoOQ9 

.... .  |N~LUDE DE~OLAT|L|ZAT|O~ (LeS/HR)ICF | , 0 | 0  
~ASJF|CAi]BN Q ~ L ¥  {HOL/~R|/CF OwOB~ 

CAR~ON I~J ~EOISIEAH FEED LH$t(LB~IH~) l,O~S 
CARBON |H 8EBtSTEAH FEe EOLI(rIOLI~R) | ,S IS 

CkfleON CONVE~|ED BASED ON RECOVEREO SOLI 



YLELO PERIOD 
. . . . . .  . + o  . ,  . . . .  

S° UNIT CONVERSIONS 

.,.CARBON.CONSUHPTION PRIMARY 
OASlFIER 

45,6E 

| 3 , q }  

. . . . . . . .  CARBON |X COALtCAIALYST (LBSlHR) 

CAR,O, ~Ro, BeVO~A~X~IZATIO. cLo+~m,) 

. .  CA+B+~'+A;Ie'iEo . . . . . . . . . . .  
BASED ON OC AflALY8|S .. (LBSlHR) 19,|$ 

TOTAL CARSON CONVERTEO 
BASED..ON.OC..ANA~Y~IB . . . . . .  (LDOIHR|., S~.SS 

. . . . . . . .  BASED OH AECUVEflED SO~ID8., (LBSiHR) 3+,5S 
. .  . - - o ~ *  . . . . . . . . .  . , • ~ + . + ,  , * , 0  . 

l p l - - l w n  . I  i l . o l  e l  ~a M i i  i i I  • l e n s e  . . . .  + I  . . . . .  i 

I;+A+S+N.~ONV(RSIDH (C. CON+ERTEOIC IN FEEOI 

o,IPIeAii+N'+h[+ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
BASED ON OC ANALYSIS ( I ) 4~,0 
BASED-ON..RECOVEAEO..SOL~OI---(~.,) ........ 4 ~ , 0 - -  

. . . . . . . .  Bk~iO UN GC ANALYSIS . . . .  ( I ) .. .71,q . 
BASED ON RECOVEREO SOLIOS ( I ) TI,4 

, +PeCXeXc .EACtXON .ATE+ CC CONVERTEO+C X. BED) 

. . . . . . .  ? ' " ' i ~ i ' #  i C A i ~ g . ' O . L 7  . . . . . . . . . . . . . .  
BASED ON OC ANALYSES | i lHR ) |7 ,~ 

. . . . . .  BASED ON, RECOVERED SOLIDS ,(  ~IHR ) IT,~ 

IflCLUOIflG OEVOLATILIZATION 
..... . .  BASED ON GC ANALYSES . (  IIHR ) EDo~ 

BASED ON RECOVEHED SOLIDS ( k/HR ) 29,~ 

V1ELO PERIOD 5, mATERIAL BALANCES 

",'ASH ~XO SINES BAI.iNCES - l ad  
c l x  8o3 fREE sos ere(  meSH 

. . . . . . . . . . . . . . . . . . . . . . . . .  ASTH ASH HESIOUE AST~ ASH CIH REaD FINES 
IXPUTI (LBSIHR) (LBS/HR) ILB$1HR) (LOS/HA) (LBS/HR) 

.COALIC&I&LYST~ . . . . . . .  IT.S9 . . . .  I S , S A . .  t | + | l  .. $0 .9a  |¢OT 

OUTPUTI 

6ULIDS N|THDRA~N 11o+8 I I , ? S  B,43 .9,+5 O , t l  
D e . . ,  . ~ . . . . . | ,  . . . e , .  ~ . . ,  + . , o .  • • • , , ,  + ,  

TOTAL l $ , 5 q  14,09 10,34 I I . + t  O,SO 

- - A C C U H U L & T I O N . I - . : - - . I , I ~  . . . .  I+3+ . . . .  .-O,SO . . . .  0 ,99 . . . . . . .  O,Zl  
. . . .  . .  , , . ,  . . . . . . . .  . o  . .  . . . .  . 

I .CLOSUREI  . . . . . . . . . . . . . . . .  
._(OUt,ACCUX)£1, . . . .  B S , + ; . ~ . ~ + ~ . I S . ~ I O O ~ D I  . . I t l , ; ; . .  SS,aZ 

05~5 HEBX P|NEO PRODUCED IN UNIT (OUTPUT+ACCUN-INPUT) -O+4B 

. . . . . . . . . . . . . .  " . . . . . . .  P~OOUCEOI|ObTPOTtACCUH| " ' = a t , O f  

_ _ _ U D . - m ~ e . L ~ N C L :  . . . . . . . . . . .  
. . . . .  _, . . . . . . . . . . . . . .  SlO~' FE;~D3 AL;.~O:l'--.'C;6"--iAGb-'"'Sbi-"TIO;~ PaDS NASAL, 
SNPU11 . . . . . . . . . . . . . . . .  LBSlNRLHB/HRLBSlHRLBSlHRLBSIHRI, BS/HRLSSlIIRLBSlHRLBSl 

OUTPUTS- 

CHAR eNtmAXmEO~_~ ~.0.4|0 O.iaSiO.t56 0.0+50.OO+ 0.IBm O.ola o.oo~ o.o( 
CHAtl HITflDRA~IN . . . .  e,aDea O , T l l  O . t b 2 . 0 , l ? l  O,Oea a , 3 0 a  0,0+6 O,OZa O,o( 

TOTAL . +.715 0.90+ O , q l 8 0 , i l $  0,04<I 6.,6+B O,Oll/ 0 ,0+3 0,01 

"'ACi:UM't]~Ti'6~--..--..-'6',{DI"i),Ohm"O,Ob+'o,oo+ O,O0+e 0,+31 o , o o s  0,001 0 ,0 (  
i 

I • 

CLOSURE 
' (OUI+ACC)IIN" . . . . . .  iO0.Ot~IOO,OtIIOO,OIII~OoOIIOOoOX 59ea:IJOOeO111OOeOl qll.q 
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• YIELO PERIO0 5,  UNIT pRESSURES 

UNIt PREG$URE (P$|A)  

LOCK HOPPER OA g t t . S  
LOCK HOPPER ~B ~03,1 

. . . . .  8TEAH'GENERATOR qq3,8  

• ..COAL FEED LINE A . . . .  ~18,? 
COAL FEED LINE B 270,8 

. . . .  GAB]F|F.R..TOP. . . . . . . . . . . . .  Z66,6 
HZO ~61,7 
8TH .. 269,0 

CYCLONE OUTLET ~68,1 
FILTER OUTLET 266,b 

~GCRU~GER . . . . . . . . . . . .  266,6  . . . . .  

GAGIFIER OIFFERENTIAL PREGBURE8 
..BED. .O/FFEREHYI~L 

. . . . . . . . .  HEIGHT . . . . . . . .  PRESSURE 
. . . . . . . . . . . .  (PEEl) . . . . . . . . . . . . . .  (POlk)  

O,O 3 ,5  

6 ,1  . . . . . . . . . . . . . . . . . .  2 ,4  .-. 

. . . . . . . . . . . .  ~6,~ I , I  

. . . . . . .  .-.-37,5. .0 ,5  .... 

~?, ! . . . . . .  0®! 

5T,8 " 0 , ~  

YIELO PERIOD 5, HATER|AL 8ALANCE8 

q GA$|FIEq (LEH~NT 8ALAflCE8 

INPUT (LBS/HR) C H 0 5 N 

* ' "  COAL'*'CATALY~T*~* 45,6E " 2 , 8 5  8 ,qa  z ,eqe  0,60~ 
• . ,  

.... 8TEAH . . . . . . . . . . . . . . . . . . . . .  " I ~ * I S  9b,4S " - 

SVN GA8 a l , S e  l a , 5 3  28,14 - 0,000 

TDTA~ . . . . . . .  ".+...--'~.'"6V.i+. ..... Z r . ~ , "  i53.6+ "'+a.a46 o,609 
. . . .  . .  . . . . .  

ouYeuY"iL~s)h~) . . . . . . . . . . . . .  

. . . .  FRODUCT,,OA8 (OBY~L.._..S3,98.~.I9,4Z ...... e S i e  I ,_ [ , 9 9 ]  i ~ a , ] S S  
.PRODUCT ffkTER . . . . . . . . . . . .  0,11 . . . 1 , 9 1  _ 63,10 .. " 0 , 0 0 0 .  o0,000 
CHAR HITHDHANH . . . . . . . .  0 ,62  . . . . .  0 , | 0  ... 3 ,03 . . . .  O,OB~ O,O|S 

. .  CHAR EfllRAIflE~ . . . . . . . .  5 , | ~  . . . . .  O,Oq O,SI ..... O , l ~  0,0~0 

YOTAL 65,8q 2 T , 5 t  | 3 3 , 0 b  ~o797 Za*~O0 

i~ .¢LOSUR~|'~_I.~"._',~.~ZO0.oo" ZO0,O0.1 ZOO,OO "ioo.oOo , * * * * , ,  

* *  EXCLUDE8 OARBDN~ HYDROGEN A~D OXYGEN IN CATALYST 
. . . . .  . • " - -  • . - - o .  • ° , *  . . * , * .  L " o t . , . ~ o .  . , . • 

ACID SOL .~o SOL 
POTA$8|U.. PO~AG$|UH 
(LeG/HR) . . . . . . . . . . . . . .  (LeStN~) . 

" " i H P U T I  . . . . . . . . .  

. .  C O A ~ , ¢ ~ Y ~ T . I ~ . ' ~ _ , "  , .  i "  . . ~  . . , i i  . . . .  3,oo 
OUTPUTS 

PRI CHAR CA~VOVER . . . . . . . . . .  0 ,97 . . . . . . . . .  O,T~ 
PRI P~O~UCT ~ATER 0 ,0  0,0 
~OLIP5 ~iO 3,57 ~ . ~  

TOTAL 4 ,55 ~,98 

ACC~HULAT|ONI , , 
PHI OASKF 0 .39  0 , | 9  

CLOSU~EI 
(OUI [H} I IN IOO,O~ ~O5.SX 

eL 

0.051 

m 

0,051 

8 

O,08S 
0,015 

0.040 

0®011 

IO0,O0~ 
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¥|ELO PERIOD 5o PRODUCT GAS ~ATA 

, aAIIFIeR'P~ODUCT SAm (PEON FILTERS ANO SCRUeSER) (DRf) 

.HAJO~ COHPONEflTI, HOL X HINOR COHPONENTS| PPH 

Ha S | m S S  CaHE O.O 
. . . . .  C O  . . . . . . . . . . . . .  9 m | O  . , C a H ~  0 . 0  

COS 1 ~ , 0 5  C3H8 O,O 
CHI . 17049 O~+AR 0 , 0  

. . . . . . .  HaS . . . . . . . . . . . . . . . .  0,56 . . . . . . . . . .  COS . .  O,O 
N2 T,aa SOa 0 ,0  

..I~ABI~|IO_P~ODUCI.OA&..(|NCLUDE$.UNREACTEO 6TEAN) ... 

Ha . . . . . .  3 8 , 0 0  

. . . . . .  c o  . . . . . . . . . . . . . .  . . . . . .  • . . . . .  
COa** 1 0 0 ~ 4  8CFH' C H A I L S C  FEED 1 6 , 0 ~  

CH~ IS,SO 
~ H 2 0 1 *  " ~ 6 ' ] 3  . . . . . . . . . . . . . . . . . . . .  P m 

. . . . . . .  H28 . . . . . . . . . . . . . . .  O .a l  . . . . . .  8CFN CH~/L8 C. IN BEO . . . . . .  6~5T" 
. . . . . . .  ~ a  . . . . . . . . . . . . . . . . . .  SoDa . . . . . . . . . . . . . . . . .  
. . . .  ~ H ~ _ - - - . , , - - - - P O e  O0 ........................................... 

• EQU|LIBRIUH CONOTANTS .. REACTION . . . . . . . . . . .  ACTUAL . . . .  CORRESPONDING. 
EOUILIBREUN AT EOUILIORIUH EOUILIDHIUH 

. . . . . . . . . . . . . . . . . . .  ACTIVE BED TEHP • EXPRESSION TEHPERATUAE 
. . . . . . . . . . . . . . . . . . . .  . . .112+8,0. .F)  . . . . . . . . . . . . . . . . . .  (OEG F) 

GRAPH|TEoHaOI C +H~OxCO +Ha 1 , 6 0 ~  | ,TqT6 . . . u .  129T,0 
.DNIF.~. t+CD IHIDmC DaOH+. - - -L ,S T | O  . . . . . .  + ,239S++mm+~ | 1 5 S , 1 .  
H[THkNAIIOM I C O t 3 H a # C H q t H 2 0 .  O,08qO . . . . . . . . . . .  o . o a e a  . . . . .  1 3 5 9 , a  
OVERALL . . . . . . .  I~CtaHaOxCHq+C02 . .0,~397 . . . . . .  j . _~ . . .O , l ga l  . + .  . .  

• MATERIAL BALANCES * 

- - I N P U + !  . . . . . . . . . . . . . . . . .  (LDS/NR) . . . . .  OUTPUTS" ( L B a l H R )  

; .~GkS|F |ER~. I INCLUDE8 r l b T E ,  AND 8CRUeDEH) . . . . .  

COAL + CATALYST 70093 PRODUCT HATER 11.8q 
--..~TEAH . . . . . . . . . . . . .  106,61 . . . . . . . . . . . .  CHAR HITHDRAHN . . . .  So,go 

HAKEUP 8¥N GAS ha,SO CHAR ENTRAIflEO 5,71 
RECYCLE GAS 0.0 PRO,UCT GAS tONY) I + | . a o  

" "  YOik6 . . . . . . . . . . . . . .  + + a . s +  . . . . . . . . . . . . . .  TOTAL 259065 
AGCUHULAT|ON- ~07~ CLU~UREI(OUT÷ACC)IIN • 10000% 

. . . . . . . . . . .  PURGE GAS 0o0 . . . .  o . .  , . . . . .  

'OVERALL INPUT . . . . . .  ~ a o 3 9  . . . . . . . . .  OVERALL OUTPUT , 2 3 9 . 6 5 . . .  
.+.OAS|F. ACCUH . . . . . .  lmTa . . . . . . . . . .  CLOSUREI(OUT+ACC)tiN 98091 

,-OVN.OAS..OALANCE . . . . . . . . . . . .  

.... I N P U T i  " ' .  . . . . . . .  " ] . I ' ~ ' - ( S C F H )  . . . . .  OUTP,;* (SC+,) 

8YN GAS TO OASIP 5040; ' |4 . . . . . . . . . . . .  H~ ,CO" |N 'PRODUCT GAS aS~6,40 
Ha HOL % T?oS 8  N $ s S o q q  Ha #10L % 5 1 0 5 8  2 1 6 4 0 4 1  

_ . . . o . ~ O . H O I , . . . ~ 4 ~ . - - - O S ~ , T |  . . . . . .  CO HOL..X . . . . . .  9 , | O  . . . . .  3 8 1 0 9 9  

" ' , v+ l  e l 4  AII INPFI"  85 .76~  ' Ha BALANC[I 9 1 , 7 1 1 .  c o  BALANCE! 560031 

¥IELO PERIOD S* HATER|EL BALANCES 

I OkSlFIEH HOt.[ BALANCES 

GAS INPUT LB-HOLESlHR 
e Q m  w t  i l O l l  i~11 i i i l l l l l l l m m l l  e l l * D O  m m  o ~  w I m  g m ~ w w m  m ~  • , . o  ~ , .  , o ,  . . . . . . .  

C H O 8 N 
SYN Ok8 

. . H a  . (  b , a | S ) . . ,  o.  l a , q a 9  . - - - 
CO ( ! , ? 9 6 )  I , T 9 6  - l , T %  - - 
OH4 ( O , O 0 0 )  0 , 0 0 0  0 0 0 0 0  " " " 

• . C O a . . . (  000 ) . . . . .  000 .. ". . . 0 , 0  . . . . .  
Na . ( 0 , 0 0 0 )  . . . .  .. - - 0 , 0 0 0  

BTEAH .. 
, s o  .+( b . o a s ~ . / _ i  - .IS.DOT 6.oP-8 - o 

TOIAL ( 1 0 0 0 3 9 )  l , l %  + 4 , 4 8 4  toS~-S - O ,O00  

. S O L I O . ~ . . I N P U T . . .  ..LB-HOLE8IHFI . 
.o .I~ II II II Imm ,m Ilmml I l m n III Im mm oil lllll Ilpll llotl ~ m m l m u m  mm lNm m oI m ~  

. . . . . .  C H . .O S N R 
..COALtCAtAt-'YST . . . .  31,1r98.. 8,811 .. 005~6 QeQS<l QoQq3 0,1a0 

TOTAL INPUT SeSO4 aT,3 |T  8,,351 0,089 0,043 O, |a6 

.GAS OUTPUT . . . . . . . . . . . . .  LO*HOLEBIHR 
I i +  i i l l  i I I  I I i i  i i i I  l l l l l l l l l i i l l i l l l l l  

. . . .  ° .  , , , , .  , + , o ~ . + , . * * - , + .  . . . 

C H 0 8 N 
PRODUCT GAS 

. . H a  . . . . .  ~ 5 0 T O 3 3  . . . . .  " . . . [ I , q o T  . . . . .  " . . . "  
. .CO . . . .  ( L , O O 7 ) . -  t ,OOi  " . I,OOT . .  - ,, 
. . .OH4  . . ( l , g + q )  . . . .  1 , 9 ] q  7 , 7 3 6  . . . . .  ° . . . .  " . . . . .  o 
. . C O 8 . . . ( 1 0 5 6 8 )  . . . .  1,568 " ..30L3(p . * . " 

HaS ( 0 0 0 6 2 )  " O, l a q  " O.06a " 
Na ( 0 0 T 9 8 )  . . . .  1059T 

..NH3 ... ( ' 0 , 0 0 0 )  . . . . . .  " . . . ."00000...  - .... - "O,O00 
HaO ( 3 , 9 5 a )  . . " L . 7 " 9 0 5  ~ " 9 5 ~  " " 

IOTAL . . ( IS ,Oa5 )  . . . .  4,509 27,1T~ 1 ,095 + ,06z 1059T 

~OL lOS OUTPUT LS,'HOLESlHR 
• . . . .  . .  ~ .  011mllllllqlllllllllllllll,llqlllllqll,llqllmmmm~om~u~m~gamlmDaom 

C H 0 8 N K 
CHAR ENTRAINED OeEbO 00036 0003E O,OOq 0 ,00 |  O,Oa5 
CHAR H|THDRAHN 0,?18 00104 De|90 00021 0oOUl 00091 

TOTAL 8OLIOS 0,9T8 00140 O,Eat O,OES O,OOE Q , I I 6  

TOTAL OUTPUT 50486 a t , S i S  8 , ] i b  O,08T 10599 00116 
t 

e 

AOCUHULAT|ON 0 0 1 0 8  O,OOS OoUYS O,OOE O,OOE OtUIO 

CLOSUmE 

COUTgACC)/|N! ~ |0000 | 0 0 1 0  | O O l O  | O U I ~  l l i l l  | 0 0 1 0  
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PDU YIELD PERIOD 6 
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RECONC|LEO OATA 

_.YIELD.PERIOD, 6 .  UNIT OPERATIOr8 

. . . . .  ~ 7 ~ ' - " _ ~ .  ~ o ,  ..~ . . . .  ~ . . . o , o  ~ . i ~ . . . . : . o t , ~ : o ,  

TO 0 01]0 OT=~T=8 

. . . . . . . . . . . . . . . . . . .  DURAT|ON . . . . . . . .  2qoO0. Hfl8 . . . . . . . . .  

- i ' . ' ~ r o ~ ' ~ i , ~ ' A i i ' ~ i u ,  . . . . . .  " ~ i . F i ' ~ R " ~ N L ~  . . . . . . . . . . . . . .  

. . . . . . .  ° . . . . . .  , .  . . . . . . . . . . . . . . . . .  ~ , . ° . m ~ ,  ° 

.,*.. P.KRCEHT,.OF. y~tXE ON OTREAN . . . . . . . . . .  

coAL ~ ; e o  t o~;6k . . . . . . . . . . .  

,..~.T~ AH .......... I DQ,.Oll . . . . .  
. , .  . . . . . . . . . .  , . . . . . . .  . . . .  , . . , o  • . . .  

8YN GAS . . . . . . . . . . . . . . . . . . . . .  IO0 .OX.  

il'ACKENO 0 ;0k  . . . . . . . .  

