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APPENDIX B

EXPERIMENTAL DATA AND METHOD OF ANALYSIS

The experimental tests completed durine this work are listed in this
appendix. For each run (e.g., 200}, there are three sets of tables:

the first lists the operating conditions, the bed height, and bed expansion;
the second provides the boldup of the various phases in the bed; and

the third shows the holdups in the dilute phase.

The volume fraction of catalyst is calculated from measurement of the
bed height and mass of catalyst in the reactor:

‘e " peal
where: M nass of dry catalyst added to the reactor.

cross=sectional area of the reactar.

=
pe = density of a dry catalyst particls.
A -
= catalyst bed height

The volume fraction of 1iquid can then be calculated using either gamma-
ray scan or pressure drop measurements.

For liquid/catalyst tests, the following equations should be used:
For gamma-ray scan data:
I1
1
"o
d = dHePe * B1P)

WEPL(REPE = ePe)
pg (100 - wf)

‘1‘

B1P1 = Mede +

For pressure drop measurements:

- PLWF Pc
P = Pec + 1--5
100"~ we ( Pe

when three phases are in the reactor, gas/liquid/catalyst, these equations
should be used:

Gamma-ray :

—3 " Pefefe + Py

BeWePL
+ X
MIPL 7 156 - wp)



Pressure drop:

- %% B} pe‘c
1 —— e,
wEpl
P1 *+ 100 - wg

In either case:

‘f = lelmf
pe(100 - wg)

o &g = i - € - ¢ - ¢
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In the dilute phase above the catslyst bed, tc is set to 0.0 and the

same squations are solved.

HD = height betweern pressure taps

I; = gama-ray intensity through liquid

Im = gwwma-tay intensity at cest conditions
AF = pregsure drop

¢ = volume fraction catalyst

€¢ = volume fraction fines

€g = volume fraction gas

€ = volume fraction liquid

pe = catalyst density

pf = £fines density

#y = liquid density

e = cdtalyst mass absorption coefficient
uf = f£ines mass absorption coefficient
up = liquid mass absorption coefficient
wg = wt) fines

Based on the tables presented in this appendix, the figures in the

main text of this report were prepared.
in this appendix for reference.

Additionsal plots are included



we CATALYST 1 wone £4(-0
GAS 2 NITROGEN
LIGUID t MKERODSENE
COAL CRAR CURC: 0.9 VOL X
TEMPERATURE 1 72. DEG F
Catalyst
Liquid fas Flow Bad z
Flow Kate, Rate Hedght sed
Run do. GFN/FL2 Ft/Sec (In.) Expansion
200-00 0.0 0.0 0. 0.
-1 3'-3 9.0% °| Q.
-oz 3'.3 0.‘0 0. 0.
-83 31.3 Q.13 0. 0.
,o08 5.3 0.2¢ ’. 0.
-05 l‘l’ 0125 °- 0.
CALCULATED HOLDUPS, RUN 200 BENSE PHASE
CATALYST 1 NORE
GAS s NITROSEN
LIguy t KERDSENE
COAL CNAR CONC: 0.0 ¥OL 2
TENPERATURE 1 72. DERF
tiguid 8as Flow
Flow Raie, Rate,
Rum No. Bpn/FL2 Fi/8ec ECR ELGB £LDP)
200-00 0.0 0.0 0.0 1.40 0.0
- 31.3 0,05 0.0 0. 0.97
-02 .3 0.10 0.0 0.94 0.9
-03 3.3 0.13 0.0 0.77 0.79
~04 31.3 0.20 0.0 0,80 0.81
-03 3.3 0.2% 0.0 0.78 0.8!
CALCULATED NOLDUPS, RUR 200~~DILUTE PNASE
CATALYST t  NONE
oAS s NITROGEN
LIaVIe 1 -KERGSENE
COAL CHAR CONC: 0.0 VOL X
TEMPERATYRE ¢ 72. DEG F
tiquid Bas Flow
Flos Rate, Rate,
Run -No. Bpa/Fi2 Fi/8ec ELS ELIP (4:t ]
200-90 0.0 "0 1.00 0.0 0.0
=01 31.3 9.0% 0.%0 1.01 8.10
-02 1.3 0.10 0.79 0.81 0.2%
'03 3' u: '-‘5 0-70 .-Bl 0.30
-04 3.3 0.20 0.73 0.7¢ 0.27
'°’ l' .1 0-35 0-71 0075 '-2’

I BED EXPARSION FOR RUN 200

0.0

ol”
.16
.23
0.20
9.22

Ved
(Mn/Sec)

0.0
11.9
21.9
30.1
44.8
4.9
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CATALYST t HIS-2a A/-3
BAS 1 NITROSEN
LIouTy +  KEROSENE
COAL CHAR CONC: 9.0 VOL I