" { " d e  x T-'~iiHb'FtI ~ik d "  
_ - ' . ' ] . u . . . . L f ; ' . ' ] ~ ' : ; i  . . ' . ' ~ : " .  ' . .  ' -  [ I ' . " T E H P E R A T U e E ~ "  .. P ~ . U R E  

.(.OEL~}. . . . . . . . . . .  li '.SZA) 

GAOIFIER 1 ~ 4 .  ~T5,  

. , . ~ . . . . o , ° . - -  . o . ,  • . . . . . ° . , .  • ° , . ,  . . . . °  , , ,  • , o .  ~ . o  . . =  

~'"O~81FikR"PAOCEO~'IEHPEHATURE$ .................................. 
BED HEXGflT TEHP 

• " . . . . . . . . . . . .  . " . ~ " ~ . ~ ; L ~ " . ; . I  :~ ' . ; . . .  ' " . s ,  
7 7 . 6  1~83, 
67o9 1301,  
~7 .8  . . . . . . . . . . . . . . . . . . . . . . . . . .  I~90~ . . . . . . . . . . . . .  

. . . . . . . . . . . . . . .  4T,T . . . . . .  1~01, 
~2o6 1305.  . . .  ° , .  . , ,  

. . . . . .  3705 . . . . .  12U8o 
26 ,~  1E79, 
2 1 . q  127q,  
11 ,3  "~" IZOIo 

0 , 0  790 . .  

YIELO PERIOD 5 .  UNI1 PROCESS VAR|ABLE8 
. . . . . .  . . . . .  , o . o . o  . , . . . . o . ~ , . ~  ~, . . . , b ,  , .  - ~ ,  - .  

tJI~JT1EHPERATUREO " PROCESS. . HETAL 
. . . . . . . . .  (OEG F) - (DEC F) 

"CAI/~I~;fST" AOOITIONe COAL PREIREATHENT AND FEE0 UNITS 
LOCK HIIPPER ~1 197.. 120, 

~ O C R E ~ I  ORYER. 3 0 2 .  . . . .  324. ._ 
_ _ . . O X | P l Z E R  t TOP . . . . . . . . . . . . .  .1EQ,, . . . . . . . . . .  

. . . . .  HIO . . . . . . . . . . . . . . . . . . .  .111., . . . . . . . . . . . . . .  
...... 6TH . . . . . . . . . . . . . . . .  .1Oh,, . . . . . . .  

. . . .  I)I(|DIIER a TOP 406,  
HID 4Oh. 
BTH __ _ - - -40b ,  . . . . . . . . . . . . . .  

I, OCK HOPPER I TOP~. . . . . . .  ~.ea, . . . . . . . . . . . . . . . .  
- - "  HIO ?.71o . . . . . . .  e?O. 
. . . . . . . . . . . . . . . . . . . .  LO~IEI~ . . . . . . . . .  ?.39. . . . . . . . . . . . .  

CONE 1550 P, E3, 
LOCK HOPPER "SA MID ] 5 1 .  359* 

L H;~,~,.F E E i~ ._.li.l~,~., CONE - 3.4S, ",-- . ,405,__1~,7 

_ . . . . . . . . . .  . . . . . . . . . .  ,o-: : ' . , .  --_.;'./...(N.~.?..A.FEtO.LINE . t O  . . . . . . . . . . . . . . . . . .  " " ; ' ' _ ~ b ? . . . .  
LOrIER . . _  

- ' - " ~ " ~ i ~ - ~ d ~  N~d":,e" X ! O " - - ~ s  15. .1 ? 0,  
CONE 334o 3q9, 

....__I~H"RB FEEO POT . . . . . . . . . .  35~, , .  
"LH;'20"FE EO % INE" HI D . . . . .  3E5. 

. . . . . . .  0 ER . . . . . . . . . . . . . . . . . . . .  450.  " . . . . .  ; L ' a  . . . . . . . . . . . . . . . . . . . . . .  
. . . .  8YN"GA$ PR~HEATER . . . . . .  51~S.~ 
" - - ' S T  I~i~H" OE[IERA ?OR . . . . . . . . .  " - - " 4 5 0  o . ~ - '  

8TH I 8G 8UPERHEATIER tO?ON 939,  

. . . .  GA$1FIER . . . . . . . . . . . . . . .  
- - - ' t O P  OF eEo . . . . .  I S O I ;  . . . . . . . . . . .  " " r i g a , . .  

" ' ' B T H  OF OEO " l ~ 6 T o ~ - -  |3aBe 
u BED kVERkOE 122qo 1314o 

CYCLONE . ,! i ? l , , .  
~ ' O  IPLEG TOP . . . . . . . .  I ?.iig; . . . . . . .  l a ~ ] ,  

" OXeUeo , I o  . . . .  ; "  i /~ ' . . ; . ' . " '~ i ' l? . ' , , ,  . . . . . .  1 2 ~ t .  
. . . .  . . o  , 

" "  O|PLEO BTH . . . . . . . . . . .  I ? . | , t  . . . . . . . . . .  12q5o 
" -  OIPLEG 8LOPE . . . . . .  I~ 'qq '  

FILTER l i lLE? E211, ?92,, 
FILTER t . . . . . . . . . . . . .  TO$o.. 

. . . .  F|LTER ~ . . . . . . . . . . . . . . . . . . . . . . .  b iB6 
. . . . . . . . . . . . . . . .  5qqo " 8CRUOUER INLET "" 5]1Q 

" "  8CRUSTIER TOP S2t . . . . . . . . . . .  
-- SCRUBBER'H;O . . . . . .  ; " '  | ] . 1 ,  

SCRUBBER 8TH | T a ,  
8OUR Ok8 8TR|PPER lOP ] 2 ,  

HID I ? l .  
BTH 210 ,  



I 

VIEI.O PERIOD 5, PRODUCT OA$ PATA 
. I , o  . . . . . .  

• , o . . . . .  . . . . .  

. . . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  : . : . . . .  ~ " ,  

¢ PRODUCY GA8 PARTIAL PReSSUreS ¢4~ IX l t~  
• o . ,  . . . . . .  

.TOTAL PREB~URE . ( P S I A )  E?~ ,q  . . . . .  ~ 1 ~ , ~  ~ T q , q  

CO (PgIA) |O,~ tO.q tO,q 
. ¢Hq . . . . . .  ( P 8 1 A ) . ~ . 3 1 . 0 3 - - . 3 1 , ]  . . . . . .  3 1 , ~  

C02 . . . . . . . . . .  ( P S I A )  . . . . . .  3 0 , 3  . . . .  3 0 , 3 .  3 0 . 3  
. . . . . . . . . .  H2a " :  .. (PS|A) i e I  . . . . . .  i , 1  1,1 
. . . . . . . . . .  H~O.." ._ (Pg|A)  _ . . . ~ . 1 5 , 9 ~ 7 5 , 9  , . ~  15,9 

N~ (PSIA) 9~9 9,9 Q.Q 
NH] (P$1A) O~O 0,0 0,0 

H~O!CO . . . . . . . . . . . . . . . . . . .  4 . 1 _ _ _ _ 4 0 1  4 . 1  
. . . . . . . .  H801C¢~ . . . . . . . . . . .  8 . ~  . . . . . . . . .  ~®~ 2 ~  

- ' ,  u ~ j t - o J a " o ~ T A  . . . . . . . . . . .  . . . : ' : .  " : ; .  :'.. :_aASIFZER 

~ t i V ~ l ' - d ~ ' a "  14HT . . . . . . . . . . .  ~ Le s/kol:, i . . . . . .  e ,o  . . . . . . .  

_ l , ~ z c . . ? _ X o ~  A.Q.~N.~ . . . . . . .  (~p.s_/.M.Ol,). . . . .  J ,  Q . . . . . . . .  

"*':-'.P.ROO.UCT SASI.HHT. I,'* . . . .  (LOa,/HOL)" "'~:.. i .  '" 1 4 . 9  

"PI~ODUt:T" GAS . . . . . . . . . . . . . . . . .  

PO AT OTH (DqY) . . . . . . . . .  (BC~H~ ,.3gOSse 
~ .  "',-.(DRY*~" fli~. ,FREE) (aCFH) . . . . . . . .  5Toe,~ ~ -  

" PG AT'GAS|F|ER OUYLEY (BCFHI. " . . . . .  5500.6 
LXNCI, UOE$ NZ AND HID . . . .  (ACFH) . . . . . . . . . . . . .  ~,0|7~,1 

;J 
PO AT GASIFIER OUTLET (BCFH) ' .  5302,1 

: ' . -- .r:".: ' f~X~;LUD. , : , )  . . . . .  ( ,~Cr.)~. : ,": ._ ' - ' - .  : - - . '"  ~Ot .O  . . . .  

-'~ "B'ABEO ON" OXYGEN BALANCE 



! 

I J1 

YIELD PERIOD k, FLU|O'BOL]DB DATA 

* OABIFIER BED PROPERTIES 
B[O.BOTTOH OENSZTY . . . .  (LOB/CF) . . . . . . . . . . . . . . . . . . . .  9 ,1 .  
BED TOP DENSITY (LBS/CF) 4,1 
BEO AVERAGE DENSITY (L~81CF) . 6,6 

g~O &H~GHT . . . . . . . . . . . . . . . . . . .  (FEET) . . . . . . . . . . . . . . . .  ~ .  6q°4 . . . . .  
BED HOLOUP. (LOS) '~ a30.6 
DID VOLUHE (OFT) . . .  35,|a4 ~.;..~ 
ACTIVE OED TEHPERATURE..:.. (OEU F), 1287,5 ..~, 
ACTIVE ~O  VOLUHE (OFT) 31,81] 
BFACE VELOCITY (ACT BED) (ACFH/CF) $1,1 

.BTH.OUPERFZC]AL..VELOC|TY_.(FTISEG) O,lYT . . . . . . . .  
.TOP 8UPERFIG|AL VELOCITY ..(FTtBEC)... 0,504 

. , o . .  . .  

.~GYCLO~E..PERFORHAHGE . . . . . . . . . . . . . . . . . . . . . . .  

TEHPERATURE (OE~ F) i l g l , a  
.PRE88Ufl( . . . . . . . . . . . . . . . . . . .  (PBIA) . . . .  2T$,4 . . . . . . . . . .  
INLET GAS RATE . . . . .  |SCFH). . SSO0,O 

" " . . . .  (ACFH) . . . . . . . . . .  939,a 
INLET 0 ~  VELOCITY- . . . . . . . .  EFT/SIC) 29.3 . . . . . . . . .  
SOL|OS ENTER|N~ (LBSiHR) 6,3 
OUBT LOAD (LBBIACF) 0,~361 
.80L|PS.OAPTUREO . . . . . . .  (LBS/HR) . . . . . . . . . .  0,0 ....... 
SOLIDS.ESCAPIN~ (LBBIHR) 6.3 
OVERALL.EFFICIENOy' ~¢+PTUREOIENTERINO~NTI).. O,O 

+'SO~I~S-'ENTmAINmENT ~OBB . . . . . . . . . . . . . . . . .  TOTAl . . . . . . . . . .  :3aS meSH 

~OAk+GAT~LYBT PIED . . . . .  ( LBB~HR)__?S,4B  . . . . . . . . .  1,51...  
TOTAL ENTRAINED . . . . . . .  (LBStHR) . .. 6,aO 0 , 1 3  
~NTRkINEOIFEEO .. (HTX) .. . . .  B,3X O,a~ 

ENTRAINED/FEED 
(FEED FINED BACKED OUT). (HTI) - 1 , 9 1  

"+"BOL~Oi'+ARBOm G+++'-: . . . . .  : :  "-' 

CARBON iN FEED . . . .  : ( L e t / H e )  ' : . : , . ~ e , O +  ...... : . . . . . .  O , .  
CARBON I ~  ENTRAINED FINES (LBSlHR) ~,40 0,07 
ENTRAINEO'/FEED (HTI) ? , I X  0 , I I  
EflTRAINEOIFEEO . . . . . . . . . . . .  

(FEEO FINED BACKED'OUT) (NIX) -I. ,T~ 

YIELD PERIOD 6. UNIT CONVERSIONS 

.~8"T~ '~b .~u~Ptzo~"  ' . "  : . : - :  ...... . : '~ '"-7""PRIH~.Y 
GAS|PIER , .  

""' . . '+' .~..~8TEA~.ZNTO UNIT . . . . . . . . . . . . .  (L~O/HR) I 0 8 , ~ ;  

8TEAH REACTED HITH CARBON (LSSiHR) 33.50 

$TEAH FHOH HETHANATION .. . . .  
BASED ON RECOYEREO HaD (LBS/HR) =~Bea~ 
BASEO OH H2 BALANCE (LBOIHR) - ~ $ , ~  
O^~(O_ON.~2 BALANCE. (LBS/NR).~25oaa, 

. . . . . . . . . . .  TOTAL STEAm CONStlHED 
_ _ _ _ B A e E Q  ON..REGOVEREB.H2~._-.(LBStHR).~3b,19.. 

BASED ON Ha BALANCE (LBSlHR) ]6 ,79 
BASED ON Oa BALANCE (LB8/HR) 36,79 

~AJ~£10~q~ :..::,-'.: . . . . . . . . . . . . .  t.:~, ~ , .__:~0.~. 

H~TEfl-OAS SHIFT ( I ) a~,a 

'NETHA'NATION " ' - -  
. . . . .  BASED Om RECOVER~O"H+O ....... . ' . . ( ' ~ ' ) - _ - : ' - a + . a  

BASED ON Ha BALANCE~_--' " : . .~ .~ . . )__2 ] ,a : - - ' "  
8kSEO'ON Oa"BALANCE - - + "  I I ) - a 3 , a  

I 

TOTAL SteAK CONVERTED . . . . . . . . . .  
. . . . . .  BASED ON mECOVEREO . ~ . -  . . . . .  ( x ) . . . .  ~ , q  

BASEO ON Ha BALANCE . . . . . . . . . . .  ( ~ ) . . . .  35,9 
BASED ON Oa. BALANCE . . . . . . . . . .  ~.~ ) . . . . .  3~,9 

, REACTION RATE PARANETER8* 

CARBON'CONVERTEDIBTE~N:FEO 
. . . . . . . . .  GAS|FIC~T|ON ONLY (LBStLBB) 0,~06 

. . . . . . .  GASIFICATION ONLY .. . . . . . . . . . . .  (HOLIHUL) O,30B.  

INCLUDE8 OEVOLAT|LIZAT|ON (LEBILBB) O,3|T 
INCLUDE DEVOLATILI|ATIOH..(HOL/HOL)..O,476 

. o  

: : :  . . . . . .  .CA,aON CO,VEmTEO/BEO VDLU,E 
GAB|FICATION ONLY . . . . . .  (LBSlHR)/CF 0,636 
GASIFICATION O N L Y  "(HOLIHR)ICF 0,055 

INCLUDE D~VOLATILIZATIOH (LBBIHR)ICF 0o981 
GASIFICATION O N L Y  (HOL/H~)/CF 0 , 0 6 ~  

i 
i 

CARBON |N BEOlSTEkN fEtO LflBIII.BSlHR) 0198b 
CARBON IN 8EOlSTEkM FED HflLI(flOL/HR) I,~T9 

CARBON CONVERTED BASED OH RECOVERED SOLIDS 



I 

i 

¥|ELO PERIOD 6, UNIT CONVER$1ON8 

I 

_I..CARBQN.CQNBUNPT|OH .................................... PflIHARY 
OABIFIER 

" - CARBON IN COAL+CATAkY~T . . . .  (LBStHR) ~e,03 

CARBON FROH DEVOLATIL[ZATION (LBSlHR) 12,11 

. . . . . . . . . .  CARBON GAB|FlED ........ 
BASED ON GO ANALY$I8 + (LBSIHR) 28,33 

. . . . . . . . . . .  ..OABEP ON RECOVERED $OLIQB_. (LDSlHB)_..aa,)3 . 

TOTAL CARBON CONVERTED 
BASED OH GC AflALYB|8 . . . . . . .  (LBBIHR)_.3q,4~ . 

. . . .  BASED ON RECOVEREO SOL|D8 (LBSIHR) 34,44 

~¢aBeO~ CO~VER810~ (c.coHVERTEOtC IN FEEO) 

OAB~PlCATION OPtLY 
BASED ON OC ANALY8|8 ( ~ ) 46,5 
.BASEO+ON RECOVERED 80~ |D |__ ( . . ~ . )  . . . .  46 ,5 .  

"" ~'|NCLUDINO OEVOLATIZM|ON .... 
. ~ - ~ . . . + ,  eASED.ON GC AN~LY$|8 . . . . . .  (. X ) , ; ~ ,  .. 1 1 , 1 •  

.ABED 0 .  RECOVERZO aO~ZOS ( : ) TZ.T 

. + .  • , ,  , , ,  . . . . ,  . 

. . . . .  + . . . .  , . + , ,  . . . . .  • + ,  , ,  • • , . . • . -  • + .  . 

• SPECIFIC REACTION RATE8 (C CO~V~RTEO/C l f l  8EO) 

~A~ED oN oc A.A~T~E= 

|XCLUDING DEVOLATILIZATIOH 
. . . . . . .  6ASEO ON GC ANALYSES 

8k~EP O~ RECOVE~EO 80LIDS 

( XlHR ) aO,8 
C XlHR ) 80,B 

( XIH~ ) : i~.2 
( X/H8 ) 32,Z 

. . . . .  • • 

¥1ELD PERIOD 6, HATER|AL BALANCEB 

* ABII A~DFI~E8 BALAHCES 

. . . . . . . . . . . . . . . . . . . . . . .  ABTH ASH 
INPUTI. , (~BBIHR) 

..¢OAL~¢ATALY~T . . . . . .  10,45 

OUTPUT! 

80L|O8 HITHDRAHN |~°64 

TOTAl. 

. . . .  ° . . . . . . . . . .  , .  . .  

-325 
ClH 803 FREE 803 FREE HE$H 

REBIOU£ ASTH A~H.C/H REBD FINE8 
(LBBIHR) (LBBIHR) (LBBIHR) (LB~IHR) 

15,aO 10,95 . 10,89 1,51 

. . . .  * ' , S ~ . ' . . - - ' ~ : ~  " ~ - - ~ ; ~ ?  . . . . .  O. ~ 
1~,4~ 9,a0 | | , ~ 9  0,61 

I 5 ' I B " *  16~03 . . . . .  1 " 1 , 3 ~ " - ~ 3 , 5 6  O,f4 

_ ACOUHULA~ZON! . . . . . . . . .  0,08 . . . . . .  O,Oi . . . .  ~O,3b . . . . .  O , O l . . . ' 0 , 1 3  

• CLOSURes 

*325 HEBfl F|~E8 PRODUCED |N U~IT (OUTPUTtACCUH-IflPUT) - 0 , 9 |  

. ~ - - . - - . . ' . - - . . ~  . . . .  , :  . . . . . . . . . . . . . . . . . .  eROOUC(O/(OUTPbT*ACCUe)'";14~,e~" 

.._.~_*ABIL.ELE~ENT..BALANCE . . . . . . .  
. . . . . . . . .  810a FE~03 kka03 CkO HGO 893 TIO~ P~O5 Hk~. 

I~PUT! . . . . . . . . . . . . . .  LBBIHqLB$1HRLBStHRLBBIHRLaBIHRLBSlHRLBSlHRLB$1HRkB8 
1 

" ~ O A ~ A ~  . . . . . . .  3 , I4;  0,6810,~TI 0,'13~ 0",044 5,~6"q 0,049 o,oao 0,0 

DUTPUTL ....................................................... t 

CHAH ENTRAINED'~'" O,qBb 0,150 0,17! O,OaJ 0,007 0,525 0,01~ D,QQI 0,0 
_CHAR H|YHDRA~ ....... ~*010 0,705 0,88? 0 , | | 7  O,OqI ~,|SP 0,040 0,019 OIO 

YOYAL 3,476 0,%35 1,059 0 , 1 ~  ¢,O~e ~.~B~ 0.~53 0,0~0 0,0 

AOCUXULATION*.**'O,SM-OoOSq-o.oBB-O,OOa-O,OO4 0,004-0000400.000 000 

..CLOSURE 
(OUTtACC)IIN !OO°O~'~O0~0%IO0,OZIOO°OXlOO°OX 4~.lX|O0~O~lO0,O~lO0, 



I 

YIELD PERIOD 6,  UNIT PRE8BUREB 
- ° - * •  e , . - - -  - * ,  • • 

• UNIT PRE88URE (P8IA) 

LOCK HOPPER ~k 194,2 
LOCK, HOPPER ~6 1q808 

. .  COAL FEEO L INE  A . . . .  ~ 8 6 , 5  
COAL FEED LINE 8 ~80,0 

. . . .  OAGIFIER TOP . . . . . . . . . . . . . . . . . . . .  ~T4,9 ......... 
. . . .  HIO . . . ~ Y 6 , ~  

. .  BTH . . . . .  ~TT,4 . . . .  

. . . . . .  CVC[O"E"OUTLEf . . . . . . . . . . . . .  aY6,3 . . . . . . . .  
FILTER OUTLET ~T4,7 

~_8CqUeOE~ . . . . . . . . . . . . . . . . . . . . . . .  ~T6,~ . . . . . .  

• . , ,  , 

GAGIFIER DIFFERENTIAL PREB$URES 
BED . . . . . . . . . . . . .  D I F F E R E N T I A L .  

. . . . . . . . . . . . .  HE|BHT . . . . . . . .  PREBSURE 
. . . . . . . . . . . . . . . .  (FEET) , (PS|A) 

~.o . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.6 . . . . .  

5.,1 .......... :%5 . . . .  

..... , ..... ,. ., . . . . . . .  

16o4 ! , 9  ' 

" :16o4 | 03  

. . . . . . . . . .  ~ 7 , 5  . . . . . . . . . . . . . . . . . . . . .  0 , ~  ..... 

• . 4 7 , 7  . .  0 , ]  

5T,~ - 0 , ~  

. . . .  6 7 0 ~  . . . .  " 0 , ~  

YIELD PERIOD 6,  HATERlJL BALANCES 

. , , , . , .  , . . o .  , , . .  

LGA||EIER..ELEHENT.BALAflC[8 . . . . . . . . . . . . . . . .  i ' "  

INPUT (LBD/HR) C H O 8 N 

- a i , . .  ' . . . . . . . . . . .  . . .  - . . . . .  t~.~6" i . ' ~ 9 ~ . s L / : ~  , . . . .  . 

8YN GAD 20,08 11,90 2Y,GO - 10068 

..'~...TpYA~ . . . . . . . . . . . . . . . . . . . .  68,11.. a t , 1 4  13) ,60  . . . .  ~ , ~ a S . . .  2,OlG 
• , • * ,  . . o 

__PRODp~T_~AP .(DRY) $ 1 , ~ 3 ~ - - I Q , ~ 4 . _ _ 6 b , ~ 8 ~ l . , 9 4 L .  14,665 
PROOUCT HATER ' ' .... • 0 ,19  0,04 6qe3S 00000 0,000 

.. CHAR NXrHORAWN . . . . . . . . . .  IO,OT " ' 0 ,13 ..... 2,37 ...... 0e868"" OeO3O 

TOTAL 67,98 ~ T , I i  133,54 2,933 140703 

. . . . .  C L O S U R E s  . . . . . . . . .  ~ I . . ~ Q 0 , 9 9  " "JO~ogO ' qO~,~9.. .tgQ,.~O0..  ? a ~ , e o 4  

6 '  EXCLUDES CAROONe HYDROGEN AND OXYGEN ZN CATALYST 

. , . , .  , ,  . 

. . . .  ~ c A , ~ y ~ ,  ~ N ~ , ~ : . ~  " ..................................... 

~ c r o  8 0 (  . . . . . . . . . . . . . . . . . . . .  HaO'mOL " 
POTASSZUH POTA88ZUH 

__(LG$~HR) . . . . . .  . . . . .  (LBptHR) .. 
"-lNedT'i . . . . . . . . .  

. . . .  o . . . .  

.. C ~ A ~ C A ~ A ~ y ~ ! . ~ ' . . ' . . ~ . ~ . '  . . . . . . . . .  " .4~T~ . . . . . . . .  . , , j ~  

OUTPUTI 

...PRI PRODUCT HATER... 0 ,0  . . 
.... ~OLIOa ~ / Q  . . . . .  

TOTAL 

AOCUHULAT|ON! 
PR| GA81P 

CLOGUflEt 
(OUTtACCUH)t|N 

3 , S ?  

q,61 

0,81 
0 ,0  
2,  IT 

~ , 9 8  

O.iO , "0 ,26  
I 

IOO,OX 62.01 

CL 

0.048 

D 

I 

0,048 I 

m 

~ . 0 3 4  
• O , Q l ~  

0,046 

0,003 

IO0,O00 



I 

YIELD PERIOD 6, PRODUCT GAS DA~A 

OADIFIER PRODUCT GAS (FROH F|LTER$ AND 8CAUBRER) (DRy) .  

.__.~..HAJO~.COHPUNENT$e HO~ ~ ........ HINOR.COHPUNENTD~ PPH 

H~ 51,39 C~H6 0 ,0  
. . . .  CO " ... q+E6 . . . . . . . . . . .  CEH4 . . . . . . . . . .  0 ,0  

.,. COa IS ,O /  ... C~He 0 ,0  
..... CHq. . | 8 ~ 7 a  . . . . .  Oat~R 0,0 

. . . . . .  H ~  . . . .  : . . . . . . . . .  0 ,58 . . . . . . . . . .  COS .. 0 ,0  
N~ 1,~8 ~Oa 0,0 

.....-~.JIASXFIE~.~ROOUO~.gA8 (Ifl~LUDE~.,U~REACTEO..DTEAH] . . . . . . . . . .  

. . . . . .  H~ . . . . . . . . . . . . . .  37*a~ . . . . . . . .  
_ _ . C O  . . . . . . . . . . . . . .  b , T I  ................................ 

CO~** 11,03 6CPH CH41LB C FEED 1~,5~ 
CHq 13.5~ 

_ _ _ H D O * ~ ,  ._ET,Sa  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
H?8 0 , 0 +  $CPH ~f lq lL8 C IH O(O. 6,9T 

....... N~ . . . . . . . .  3,61 . . . . . . . .  
_ _ _ _ ~ p ~  . . . . .  0 , 0 0  ................................. 

* EOUILIBRIUH CONRTANT~ 
REACTION . . . . . . . . .  ACTUAL CORRESPOND|NO 

EQUILIDRIUH AT EQUILIBRIUM E~II lLIRRIUH 
. . . . . . . . . . . . . . . . . . . . . . .  ACTIVE BeD TE,P.  EXPRESS|ON lEHPEmkTURE 

• ( l a ~ T , ~  F) . . . . . . . . . . . . . . . .  (0E0 F) 

ORAPHITE-H~Ol C tHaOmCO #H~ 1,5959 I , b909  . . . . .  I a 9 5 , 5  
. ~ I F T  . . . . . . .  ~..~O~HaO=COa+Ha .. . .  | , 573q  . . . .  ~ , a I 3 8 . ~ ' ? ~  1159,1 
HETHANA~|O~.I COt3HamCH4tHaO...O,Oaql . . . . . . . . . .  0 ,0310 " " ~  1358,8 
OVERALL . . . . .  i~O+aH~OzCHq+COE 0,3~96 ......... 0 ,19~0 

HATEHIAL BALANCE8 

" i ~ W i ,  . . . . . . . . . . .  ( L , ~ e R ) '  " o u x h u T , ' " : :  . . . . . . . . . . . . . . .  ( L e S ~ , ~ I  

BAOIKIER |INCLUDES FILTER+AND 8CRUBDER).,. : "  . . .  

COAL t CATAL¥$| T4,5$ PRODUCT HATER 7a,S8 
_ .~EAH . . . . . . . . . .  |04 ,~?  . . . . . . . . . . . . . .  CHAR H[THDRAHN . . . . . .  ~e,6~ 

HAKEUP 8YN GAS 60,16 . CHAR ENTRAINED 6 , a /  
RECYCLE Ok=. 0,0 PRODUCT OAR (ORY) l q t . , q a  

. . . .  TOTAL . . . . . . . . . . .  ~ + 3 , 3 S  . . . . . . . . . . .  TOIAL . . . . . . . . . . . . . . . . . . . . .  a + a . q s  
ACCUHULATION - 0 , 1 8  CLOSUREI(OUT+ACC)IIN x 99,81 

PUA~E GAD 0,0 
OVERALL %~PUT . 'a43,35 OVERALL OUTPUT ~qa,DS 

. ~ ] E . ~ U H _  . . . . . . . . . .  ~O, le  . . . . . . . . . . . . .  cLn~ueE; tOUT+ACC) I I~ . . .  99.8X 

|NPUY8 "+ ($CFH) OUTPUT! ($CFH) 

H~ HQL ~ 18,48 ~ 3 9 , 3 |  H2 HOL ~ 5 ~ 3 9  ~O~8~bO 
__.CO.'  " . & . ~ , ~ - . . b | ~ , ~ |  . . . . . . . . . . . . .  CO HOL S . . . . . .  9 ~ + ~ .  36" 

8YP BALANCE! 84,74X H2 6~LANCE! 9 t , 49~  CD BALANCE| ~ 0 , |  i ~ q  

I L - - - - ~ I  

YIELD PERIOD 6, HATERIAL BALANCES 

t.(iASJ[FIER HOLE DALANCE~ . . . . . .  

GAB INPUT LB,,HOLE$/HR 
allgmweBgQImmlDlJwlomomwmltlmwmul I m l l  i m a l l q p m ,  • . . . . . . . . . . . . . . .  9. ell','Je . . 

. . . . . . . . . . . . . . . . . . . . . . . .  C N O e N 
.. BYN.OA8 . 
_ . . , 2  . . . . . .  c . ~ . 9 o ,  . . . .  - , l . a o ~ ,  - - . . . . . . .  - .  

CO ( 1 , 6 1 8 )  1,618 " 1,61~ " " 
C)lti ( - 0 , 0 0 0 )  -0+000 "0 .000  - " " 

__C O L. - . .L .  0 . 0 5 3 } _ _ Q . 0 5 3  . . . .  " . _ _ _ . 0 , 1 0 / - - _ _ ' . _ _ _  - . . . . . . . . .  
Na _ ( q , O ) e )  . . . . . . .  - . . -  - . . . . .  : ....... O,OT6 

. "~TEA,  . . . . . . . . .  , 
. H ~ Q .  ( ~ , 0 3 a )  . . . . . . . . . . .  S a , 0 6 Q - 6 , 0 3 z . . _ - _  . . . . .  - . . . . . .  

- T O T A L - - ( | $ , S S I )  1,672 Z3,865 T , l S T  " 0,016 

_~P.L IO.#_[l~P.gT . . . . . . . . . . . . .  LO-HOLED/HP, . . . . . . . . . . . .  
m m u m m m m m m m  m , m * 1  m l o m m m e l m m ~ m  I ~ l m  I W I I  m m l m l l m l l .  

C H 0 8 N K 

TOTAL INPUT 5,670 ~6,9~5 8,$50 0 ,09 !  0,144 0 , | 21  

/ 

~&~-ouxPu~C-•_ . ' : - '_ - /  ' 7 L.-.ULES/HR . . . . . .  

i :  . . . . .  H . . . . .  0 . . . . . .  ~ . . . . . . . .  N . . . . . . . .  
P~ODU~T ORS 

~a ( 5 , 3 9 ~ ) .  , , , / 9 ,  . i i 
" " C H 4 - ' - ' ( 1 . 9 6 7 ) - - " l , 0 6 T  T . e D e  ~ - 
" ' -C02 ~ (+1t599)  . . . .  I , $ 9 9  - 3 ~ 1 9 8  
- - H ~ 8 - - ' ( ' 0 , 0 6 1 ) - -  • ' o , | a l ' - "  . + o,o61 - - "  

fD~ ( 0 , 5 ~ )  - - 1,041 
. . ~  ( o , o o o )  : o.;oo . . . .  o,.ooo 

" -  HaO - : t ' ~ , , +8+ )  . . . .  : . - "  . . . .  ~ . ' . ' ~ - - ~ ' ; ~ a D :  - - ' "  . . . .  

_ 70yAL+ :(I+O.,~SI I ) .  " . .  * , S ] 9  a b , 7 6 6 . . . B , I e e . . 0 . , 0 6 1  ..  l ,O+IT . . .  

e O L I O S  OUTPUT L D - X O L E a / H R  
~ ,  , . , .  . . . . .  . . . . .  • .  , . ,  , . . . . .  O l l m l l B g l m l l l ~ l m l l t ~ l l a  ~llllzlllMIllliilglgellllilllil' 

C H 0 8 N X 
• CHAR ENTRAINED ..... 

TOTAL SOLIDS 

"[O;AL OUIeU~ 

~ C C U . U L A T I O N  

CLOSURE 

(OUT+AOC)/If l, Z 

0,203 0,030 0o031 O,OOq 0,001 0,0~1 
0,63B 0+135 O, |4B O,OaT.O,O0~ 0,091 

t , L E |  9,163 0 ,18~  0 ,03 |  0,003 0,119 

~,660 26,~ .6,~h 0,0~2 S,050 0,|19 

O,O|O ~0,0G3 0,004 -0,000 0,000 O,U02 

$00,0  I 0 0 , 0  I 0 0 , 0  I 0 0 , 0  8 100,0 



5360-O02GFse 

PDU YIELD PERIOD 7 
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RECONCILED DATA 

YIE~O PERIO0 I ,  UNIT OPERATIONS 

TIHE DATE 

1030 e-T-CO 

1030 8o8-80 

84,00 HRS 

FROH 

TO 

DURATION 

HODE OF OPERATION OA81FIER OfiLY 

* PERCENT OF TI~E ON 8TREAH 

"" "COAL FEED lO0.O| 

8TEAH lO0*O~ 

8YH ORS lOO,O| 

. . . . . . . .  BACKEHO O.OX 

UHIT COH~t¥3OH~ 
UH|T ~EHPERAIURE 

• (OEO F} 

GA~IFIER l lSq .  
A~t~e ~ 4  . . . . . . . . . . . . . . .  I ~ 1 , ~  • 

I GA$1F|ER PROCESS 1EHPERATURES 
8EO HEIOHT TEHP 

(OEO F) (FEET) . . . . . .  
D 

e2.2 loeb, 
" ' "  7 1 , 6  1288. 

67.9 lEeS. 
51,8 1274, 
97.7 1~83, 
q2v6 |~7~. 

~6,4 l a S O ,  
21,4 I~S8. 
11,3 12bl, 
6.1 l l 80 .  
0.0 798. 

PRESSURE 
(PSIA) 

212. 

YIELO PERIOD I ,  UNIT PROCESS VARIABLES 

U~IT TEHPERATURES PROCESS HETAL 
(OEG F) (DEO F) 

CATALYST AODITION~ COAL PRETREATHENT AND FEED UNITS 
LOCK HOPPER 3 193, 115. 
$CREH ORYER 3El 
OXIDIZER I TOP 2~6, 

HID E27, 
6TH 205, 

OX|D|IER ~ TOP 375. 
Hln 373. 
BTH 31a, 

LOCK HOPPER i TOP 280, 
HID ETB, 
LOHER ~81. 
CONE 29~. 

LOCK HOPPER ~A HID. 251, 
CONE E550 

LH=~A FEED POT 
LH-~A FEEO LINE HlO 

LOHER 
LOCK HOPPER 2B HIO ~4~. 

CONE 257. 
'LH'28 FEED POI 

LH't8 FEEO L|NE HIO 
~ LOHER 

8YN GAS PREHEATER 
'STEAH GENERATOR qS9, 
8TH & 8G SUPERHEATER lO/8e 

335, 

265. 

243, 
2t6, 
~ST, 
3 bO, 
36Q, 
rib3, 
248, 
251, 
356, 
3~e, 
n52, 

936. 

* GASIFIERe FILTER8 AND SCRUBBER 
OASIFIER 
TOP OF OED [~88, 
OTH OF BEO 1261. 
BED AVERAGE [1840 
CYCLONE 
OIPLEG TOP . . . . .  l~Sq. 
DIPLEG HID 12~0, 
OIPLEG BTH 759o 
OIPLEO SLOPE 
FILTER INLET 7qT, 
FI~TER I 
FILTER 2 
$C~U~BER iNLET 5e~o 
SCRUBBER TOP 6~¢ 
~CHUBBCR HiD |39, 

3OUR GAS SIR|PPER TOP ~qe, 
HID L89. 
UTH ~15, 

I ) 2 8 .  
1~34. 
1~98, 
999. 

1158. 
895. 

1~64, 
|~95, 
806, 
709. 
698. 
556, 



~J 

,4  

YIELD .PERIOD 70 801108 COHPOOITIOI~8 

* UI.TIHATE IAHALI$IS • 
COAL*CAT 

COMPGflEtIT (FC) (GHC) 
(flTX) (HTI~) 

H 4013 0088 

C . 6~0T8 $4082 

8 4010 3033 
PYRITIC |06(~ 0007 
8UL.FATE 0,~4 0,31 
ORGAHIC 20:'6 2095 

0 I2*SI 10,445 

N 1,24 0,~6 

¢1. O,OT 0010 

IO$-FREE ASH ) 3,,~3 30.13 
• I ~M  i ~ l ~  e lm l l e l  l 

TOTAL IO0,O0 I00,00 

* ASH AXALY8|S 

ASH 23,~1 

¢IH RESIDUE ~0.52 

803"C/H RE$, 13,0S 

* A8H ELEHENT ANALYSE8 

$ Ii0~ 26,  q 1 

F~i03 9.2T 

AI.,:~O.~ 9029 

¢kO | ,03  

14(;0 0,4 S 

T~02 O,qT 0053 0,45 

P~O5 0,25 0,13 0,~7 

NAB0 0,90 1.06 0000 

CATALYST (FROH ACIO SOLUBLE 
K~O 50,43 4 0 0 9 Q  4a.?1 

I g , m  w e n e o , m  en w qem eeee~t 

TOTAL 100-00 g 3 o S q  100,00 

(HT% OF 1U1~ 80L108, OHT) 
CHAR fftO & CIQ LH3 FEEO 

tGB) |GF) (COAL) 
(HTI) (HTX) (WTZ) 

0oTq 0~84 S.I5 

49084 b3015 TO,el 

30T~ 306~ 4. |9 
0.~6 0006 " 1,63 
O,~q 0,22 0,25 
3*12 3032 8.11 

8020 4,70 9.22 

0028 O.SO 1.36 

0,13 0,17 0006 

3?003 8?,04 9079 

lO0,O0 100,00 100,00 

(NTS OF TOTAL $OLIU8) 

39,~5 L03;59 38032 SO,Oh 

42010 58,72 3103A 9,5~ 

|2016 40;46 30000 9,a5 

.(NT~ OF BOA"FREE A8fl) 

23,60 80.S2 2601~ 53,36 

8.89 %b9 8065 15.38 

8".55 g.?J 8094 Ig*67 

I , I I  2,19 t , I t  3,T? 

0*48 0046 0048 O*gt 

0054 I008 

0o"13 00J8 

0,00 000 

AflALYO|8) 
53. Q3 2,35 
8 w m w o  o o m h m  

lOO*OU 46096 

YIELD PER|OD T, PRODUCT GAS DATA 

* PRODUCT GAD PARTIAL PRE~OURE8 
! 

GA'SIFRR 
8ALANCE USED HEO 02 H~ 

TOTAL e,~as11He (P~I~) ~11~t ~lI,~ a11,8 
H~ (P$lk) 100.7 100o? |00,? 
CO (P~Ik) 140T 1~07 1407 
CH4 (PSIA) 3403 34,3 3403 
CO~ (PSlA) ~ . 8  ~4.8 tS,D 
H~8 (PSlA) 10) 1.3 1,3 
H29 (PS[A) 8501 850[ 85,1 
N? (PSIA) 11,8 11.2 11.~ 
NH$ (P$|A) "0*0 "0,0 "000 

H20tCO 508 508 5,8 
HOOtC02 30q 304 $,4 

* UflIT Ok8 DATA 

8VN OA8 H~T (LOStHOL) 

|flJECTION 8A8 HXT (L881HOL) 

PRODUCT GAS HHT (LOOIHOL) 

PRGDU©T GAS 

PO AT OTH (DRY) |OCFH) 
(ORYe Ht FREE) (OCFH) 

i 
PO AT GASIFIER OUTLET (OCFfl) 

|NCLUOE5 N~ ANO H20 (ACFH) 
6 

PO AT OASIF|ER OUTLET (OCFH) 
(EXCLUDE9 N2) (ACFH) 

* 5ABED OH OXYSEN OALANCE 

6A8iFIEA 

6.1 

000 

13,9 

309401 
~909,I 

4500,6 
0400~ 

431Y,6 
806,1 



YIELD PERIOD 7. 80L108 OATA 

i 

YIELD PERIOD 7, UNIT CONVERBION8 

* CkTALY81 OISTRIBUTION 
FEEO 01¢ OXC On OF 

' (~TZ) (HTZ) (~TZ) (HlX) (~TZ) 
K AJ'K2O 1,7 1906 lq*8 1600 1405 
K AS KOH 902 1706 1706 2105 I?oa 
K A8 KaC03 11o3 21 . I  21,? 2605 a l , a  
e AS K 604 12o3 t + . 3  2500 la .O 
K HAIER/AC2D 
~OLUBLE RAT20 00505 Ot65C 0=652 OeSS3 00646 
KaO H~O 2NSOL ~08 S,I 501 801 501 
K2C03 ' INSCL 506 T.S 705 1108 7,5 
M " INSOL 302 ~03 ~03 607 q,3 

CARBON 6207"'5~,~ 5; ,a 4909 630~ 
K ON OAROON IO,~ 2a,q 2a,q 30,0 190~ 

ABTH ASH 23.8 5905 39.S 205.6 5803 
K OX ASH 2705 320! 51,1 1005 31,3 

KOH'FREE'ASH" "'2309'" 2109 2101 0202 21.I  
K2COS'FAEE iSfl I f , ?  27.8 16,B 7102 IT,2 
K ON K~COS- 
FREE ASH §q.4 6809 *7208 190q 70o1 

"* BASED ON ACID 80LUBL[ OEIERHIHATION 

CATALYST "'°KOH 

*,PARTICLE 811E DIS1RIDUTIOH (CURULATIVE HT X) 

FEED 6OLIDD HITHDAAHN 
BIEVE (FC) (OTC) (OHC) (DO) 

lO HESF) 20000 9906 9906 9900 

20 HE8H 99.8 97o5 9T05 9505 

• 30 XE$H .. 98,4..  .93 '?  95,7 8q02 

40 HEBH 9 | ,4  ~O*k 8006 6?05 

60 HESH 4909 390T 3~0Y 2409 

• 80 HESH 36,1 ~S,S 2505 13.1 

|00 HEBH 2504 2202 2202 6,4 

200 XESX' 2~02 803 803 1,3 

..... 325 HESH . . . . . . .  207 . . .  0.4  O.l  O,i 

HEAH PARY|CLE OIAHEYE~ (H|CEON$) 

(FC) .(GIC) (OHC) COB) 

NUHSER HEAN aO, 51o Sic ?0, 

VOLUH[ SURFACE NEAN 149o 1940 194o ~900 

NEIGHT HEAN 255, . .319,  5190  q05o 

* ROSEN-RAHRLEA CONSTANTS 

ABSOLUTE $]ZE 
CONSTAHT(H|CROHS) 

(FC) 

211o 

SIZE OI$T~28UTIOX | .8? 
CO,STArt 

BULK OENSITY(GICC) 00770 

8ULK OENSITY(LBSICFTI 4800 

FINES 
( U )  

99 , |  

91o6 

860b 

1909 

4412 

21,6 

1109 

2,3 

007 

(OF) 

330 

2200 

330. 