TEMPERATURE : 72. DEG F

Catalyst

tiquid Gas Flow Bid 4
Flov Rate, Rate Height Bad

Run No. PN/FL2 Ft/8ec {In.) Expansios
201-00 0.0 0.0 8, ’.
=01 0.0 0.0 6. 0.
-02 3.4 0.0 4. 3.
=03 38.0 0.0 &Y. 5-
~04 4.5 0.0 73. 1.
~05 51.5 0.0 7e. 18.
“0é 40.6 0.0 9. 32.
-07 67.3 0.0 8. 48,
-08 74,9 0.0 183. 3s.
'0’ .'-7 °u° 109- 6.-
-10 8%.6 0.0 120, 2.
-1 100.1 00 133, 2.
"t 1.8 8:q3 7. 1.
-13 22.4 0.03 12, 9.
~14 22.4 ¢.04 77. 17.
"'5 22:‘ 'lo‘ 74- 16.
16 22.4 0.08 78. 22,
-17 22.4 6.10 79. 23,
~-18 22.4 0.13 ré 8 23,
-1? 22.4 0.20 78. 22.
-20 22.4 .23 77. 20.
=21 31.4 9.03 73. 14.
=22 31.4 0.04 7. 16,
=23 31.4 0.04 77 20.
-24 3':. 0.0% 9. 23.
=23 3.4 0.08 79. 23.
~24 3.4 0.10 8z. 28.
-27 3.4 0.13 8. Jb.
-28 1.4 0.20 .a. 3.-
-29 3’-‘ 0.25 a9. 39.
-30 44.8 0.03 82. 20.
-3 4.0 0.04 a3. 10,
-32 44,8 0.04 Bé. n.
-33 4.8 0.03 az. 3é.
~34 44.8 e.08 sa. 38.
-33 43.8 0.1¢ ?3. 13.
~36 43.8 0.13 104. 43,
-37 ‘3-0 .20 107, 6’-
-38 78.4 0.03 12. a3,
-39 79.3 .04 118. 9.
-40 70.3 0.04 e, 70.
-4 70.3 0.05 122. 74,
-42 76.7 0.08 127. 81,
=43 71.3 0-'0 '2‘- 3.
44 70.9 0.15 128, _83.
-43 a“,.r 9.2% 7. 39.
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201-00
=01
-02
-03
-04
=03
~0é
-07
~08
-0¢
«10
-1
-12
-13
=14
-13
=14
-1?
-18
-19
=20
-21
=22
23
~24
1]
=24
-27
-20
-29
-30
=31
~32
~33
-34
-39
~34
-37
-38
-39
-40
=41
=42
-3
~44
-4%

CALCULATED HOLDUPS, RUM 2011 BENSE PHASE

Liquid
Flou Rale,
Gpa/Ft2

0.0
0.0
31.4
38.9
"“.Y
51.3
60.4
67.3
74.%
8.7
8.4
100.1
22.4
22.4
22.4
22.4
22.4
22.4
22.4
22.4
22.4
3.4
3t.4
M.4
3.4
3.4
3.4
3.4
3.4
3t.4
4.4
44,8
4.0
44.9
44.0
43.8
43.9
43.0
70.4
77.3
7.3
78.3
76.7
7' '3
70.3
44.7

CATALYST

6AS

L10UID

COM. CHAR CONC

TEMPERATURE

éas Flow
'.t',

Ft/8ec EC?
0.0 Q.49
0.0 0,49
0.0 0.48
0.0 0.47
0.0 0.44
0.0 0.4
0.0 0.37
0.0 0.33
0.0 0.3t
0.0 0.30
0.0 0.27
6.0 0.24
0.0% 0.44
0.03 0.43
0.04 0.42
0.04 0.42
0.08 0.40
0.1¢ 0.40
0.1% 0.40
0.20 0.40
0.2% 0.41
0.03 0.4}
0.04 0.42
0.04 0.4
0.09 ¢.40
0.08 G.40
0.10 0.38
0.19 0.36
0.20 0.36
0.2% 0.35
0.03 0.38
0.04 0.38
0.04 0.3
0.03 0.36
0.08 0.36
0.10 0.34
.15 .30
9.20 0.29
0.03 0.27
0.04 0.29
0.04 b.29
0.0% 0.28
0.08 0.27
0.10 0.27
0.13 0.27
0.25 0.33

HIS-2n

N1TROGEN

KEROSENE

0.0 VOL X

72. DEGF
ELGY ELDPB
0.62 1.84
0.34 .38
0.34 0.36
0.35 0.3
£.9% 0.43
0.60 0.48
0.62 0.70
0.4% 0.7¢
0.67 0.73
0.73 0.64
0.4% 0.77
0.73 0.80
0.4} 0.37
0.47 0.4
0.48 §.44
0.48 .41
o.47 0.3
0.44 0.33
0.4% .3
0.42 0.32
.37 .30
0.5% 0.42
0.55 0.41
0.5 -0.8¢%
0.35 0.42
0.4¢ 0.33
0.46 0.40
0.46 0.31%
0.4 .37
0.43 0.36
0.60 0.%50
0.39 0.47
0.460 0.30
o. s’ o' so
0.3 0.46
0.353 0.44
0.53 0.4}
0.4¢ 0.37
0.74 0.48
0.46 8.60
0.65 9.50
.43 0.50
0.6 0.30
0.36 0.30
0.3 0.43
¢.18 0.34