IGTC) (OHC) (Oe) IGF) 

~40 $Q4o 5~S, 37e0 

~,28 ~,28 2+35 2~2~ 
• x 

00250 00250 0039| 00250 

ISe6 I5o6 ~400 ~5,6 



YIEL~ PERIOD 1, FLUIO-BOL|DS OATA 

! 

* OASIFIEH ,~EO PROPERTIES 
BED 80TTDH b~. " - -v  (LBSICF) 
BED TOP DENSITY (LBBICF) 
BED AVERAGE DENSITY (LBSICV) 
BEG HE|GHt (FEET) 
BED HOLOUP (LOS} 
BED VOLUHE (CFT) 
ACTIVE BEO TENPERATURE (OEO F) 
ACTIVE BED VOLUME (CFT) 
SPACE VELOCITY (ACT BED) (ACFHICF) 
BIH.$UPERFIC|A~ VELOCITY (FTIBEC) 
TOP SUPERFICIAL VELOCITY "'(FTIBEC) 

I I ,B  
8 , ]  

10,3 
52,~ 

~91,9 
~B,tSO 
laTt.T 
aao38a 

36,1 
O,~SO 
0,413 

*CYCLONE ,.FOR.ANCE 

TEHPERATURE (OEG~VF) 
PRESSURE (PSIA| ~ . . , ~ . ~ T t . 8  

"INLET GAB'RATE . . . . . . . . . . . . . . . . .  ( 8 C F ~ '  ' 4500,6 

BOLIOS ENTERING . . /  " (LB81HR) 3.S 
DUCT ~OkO ~ (LEBIACF) 0,1798 
SOLIOS CAP~:flTEO . . . . . . . .  (LBBIHR) D,O 
BOLIOSJrD~APING" . . . . . . . . . .  (LBS/HR) 3,Y 
OVER.JI~ EFFICIENCY (CAPTUREOIENTER|NQeNTZ) 0,0 / -  

• BOLIDS ENTRAZNHENT LOSB TOTAL -325 HE8H 

COALtCATALYST FEEO .... (LBSIHR) 68,64 1,85 
TOTAL ENTRA|NEO ' (IODINE) " " '  3,4T "" 0,0~ " 
ENTRAINED/FEED (NTZ) S,IZ OoO~ 

ENTRAINEOIFEEO . . . . . . . .  
(FEED VINES BACK|O OUT) (NT~) -2,7Z 

• SOLIDS'CARBON LOtS . . . . . . . . . .  

CARBON IN FEED (LBStHR) 4],05 |,06 
CARBON iN ENTRA|flED F|NE8 (LBBIHR) a,19 O,OI 
ENTRAINEOIFEEO (HTX) 5. |~ 0,0~ 
ENTRAINEOIFEEO 

(FEED F|NE8 BACKED OUT)" (HT~) " ' -~ ,5I  

YIELD PERIO0 

* $TEAN 

T* UNIT CONVERB|DNE 

CONGUHPTION 

STEAM INTO UNI1 

STEAH REACIEO NITH CARBON 

8TEAH REACTED ZN 8HIFT 

8TEAN FRDH HETHANATION 
BASED ON RECOVERED HaO 
BASEO ON H~ BALANCE 
BASED ON Oa BALANCE 

TOTAL STEAM CONBUNEO 
BASED ON HECOVERED HaO 
BASED ON H~ BALANCE 
BASED ON OZ BALANCE 

CONVERSION 

PHIHAR¥ 
GASIFIER 

(LBBIHB) 94,84 

(LBSIHR) ~1,31 

(LBSlHR) |q,sa 

(LBSIHR) "18,59 
(LBStHR) "10,59 
(LBSIHR) "18,Y9 

(LBStHR) ae,OT 
(LBBIHR) ~8,OT 
(t.88tlIR) 28,01 

* BTEAH 

GAS.|FICATIDN .. ( Z ) 28,8 

NATER-GAB 8HIFT ( X ) ZOeB 

. . . . . . . . . .  HETHANAYIOH " '  
BASED ON RECOVEREO HaO ( ~ ) ° |9 ,6  
BABE~ ON H2 BALANCE ( Z ) e|9,6 
OABED Off OZ BALAHCB ( X ) 01906 

TOTAL 8TEAH CONVERTEO 
"'" BASED ON RECOVERED HaG ( ~ ) aqek 

BASED ON Ha BALANCE ( Z ) 29,6 
BASED ON O~ BALANCE ( I ) 29,6 

Q 

• REACTION RATE PARAHETERB 

CARBON CONVERrEO/STEAH FRO 
GASIFICATION ONLY (LBIILB$) 0,19~ 
GASIFICATION ONLY (HCI.tNOL) 0,a80 

|NCLUOEB DEVOLATILIZAT|ON (LBSlLBB) 0,300 
|NCLUOE OEVOLATIL|ZATION (HOLtMOL) 0,450 

CARBON CONVERTEOIBEO VOLUME 
GASIFICATION O N L Y  (LBBIH~)ICF 0,6Q| 
GASIFICATION O N L Y  (HOLIHR)ICF 0,055 

| 

INCLUDE DEVOLATIL|ZATION (LBSlHR)ICF 0,q99 
GASIFICATION O N L Y  (HOLIHR)ICF 0,08$ 

CARBON |N BEOI$TEAH FEED LHStILOSIHR) 1,681 
CARBON IN BEOISIEAH FEO NOLI|HDLIHR) ~,~3~ 

* CARBON CONVERTEO BASED ON RECOVERED SQL|OS 

(BTEAH CONSUHEDtBTEAH INTO 8EO) 



i 

YIELD PERIOD Te UN|T COHVEABIONB VZELD PERIOD T+ HAIERIAL BALANCES 

* CARBON CONSUHPTION .+ 

|H COALtCATALYBT (LBStHR) CARBON 

CARBON FROM OEVOLAT|LI|ATIOH (LBStHR) 

CARBON GASIFIED 
BASED ON ~C ANALY8|8 (LBStHR! 18+~3 
OASEO ON RECOVERED SOL|DS (LBSIHH) tO,aS 

TOTAL CARBON CONVERTED 
BASED ON GO ANALYSIS 

"BASEO ON RECOVERED SOLIDS 

PRIHAR~ 
OABIF|ER 

qs.os 

lO+|O 

(LBSIHR) ~8.42 
(LBSIHE) ZB,4~ 

. . . . .  . .  ° o ,  o o  . . . .  r " ' "  • '  

|CARBON CONVERSION (C CONVERTEOIC |N FEED) 

OAS|F|CAI|OH ONLY 
BASED ON OC AHALY8|8 ( I ) 4a+3 
BASED ON RECOVEREO 80LIOI ( k ) 40,3 

|HCLUDIH6 OEVOLAT|ZAT|OH 
BASEO O~ O~ ANALYSIS ( % ) 65,0 
BASED ON R~COVERED SOLIO8 ( X ) 65.0 

* 8PECIPIC REACTIO~ RATES 

;AS|F~ATI~| O~LY 
EASED OH GO ANALY~E8 
BASED ON RECOVERED SOLIDS 

INCLUDING DEVOLATILIZATION 
BASED OH GC ANALYSES 
BASEO ON RECOVERED 80LIDS 

(C CONVE~TEDIC IN BEO) 

( XleR ) It=4 
( ZlH~ I i ts4 

{ Z/HE ) t?,8 
( X/HE ) 17,8 

* ASH ArID FIHE8 BALANCES -$a5 
CIH 803 FREE 803 FREE HE$~ 

ASTH ASH RESIDUE ASTH ASH CIH REID FINES 
|NPUTI (LOBtHR) (LB$tflR) (LRBIH~| (LBStflR) (LBBIHRJ 

COAL*CATALYST 35.95 1 4 ~ 0 8  10+45 8.q6 I,,S5 

OUTPUTS 

PRI CHAR CARRYOVER I+33 t.a9 o.q4 I+04 0+0+ 
SOLIDS NiT|IDRAWN lb ,  I I  IS.a9 q.33 lO.aO 0,0S 

TOTAL " i lo44 14.58 I0++1 11++I 0.05 

ACCUHULAT|ON! 0~02 0+02 0,15 0,01 0+00 

CLOSUREI 
(OUY+ACCUH)t|H 172.4X 103+TZ 9q,BX I+S.51 3,IX 

"3~5 HEBH ~|NES P~ODUCEO |N UNIT (OUTPUT+ACCUH-IHPUT) -~®OO 

PEQOUCEOI{QUtPUZ+ACCUH| =*=~=*~ 

I ASH (LEHEHT BALANCE 
810~ 

IflPUTI 

COAL+CATALYST 

OUTPU?I 

CHAR ENTRAINED 
C~AR HXTflD~AHN 

TOTAL 

ACCUHULA?|ON 

CLOSUHE 
(OUT+ACC)IIN 

FEaO3 ALO0$ CAO NGO 803 T|O2 P2O5 NAa( 
LDBIHRLBSIHRLBSIHRLBS/HRLBSIHRLBS/HELUSIHRLBStHRLBSa 

2oSI3 0o969 OoqlI 0121~ o,oqT 4138q 0e049 O,02T OeO! 

O,aUI OoOeI O,08q 0,010 9,0oq O,JIq O,OOS OeO0| 0,01 
~obb~ OtqOS Ooq06 O+a04 O~QE3 41qbl 0+04~ OoOab 0,0( 

~,9|~ 0*986 0®990 0,215 O,OqB 5,~15 0.047 0,0~I 0,0! 

~0~100"0+017"0®0t9"0®003"0.00| 0,004 O,O0~'O*OOO 0.01 

lO0.OIIO0+Ol100,OliO0,OIiO0+Oll2O.41100+OllO0*OX100*l 



c.n 
01 

YIELD PERIO0 T. UNIT PREI8URE! 
a 

i UNIT PRESSURE 

LOCK.HOPPER +A 
LOCK HOPPER ~B 

8TEAH OENERATOR 

COAL FEEO LINE A 
COAL FEED LINE 8 

. . . .  GAIIFIER TOP 
HID 
BIH 

"CYCLONE OUTLET 
FILTER OUTLET 
8CAUBBER Q ,  e .  ~ J  I I I I ~  

(PIIA) 

IB3,+ 
IgS,q 

a4T,3 

abe,9 
278,3 

+71,6 . 
+7300 
215.0 

271,8 
+7009 
2rO,~ 

. . . .  B , . o  , • ° 

GAOIFIER OIFFERENT|AL PRESSURE8 
BED DIFFERENTIAL 

'HEIGHT . . . . . . . . . .  PREBSURE 
(FEET) (P81A) 

"" 0 ,0  4,1 

. . . . . . . . .  6.1 . . . . . . . . . . . . . . . . . . . .  3.+ 

16o4 +,4 

"" 16o4 . . . . . . . .  I06 

3T,S 0,9 
. . . .  , . . o  

4ToY 0.4 

SYol 0,1 

6 T ~  . . . . . .  0,2 

l q , i  0,+ 

YIELD PERIOD 7. HATERIAL UALANCE8 

t OABIFIER ELEHENT BALANCES 

INPUT (LOglHR) C H 0 8 N CL" 

COAL + CATAL¥OTOI 4] .05 2,83 0.59 ~.BI3 0.852 0.041 

8TEAH o 10.61 84.+] - - . I 

8YN GAB I0+]3 90+T 13.76 = 0,000 " 

TOTAL 53058 +2,T~ 106.58 2,013 0085+ O*Oe' 

OUTPUT (L881HR) 

PRODUCT GAS (ORY) 38,60 
PROOUCT HATER 0.15 
CHAR HITHDRA~N 1+o58 
CHAR ENTAAINEO 2,19 

TOTAL 53,5+ 

80LI08 ACe. "0.13 

CLO8URE! IO0.OO 

t*  EXCLUDE8 CAflBONe HYDROGEN 

15,02 44.60 leTu6 |3,65T - 
l . A l  59.F! mO.O00 oO.OOO 
O.+O +,OT 0.938 0,056 0 ,03  
0,03 O, lb  0,125 O.OIT 0,00 

++.rE 106.51 2.888 13.730 0.04 

• 0,00 0,04 "0,016 0,000 0.00 

IO0.O0 I00.00 I00.000 e I~ ,a t t  100.00 

AND OXYGEN IH CATALYST 

i CATALYST BALANCE 
ACID 80L H+O 80L 

POIABBIUH POTA881UH 
(LBB/HR) (LBBtHR) 

INPUTI 

COALtDATALYST 4,38 

OUTPUTI 

P~l CHAR CAk!tYOVER 0,42 
PA| PRODUCT HATER 0.0 
80LIO8 HID $.?T 

TOTAL 4.19 

ACCUHULATIOHI 
PR| GABIF 0.19 

CLOSURE! 
(OUI~ACCUH)IIN 10~,0~ 

. o J .  • . ,  . • .  

+ , a !  

O,aT 
0,0 
a,09 

' 2055 

0,00 

|Ob,TZ 



) 
.11 

oi~ku ~n~uu  I ,  ~KUPUbl bah UAIA 

k iA$IFIER PROOtlCT Ok8 (FROH F|LTER8 AND SCRURBER) ( 0 ~ )  

HAJOR COHPONEttT$. HDL ~i HIN9R CUHPONENTS. PPH 

H~ 5 ] , 9 ]  C~llb 
CO ?.Be C~H4 
C02 13.15 C$H~ 

H28 , 0,6B C08 
N2 5,98 80~ 

t 8ABIFIER PFIDOUCT 6AS.(IflCLUDE$ UN~EACTED BTEAH) 

H8 37,9B 
CO S,q~ 
COi l*  9,15 
CHI 1~,6|  
HZO** ~| ,2S 
H28 0.46 
~ ~ , l l  
~HS -9,90 

eCFfl CHAIL8 O FE[O 

8CFH CHAILB C |N 8EU 

* EOU|LXBRXUH CONBTAHTO 
REACTIO~ 

EQUILIBRIUH AT 
ACTIVE BED /EHP 

(1~71.7 F) 

GR~PX|TE-H|Ol ¢ *H~OxGO tHZ t . 3be l  
~HIFT I ¢O*X~O=OOe*H2 1 , ~ 6 5  
HETHAHATIOH I COt~H2xCHI~H~O O.|Oq~ 
OVERALL |2C*2H~Ox~HI+~O~ 0,3~59 

* HATERIAL BALANCES i 

INPUT8 (LBSlHD) OUTPUIn 

* OASIFIER (I~CLUDES FILTER AHD SCRUBBER) 

COAL t CATAL,¥BT 6T,TB 
8TEAH 9q,84 
XAKEUP SVN GAB | ) , ] b  
RECYCLE GAS 9~9 

TOTAL 895.99 
ACCUHULATION 0.04 

OVERALb |NPUTI |95,99 
GABIF ACCUH O,Oi 

0,0 
0.0 
9.0 
9.0 
0.0 
9.0 

13,21 

3,SS 

ACTUAL CORAESPONOINO 
EGUIL|BRIUH EOIIILIRRIUH 

E~P~EO8]ON T~HPE~ATURE 
(OE6 F) 

1,1834 . . . .  ° I ~ 5 1 , 0  
1,9969 ~ ' " °  1195.6 
O.Oq~9 . . . . .  L~3~*S 
0.~1T6 

(LB31HR) 

6 fo~ l  
~5,15 

qgogT 

PRODUCT HATER 
CHAR NITHOHANN 
CHAR ENTRAINED 
PRUOUCT GAS (OR~) 

TOTAL | 95 ,9 |  
CLOBUREI(OUTtACC)I|N m |90.9X 

PURGE Ok8 0.9 
9VEHA£L OUTPUT |95,91 
CLOSUREI(OUI*ACC)/IN 100.0~ 

, ~H  OAS EAL~NC[ 

INPUt! (BCFH) O~TPUT! ($CFH) 

SYN OAS TO ~ASlF 2011.St 
H2 HOL % 8~.~S tT~5.SI 
CO Hn~ % ~S.TS $~b~$k 

H2*CO IN PRODUCT GAS l g t 2 . b ]  
H8 HOL ~ 55.9~ 1668.78 

H2 BALANCE! 95.6D~ CO BALANCE! , 

YIELD PERiO0 T, HATERIAL BALANCE8 

* OA~IFIER HOLE BALANCE8 

GAS INPUT LB-HOLE$tflR 

C H 0 0 N 
~Y~ OAS 
N2 ( ~ , 6 0 0 )  " %199 o . 
CO ( 0 , 8 6 9 )  0.B69 ° OoO60 " " 
C" l  ( 0 . 0 0 9 )  0,009 9.090 " = - 
CO~ ( 0.9 ) 0.0 " 9.9 " " 
N2 ( 0 . 9 9 9 )  . . . .  0.099 

8tEAH 
H~O ( 5 . ~ 6 ~ )  " 19,5|8 5.~6~ = - 

TOTAL ( lO . t J~ )  0.869 19,T28 6 . |2~  - 0.000 

80LID8 INPUT ~8=HOLEBtHR 

C H 0 ~ N K 
COAL,CATALYST ] .584 ~.810 9 .5 ]T  0.988 0.061 0 .1 |~  

TOTAL lflPU| 4.4qq ~ . 5 5 1  6.661 0.088 ~.961 O.~|~ 

GAS OUTPUT 

C H 0 8 N 
PRODUCT ;AS 

H2 ( 4.391] n 0.795 - - - 
CO ( 0 . 6 4 3 )  9.643 - 9.6~3 = - 
OH4 ( 8 . ~ 9 ~ )  | .q98 5.qqa " o . 
CO~ ( I.OeS) 1.90S - ~.111 - - 
H2S ( 0 . 0 5 5 )  "- 0.119 = 0.95$ 
N~ ( 0 . 0 ~ 0 )  . . . .  O. ?S 
HH3 (-O.UDO) = =0.099 ; - -9.090 
,~0 ( 3 . T 0 6 )  " T.~13 ~. 06 = - 

TOTAL { t I . 8 1 $ )  3 . t t 6  t 8 . 3 | l  6.519 O.OSS 9.gTS 

8DLID8 OUTPUT LB"HULEBIHR 
Q~u~lmnmlmw~wm~ommwmmmmmmm~m~mw~maeaw~momemN 

{QUItAC~)i ;Nt ~ 190.0 109.9 190.0 |99.9 **m** 100 

CLOSURE 

C H 0 8 N K 
CHA~ [NTRA|NEO 0, |8~ O,O~9 0,010 0,004 0,001 O,V|I 
CHrR H|THDRA~ | tOqt  O.|gB 0 . | ~ 9  010~9 0.004 0.091 

VOTAL 80L[0S | ~ 2 9  0.~2? 9.139 0.033 O.QOS 0~101 

TOTAL OUIPUt 4.456 82.558 6.659 0.988 0.980 0 . |07 

ACCUHULATIO~ "9 .01 |  "0.900 9.002 "9.090 0.009 O.OOS 
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YIELD PERIOD 

RECO~C|LED DATA 

8. U~JT OPERAT|OH8 

F~OH 

TO 

DURATION 

HOD£ OF OPERAT|O~ 

TIHE OATH 

1230 09-1~-8 

1230 09-13-8 

34.00 XRS 

YIELD PERIUP 8I MATERIAL BALANCE S8 

, PERCEHT OF T/HE ON STREAM 

.COAL FEED 

SlEAM 

~YN GAS 

~ACKE~O 

~00,0~ 

tO0=O~ 

lO0~O~ 

0,0~ 

, UNIT CONDITIOHS 
U~IT 

OASlFIEQ 

TEMPERATURE 
¢OEG F) 

1182. 