6.10
e.10
0.13
0.13
0.16
0.18
0.22
0.92
0.03
0.03
0.03
Q.12
0.16
4.18
0.21
0.22
0.02
0.03
.04
0.03
0.0%
0.13
¢.17
0.23
-0,00

0.07
0.07
0.12
0.17
0.23
0.27

3
a

(Hn/Sec)

b OO0.0000
LDV OI2OOOOODOODODROO

-
X X B _NK-E-K-B-E _J
e s s

~ -
- g
0 @

[ 7]
]
.
~

44,3

<o
AR
N o

10.Y
12.7
14
19.7
30.6
40.4
9.5

7.1

'-é
11.2
12.0
17.¢
20.3
19.%
36.7

.I3

6.7

7.9

7.1
1.4
12,7
18.6
4.3
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CATALYST t  MKD5-24
L t NITROGEN
L1avID t KERDSENE

COAL CHAR CONC: 0.0 VOL X
TENPERATURE ¢ 72. DEG F

Liquid Get Flow
Flov Rate, Rete,

Runm No, Gpa/FL2 Ft/8ec £LG ELD? €66

201-00 0.0 0.0 0.%9 1.84 0.0
-0 0.0 0.0 0.98 9.96 0.¢
-02 3.4 0.0 0.98 .96 0.4
-03 38.0 0.0 0.97 0.96 0.0
~04 44.9 0.0 0.9% 0.9Y 0.0
-03 $1.9 0.0 0.97 0.79 0.0
-0é 60.6 8.0 0.08 0.8 0.0
=07 7.3 0.0 0.99 0.98 0.0
=08 74.% 6.0 0.98 0.97 0.0
-0% 81.7 0.0 0,94 1.14 0.0
=10 0r. 0.0 0.98 0.89 0.0
-1 100.1 0.0 0.97 0.95 0.0
~12 22.4 ¢.05 0.%6 0.97 0.04
~13 22.4 0.03 0.97 1.00 0.¢3
=14 22.4 0.04 0.%7 0.7 0.03
-13 22.4 0.04 0.93 ¢.99 0.¢3
-16 22.4 0.00 0.90 0.92 0.10
-17 22-4 0.0 0.83 0.0 ¢.15
-14 22.4 0,13 0.02 0.0 0.18
-1? 22.4 0.20 0.7? 0.0 0.23
-20 22.4 0.2% 0.76 0.0 0.24
'2' 3.4 0.03 0.%8 0.78 0.02
-22 3t.4 0.04 0.%4 0.91 0.04
-23 3.4 0.04 0.95 0.0 0.03%
-24 3.4 0.09 0.94 0.93 0.08
-23 31.4 0.08 0.89 0.89 0.11
=24 3i.4 0.%0 0.84 9.85 0.14
~27 31.4 0.1% 0.77 0.7% 0.23
-28 3t.4 0.20 0.73 0.78 0.2%
-27 3.4 0.2% 0.73 0.77 0.27
-30 44.8 9.03 0.97 0.8 0.03
'3' ‘4.‘ 0.04 0095 0-9? 0.05
-32 44.8 0.904 0.93 0.7% 0.07
-33 44.8 0.03 0.%1 0.94 0.09
~34 44,8 0.08 0.86 0.88 0.14
-3% 43.8 0.10 0.81 0.83 0.19
~34 43.8 0.15 0.74 0.7% .26
-37 43,0 0.20 0.49 0.71 0.31
-38 78.4 0.03 .74 .7 0.04
-39 79.3 0.04 0.94 0.94 0.04
-40 78.3 0.04 0.%2 0.94 0.08
-§1 78.3 9.0% 0.89 0.92 0.1
~42 76.7 0.08 9.83 0.89 0.1?
~-43 1.3 0.10 0.74 0.7¢ 0.24
~44 70.3 0.13 .66 0.6 0.34
=43 44.9 .25 0.72 0.0 0.28
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Liquid
flow Rate,
Run Meo. 8PN/FL2
203-01 22.3
=02 “-7
=03 7.0
-04 7.4
«03 261
=04 26.1
'07 ..I’
=00 Mn.?
-0¢ #7.0
~10 67.0
-1t ".4

Run No.

203-01
-02
-03
~-04
«0d
-0é
~07
-08
-09
-10
-1

T DED EXPANSION FOR RUN 243

CATALYST rs-n L/ 3
048 ) NITROBEN
L1a¥1D 1 KEROSENE

COAL CHAR CONC: 1.0 VOL I
TENPERATURE » 68, DBES F

Catalyst

Gas Flow Bad ]
Rate Height Bed
Ft/8ac <{In.) Expanstion
0.0 &r. 0.
.0 7. 14,
0.0 1, 46.
0.0 118, .
0.0% 77, 12.
0.20 82. 17.
0.0 sA. 28,
9.15 "?”. 43.
0.3 10%. 7.
0.10 9. .
0.08 124, 83.

CALCULATED HOLDUPS, RUN 203: DENSE PHASE

Liquid
Flow Rate,
Gpn/Ft2

22.3
44,7
67.0
89.4
261
26.1
44.7
44.7
&7.9
87.0
.,l‘

CATALYST t WD§~2A

GAS 1 NITROGEN

LIguID + KEROSENE

COoAL CHAR CONC: 1,0 VDL X

TENPERATURE @ é8. DEG F

Gas Flow
Rate,

Ft/Set ECB ELGB ELDPR
0.0 D.4% 0.50 1.83
0.0 0.43 0.5¢6 0.62
0.0 0.33 0.6% 0.49
0.0 0.29 0.70 0.77
0.09 0.44 0.48 0.3%
9.20 0.4 0.3% 0.34
0.05 9.38 0.53 0.4¢9
0.15 0.34 0.46 0.40
0.03 0.3 0.81 0.5%
0.10 0.28 0.97 0.50
0.0% 0.26 0.68 0.61

Y- RN R N-E-R_ -]
»

Vecd
(hn/Sec)

oo
. ®

-t - ) =t B
CHABO=N=0SD

a = w 4 = =
“- A=W NN O OO
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CALCULATED HOLDUPS, RUN 203~-DILUTE PHASE

CATALYSY : HDE-2A
6AS T MITROGEN
Lieuip 3 KEROSENE
COAL CHAR CONC: 1.0 VOL 2
YENPERATURE : 48, DEG F
Liquid Gas Flow
Flow Rate, Rate,
Run No. Gpn/Fe2 FL/Sec ELG ELDP EEG
203-01 22.3 0.0 0.93 0.87 0.0
-02 44,7 0.0 0.9% 0.86 0.0
-03 67.0 0.0 0.9 0.88 0.0
-04 8v.4 0.0 0.75 0.86 0.0
-03 28.1 0.05 0.93 1.07 0.04
~06 26.1 9.20 0.77 0.92 0.22
-07 44,7 0.09 0,92 1,03 0.07
-08 44.7 0.1% 0.74 0.87 0.25
=09 67-0 0105 0.90 |-°3 0.09
-10 47.0 0.10 0.76 0.91 0.24
~-11 87.4 0.03 0.90 1.04 0.0%
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1 DED EXPANBION FOR RUN 204
CATALYST s WpS-20 L£/4 - 5
s 1 WITROGEN
Liauly 1 MERGEENE
COAL CNAR CONC: 5.9 VBL I
TENPERATURE 1 70. DEG F
Catalyst
Liquid fas Flov bad 1
Flow Rate, fate Kaight Bed
Run No. OPN/FL2 Ft/Sec (In.) Expansion
20401 30.8 0.0 74. 7.
'02 “-o °l° 87- 2‘.
-03 5'.3 o.o 10'- ‘6-
-04 &3.9 0.0 146. 54.
-03 74,7 0.0 120. 74,
o 87.8 0.0 138, 9.
- 7 30.% 9.0% 79. 14.
K 30.5 0.03 75. 9.
"i” 3’-: 0.04 7‘- 'ou
-10 30.% 0,04 7. 12.
""1 3'-6 °-'° ’0. 10-
“12 3.8 0.1% 87, 2.
=14 44.2 .04 4. .
=13 4.2 0.04 17, 41,
-14 44,2 0.03 107, 5.
-17 44,2 0.10 18, 67,
"'. "’n’ °l°3 125- 81-
-19 43.9 0.04 127, 84.
-20 45.9 0.04 128. 8é.
-2 85.9 0.0% 130. as.
-22 7%.9 0.03 140. 103,
-23 70.9Y 0.04 142, 196,
-24 79.% 0.04 138. 100.
-25 30-5 0.10 .6- 2‘.
-24 30.9 0.03 77. it.
-27 43.6 0.10 96. 39.
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CALCULATED HOLDUPS, RUM 204: DENSE PHASE
CATALYST 1 HIS-24
BAS 3 NITROGEN
L1Gu1D & KEROSENE
COAL CHAR CONC: 5.1 VDL X
TENPERAIURE t 70. DEU F
Liquid Gas Flow
Flow Rate, Rate, Vcd
Run No. Gpn/FL2 Ft/Sec ECB ELGH ELDPB EGB {Hn/Sec)
204-01 30.8 0.9 0.44 005‘ 0.42 .0 0.0
-02 44,0 0.0 0.3% 0.%8 0.47 0.9 0.0
-03 9.3 0.0 0.33 0.62 0.51 0.0 0.0
-04 43.9 0.9 0.32 0.43 0.54 0.0 0.9
-0% 4.7 0.0 0.28 0.67 0.57 0.0 9.0
-0é 87.8 0.0 0.25 0.49 0.60 0.0 0.0
-07 30-5 °I°5 °l‘3 0.49 0157 0.05 12-4
-08 30.5 0.03 0.43 0.50 0.57 0.62 7.0
-09 30.35 0.04 0.44 0.49 0.57 0.04 8.6
=10 30.5 0.04 0.44 0.47 0.54 0.07 9.9
-11 .4 0.10 0.38 0.52 0.64 0,08 25.1
=12 31.4 0.15 0.38 0.44 0.36 0.135 32.8
-14 44.2 0.04 0.35 0.57 0.43 0.0% 7.8
-135 44,2 0.04 0,35 0.57 9.48 0.05 10.1
-14 44,2 0.05 9.32 0.60 0.51, 0.05 2.3
~17 44.2 0-10 0-29 0.52 0.44 0.14 18-3
-18 63.9 0.03 0.27 0.49 0.40 0.00 7.6
-19 65.9 0-04 Q.27 0167 0.38 0.02 8.9
~20 3. 0.04 0.26 0.46 0.%6 0.04 10.3
=21 65.9 0.03 0.26 0.64 0.5% 6.06 10.5
-22 79.9 0103 0124 o.?' 0163 0.01 7.4
~23 79.9 0.04 0.24 0.69 0.60 0.03 8.1
-24 79.9 .04 0.24 0.48 0.37 0.04 9.7
-23 30.5 0.10 0.40 0.47 0.36 0.1 22.8
-26 50.3 0.03 0.44 0.9 0.40 0.02 6.9
-27 43.4 0.10 0.35 0.48 0.38 0.14 18.%
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205-01
=02
-03
-04
-03
-06
-07
-08
=0y
-10
-1
-12
-13
-14
-13
-14
-17
-18
-19
-20
-21
-22
«23
-24
-23
=26
-27
-28
-2¢
-30
=31
-32
-33
=34
-33
-36