PRESBU~E 
(PSlA) 

51q, 

* 6A$1FIEArPROCESS TEHPERATUHES 
OEO HEIGHT 

(FEE~) 

77,6 
67,9 
~7,8 
4T,~ 
~2.5 
31,5 
~6,q 
Et,~ 
L t , ;  
6=t 

TEHP 
(DIG F) 

IO]O, 
|~75, 

t~9t ,  
t$O], 
1~1t, 
I?q~* 
|293, 

1+51. 
I t / Z ,  

YIELD PERIOD 8, UNIT PROCESS VARIABLES 

UNIT TEtlPERATURES PROCESS HETAL 
IOEG F) (SEG P) 

CATALYST ADO|TIONe COAL PRETR~ATHENT kflD FEED UN|T$ 
LOCK HOPPE~ 3 LQ|. g2o 
SCREW DRYER 30~, 33q, 
OXIDIZER ! TOP 258, 

HiD ~65. 
BIH 2~S. 

OkiOIZER 2 TOP 3ql ,  
MID 3ql.  
OTH 390. 

I LOC~ HOPPER I TOP ~98. 
XlO 305, 294, 
LO~ER 30~, 
COltE 303, ~71. 

'LOCK MOPPER 2A H]D 88q. 313, 
CONE 30q, 3¢1, 

LHoEA FEEO POT 34T, 
LH=SA FEED LINE XlO E59, 

LOHER 311, 
'LOCK HOPPER ~8 HID ~83. 351, 

CONE 336o 378~ 
'LH'2~ FEED POT 30T, 
LH-S8 FEED LiNE H|D 269, 

LO~ER 6E5, 
~YH GAS PREHEATER 39T, 
STEAM GENERATOR 486. 
8TH & 89 SUPERHEATER 10~3, 925. 

* OA$IFIER# FILTERS ANO 8CRUSOER 
GA~IFIER 
TOP OF BED |~996 
UTM OF BED 1~61w 
OEO AVERAGE 1182. 
CYCLONE 
DIPLEG lOP qSb. 
DIPLEO HID ?q~. 
OIPLEG OTH T36o 
DIPLEO SLOP[ 
F~LT~R INLET |0|3® 
FILTER ! 
FXLY[~ 

5C~U~EH TOP ' Ta. 
5CHUOSER H;D 133e 
SCrUffiER 8TH E46, 
3OUR GAS STRIPPER TOP 212. 

HiO ~OOe 
6TH 215, 

13E41 
llTgo 
1289. 
lO~e 

7')6. 
8qOo 

t lR ) l  
I I3U, 

q~U, 

eO~v 



I 

ui 
uD 

YIELD PERIOD e. UNIT PREB|IIRES 
6 

n UNIT PRESSURE (POlk) 

LOCK HOPPER 2A 46R03 
LOCK HOPPER 2B 527.9 

OTEAN GENERATOR 5B$.5 

COAL FEED LINE A 5a905 
COAL FEEO LINE O 55301 

OADIFIER TOP 519.4 
HIO 522,0 
OTH 525.5 

CYCLONE OUTLET 519.8 
FILTER OUTLET 520.9 
OCRUOOER 52009 

i 

GADIFIER DIFFERENTIAL PREDSURE8 
DEO 

HEIOHT 
(FEET) 

0.0 

501 

1604 

,2b04 

31,5 

. q l , 7  

5T,8 

6709 

O4.2 

DIFFERENTIAL 
PREaSURE 

(PelAI 

T,2 

6,0 

4,6 

3.4 

1,8 

I02 

I .Z  

t .6  

YIELO PERIOD 8, HATEflXAL BALANCES 

I GA$1FIER ELEHENI BALANCES 

INPUT (LBDIHR) C H 0 8 N CL 

COAL • CATALTBTet 6 3 . i l  3.99 11.61 40150 I.q84 0.06~ 

8TEAH - 16.15 laB.19 - - - 

8lN GAB 10050 14059 24025 " IoI3T " 

lOYAL 82012 3lot3 164.55 4.|50 20T20 0.065 

OUTPUT (LDSlHH) 

PRODUCT GAD (DRY) 70.94 
PRODUCT HATER 0.51 
CHAff N|THDRAWN T,t5 
CHAR ENTRAINED, 2069 

TOTAL 61.29 

OOLZOS ACC, 0,90 

CLOSURES 100 ,00  

,e EXCLUDE9 CAROON, HTOROGEN 

24.06 77.50 3.ITS 36.1t3 " 
10052 B4.ea 00009 0.008 
0oll  1,52 0,570 0,071 0,031" 
0,03 0040 00219 00006 O,OI3 

34.71 1Be.aS 4.07? ]6.tqB 0.044 

0,01 0,$0 00~14 0,140 0.019 

lOOlOO |O0,OO 10OeO00 i l~61 l t  |OOoOOO 

AND OXYGEN IN CATALYST 

* ¢ATALVOT BALANCE 
p 

INPUTI 

COAL~CATALY8¥ 

OUTPUTt 

PR! CHAR CARRYOVER 
PRI PRODUCT WAVER 
SOLIDS NID 

TOTAL 

ACCUHULATION! 
P41GABIF 

CLOSURES 
(OUI~ACCUH)/IN 

ACTO 80L 
POTASSIUH 
(LB8/HR) 

¢,TL 

1.15 
O.O 
~.96 

4,11 

0,60 

IOO,O~ 

H20 SOL 
POTABSlUH 
(LD8/HR) 

2,38 

O.8Y 
000 
1.14 

2.61 

' QQIQRR 
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YIELD PERIOD 8, FLUID=SOLID8 DATA 

* GASIF|ER UED PROPERTIES 
BED DDTTOH DENSITY 
BED TOP DEN$1TY 
BED AVERAGE OENSITY 
GEO HE~GH~ 
8EO HOLOUP 
BED VOLUHE 
ACTIVE BED TEHPERATURE 
ACTIVE 8ED VOLUHE 
8PACE VELOCITY (ACT ere) 
BTH SUPERFIC|AL VELOCITY 
TOP ~DPERr~CXAL VELOCITY 

,CYC~.~E P~RFORHANCE 

tEHPERATURE 
PRESOURE 
INLET GAB RATE 

M 

Z~LET GAS VEL~C|YY 
SOLID3 ENTER|~G 
OUST LOA~ 
~Ot]OS CAPTU~EO 
SOLIDS ESCAPI~D 
OVERALL EFFICIENCY 

* SOLIDS ENTRA[flHENT LOSS 

COALtCATALYST FEEO (LB$1HR) 
TOTAL ENTRAINED (LDStHR) 
ENTRAINED/FEED (HT~) 

ENTRAINEDIFEEO 
(FEED FINES SACKED OUT) (HT~) 

* SOLIDS CARSON LOSS 

CAR~O~ IN FEED (LR$tHe) 
CA~GOri ]~ ~RA|NEO FI~ES (LBStHR) 
E~AINEO/FE~D. (HT~) 
Ef~THAIhEDIFEED 

(FEED FI~E~ 8AC~ED 0 ~ )  (HY~) 

(~RS/CF) i l , 3  
(LB~ICF) 18.0 
(FEET) 55o0 
(L85) Sal.O 
(CFT) 3 0 , ~  
(OEG F) 12qO.S 
(CFT) ~3,~84 
(ACFHICF) ET,~ 
(FTISEC) o,Iqq 
(FTtSEC) 0,333 

(DEC F) 1041.I 
(PSlA) 519.0 
(SCFH) e86~.7 
(ACFH) 561.4 
(FTI~EC) I I ,S  
(LB$1H~) &, l  

(L~SlHS) 0.0 
(LSStHR) 6.T 

(CAPTUREOIENTERING,HTX) 0.3 

TOTAL 

q8.83 
6.69 
6.ax 

63.61 
~,6q 

-3~5 HESH 

0,40 
0,03 
O.O~ 

-0 .4 ;  

0,~2 
0,01 
O,OX 

¥IEtD PERIOD S. UNIT CONVERSIONS 

* $TEAH CONSUHPT|UN PR|HARY 
DA81FIER 

BTEAH INYO UNIT (LBd/HR) Iqq.sq 

8TEAH REACTED WITH CARSON (LSS/Hg) 54.?~ 

8TEAH REACTED I~ S H I F T  (LBS/HR) 37.21 

8TEAH FROH HETHANATION 
BASED ON RECOVERED f l a O  (LD~IN~) -q1.61 
BASED ON H2 BALANCE (LentilS) "q|e61 
BA~EO ON 02 8ALA,CE (LB$/HR) - q | . b l  

TOTAL STEAk COHSUHED 
BASED ON RECOVEREO H~O (LSSlHR) S0.38 
BASED ON H2 8ALAhCE [LBSIHR) S0.38 
BASED ON Oa BALANCE (LBS/HR) 50.38 

i $TEAH CONVER$|ON (8TEAH CONSUXEDtSTEAH INTO BED) 

DASIPICATION ( X ) $?.q 

NAYER-GA8 SHIFT ( ~ ) ~5.8 

HETHANAT|ON 
eASED ON R~COVEREO HaO ( X ) -as.a 
8ASEO ON H~ 5ALANCE ( Z ) -~8.0 
BASED O~ 02 OALA~CE ( W ) -28.S 

TOTAL STEA~ CO~;VE~TED 
BASED O~ RECOVERED HaO ( ~ ) 3~.0 
8ABED ON HZ BALANCE ( ~ ) 34.9 
BASED ON 02 BALANCE ( X ) 3q.9 

¢ REACTION RATE PARAMETERS 

CARDON CONVeR|EDISTEAH FED 
GASIFICATION ONLY (LBStLBS) 0.253 
GASIFICATION ONLY (HOL/HOL) 0.379 

INCLUDES DEVOLATILIZATION (LS$1LS$) 0.366 
INCLUDE OEVOLATILIZATION (HOLtHOL) 0.550 

CARSD~ CD~VERTED/~ED VOLUHE 
DAS|FICATZON O N L Y  (LBSIIIR)ICF I,~15 
GASIF|CATION O N L Y  (HOLIHR)ICF O,|01 

i 

|NCLUDE DEVOLAT|LIZATION (LBStH~)ICF | .16 !  
GAS|FICA~|ON ~LY (HOLI~R)ICF 0.141 

CAR~UN iN 8EOI~TEAH FEED L~$/(L~$/H~) I ~ $  
CAS~ON IN 8ED/STEAH FED H~I(HO~IHR) 1,850 

t CAR60~ CONVERTED 6kSEO ON RECOVERED ~08 



YIELD PERIOD B, UNIT CONVERSIONS 

YIELD PERIOD S, MATERIAL BALAHCEB 

! 

* CARBON CONSUHPTION PRIHARY 
GASiFIER 

CARBON IN COALvCATALYBT (LBBIHR) 63,51 

CARBON FROM DEVOLATILIZATION (LBBIHR) 16,40 

CARBON GA84FIED 
BASED ON GO ANALYSI8 (LBOIHR) $6.4B 
BASEO OH RECOVERED SOLIDS (LBBIHR) 35.4B 

TOTAL CARBON CONVERTED 
BASE~ ON OC ANALTB|B (LBBIHR) S2,OS 
BAIRD ON RECOVEREO SOLIDS (L6$/HR) 52,06 

*CARBDH CONVERSION (C CONVERTEOlC IN FEEO) 

DABIFICATI6N ONLY 
BASED ON OC ANALYSI8 ( X ) 57,4 
BASED ON RECOVEREO SOLID& ( I ) ST,4 

IHCLUOIHG OEVOLATI|ATION 
BASED ON 6C ANALYSIS ( X ) 8],1 
BASED ON RECOVERED SOL|DO ( X ) OB,I 

* SPECIFIC REACTION RATES (C CONUERTEOtC IN OEO) 

OABIFICATION ONLY 
BASED ON OC ANALYSES 
BASED ON RECOVERED SOLIOB 

( ~IHR ) 2n,S 
( X/HA ) 20,5 

INCLUDING OEVOLATILIZATION 
BASED ON GO ANALYSES 
BASED ON RECOVERED 80LIDS 

( XtHR ) 29,1 
( XlNR ) 29,1 

I ASH AND PINES BALANCES 

INPUTS 

COAL*CATALYST 

OUTPUTS 

PR! CORN CARRYOVER 
8OLIOS NITHORAHN 

TOTAL 

ACCUMULATIONI 

CLUSUREI 

" I tS  
CIH BOB FREE SOl'FREE NESH 

ASTH ASH RESIDUE ABTH ASH C/H REID FINES 
(LBS/HR) (LBStflR) (LBBIHR) (LBBIHR) (LOBtHR) 

21.15 19,81 15 .9 |  l ~ , ] S  0,40 

3,90 3,75 3,1Y ].30 0.03 
I I ,a6  12,1$ 9,6Y tO, i t  0.68 

45,16 15,S5 12,94 I$*q5 0,41 

D,31 2.5T 0,99 ~, |3  =O*6D 

(OUTtACCUM)ITN 85,4Z 92,81 tO0,6X 140.~I 2I,?X 

-325 MESH FINES PRODUCED IH UNIT (OUTPUT~ACCUH-INPUT) -O, ] l  

PRODUCEDt(OUTPUT,ACCUN) -$5t ,61 

* ASH ELEMENT BALANCE 

INPUTs 

COAL*CATALYST 

OUTPUTI 

CHAR ENTRAINED 
CHAH NITflDHANN 

TOTAL 

ACCUHULATION 

CLOSURE 
(OUTtACC)/IN 

BlOa FE20$ AL20] ¢AO NO0 SOl Ti02 P2OS NA2O 
LBS/HRLBSIHRLBB/HRLBBIHRLDBrHHLBS/HRLBSIHRLB$1HRLBB/! 
4,760 |,4TT 1,6~| 6.222 0,0~1 5,S84 0~089 O,O01 O,OO. 

1,191 O*3]Y 0,315 6,029 0*008 O*4a| O,OE¢ O,OOi O,OO 
3,578 1,004 le~20 0,173 0.061 1,957 0,058 0,010 0,00 

4.769 l , J~ l  ! ,535 0.E63 O,O?O ~1378 0,082 0.012 0,00 

"0,009 0.155 0.008 O,OgO O,Olg 0,201 O,O0?'O,Oll 0.00 

IOO,OXlOO,OZlOO,OXlOO,GX|OOeOX 46,2ZlOO*OZlOO,OXIO0,O 



I 

YIELD PERIOD 

* ULTIHATE ANALYS|8 

8. 8OLIOS COHPOSITiONS 

(HTZ OF TOTAL SOLIDS, DRY) 
. COALtCAT CHAH W/D i CtO LH3 FEED 

COHPOflEflT (FC) (GHC) (GO) (OF) [COAL) 
(wTX) (WT~) (~TX) (NTZ) ( . tX)  

fl 4.03 O.SO "0.56 0,44 5,13 

C 64,36 3~,9~ 3T,18 qo.~o 70040 

4,~0 3,3|  3,49 q,18 4,08 
PYRITIC 0,53 0,17 0,1~ 0,85 O,SI 
GULFATE 0,30 O,IS O,qT 0.~6 0,~9 
ORGANIC 3,37 a,99 a.88 3,07 3,~8 

0 I I ,TS %23 7,9~ 6,0~ 9,90 

N l,SO 0,]6 0,37 0,09 l , I T  

CL 0,06 0,13 0,16 0,80 0,09 

80]'FREE ASH 14.09 53.50 50.3~ 48,88 9.2T 

TOTAL IOO*OO 99,93 IOO,O0 100000 100,04 

* ABH ANALYSE8 (HT~ OF TOTAL 80L|D8) 

ASH ~| ,40 63.17 61,70 58,30 9.6~ 

CI~ ~ES|D~E ~ 0 ® ~ 0  6 6 ® 5 0  6 ~ 0  55,80 8~95 

803"CIH RE$, 14,50 56,90 5~.90 ~9~30 8o5~ 

(HTX OF 8O3"FREE A~H) 

32,70 36,48 O,O 

8,T0 9,7|  0,0 

11,50 9,6~ 0,0 

0.61 0.90 0.0 

0.~8 0.25 0.0 

0.74 0,0 

0,08 Q,O 

0,00 O,i /  

AflALYR|$) 
E~,~9 1,83 
o m ~ m m  m ~ m ~  

|00~00 * ~ 

* AGH ELE~ENY ANALYSIS 

810~ 34,18 ]Y,O0 

FE~03 10,60 10.38 

AL203 11.66 12,62 

CAD 1,60 1,79 

HGO 0,~8 0,6]  

TI02 0,64 0~59 0,60 

P~O5 0,01 O,Z4 0,10 

HAlO '0,00 0.0 0,00 

CATALYST (FROH ACZD SOLUBLE 
K~O 40,73 J6,~6 36,67 

B m m m ~  e m w m m  m m m m m  

"* TOTAL 100000 90,88 100,00 

YIELO PERIOD 8, PRODUCT OR8 OATA 

* PRODUCT GAS PARTIAL PRE88URE8 GAIIFIER 

BALANCE USED H20 02 H2 

TOTAL PRESSURE (PRIA) Si9,4 SI9,4 519,4 
H2 (P$lk) 159,8 |59,8 159,8 
CO (PSlW) 80,3 20,3 80,3 
CH4 (PSIk) 89,7 89,7 89,7 
CO2 (POIA) 60,5 60.5 60,S 
H28 (PSI*) ~,8 2,8 2,8 
H20 (PSIA) ISO,? 850,7 ~50,T 
N2 (P$1k) 36,9 36,9 36.9 
flH3 (PSIA) 0,0 0,0 0,0 

H20tCO 7,4 
: H~OtC02 ~,S 

uNIT GAS DATA 

8¥H gAS HHT (LBOIHOL) 

INJECTIOn OAR H~T (LDOIHOL) 

PRODUCT GAS HNT {LB$1HOL) 

PRODUCT GAD 

PO AT DTH (ORY) |SCFH) 
(ORY, N2 FREE) (8CFH) 

4 

PG AT OAS|F[ER OUTLET ($CFH) 
]~CLUDE8 N~ AND H20 (ACFH) 

Q 

PO AT GA$IFIER ~UTLET ($~FH) 
(EXCLUDE8 H21 (ACFH) 

* flASEO C~ O~YGEN BALANCE 

7,4 
2,S 

OASXFIEg 

6,7 

6oT 

I6,S 

4883,3 
4394,| 

6&6~,7 
670,5 

63?7.5 
62~,7 

T,4 



;3, 
'I 
zOt C~ 

YIELD PERIOD S. SOLIDS DATA 

*ePARTECLE SiZE O|STRI§UT|ON (CUHULArIVE MT X) 

FEED SOLIDS HITHDRAHH FINES 
81EVE (FC) (GTC) (GHC) (GO) (GF) 

10 HESH IO0.O 99,8 9900 99o8 98,$ 

80 MESH 99,b 99,1 99. t 99.0 ST,? 

SO MESH 98,q 95,1 95,7 96,3 95,6 

40 HESfl 9~,9 93,0 93,0 93.9 930Z 

60 HE8H 51o8 50,4 50,4 41,9 86,0 

80 MESH 3S,2 5608 36,8 ~9,4 50.4 

lO0 MESH I8.T |T01 1T,| 16,9 13o4 

800 MESH 508 602 6.2 603 to t  

$25 MESH 004 002 002 004 0.4 

* MEAN PARTICLE DIAMETER (HICRON8) 

(FC) (nYC) (GHC) (0~) (OF) 

NUHDER MEAN §30 TOo 70, 50. SS. 