CALCULATED HOLDUPS, RUN 2031 DENSE PHASE

Liquid

Flouw Kate,

Spa/FL2

346.3
42.7
49.1
37.4
72.7
é4.4
79.1
83.4
36.3
34,3
36.3
356.3
35.3
36.3
38.3
36.3
36.3
42.8
42.8
42.8
42.8
42,8
‘2 --9
42.8
42.8
42.8
‘.‘ °
64.0
4.0
4.0
64.0
8.9
8%.9
83.?
4.4
4.9

CATALYST : HIS-20
BAS : RITROGEN
L1IQUID + KEROSENE

COAL CHAR CONC: 10,4 VOL X
TEMPERATURE 1 7. DEBF

Bas Flow
Rate,

Ft/Sec ECD ELEB
0.9 0.42 0.51
0.0 0.39 0.55
0.0 0.37 0.36
0.0 9.32 0.%%
0.0 0.26 0.62
0.9 0.31 0.40
0.0 0.24 0.64
0.0 0.23 0.47
0.03 0.44 0.4%
0.04 0.4 0.4%
0.0‘ 0.39 0‘51
0.03 0,3% 0.48
0.08 0.4% 0.44
.10 0.37 0.4%
0.15 0.38 0.43
0.20 0.39 0.42
0.2% 0.40 0.4
0.03 0.37 0.56
.04 0.37 0.53
0.04 0.38 9.%0
0.0% 0.37 0.51
0.00 0.37 0.48
.10 0.34 0.49
0.13 0.38 0.43
9.20 0.37 0.46
0.2 0.39 0.4
0.03 0.29 0.64
0.04 0.28 0.64
0.04 0.28 .61
0.05 0.28 0.61
0.08 0.27 0.54
0.04 0.22 0,69
0.04 0.22 0.48
0.0% 0.22 Q.66
0.0 0.22 0.4%
0.05 0.22 0.66

ELDPB

.97
0.38
0.40
0.54
0.48
0.4%
0.71
0.72
0.3&
0.40
b.42
0.49
0.35
0.42
.4
0.39%
0.37
0!.5
0.47
0.43
o.“
0.40

0.40

°I3?
0.39
0.33
.57
0.5%
0.56
005‘
.49
0.04
0.62
0.40
0.70
0.64

- - -]
c = & & ®
- - K- N -

[ NN - -
.« = @
- X -N-J

Ved
{H{n/Sec)

CDDOO OGO
-
P- -

- oD
.
LR NY DS OO

-
WS DN =

A N
G.O"
LYl N ]