VOLUHE 8URFAC( MEAH 1840 iROo 190o |960 iY60 

HEIGHT HEAN 2580 266o 868, ZOO, 211o 

* flDSEfl-RAHMLER CONSTANTS 

(FC) (OTC) (GHC) 

AGSOLUTE 81Z( 282. a85. 265. 
CONSTANT(HICHOHS) 

SIZE DISTRIBUTION 206q 2198 . lore 
CONSTANT 

OULN DENOITY(G/CC) O,1FO 

OULK OENSITY(LBS/CFT) 48,0 

(on) 

385, 

2,40 

(Dr) 

3?6o 

2,1q 

0,480 0,480 O,4TO 0,0 

30,0 30,0 a9o3 0,0 



3:, 
I 

* OAS|FIER PIIODUCT GAS (FROM FILTERB A~D SCRUBBER) (DRY) 

HAJO~ COHPUNENTS, HOL X HINOR COHPUNENT$e PPH 

HE 43.33 C2H6 
CO 5,50 CEH4 
CO~ 16,01 C3HU 
CHq 84,33 02~AH 
HE8 0076 CO8 
N2 " 10,02 808 

* OA8|FIER PROOUCT GAS (/NCLUOE8 UNREACTEO 8TEAM) 

HE 30.83 
CO 3.91 
CO~** 11,61 
CH4 11,31 
H80'* 88,89 
H88 0,5q 
rib 1,13 
~H] 0,00 

SCFH CHqO~B C FEED 

8CFH CHqlLB C IN BEO 

* EGUILIBRIUH CONSTANTS 
REACTIC~ ACTUAL 

[OUI~IBRIUH AT E~UILIURIUH 
ACTIVE BED TEHP EXPRE~$10M 

1,69~0 
L,5600 
0,0808 

GOAPHITE•H~O~ C ÷H~OzCO *HE 
SHIFT I CO*H~OzCOB*H8 
HETHANAT|ON I CO*3HE=CHq~HEO 
OVERALL I~Ct~HEOcCH4tCOE 

A HAT~R|AL DALA~CE$ * 

i~PUT| (LBS/K~) OUTPUt! 

6AB|FIER (INCLUO[8 FILTER kftD SCRUBBER) 

COAL ~ CATALYST 91,35 
S|EAH I94,39 
HAHEUP 8YN GAS 59,18 
~ECYCLE GAS 0,0 

TOTAL 300,81 
ACCUHULATION ~*E9 

OVERALL |HPUT $00,6T 
OAIIF ACGUH ~.89 

0,0 
0,0 
0.0 
0,0 
0,0 
0,0 

1 8 , 6 8  

6 , 6 8  

CGRREBPONDXNG 
EQUILIBRIUM 
IEHPERATURE 

(OeO F) 

1,4616 . . . . .  1~18,q 
3,16~8 . . . . .  1043,4 
0,0353 . . . . .  1340,0 
0,~390 

(LBSlHR) 

PRODUCT MATER 95,86 
CHAR HITHDRAHN ~9,1S 
CHAR ENTRAINED 6,68 
PROPUCT GAS (DRY) I?S,6 i  

TOTA~ 89T,30 
CLD8UREI(OUTtACC)I|N u qq,6x 

PURGE GAB 0.0 
OVERALL OUTPUT 19T.30 

¢LOSUHEI(OUY*ACC)I~N 98,83 

8YN GAB BALANCE 

INPUT; (8CFH| 

$¥N ~A$ TO OASiF 3333,56 
H8 HO~ ~ 8~,39 8146,53 
CO HOL Z IT*~I  581,03 

8YN GI ,LANCE! l l , 5 ~  

OU~P~Ti (SCFH) 

HE*CO IN PRODUCT GAS 2~84,07 
HE HOL ~ 43,33 8 1 1 5 , 1 ] "  
CO HO~ ~ 5,50 268,$~ 

H8 UALANCE2 ?~,033 CO 8AL~HCEZ 

YIELD PERIOD 8, HATERIAL BALANCE8 

* GAB|PIER HOLE BALANCES 

GAS iNPUT 

BYN GAS 
H8 ( T , E 3 / )  
CO ( 1,5413 
CH4 ( 0,000| 
C02 ( 0,0 ) 
~E ( 0 , 0 4 4 )  

8TEAH 
HAD ( 8 , 0 1 8 )  

TOTAL ( |6 ,796)  

8OLIOS INPUT 

COAL*CATALT8T . 

TOTAL |NPUT 
* 

GA8 OUTPUT 

L6-HOLEBIHR 

C H 0 8 N 

TOTAL ( | l , | t l )  

• [ q , 4 T 5  o 
1 .547 - l , S q /  
0 ,000  0 , 0 0 0  - 
0,0 - 0,0 

• m • 

I I 

• I 

" 0,088 

• 0,088 
- 16,081 8,018 

1.847 30,qOS 9.559 

LB-HOLEBIH~ 

C H 0 $ fl K 
S,296 3,95~ 0,T86 0,189 0,106 0,120 

6 , 8 4 3  $ 4 , 4 ~ 3  10 ,88~  0 , | 8 9  0 ,19~  O, l~O 

LB-HOLE8tHR 

C H 0 5 fl 
PROOUCT GAS 

HE (5 ,STS)  " IID150 - ® " 
CO (O,?OT) 0,109 - O,YO; - " 
CHq ( 3,1513 3,131 | 8 , 5 2 9  - . 

COE ( ~.1113 2,111 " l,EE3 - * 
H~8 ( 0 , 0 9 8 )  - 0,195 - 0,09~ - 
N~ ( 1 ,~893 - - - - 8,598 
NH3 ( 0 , 0 0 1 )  " 0,008 " " 0.001 
HBO ( 5 . 8 1 5 )  " 10,931 S.81~ " " 

o.oq6 2,~?q 

80LID8 OUTPUT 

s,qqq 39,30~ 10*145 

L8"HOLESIHR 
eug~mammmmD~omolowwoola~iowmmmuemo~lgmQmmlm 

¢ H 0 S N K 
CflA~ ENTRAINED O,~Q 0,029 0,025 0,009 0,000 0,029 
CHAR N|THDRANN 0,595 0, |09 0,095 0,021 O,OU5 0,076 

TOTAL SOLIDS 0,8|9 0,136 0.12~ 0,030 0,006 0,105 

T~TAL OUTPUT 6,968 34,~38 |0,865 O,12T E,58t 0,105 
| 

ACCUHULATIOM ~09~ 0~0~5 O~O~q 0~002 0,0|1 0,01~ 

CLOSURE 

((SUT*ACC)/XeJ~ ~ lO0.O lO0,O |00,0 100~0 ~ * ~  I00,0 



5360-O02GFse 

PDU YIELD PERIOD 9 

A-65 



I HIIqI~FC,IJhCI'L;"P ~AI" -i 

¥1(.LU PEhlIII~ q. UNII OPFRAIIdrI$ 

TItlE DATE 

F|~q|t  I1-~S'~ 0 I?J 

10 011-~6=8 0 1~] 

~URAtI(|H ~4.00 H,~ 

* H~DE UF UPERAT|OM GARIFIER O~LYeflO RECYCLE 

PERCENT OF IIHE aM 8TRFAH 

COiL FEED 

~1EAN 

8YN GAS 

RACKENO 

¢ U~I |  CO~IY iO~  

OASIFIER 

tOO.O~ 

I0~.0~ 

I00.0~ 

O.Ot 

1FXPERAXU~E 
(UEG F) 

I~56. 

¢ ~ASIFIER PROCESS TEHPERATURE~ 
RED HEIGHI TEHP 

8E.~ 
11.6 
61.9 

~7~7 

~|,q 

~.I 

IOOe. 
!~9?, 

13~5® 

!~17. 

197~, 
tRh?. 
186q, 
l~ l~ .  
I15~. 

PRESSff~E 
(PSIA) 

505. 

YIELD PERI(II} q. IJf411 PRfICE8A VARIAItLE~ 

• UIII I I'ENPERA rlJ~E,q PRI.ICE,q,8 14t TAL 
ll)Efl, F) ((IEG f )  

CAI'ALY8T ADDITIUH, COAL P~ETREIIIHENt kNi) FEEl1 IINIT$ 
LOCK HOPPER 3 65. 12. 
8C~E~ DRYEH 302, ]5 .  
UilOIZER I IUP Shl.  

Hlh 316. 
~lX 31T. 

OXIOIEER E lOP 314. 
HID 31~* 
RTH 211. 

LOCK HOPPER I TOP ~10. 
XiU Z13. EIS, 
LONER ~05. 
CONE 162. ~4q. 

LOCK flnPPER ~A XlO a66. ~86. 
CIINE ~65. $01. 

LH=~A FEED PUT ~q~. 
LH=~A FEEU LINE HID Iq6. 

LO~EH 3~q. 
LOCK HOPPER ~R HID ~qSe ~ R .  

LH-~A FEED POT 3~. 
Lx-a8 rEED L|e~E ~|[~ 17~. 

$Y~ GAS PREHEAIER 418. 
8?EAH GEflERAIOR ~8] .  
3IH & Sfl SUPERHEAIER | l / q ,  1064, 

A GASIFIE~e FIL1E~8 A~D 8CRURRER 
GARIFIER 
10P OF 8EO I ]08 .  
BTH Or REO 1269. 
BED AVERAGE I~56. 
CYCL(J~E 
O|PLEG TUP 53e 
OIPLEG X|O 57. 
OIPLEG RrH 1~, 
O|PLEG SLUPE 
FILIEH /tiLE1 ~YO, 
F ILYE~ | 
FIL I /~  2 
~UR~E~ I~LEY ISO® 
5CHUHRER ]l ip 171. 
~C~UR~Eq H|n laS. 
$C~U~RER ~TH ~Q~. 
SOUR CAR STPIPPEH Trip 32. 

HID ISZ, 
Ut~4 l?~. 

I$3u, 
I ]13 ,  
I I ~ 8 ,  

~3, 

]E, 
83~, 

111, 



i 

YIELD P[XlII~ ~. SOLIO~ CIIHPORrTIIINS 

* IILTIHAT~ ANALYSIS (~T~ |iF TII~AL AOLIDS. PHY) 
CIIAL~CAT CHAT HID k CII| LH3 FEEn 

CUHPOItENT (FC) (GHC) (GH) (GF) (CUAL) 
(~T~) (NI~) (NT~i (HIS) (~TXl 

H qoOq 0 . ]5  0.35 O.~T Q.q5 

C 50.55 ~ . 0 4  1501~ 2~.P5 hOoCH 

8 ] .qT 1.45 3,39 ~.~4 q.bq 
• PYH|TIC 0.58 0, I I  0 , I~  A.15 o.q~ 

SULFATE 0,12 0.0 0,0 0.0 0.16 
ORGANIC 2.b? 3.34 3,~4 ~. lU ] . h i  

t 

• U 1Z,1~ 15.A2 15,34 9.18 9.81 

N I . I 1  0.06 0.05 O.OS 1.34 

CL 0,1~ ~.12 0,04 0 . ~  0.10 

80$-FREE ASH I t . aS  $R,15 6 | , I t  61.18 9.31 
l i i l O  I l l l l  l g W l l  O g g i l  O m l l l  

TOTAL 90.9~ I00,00 | 0 0 . ~ I  qq .qq  IOU,UO 

* ASH ANALYSIS (WTI ~P TOTAL 8OLlflS) 

ASH ~q,51 5h,5~ T4.60 ?a.82 9.49 

CIH RESIDUE ~ I * I $  76,Oa 81,~? T5.6~ %57 

803-CtH RER, 13.91 51.55 Tg,~O 6A.18 9.4q 

* ASH ELEHEHT AHAL¥81S (HTX OF SOS-FREE ASfl) 

~I02 ~s,5q ~T045 ~Y,|T 25.78 0.0  

FE20S no57 T,P~ He30 1.?~ 0.0 

AL2U3 q,O~ 10.~3 IOo03 N.51 O.U 

CAO 1.68 ! ,09 1,65 1,09 0.0  

MGO " 0,52 00~1 0.51 n,41 (I.0 

t lOa 0.5~ O.qn 0.4~ O,K3 0.0  

PPfl5 * . e l  O.Se 0.1+ n.a6 o.0  

tlA~O 0,0 A.O U,O 0.0 0.U 
I 

CAIALYRI (FIIflH ACID flULIJ~LE A~ALY~IS) 
~ ql ,?N q~.3h 3Y.gq 42.15 ~.15 

o o ~ m ~  m m i m m  o m o o l  s e m e n  mmoew 

tOtAL az,qa ~,q~ A~,3~ aN,a3 ~,15 

YIELD PER|r,) q,. PkliUIJCT GAS IIATA 

* PHOUUCT GAS PA~T|AL PRES~IIRES GAStPI~H 

flJLAHCE USED H20 02 H2 

TfllAL PHESSUHE (PSlk) 505.4 
HE (PSI~) |bQ,~ 

CH4 (P$IA) 00~5 
CII~ (PSIA) 60.~ 
H~$ (PSI1) ' ~01 
fl~O (P~IA) ISO,~ 
H2 (PSIA) ~2.0 
HA3 (PSIA) 0.0  

505.4 
15n,? 

&t.6 
50,1 

162.6 

16 i ,~  
~3,U 
f l2,9 
~9.U 

151.2 

0.0 

* BASED ON UXYGEN RALANCE 
, . . .  . . . . . . . . . . . . . .  o . .  • 

* UHIT GAS DATA 

SVH 6A$ HHT (L6StHOL) 

INJECTION GAS ANT (L~SIHOL) 

PgflOUCT GAS HHT (LB$1HflL) 

PROOUCT Ok$ 

PG AT OTH (DRY) |SCFH) 
(ORYe N2 FqEF} (RCFHI 

Pfl AT GA$|FIER OUTLFT (HCFH) 
IflCLUOE$ ~2 AND HaO (ACFH) 

Pfl A! GAS|F|Efl OUTLET (SCFH) 
(EPCLUDE8 N~} (E~FH) 

OA$IFIER 

5.1 

0.0 

15,P 

4~90.2 
~O~q.5 

6 ~ | 1 , 4  
53q.3 

~ 0 4 5 . 1  

H?OICO 6.q T.~ ~.~ 
H2UICO~ ~.$ a.s z . x  



! 

YIELO PEflIOD q .  UHIT £DNVFH~IO~$ 

* CATALYST OI$THtBUTIOH 

K AS K20 
K A~ KOH 
K AS K~CO$ 
K AS K 
K HATER/ACID 
$OLURLE HAT|O 
K~D H~O IN$OL 
K2COq " INSOL 

FEEO OTC OHC Gn ~|F 
(~TX) (~TZ) (HTXI (,VX) (,jt~) 
1.]  ~4,6 ~4,6 26.3 ~ . I  
8,T ~9,q ~9o4 31.3 34.2 

O,SZ5 0.700 0,700 0 .70 ]  O , ? t )  
3 ,5  f,.4 7,~ 7o0 8.3 
5. |  10.6 |0.8 11.5 I~.1 
8,9 6. !  6.1 6,5 6,~  

CARBON 60.6 
O~ CAqOOH 10.0 

A$TH A~H 24.6 
K ON ASH ~4,6 

~-FREE ASH IS®~ 
K~CO3"F~EE ASH 13.q 
K O~l K~CO$" 
FREE ~$H 43,5 

22.0 ~2,0 I~ . l  ~0.9 
92o8 92.8 i ~ , |  i l n , ]  

66.6 66.6 ?4.6 T4.8 
~O.? 30,7 89.~ 3t.9 

~0,~ ~O.S 36~0 32.Y 

6T.I 67,1 60 .6  73 ,0  

* BA~EO OH ACIO 80LUBLE DETERHItIAT|OH 

CATALYST ---KOH 

YIELL) PFPIIIr) 9, 50LIt)8 PATA 

*,PAPTICLL SILF flfBVfllHUllON (CDHIII.ATIVE HT Zl 

FEE~ 8fll, lD8 HITH~flANN FI~£~ 
$1EVE (FC) |QTC) |GHC) (GB) (flF) 

l0 HESfl iOO.O 97.7 91~1 ql.T |Oil.0 

~0 MEOII qq.fl 9~.0 9500 94.2 |OO.O 

]0 NESH 9A,q 8q,O 8q ,8  ~1,0 gq,O 

q0 HESH q5, l  84,8 flZ,8 84.7 g~.q 

60 HES(t 3E,3 66,7' 66,1 6~,9 94,5 

80 MESfl 2&oa ST,| ~T,| Sl ,Y 91 .~  

|00 HESH 16,~ flOe6 48.b 32.~ ~ , 0  

~OO HESH ~,~ ~7,7 ~7,? 13®~ T9=3 

3~5 ~£8H 0.0 3,1 a.I  3,t O,R 

Q HEAN PARTICLE ~IJH~?~R (H|CRO~$) 

(~C) (OTC} (GHC) 

|UKBER HEAH $4.  ~S, 250 

eOL|JHE SURFACE HEA~ | q q ,  |JOe l IO ,  

IEIGHT HEAH 283. ~]5. ~55. 

J ROSEN-RAHHLER CONSTANT8 

BBOLU?E SIZE 
ON$|ANT{H]C~nNS) 

IZE Ol3;~InU1]Ol! ~.~0 Iv~4 
ONSTAHT 

a 

ULK OEHStTY(G/CC) O.16n 0.35P 

tfLK QENS|IY(Lit$/CF|) qTea ~ t . ~  

(Ge) 

20. 

1~6, 

~690 

(riFt 

95o 

tFC) (GTC) (GMC) (OH) (he) 

2qq® ~ 5 .  305. 349. t69. 

f ~ q  !=]8 

O,Sa() 

" e l  21,8 

t}oO 

I).(! 



De, 
I 
o~ 
e,o 

s 

YIELD PERIOD q. FLllIO-~qOLlOS UATA 

I GASlFIEN BED PNIIPERTIES 
BED RIITTnH DEIi~ITY 
RED TOP DENSITY 
REO AVEHAGE DENSITY 
BED HEIGHT 
RED HULDIIP 
HER VOLIIVE 
ACTIVE BED YEHPERATURE 
ACTIVE fl~O VDLIIKE 
SPACE VELOCITY (ACT BED) 
OTN SUPERFICIAL VELOCITY 
TIIP SUPERFICIAL YELl)CITY 

*CYCLONE PEXFOHHAHCE 

(LPSlCF) IB.~ 
(LRStCF) 7.6 
(L~B~CF) I~.T 
(FEET} 5 t . T  
( L ~ )  3as.5 

(OEG F) t2q~,5 

(ACFHICF) 2S.O 
(FTISEC) O.In~ 
(FTISEC) . 0o315 

TEXP~ATURE (OEG F) I I q ? . o ~ . . ~ -  
PRE'~URE (PSlA) 5 0 _ . 5 , ~ 5 0  
| l i L i '  DAB RATE (~CFH)  ._~_~-6 "5 'T i . q  

n ( A C F H ) ~ 8 5 , ~  
IXLE', GAS VELOCITY (F~I.~kl~} r 1~.3 
80LIDS E N T E R I N G ~ ' 1 E R S i R R )  7.9 
DUST LOAD ~ . ~ " - "  (LBSlACF) 0,4T50 
$ULIOS CAP.T./JA4L"I[ (LRSIHq) O,Q 
~ULIOS,.,~qI~_APING + (L~SIIIq) T.q 

~ ,lk~L EFFICIENCY (CAPTUREDIENIERINGeNT~) O,O . 

e SOLIDS EXTRAINHENT LOSS TOTAL -3~.5 HFSH 

COAL+CATALYST PEEl) (LRStllR) Sll.55 0.6B 
TOTAL EIITI(AIHCD (LASlHq) /.Rq 0.05 
ENTRA INED/FEED (i/TS) o ,  3X O. I X 

ENTRAINED/FEED 
(FEED FlflE$ RACKED OUT) (HT~) -0 .11i  

* 811LIDS CAIIBI|N LlJS8 

CARHAH IN PEEl) (LRStHH) 5 J . ~ l  O,JU 
CARBON IN EItTHAIHEO FINER (LflS/HR) 1 ,65  ~1,01 
fNTkA IHED/FEEP (HTX) 3oa'X 0o011 
[NTf~AINEDIFEEO 

(FF.F.U FI/IE~.UACKEO OUT) (vITX) -001'( 

YIELD Pkqlll l) 

* STEAM CDNbUHPIIUN 

STEAM INTO UNIT 

STEAH REACTED HITH CARPON 

$Y[AN REACTED IN SHXFT 

8lEAq FHOH ~ETHANATIOH 
BASED ON RECOVERED H20 

• BASES ~q Ha BALANCE 
BASED (J~ 02 BALANCE 

q, UIIlT COIIVFRSIUNS 

PqlHAHY 
GAPlFIE~ 

(Lfl$1HW) I~o , /q  

(LBSIIIR) 4q.26 

(LflStH~) 35.SI 

(LBS/HR) - IT.TI 
(LBBtHR) -23.52 
(LUSIHR) -~8+~3 

¢ STEAM 

TOTAL STEAM CONAUqED ' 
6ABED ON RECOVERE9 HOD (L~S/HR) 55,35 
UA$EO ON H2 BALANCE (LBSlHR) ~q.55 
6ASEO OH O~ BALANCE (LOSlH~) 54.Hq 

CONVERSIOH (STFAH COHHIJHEDIBTEAM IHYO RED) 

GAOIFICATION ( X ) 32,1 

HAYER=GAB aH|FT ( I I 2 ~ . 4  

METHkHAIIOH 
BASED ON RECOVEREO H2O ( X ) - l i D /  
BASED ON H2 BALANCE ( X ) -15,6 
BASED OM 02 BALANCE ( X ) - IB ,7  

TUTAL STEAM CUIAVERTED 
I)A~ED ON RECOVEI~EO H2D ( 1i ) 4,11.3 
BASEO UN H2 BALANCE { 1i ) 3q,$ 
BASED Oq O;, J BALANCE ( Z ) 5h,41 

4 

* REACTION RATE PAPAMETER8 

CAR~nN COHVEqTEDISTEAI4 FEO 
GABIFICATIUN ONLY (LltSlLBS) 0,184 
GA~|FICAT !0~ DILLY (HOLIMUL) 0.~T6 

lflCLIIOES DEVOLATIL|ZATIOH (LflSILO8) O,~II  
IHCLIJPE flEVOLAlILIZATIIlll (HItLIMUL) 0.n65 

CARBON CANV~RTEPlqEI1 VALUHF 
uA,qlFICATIIIN O N L Y  (LBSlHq)tCF O,qU4 
I;ASIFICATIW~ I1N l .V  (IIOLltIR)ICF fl,iiRP 

INCLUDE OFVDLAT|LItATIIIM (LRSlIII~)ICF 1,550 
GASIFICAI |Dial (INI.Y (k|(ILllIU) ICF { I , |  58 

CAIIHI)'4 IN REDIDIEAM FEED LHSI(LHRtHq)" fl,Qih3 
CAgiilIM IN RFh~$VfAU FrO HOLt(HIILtHH) O,P4q 

i CAHHDq CONUEH|EIt ~ASFIt tIN qECIIVfPFP ~llLlfl,~ 



~IIELD PERIOD 9, IIHII CflHVERSlIIN9 YIELD PF.I~IIIO 90 I4AILqlAL BJLAi(CE$ 

6 CARBON COMSUHPflI)fl 
PflIHARY 

CARBON 111 COAL~CATALYST (LB~IH~) 5|,~7 

¢AqO~ FqU~ OEVOLATILI/AItOH [LP~IllI|I |~izpA 

CA9OOH GASIFIED 
BASED ON GC ANALYSIS , 
BA~EO OH HECOVEREO 80LIO8 

(LOAIHH) $~.Oq 
(LBS/HR) El. l? 