<>
.
o N

-
GO‘O“OOOG
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CALCULATED HOLDUPS, RUN 205--DILUTE PHASE

CATALYST 1 HIS-24
GAS t NITROBEN
Lieurs t KERDSENE

COAL CHAR CONC) 10.4 VDL ¥
TENPERATURE ¢ &7. OES F

Liquid 6as Flow
Flow Rate, Rate,

Run #do. Gpn/FL2 Ft/8ec ELE ELDP E6G

205"01 36.3 0.0 009‘ 0-72 0-0
-02 42.7 0.0 °|91 0172 0.0
-03 49.1 0.0 0,9t 0.73 0.0
-04 37.6 0.0 0,91 0.72 0.4
-0% 72.7 0.0 0.92 0.72 0.0
-06 64.4 0.0 0.91 0.73 0.0
=07 79.1 0.0 0.64 0.48 0.0
=08 83.4 0.0 0.66 0.44 0.0
=09 36.3 0.03 0.88 1.03 Q.02
"10 36-3 o-o‘ 0.06 1.02 0.04
-1 36.3 0.04 0.8% 1.01 0.05
-12 36.3 0.0% 0.83 0.99 0.07
-13 36-3 0-03 0.79 0-96 0.12
=14 34.3 0.10 0.77 0.74 0.14
-15 36.3 0.1% 0.75 0,92 0.16
=16 36.3 0.20 0.74 0.9 0.18
-17 36.3 0.23 0.72 0.87 0.20
~-18 42.8 0.03 0.89 0.94 0.00
-19 42,8 0.04 0.86 1.02 0.04
-20 42,8 0.04 0.86 1.00 0.04
-2 42,8 0.0% 0.85 0.99 0.06
-22 42.8 0.08 0.81 0.93 0.10
-23 42.8 0.190 0.77 0.9t 0.14
-24 42.8 0.13 0.76 0.%2 0.1%
-23 42.8 0.20 0.76 0.92 0.16
~26 42, 0.2 0.72 9,90 0.20
=27 64.0 0.03 0.89 1.07 0.00
-28 4.0 0,04 0.87 1.02 0.03
-29 44.0 0.04 0.8% 1.00 0.0%
-30 4.0 0.03 0.83 ¢.98 0.08
-3 64,0 0.08 0.76 0.0 9.16
=32 85,9 0.04 0.468 1.10 Q.24
-33 83. 0.04 0.63 1.08 9.27
-314 85.9 0.0 0.64 1.06 0.29
-3% 4.4 0.9 0.66 O.64 0.0
=36 74.9 0.05 0.64 1.10 0.29
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% BED EXPANSION FOR RUNM 204
CATALYST 2 WDs-24 £/ 3
A5 t  NITROGEN
LIU1D 3 KEROBENE
COAL CMAR CONC: 15.9 voL X
TEMPERATURE : ©5. DEGF
Catalyst
Liquid gas Flow Yad
Flow Rate, Rate Height Bad
Run Mo, 6PN/FL2 Ft/5ec (In.) Expansion
20"‘ ‘ 30-0 0.0 “- 10-
-2 36.2 0.0 48. 20.
-3 42.3 0.0 %0. 295,
- 4 48.46 0.0 é1. 33.
- 3 56.4 0.0 73. 3.
-4 43.2 0.0 78, 93,
-7 1.9 0.0 $7. 110,
-8 77.% 9.0 92. 130.
- ’ 07.‘ °0° 1'?- ‘“l
-10 29.6 0.07 4?7, 18.
-1 30.0 0.08 32. 30.
-12 30.0 .08 54, 33.
"‘3 3'-’ 0.0’ 54- 350
"‘4 30.0 0312 “I !5.
-19 30.0 0.14 38. 45,
". 30-0 o-l’ 60- 5‘.
-7 30.0 0.24 62. 8s.
-18 30.0 .29 (1N 63,
-" 36.? °l°‘ 53- 33-
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T BED EXPANSION FOR RUNM4

CATALYST s WDS-24 £/4 - 3
(T3] t  NITROGEN
L10U1D 1 KEROSENC

COAL CHAR CONC: 15.3 vOL 2
YEMPERATURE 1 83. DJEG F

Catalyst
Liquid Gas Flow Bed 1
Flouw Rate, Rate Hllsht | [] ]
Run No. GPA/FL2 Ft/Sec (In.) Expansion

206 ~20 34.4 0.09 53. 38.
-21 38,7 0.12 95, 38.
=22 36.3 0.14 34. 35.
-23 36.2 0.1¢% 5. 3s.
-24 34.3 0.24 40, 30.
-23 3.7 0.29 51, 28,
-26 42.9 0.08 63, 3.
-27 43.0 0.03 62. 335,
-28 42.9 0.0% 63. 8.
"29 30.0 01'4 "1 20-
-30 36.95 0.14 54, 35.
-31 43,0 0,08 2. 9s.
-32 ‘2-9 0. IZ ‘3' 53-
-33 43.3 0.13% 43. 58.
‘3‘ ‘2-9 0-20 63- 33-
"35 ‘2-9 0325 4. 6.-
-36 43.5 0.03 7. 93.
-37 6.7 0.05 7%. ge.
~38 $4.0 0.09 2. 103,
-39 30.0 0.07 5. 1.
~40 30.0 0.14 4%, 23.
-4t 36.7 0.14 33. 38.
-42 3.7 0.08 52. 30.
-43 63.7 0.135 /0. ?3.
-44 63.7 0,20 ., 8%.
"5 ‘3-7 003‘ 69. 73-
~-46 84.5 0.04 4. 149,
~47 84.3 0.04 112, 180,
~48 84.4 0.0% 110, 175.
".’ 3‘.1 0-04 530 33-
-%0 34.8 0.0% 54, 3%.
1 3647 0.04 -54, 35.
-52 30.5 0.04 L] 20.
=33 340, .15 30. 25,

=34 30.5 .17 4. 23.
35 30.3 0.20 47. 18.
-84 42.9 0.0 60, 50.
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CALCULATED HOLDUPS, RUN 204: DENSE PHASE

CATALYSY t KDS-2A
GAS 8 NITROGEN
LIeuid 1 KERDSENE

COAL CHAR EONC: 13.5 VOL 1
TEMPERATURE : 83, DES f

Liquid fas Flow
Flow Rate, Rate, Vet
Run No. Gpn/Ft2 Ft/8ec ECB ELGB ELDPB EGB {Am/Sec}

206 1 30.0 0.0 0.44 0.435 1.73 9.9 0.0
-2 36.2 0.0 0.4 0.47 1.73 0.0 0.0
-3 42.3 0.0 0.37 9.49 1.73 9.0 0.0
~ 4 48.6 0.0 0.32 0.%6 1.723 0.0 0.0
-8 S56.4 0.0 0.27 0.60 1.73 0.0 0.9
- 63.2 0.0 0.23 0.41 1.73 0.0 0.0
-7 1.3 0.0 0.23 0.64 1.73 [ 0.0
e e 77:9 0-0 0-21 0.64 ‘.73 0-0 010
-9 g7.1 0.0 0.18 0.66 1.73 0.0 0.0
=10 2v.8 0.07 0.42 0,48 -0.77 $.01 19,6
-11 30.0 0.08 g.38 0.5t ~0.,71 9.02 21.7
-12 30.0 0.08 0.36 0. -0.68 0.0 24,9
=13 30.1 0.09 0.36 .5 -0.68 0.04 23.6
=14 30.¢ 0.12 0.36 0.48 -0.48 0.06 3.9
-13 30.0 0.14 0.34 0.952 -0.44 0.0% 39.3
-1‘ 30-0 0.!9 0-33 0-52 '0162 9.06 52-'
=17 30.0 0.24 0.32 0.53 =0.60 9.06 67.7
-18 39-0 0.29 °u3° 0153 -0057 °l°7 80-4
-19 35.7 0.08 0.37 9.5t -0.49 .01 21.3
=20 3b.4 0,07 0.34 0.50 -0.67 0.05 24.5%
-21 3647 0.12 0.346 0.4% -0.47 0.07 1.0
-22 36.3 03"‘ 0136 00‘7 -0-69 0.08 36-0
-23 36.2 f.19 0.34 0.47 -0.467 0.09 49.6
-24 36.3 0-24 0.33 0.50 -0.42 0.08 64.4
-23 38.7 0.29 0.38 0.42 -0.72 0.12 73.2
-26 42,9 0.08 0.30 0.38 -0.%8 o.M 22.%
-27 43.0 .03 Q.32 0.57 0.49 9.00 9.8
-28 42.9 0.05 0.31 0.546 0.5% Q.02 14.0
=29 30.0 0.14 0,41 0.43 0.27 0.09 5.9
=30 36,5 0.14 0.34 0.47 0.37 0.08 314.3
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CALCULATED HOLDUPS, RUN 206: DENSE PHASE
CATALYST t HPS-204
B8 1 NITROEER
Liauld 1 KERDSENE
COAL CHAR CONRC: 13.5 ViL %
TENPERATURE : 83, DEG F
Liquid s Flow
Flow Rate, Rate, Ved
Rus Ho. Spa/Fe2 F4/8ec Tz ELO® CELD2PS ton W/ Beg?
-32 42.% 0.12 0.3t 0.33 0.44 0.07 32.3
-33 43.3 0.13 0. 0.32 t.98 0.07 39.0
~34 42.9 0.20 0.3 0.51 0.44 0.0 5.2
o H] A2.Y 0.23 0.3 0.3 1.84 0.09 44,7
=34 63.% 0.03 0.25 0.6 2. 11 0.00 10.1
=37 63.7 0.03 0.23 0.60 2.07 0.04 12.3
-38 64.0 0-09 0-24 0.59 0.50 0-07 20-8
‘3’ 30-0 0.07 0137 o-‘? 0-15 Q0,06 18.8
-40 30.0 b.14 0.40 0.43 0.3 b.09 35.4
-41 38.7 G.14 9.36 0.48 0.37 .07 36.46
-42 36.7 0-03 0.39 o-"é 0-37 0-00 1’.5
~43 43.7 0.15 Q.25 0.57 0.44 e.12 32.7
-44 63,7 0.20 0.26 0.50 0.42 0.14 41.9
-43 61-7 0134 0.28 0-47 0.74 0.14 73.4
~46 84.5 0.04 0.18 0.69 0.8% 0.00 10.6
-47 84.3 0.04 .17 0.49 0.82 0.01 12.3
-48 B4.4 0.05 0.18 0.46 0.80 0.04 11.8
-4% 36.1 0.04 €.37 0.4% 0.%% 0.03 1u.5
-30 36.9 0.0% 0.36 Q.49 0.5%¢ 0.04 12.1
-5 356.7 0.04 0.36 ¢.51 0.3% 0.04 8.7
=352 30.3 0.04 0.41 0.43 0.3 0.04 10.0
-33 30.9 0.13 0.3y 0.43 0.3 0.10 37.7
-54 30,35 0.17 0.40 0.0 0.32 0.1 42.%
-33 30.5 0.20 0.42 0.37 0.27 0.14 47.0
1] 42.% 0.0 0.33 0.54 0.6 0.0 0.0