TOTAL CARBO~i CONVERTED 
BAILED OH GC ANALYSIS (LBSIHR) 51.9~ 
BASED UN RECOVENEO $11L|D~ "(LB~IH~) ~h,85 

eCAR~UN CONVERSION (C CO~V[RTEDIC I~ FEED) 

GASIFICATION Q~Y 
BASED ON GC ANALY$]8 ( X ) 
BASED OH RECOVERED SOLIDS ( X ) 

INCLUDING OEVOLETIZATION 
BASED 0'1 0C AHALYSI8 ( X ) 
BASED ON RECOVERED SOLIDS ( S ) 

6~.1 
5~,2 

101.3 
9 l , i  

* SPECIFIC ~EACTI~H RATES (C CUHVFgTEOIC IN ~ED) 

GASlFICAYION flhL~ 
~ASFP Q~; GC Af(ELYSE$ 
PASE~ ~H RECOVERED S[IL]~ 

IP~CLU[)I~ f}EVC~LAt IL|  Z&tlflH 
I;ASEEI IJN GC AIIALYOE5 
~fEl)  nt~ ~ECr~VIREP 9flLID~ 

( XIHH ) 61.1 
( XlH~ ) 55.1 

i ASH AND FINES BALANC£S 

ASTH ASH 
INPUII (LUStX~) 

COAL*CATALYST ~|) ,~ 

C111 ~Lr'l~ FREE SOl FREE IAF,~tl 
F1ESlUUE ASTH ASH CIH rlESO F|fIES 

(LHSlHR) (LBSIH/~) (LR~IIHI/) (I,HSIqFIi 

I i, l~q I~I.11 !1,B5 ~.~,515 

It111 i ~ 1111 

Pflt CHA~ CA"flYUVER %91 S,9& 5,30 S,)S 0,~6 
SflLIOS 4IrHUnAWH Iq,ql 16,5F |3,  IN 14,5~ O,bf 

TOTAL 20,87 ~ ,~9  J R , 4 A  |q,9o 0,67 

ACCUHULATIO~I 0~,9~ -3,5~ -~,53 o 3 , 0 1  - I , t q  

CLOSURES 
(QUT~ACCUH)t|N 85.9X IO4.QX lOfl.O~ Iq~e~X -76,4X 

- I®lq  -3~5 ~ESt-! Flfi~S ~U~UCEO !~ U~IT (~IflPUT,ACCUH-fHPUT) 

P~UCE~I(OUTPUY~*CC~) 

ASH ELEHEHT BALAN£E 
8IUZ 

INPUTI 

COAL*CATALYST 

OUTPUT! 

CHA~ EflTflAlflEO 
CHAR HITHVRANN 

TOTAL 

ACCUHULA||U~ 

CLU~II~E 
~UPI*ACC)IiN 

FE~OJ AL~O~ CAU H~fl 803 Ylfl~ P~OS NAZ~ 
LOSlHRLDStHPLB$tHPLR$1H~LRSIH~I.HSlHRLR$1HRLP$1HHLHS/ 

3,780 I.ESg 1,345 0,~48 0,077 5.925 0.018 0,031 O,O 

1.4~00,qlO O.qS! 0.058 O,O~S 0.635 0.035 0.V24 0.~ 
].502 1.0qq te322 Q.Qlfl Q.015 ~.4~0 0.05? Q.O~ QeQ 

%~O~ |.SOS | . 77~  0o~?~ 0.100 3,115 0,090 0,048 O.O 

~,U 0.0 0,0 0.0 0,0 -~,n5~ ~.0 0.0 O.O 

|3~,$XI|9,5~I3~,tZlIO,OXI30,~Z 4S,OtlIS, l~lSS,|X|o~,rJ 



YIELO PERIUU q. MAIERIAL ItlILiNCES 
¢.  

,> 

YIELO PERIUU q, I iX | t  PRF88UHER 

• * UHIT PRESBLI~E (P$IA) 

LOCK HOPPER 2A $4| .$  
LOCK HUPPEH 2~ ~oq.I  

8TEA~ GEHE~ATIIH 565,~ 

COAL FtFD LINE A 505,4 
COAL FEEO LINE O 505.5 

OASIF/ER TOP 505.4 
HiP 501.4 
elm 504.5 

CYCLONE OUTLET 50S.5 
FILTER OUTLEt 50409 
8CRUUflEP 504.9 

OA$IFIER DIFFERENTIAL PRESSURE8 
REO UIFFERENTIAL 

HEll+HI PRERSUHE 
IFEZT) (P~|¢) 

0.0 5.2  

6,1 4.1 

25.q ~.0 

31.5 I . I  

4T.T O.S 

51.0 0.3 

6T.q 0,3 

e 

GASlF|ER ELEHENT BALANCES 

INPUT [LRB/H~| C 

COAL # CATALY81** SI.~T 

BTEAH * 

8Yfl flag 12.37 

TOTAL 63.64 

OUTPUT (LOSIHR) 

PROOUCT GAS (DRY) 63.R~ 
PROOUCT MATER ~,4 t  
CHAR H]IIIORAWN $.0q 
CHAR FNTflIINED 1.65 

TOTAL 60.qT 

BOLl08 ACC. "0.21 

CLOSURE! |OT.q5 

iHi EXCLUDEII CARBOtJ, HYDROGEN 

X 0 8 X CL 

$,q6 l l . l l  ~93~  o.9qu N.IO~ 

I6 ,B /  I ] 3 , q 2  " " ° 

l l , q ~  16.¢8 o 0.943 " 

31,a1 151.50 ~,q3P 1.9qs O,lO~ 
i 

~l.Sa I t . q 9  ~ . lT5  Iq.615 
9.55 11.1~ 0.0 0.0 
0.01 5.08 0.660 0.004 
0.0~ O.f~ O, IT I  O.00l 

11,14 I S ~ . q l  5,032 I9 ,6AB 

-0,01 -O,TS -0 .18 !  -O,Ol l  

9T.q6 91.~1 96o991 s e i , ¢ e t  

AND OXYGEN IN CATALYST 

* CATALYST BALANCE 

IflPUTI 

COALtCATALYBT 

OUTPUTS 

PR| CHAR CARRY{WEN 
PRI PPOOUCT OATEq 
90LIUS HID 

TOTAL 

ACCUHULAZlfl~I 
PRI ~ASIF 

CLOSUHEI 
(OI/IfACCUH)IIq 

ACID 80L 
POTASSIUM 
(LRS/HR) 

. ' , la 

I .O8 
0.0 
44. q0 

6.76 

o | . I I  

q q. 5Z 

H~O SOL 
POTASh|OH 
(Lpsl lm) 

~.hQ 

1 .3 i  
U.O 

4.4? 

o{}.A~ 

|3J.YZ 

m 

n.flO8 
O.OIY 

0.0~5 

"0.013 

I I .O~T 



YIELD J~F~ilVJP 9, PF, IDUCI GAB PATA 

* OAPIFIE~ P~rlOlrCl GAB (F~/(I',I r l LT tn~  At#O ~C~JJHLqFI?) (BraY) 

HAJOlf COHPIIMEHT,~# flaIL X M|NlJk CflI4PtIFIEfII'~. PPH 

HP 4k.~5 C2H6 O.O 
CO 6.59 C?~4 O.V 
CO~ 16.$8 C)Xe O.U 
CXq ~ J , ~  02earl ~,0 
H ~  ' 0.60 COS ql,0 
N? 6,1q 80~ U.U 

* OASIFIEH PAODUC1 6A$ (INCLUDES UH~EACTEO STEAH) 

H~ J I .47 
CO 4.49 

CH4 15*lH 

H~8 O,=l 

NH$ 0,0 

I 

8~FH CH~ilLR C FEEl) 19.9~ 

8CFH CHa/LB C fN flE~ 

* EOUILIBRSUH COXBTAItT8 
REACTION 

E9UJLIR~IUX AY 
ACTIVE REO IEHP 

(1~93 .5  F) 

OflAPH|TE-H~OI C #H~O=¢O tX~ t ,6q~3 
BHIFT I GO~HdOgCO2~ 1,5501 
HE~HAtiAt|~H I CO}3~z~H~*P~O 0®~76q 
OVERALL 12Ct~H2UsCH4~CO~ 0®~¢1~ 

* XATERIAL BALANCES * 

lei~UTI (LHS/H~) OUTPtlrl 

GA~IFIE~ IlflCLIil)E~ FILLER AN~ SCRUBBER) 

COAL * CATALYgT 03.67 
~TEAH 1~00?9 
HAKEIIP SYN GAP q0,62 
PECVCLE GAS 0.0 

TOTAL 215,0~ 
ACCUMULATION - 3 . 7 6  

OVERALL lflPllT ~I5,08 
OABIF ACCUq -3,7b 

I~.OP 

ACTU&L CO~F'SPO~O INCt 
EOUILIRqIUU EtlUIL IHRIUH 

EIIPREEqQIO~ IFHPEI#AYUnE 

I ,5017 . . . . .  1Z81,~ 

0,0517 - - - - -  1~5|=~ 
O~t /q l  

PRODUCT HATER B / , t q  
CHAR HITHORA~H ~0,05 
CHAH EHT~AINEU 1.89 
PRODUCT GAS (n~y) 159.51 

. 10IAL ~ 7 4 , 6 0  
CL~$U~I(OUTCACC)IIH = 98.5~ 

ptiRr, E OA5 1~.0 
OVERALL UII|PIJ? ~.?~ ,60 

9vx GAS BALANCE 

IHPUTt (SCFH} 

8YN GAS TO GAflIF 25~ .~4  
H~ HUL ~ B4.?O: 2 | 6J .q l  
CO X~ ~ |S,3U, 3q0,~0 

(~IITPIII' l (~CFH| 

H~*~O |H PAO~ITCT GAS ~ 6 9 . $ 5  
X~ XO~ i a~ ,3O 1985.37 
CO H~L ~ h,bU ~h3,1~ 

~ ~ALANCE1 91.~% CU 9AL~CE~ 

VIELD PE,IOU 9. HAIE~IAL PALA~CEB 

* GABIFI[R HOLE flALANCFA 

OAR IHPUI 

BYN GAS 
HE ( 5 . 1 O l )  
CO ( 1 . 0 3 0 )  
CX~ ( 0,0 ) 
CO~ ( % 0  ) 
N~ ( 0 , 0 ~ )  

STEA, 

TOTAL (15.101) 

BOLIOS I~PU1 

COAL|CATALYST 

TOTAL I~PUT 

LR-IIULEAIHE 

G X 0 8 N 

- 11,40~ 0 "JO = " 
1,030 " 1 ,  , * - 
0 , 0  0 , 0  - - - 
0 , 0  = 0 , 0  - * 

° " ° - 0.067 
I 

; , , . , .  B . , , o  . ; 
I ,  30 ~ 8 , 1 a ~  9 , 4 0 ~  - P ,  6T 

LB-MDLE~/flA 

C X 0 6 N 
a , ~ 6 8  3 , 4 3 5  O,6qq o ,oq~  O.OYl 0 ,151  

5 , ~ 9 ~  3 1 , 5 1 1  1 0 , 0 9 4  O,OqE O , I S E  O , I S l  

GAB OUTPUT 

Pn~OUCT ORS 

CO 1 0.14~) 

CD~ ( 1 , 9 1 6 )  
H ~ S '  ( 0 . 0 6 8 )  
N~ ( 0 , 7 0 l )  
NH] ( 0,0 ) 

TOTAL |1~00501 

9OLIOS OUIPUT 

CHA~ [ ~ T H A I N E I )  

?qTAL ~GLtP5 

~OTAL ~TP/) I  

ACCUHULITI~ 

CLOBU~F 

LB-qDLEBIHR 

C X 0 ~ H 

0 , 7 4 6  - O,?~E " - 
~ ,5~1  1 0 , 7 6 5  - " - 
i , 9 1 6  - 3 0 8 3 1  - - 

• 0 , 1 3 b  - O,ObB o 
. . . .  l , *O~ 
- 0 , 0  - o 0 . 0  

5 , 3 5 ~  30,B51 9 , 3 1 9  O,O~B I , ~ 0 ~  

Lfl-HIiLE$1HR 

O , l J l  0,021 0.045 0.,006 ~onOO O.()Q~ 
n,~53 0.010 O®t"~ O.OPI O,OUI ~ , l l ~  

~®~lqO O,DOt)I U,c~$? O, t~?  11.001 O , I h o  
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* EI=GLISH U~ I1$  * 

GAS]FIER MATERIAL BALANCE 

INPUT: ( LB /HR)  
COAL+CATALYST I 2 1 . 6 ~  
SlEA~ 2 0 9 . 6 9  
SYN GAS 5 3 . 5 5  

tOTAL 3 6 q .  BB 
;LOSURE: (OUTPUT+ACCUH/INPUT) = 1 0 0 . 0  

OUTPUT: (LS/HR)" 
PRODUCT GAS ~ 0 7 . ~ 3  
PRODUCT wATER 1 ~ 0 . ] 1  
CHAR ENTRAINED 2~ .11  

.CHAR ~ITH~RAHN 1 0 . 7 g  
TOTAL 3 6 2 . 2 ~  

ACCUHULATION ~ .6~  

SYN GAS BALANCE ********************************************************** 
INPUT: CSCFH) OUTPUT: (SCFH) 

HAKE UP SYN GAS 457qo87  H2+CO I~ PRODUCT.GAS ~ 0 3 ~ . 6 6  
RECYCLE SYN GAS 0 . 0  
GASIFIER SYN GAS 4 5 7 q . 8 7  

:LOSURE: OVERALL= ~ . 2  ~ H2= 8 9 . 1 %  CO: 7 8 . 7  % 

r = * ~ * *  HYUWUGE~ ~ A L ~ C E  (SCFH ~2) * * * * * * * * * * * ~  OXYGEN BALANCE (SCFH 02)  * * * * * ~  
ZNPUT: uUTPUT: 

COAL+CAT 5 6 6 . ~  P~ODUCT GAS 6 2 3 0 . ~  
STEAM ~ 1 6 . ~  PG ~ATER ~ q 5 0 . 8  
5Y~ GAS ~219 .  o CHA~ ENTRND ~ 0 . ~  

CHAR NTHDRN 1o0 
TOTAL g~O~.6  TOTAL 9 2 0 ~ . 6  

;LOSURE: [OUT/ IN3  = 1 0 0 . 0  

INPUT:  OUTPUT 
COAL+CAT 1~9°8  PRODUCT GAS 1 0 8 7 . ~  
STEAH 2 2 0 8 . 1  PG ~ATE~ 1 ~ 7 5 . ~  
SY~ GAS 2 0 5 . 0  CHAR ENTRND 0=0 

CHAR ~THDRN 0 . 0  
TOTAL 2 5 6 2 . q  TOTAL ~562o9 

CLOSURE: ~OUT/ IN)  = 1 0 0 . 0  % 

GA$1FIER CARBON BALANCE 

:NPUT: (LB /HR)  
COAL+CATALYST 7 6 . 0 7  
STEAM 0o0 
SY~ GAS 1 ~ . 8 5  

"OTAL 6 9 . R 2  
:LOSUNE: (OUTPUI+ACCUH/ INPUT) .= IO0 .O  Z 

OUTPUT: CL6/HR) 
PRODUCT GAS 7 6 . 7 3  
PRODUCT HATER O.U 
CHAR ENTRAINED 8.0U 
CHAR ~ITHDRA~N 2 . 3 9  

T O ~ L  8 9 . 1 3  
ACCUHULATION 0 . 7 9  

, * * * * *  S03-FREE ASH BALAHCE (LB/HR]  * * * * * * * * *  A.So K BALANCE (LB /HR]  * * * * * *  
:~PUT: OUTPUT= INPUT: OUTPUT: 

COAL~CAT 2 1 . 5 4  CHAR ENTRND 1 2 . 6 3  COAL+CAT 6 , 5 6  C H A R  ENTRND 5 . ~  
CHAR ~THDR~ 7 . ~ 6  CHAR WTHORH 2 . 5 ~  

TOTAL 2 1 . 5 4  TOTAL 2 0 . 1 0  TOTAL 8 . 5 6  TOTAL 6 . o 2  
:LOStlRE 1 0 0 . 0 0  ACCUM 1 . 4 5  CLOSURE 1 0 ~ . 0 0  ACCUM 0 . 5 ~  

~OUILI~RZUM CONSTANT * * s , R * * * * * * *  E Q U I L I .  * *  TARGET * * * x  ACTUAL * * * "  EQUIL I  * *  
CONSTANT COnDITIOnS C t ~ D I T I n N $  TEI4PERATURE 

GRAPHZTE+H20: C + H20=CO + H2 ] . S U I q  1 . 2 9 4 3  1 .3861  I 2 7 3 . 0  
SHIFT : CO~ H2U=C02~ H2 1 .5981  t ,SqS1  3 . 6 n o ~  I 0 0 5 . ~  
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u . u ~ 7  u°0~57  U.~)190 
0 . 3 3 7 7  0 . 2 5 1 0  0 . 1 ~ 1 7  

13n6°~  

"T C ~ N D I T I D N S  * * * * * * * * * * * * * * * * * * * * * * * *  ACTUAL U I ; IT  * = * * *  TAKGE; * * *  
C O N D I T I O N S  C O N D I T I O N S  

G A 5 1 F I E R  TEHPERATURE (DEG F)  1 2 8 1 . 2  
G A S I F I E R  PRESSURE ( P S I A )  5 0 a . 5  
BACKEND PRESSURE" [ P S I A )  1 1 6 o 2  

CARBON CONVERSION [GC ANALYSIS} [~ )  B S . ]  

CARBON CONVERSION CGMC CO~P.)  
GASIFICATION RATE 
K/C ATOM R A I I O  

(¢ )  B e . 5  . . . .  
(:{3. ~2 .B  

0 . 2 1 0  . . . .  

STEAH CONVERSION (H2d BALA;JCE) (~) 33.2 
STEAH CONVER@ION (H2 BALA~CE) (%] 33.2 
STEA~ CONVERSION (02  BALANCE). (%3 : 3 3 . 2  

TOTAL CH= MADE (SCF CHd/LE C IN FEED) 
CH4 IN DRY N2 FREE PRUDuCT GAS (RDL ~) 

1 5 . 9 2  
t 9 . 8  

~ED PROPERTIES 

DENSITY 
HEIGHT 
EEIGHT 

SUPERFICIAL VELOCITY 
)ULID R~SIDENCE TIME 

(LB /CFT)  1 9 . 3  
CFEET) u8 .7  
(LB) 5 0 0 . a  
CFT/3EC) 0 . 4 ° 5  
{HOURS) I 3 . 7  
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• . X_  2 .  --r .- .  , . -~ '1 ,  ! r ~ ;  -' FO~ 2.;r~ 

* ENGLI3H UNTTS * 

GA$IFIER HATERIAL bALANCE 

~NPUT: ( L B / H R )  
COAL+CATALYST 129°R8 
STEAM 1 9 2 . 1 b  
SY~ GAS 7 7 . 1 ~  

"OTAL ] 9 9 ° 1 9  
:LOSUEE: COUTPUT+ACCU~/I~PUT) = 1 0 0 . 0  ¢ 

OUTPUT: (LB /HR}  
PRODUCT GAS 2 3 5 . 1 2  
PRODUCT ~ATER 1R3 .5~  
CHAR ENTRAINED 2 4 . 7 7  
~HAR ~ZTHDRA~ 13o73 

TOTAL 397o13  
ACCUMULATION ~ . 0 ~  

SYN GAS BALANCE ********************************************************** 
:~PUT:  " (SCFH~ OUTPUT: (SCFH) 

~AKE UP SYN GAS 5 0 9 9 . 9 9  H~+CO [N PROOUCT GA3 3 9 2 ~ . 0 9  
RECYCLE SYN GAS 0°0  
GASIFIER SYN GAS 5 0 9 9 . 9 ~  

:LO$URE: UVE~ALL: 7 ~ ° 9  ~ H 2 : 7 9 . 5  Z CO: 61 °5  

* *  HYLRUGEN BALANCE (SCFH H2) * * * * * * * * t * * *  OXYGEN RAL~NCE {SCFH 0~}  * * * * * *  
T= UUTPUT: 

C U £ L ÷ C A T - 6 | b . 7  PRODUCT GAS 6 a ~ 9 . 8  
TEAM 4 0 q 7 . 1  PG ~ATER 2 6 0 1 . 4  

5YN GAS ~407°7  CHAR ENTRND 21°0  
CHAR WTHDRN 1 . 3  

TOTAL 9073°5  TOTAL 9 0 7 3 ° 5  
"LOSURE: ( O U T / I N )  = 100o0 Z 

INPUT: OUTPUT 
COAL+CAT 160°0  PRODUCT GAS 1 2 q 3 . 6  
STEAM Z023°5  PG ~AIER 1 5 0 0 ; 7  
SYN GAS 3 6 0 . 8  C H A R  ENTRNO 0°0  

CHA~ ~THDRN 0°0  
TOTAL 2 5 n 4 . 3  TOTAL 2 5 n 4 ° 3  

CLOSURE: ( O U T / ; N }  = 1 0 0 . 0  

G A S I F I E R  CARBON BALANCE 

NPUT: ( L a / H R }  
CUAL+CATALYST 8 | o ~  
STECN 0 . 0  
5YN GAS 2 3 . 5 0  

OTAL 1 0 4 . 8 ~  
LOSURE: (OUTPUT+ACCUH/INPUT) = 1 0 0 . 0  ¢ 

OUTPUT: (LB /HR}  
PROOUCT GAS 9 2 . 8 1  
PROI~UCT ~ATER 0o0 
CHAR ENTRAINED 8 ° 9 9  
CHAR ~ I T H D R A ~  2 . 4 6  

TOTAL 1 0 4 . 2 5  
ACCUMULATION 0 . 5 9  

* ~ * * *  $03-FREE ASH BALANCE (LB /HR)  * * * * * * * * *  A.So K BALANCE (LB /HR)  * * * * * 2  
NPUT: OUTPUT: INPUT: OUTPUT: " 

COAL+CAT 2 2 . 7 8  CHAR ENTRND 1 1 . 9 0  COAL+CAT 9 . 4 6  CHAR ENTRND 5oq5 
CHAR ~THDRN 9 °64  CHAR wTHDRN 3 ° 0 5  

TOTAL 2 2 ° 7 8  TOTAL 2 1 . 5 4  TOTAL 9°46  TOTAL 9 . 0 0  
LOSURE 1 0 0 . 0 0  ACCUH 1 . 2 5  CLOSURE 100o00 ACCUM . 0 o ~  

R~;UN CU~3TANT * * t * * * * * t * * *  E ~ U I L I .  * *  TARGET * * * *  ACTUAL * * * *  EOUIL I  *~  
CONSTANT CO~DIT]ONS CONDITIONS TEMPERATURE 

GRAPHITE÷H20= C + H~O=CO + H2 1o55~8 1 . 3 3 8 2  2 . 0 3 4 0  1 3 1 3 . 0  
SHIFT : CO+ H20=C{}2.  H2 1.%~a~. 1 ° ~ 0  5 . 0 7 9 a  |O51oT 
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OVerALL : 2C÷2H20 :C~ I2+Cr~  0.5588 0 ° 2 5 l G  u . 2 2 ] a  

J~IT  COnDIT IOnS * * * * * * * * * * * * * * * * * * * * * * * *  ACTUAL UNIT * * * * *  TAHGET * * *  
Cn~DIT IONS CDNnIT IONS 

GASIFIER TEMPERATURE (DEG F) ~ 2 8 ~ ° 8  
GASIF IER PRESSURE (PS IA )  5 0 3 . 9  
BACKEND PRESSURE " CP3IA) 2 9 0 . 3  

CARBON CONVERSION (GC ANALYSIS)  (= )  B 5 . 2  

CARBON CONVERSIUN [6HC COHP. ]  
GASIF ICAT ION RATE 
K/C ATON RATIO 

(Z) 8 6 . 8  . . . .  

• 0 . 2 4 3  . . . .  

STEAM 
STEAM 
STEAM 

CONVERSION OH20 BALANCE] (~ )  5 5 . 7  
CONVERSION OH2 ~ALANCE) C¢) 3 5 ° 7  
CONVER$IOR ( 02  BALANCE] :  {Z )  : 3 5 . 7  

TOTAL CH~ HADE (SCF CH~/LB  C IN  FEED] 1 7 . 8 1  
CH4 IN DRY N2 FREE PRODUCT GAS (MOL ¢]  2 2 . 7  

BED PROPERTIES 

BED D E ~ 5 I T ¥  
BED HEIGHT 
BED ~EIG~T 
SUPERFICIAL VELOCITY 
5 0 L I D  RESIDENCE TIME 

CLB/CFT) 1 6 . 8  
(FEET) 5So2 
C LP.'] ~gt>. 0 
CFT/$EC) O . q 9 ~  
(HOURS] ] ~ .  0 
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-~ ~° 

" ~ ~GL~3~ U;- j l l  c" ~' 

U~IFIER MATERIAL 5ALANCE 

INPUT:  ( L ~ / H R )  
COAL+CATALYST 1 2 0 ° 3 1  
STEAM 1 9 q ° 2 b  
SY~ GAS 7 b . 0 2  

TOTAL 3 9 0 . 5 9  
CLOSURE: (OUTPUT÷ACCU~/ INPUT)  = 1 0 0 . 0  % 

OUTPU; :  ( L R / H ~ )  
PRODUCT GAS ~ 3 ] . % ~  
P~ODUCT HATER 1 2 1 . 2 5  
CHA~ ENTRAINED 25.5u 
CHAR W I T H D R A ~  IS.5~ 

TOTAL 3 9 1 . b ~  
ACCUMULATION - ] . O q  

INPUT:  (5CFH)  OUTPUT: [3CFH3 
~AKE UP $YN GAS ~ 1 o 5 2  H2÷CO IN  PRODUCT GAS ~ 7 7 8 . ~  
RECYCLE SYN GAS 0 . 0  
GASZFIE~ 5YN GAS 4 4 6 J o 5 2  

CLOSURE: OVERALL: 8 a ° 7  % H 2 : 8 8 . 3  ¢ CO: 6 7 ~ 2  % 

* * * * * *  HYDRUGEN BALANCE CSCFH H23 * * * * * * * * * * * *  OXYGEN BALANCE CSCFH ~23 * * * * * ~  
INPUT:  OLITPUT: INPUT:  OUTPUT 

COAL+CAT 5 5 6 ° 8  PRODUCT GAS 5 ~ 0 ~ . 7  
STEAM 4 0 ~ 1 . 2  PG ~ATER 2 5 5 3 . 7  
SYN GAS 3 7 5 1 . 0  CHAR E~TRND 21°~  

CHA~ ~THDRN 1 ° ~  
TOTAL 8 ~ 7 9 o ]  TOTAL ~ 7 9 ° I  

CLOSUkE: ~OUT/IN3 = 1 0 0 . 0  % 

COAL+CAT 1~8°@ P~ODUGT GAS ]2q~oO 
~TEAR 20~5o6  PG ;,ATER I 2 7 b .  ~ 
SYN GAS 3 7 7 . 9  CHAR ENTR~D 0°~  

Cn~R ~THDkN O.U 
TOTAL 2 5 7 1 . 8  TOTAL 257~0~ 

CL~St~RE: ( O U T / I N )  = 1 0 0 . 0  

G ~ b l F I E R  CARuOh ~ALANCE 

I ~ P U T :  ( L B / H R )  
COAL+CATALYST 7 7 ° 7 7  
STEAN 0 ° 0  
5¥N GAS 2 ; o 3 3  

TOTAL 1 0 2 . 0 9  
CLOSURE: (OUTPUT+ACCUM/INPUT) =JO0°O 

OUTPUT: ( L B / H R )  
PRODUCT GAS 88o5O 
PRUDUCT ~ATER 0 . 0  
CHAR ENTRAINED I 0 . 2 3  
CHAR H I T H D ~ A ~  3 ° 6 I  

TOTAL I 0 2 . 3 q  
ACCUHULATION - 0 . 3 0  

* * * * * *  S03-FREE ASH BALANCE ( L ~ / H R )  * = ~ * * * ~ * *  A .So K BALANCE [LS/HR~ * * * * * *  
INPUT:  OUTPUT: INPUT:  OUTPUT: 

COAL+CAT 20o19  CHAR ENTRNO 1 I o 2 7  COAL+CAT 7 . 7 B  CHAR ENTR~D 5 . 2 0  
CHA~ HTHDRN 9 ° 5 ~  ChAR ~ T H D ~  2 ° 7 0  

TOTAL 2 0 . 1 9  TOTAL 2 0 . 8 1  TOTAL 7 . 7 8  TOTAL 7 ° g ~  
C;.O~URE 1 0 0 . 0 0  ACCUH - O . b ~  CLOSURE 1 0 0 . 0 0  ACCUM -0°@0 

EOUIL ]RKIUN COrJSTANT , * * :~ ,x ,z , :~ :~ ,~r  E O U I L I .  *~  TANGET * * * *  ACTIIAL * * * *  E ~ U I L I  ~*  
CONSTANT CONDITIONS CONDI T lO l IS  ~ ~:PERATURE 

GkAPHITF-~H20: C + H20=CO -~ H2 1 . ~ 7 5 q  1 . ~ 7 2 8  2 . 3 6 6 2  1 3 2 q . ~  
SHIFT : CO+ H20--CL~2+ H2 | . 8 0 5 3  : ; , ,h053 <?.b23~ l ~ 0 2 . 6  
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OVERALL : P C ~ d ~ = C C : P ÷ C H ~  5 . ~ 5 7 E  ~ . 2 5 1 0  O . Z a ~  

3 C O ~ D I I I O " b  * * * * * * * * * * * * * * * * * * * * * * * *  AC]UAL UNIT * * * * *  TARGET r e *  
CONDITIONS CONDITIONS 

GASZFZER TEHPERATURE (DEG F) 1 2 7 9 . ~  
GASIF IER PRESSURE ( P S I A ]  5 0 0 ° 4  
BACKEND PRESSUkE (PSZA] 2 9 0 . 3  

CARBON CONVEYS]ON (GC A ~ A L Y S ; S ]  (Z )  8 2 ° 6  

CARBON CO~VERSIUN (GMC COHP. ]  
GAS IF ICAT ION KA lE  
K/C ATOM RA~IO 

(:~) 8 7 . 5  . . . .  
( Z ) .  5 7 . 7  

0 . 2 1 1  . . . .  

STEAM CONVEE$IUN ( H I D  BALANCE] (Z)  3 7 . 6  
STEAM CONVERSION ( H I  bALANCE] (Z ]  3 7 . 6  
STEAM CONVERSION (D2 ~ALANCE).  (~ ]  : 3 7 . 6  

TUTAL CH4 HAOE (SCF CHq/LB  C IN  FEED]_.  1 5 . 8 9  
CH4 IN DRY N2 FREE PRODUCT GAS (HOL ¢]  2 0 . 5  

BED PRUPERI IES 

DENSITY 
HEIGH~ 

BED WEIGHT 
SUPERFICIAL VELOCITY 

ULID RESIDENCE T i t l e  

( L B / C F ~ ]  1 3 . 3  
CFEET] 5 8 ° 5  

(FT/SEC) O . ~ a  
(HOURS) 1 1 . 8  

A.~I 



HETr'A:.AI]L,  r. : CIJ "*.~;'.,-.'-~k-z,,L.-.'-' 
DV~XALL : ?C w'2H~tJ=C P.P,* C,,"  0 . 3 3 8 3  ( ' . 2 5 1 ( '  O . 1 7 & ~  

; ~ 1 1 . 7  

'" "7 CONDITZOIaS * * * * * * * * * * * * * * * * * * * * * * * *  ACIUAL UNZ~ * * * * *  TAkGET t - *  
CnNDIT IONS CONDITIONS 

G A S Z F I E R  TEHPERATURE 
GASIFZER PRESSURE 
BACKEND PRESSURE 

(DEG F)  1 2 8 3 . 0  
( P S I A )  5 0 1 . 1  
CP$IA) 2 9 0 . 3  

CARBON CONVERSION CGC A ~ A L Y S I S )  [%) 8 4 . 8  

CARBON CONVERS|ON CGMC C ~ P e )  { ¢ )  9 1 . U  
GASIFICATIOf¢ RATE [ I ) .  7 g . 2  
K / C  ATOH RATIO 0o316  

CONVERSION CH2U BALANCE] C%) 3 b . 3  
CONVERSION (H2 BALANCE] CZ) 3 h . 3  
CONVERSION C02 SALANCE) :  CZ) 3 6 . 3  

STEAH 
STEAM 
STEAM 

TOTAL CH~ M A D E  (SCF CH4 /LB  C ZN FEED) _ 1 6 . 3 8  
CH~ IN DRY N2 FREE PRODUCT GAS (MOL Z)  l g o q  

~ o ~  

~ e ~ o  

BED PROPERTIES 

- OE6sIT  
HEIGHT 
wEIGHT 

SUPERFICIAL VELOCITY 
"OL ID  RESIDENCE TIME 

[ L B / C F T )  1 ; ' . 3  
(F EET] 5 7 . 2  
(LS") 5 7 5 . a  
(FT /SEC)  O,,~z7b 
CHOUR$) 12,,,8 
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": " -  . "  - -  . - - : t  : " " ~ .  

* E,~GLI~ Uh'!T$ * 

GASIFIER MATERIAL BALANCE 

INPUT= CLB/HR] 
COAL+CATALYST 1 1 3 . 9 8  
STEAM 1 9 7 . 9 7  
SYN GAS 7 ~ ° $ 9  

TOTAL 3 8 8 . 5 ~  
CLOSUkE: {OUTPUT+ACCUH/INPUT) = 1 0 0 . 0  

OUTPUT: (LH/HR)  
PRODUCT GAS 2 2 7 . 3 7  
PRODUCT WATER ~ 2 5 . 0 9  
CHAR ENTRAINED 2 1 . 2 8  
CHAR ~ITHDRAwN 13o~5 

TOTAL ~88 .58  
ACCUMULATIO~ -0.05 

INPUT: [SCFH) OUTPUT= {SCFH) 
MAKE UP SYN GAS ~5e9 .01  H2+CO IN PRODUCT GA~ 3 9 0 q . ~  
RECYCLE 5YN G A ~  0 . 0  
GASIFIER SYN GAS ~569 .01  

CLOSURE: OVERALL: 8 5 . 5  • H 2 : g 0 . 2  Z CO: 6 1 . b  % 

w**w..  HYO~UGEN BALANCE (SCFH H2) * * * * * * * * * * * *  DX~GED: BALA~CF {SCFH 0~) * * * * * *  
INPUT: UUTPUT= 

COAL+CAT 5 3 3 . b  PRODUCT GAS 5 8 6 7 . 2  
STEAM ~ 1 6 9 . q  PG ~ATER 2 6 5 5 . 6  
SYN GAS 3 8 3 9 . 1  C H A R  ENTRND i 8 . 0  

CHAR WTHDRN 1 .3  
TOTAL 8 5 4 2 . 1  TOTAL 8 5 4 2 . I  

CLOSURE= ( O U T / I N )  = 1 0 0 . 0  

INPUT: OUTPUT 
COALeCAT IQO.~ PRODUCT GAS 1275 .2  
STEAH 2nB~.7  PG W A T E R  t3@7.," 
3YN GAS 3 7 7 . 8  CHAR ENTRND 0®0 

CHAR WTHDRN 0=0 
TOTAL 2603°0  TOTAL 2603~0 

tLOSURE: COUT/IN) = tO0°O 

GA$1FIER CARBON BALANCE 

INPUT: (LB /HR)  
COAL÷CATALYST 7@.23 
STEA~ 0o~ 
SYN GAS 2 ~ . 3 3  

TOTAL 9 6 . 5 6  
CLOSURE: (OUTPUT+ACCUM/I~PUT) = lO0 .O  Z 

OUTPUT= (LB /HR)  
PRODUCT GAS 8 s . s g  
PRODUCT HATER 0°0 
CHAR ENTRAINED 7 . 9 2  
CHAR ~ITHDRA~N 3 . 0 6  

TOTAL 9 6 . 5 7  
ACCUMULATION - O . O t  

* * * * * *  303-FREE ASH BALANCE {LB /HR]  * * * * * * * ~ *  A . S .  K ~ALA~JCE ( L B / H R }  * * * * * *  
INPUT= OUTPUT= INPUT: OUTPUT= 

COAL+CAT 2 0 ° 2 8  CHAR ENTRND 1U.75  COAL+CAT 7 . g !  CHAR ENTRND ~ .78  
CHAR HTHDRN 9°56  CHAR ~THORN 3o1~ 

TOTAL 2 0 . 2 8  TOTAL 20 .31  TOTAL 7 .91  TOTAL 7 . g 2  
CLOSURE 1 0 0 . 0 0  ACCUH - 0 ° 0 3  CLOSURE 100o00 ACCUM - 0 . 0 !  

i 

EQUILIBRIUM CuNSTANT * * * * * ~ * * * * * *  E Q U I L I .  * *  TARGET * * * *  ACTUAL * * * *  E ~ U I L I  *~ 
Cn~ST&NT CONDITIONS CONDITIONS TEHPERATURE 

GRAPHITE+~t2t,: C + H20=Cu + H2 1 .527g 1 .3161  2 . 1 a 3 2  ~31&.b  
SHIFT : Cu÷ H2~=CO~+ H2 1°5QI(! ~ ° s q t o  ~.GOv~ ~ 0 7 0 . I  

A-84 



PATENT STATUS 

This document, since i t  is transmitted in advance of patent clearance, 
is made available in confidence solely for use in performance of work under 
contract with the U.S. Department of Energy (DOE). This document is not 
to be published or its contents otherwise disseminated or used for purposes 
other than specified above before patent approval for such release or use 
has been secured, upon request, from the DOE patent counsel. 

DISCLAIMER 

This report was prepared as an account of work sponsored by the 
United States Government. Neither the United States nor the United States 
DOE, nor any of their employees, nor any of their contractors, subcontractors, 
or their employees, makes any warranty, expressed or implied, or assumes any 
legal l i ab i l i t y  or responsibility for the accuracy, completeness, or useful- 
ness of any information, apparatus, product, or process disclosed, or 
represents that i ts use would not infringe privately owned rights. 
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Reproduced by N T / S  
National Technical Information Service 
Springfield, VA 22161 

This report was printed specifically for your order 
from nearly 3 million titles available in our collection. 

For economy and efficiency, NTIS does not maintain stock of its 
vast collection of technical reports. Rather, most documents are 
custom reproduced for each order. Documents that are not in 
electronic format are reproduced from master archival copies 
and are the best possible reproductions available. 
Occasionally, older master materials may reproduce portions of 
documents that are not fully legible. If you have questions 
concerning this document or any order you have placed with 
NTIS, please call our Customer Service Department at (703) 
605-6050. 

About  NTIS 

NTIS collects scientific, technical, engineering, and related 
business information -then organizes, maintains, and 
disseminates that information in a variety of formats -including 
electronic download, online access, CD-ROM, magnetic tape, 
diskette, multimedia, microfiche and paper. 

The NTIS collection of nearly 3 million titles includes reports 
describing research conducted or sponsored by federal 
agencies and their contractors; statistical and business 
information; U.S. military publications; multimedia training 
products; computer software and electronic databases 
developed by federal agencies; and technical reports prepared 
by research organizations worldwide. 

For more information about NTIS, visit our Web site at 
http:/twww.ntis.cjov. 
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