uoNn._ 21
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CALCULATED HOLDUPS, RUN 204--DILUTE PHASE

Liquid
Flow Rate,
Gpn/Ft2

30.0
36.2
42.3
48.¢6
S8.4
$3.2
7‘ -!
77.%
7.1
29.8
30.0
30.¢
30.1
30.0
30.0
30.0
30.0
30.0
36.7
36.4
38.7
34.3
36.2

CATALYST 1 HIS-24
84S :  NITROBEW
LIoUID t  KERBSENE

COAL CHAR CONC: 15.5 VOL 1
TEMPERATURE @ 85. DJE6 F

Gas Flow
Rate,

Ft/89e¢ ELG ELIP EGG
e.0 0.8%5 %.50 0.0
0.0 0.84 0,50 0.0
0.0 0,86 0.50 0.0
0.0 0.86 0.%0 0.0
0.0 0.86 0.50 0.0
0.0 0.84 0,350 0.0
0.0 0.84 0.47 0.0
0.0 0,85 0.47 0.0
0.0 .84 0.47 0.0
0.07 0.82 1.1¢ 0.03
¢.08 0.81 1.4% 0.04
0.08 0.81 1.19 0.04
0.09 0.60 1.18 0.06
0.12 0.78 1.16 0.08
0.14 0.77 1.14 0.0?
0.1¢ 0.73% 1.2% 0.11
0.24 9.73 1.22 0.13
0.29 0.7 1.2% 0.14
0.08 .81 1.30 0.04
0.09 0.80 1.2¢ .04
0.12 0.78 1.27 0.08
0.14 0.77 1.24 0.09
0.1% 0.74 1.34 0.12
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CALCULATER HOLDUFS, RUN 206--DILUTE PHASE

CATALYST s HBS-24
BA5 1t NITROGEW
Leguee . HERLSEUE

CORL CHAw COXCi (%5.% Ual £

TENPERATURE 1 B5. BEE ¥

Liquid Sasx Flow
Flow Rate, Rate,
Run No. Spn/Ft2 Ft/Bec ELD ELWP £60
206-24 35.3 0.24 0.73 1,33 0.14
‘25 36-7 0.2¢9 0.1 1.3% 0.14
-26 42.9 0.08 0.8 t.41 0.04
=27 43.0 9.03 0.84 1.04 0.00
-28 42.9 0.03 .81 1.02 0.04
'29 30.0 0-'4 0-77 0-93 °I°9
-30 35.5 0.14 0.77 0.97 0.0%
-3 43.0 b.08 0.79 0.98 0.04
=32 2.9 0.12 0.78 0.97 0.08
-33 43.3 0.15 0.79 0.97 0.1
-34 42.9 0.20 0.74 0.%96 0.13
=35 42.9 0.2% 0.72 0.9% 0.13
-34 63.3 0.03 0.83 1.04 0.02
-37 83.7 0.05 0.80 1.00 0.03
~38 44.0 0.09 0.7% 0.93 4.1
-39 30.0 .07 0.81 1.01 ¢.04
'40 30-0 011‘ 0077 0-97 0.07
~41 34.7 0.14 0.77 0.9? 0.0%
-42 3607 0.05 0.80 1.00 0.06
-43 63.7 0.1% 0.73 0.73 0.14
~44 43.7 0.20 .71 0.93 0.14
-43 3.7 0.34 0.48 0.70 0.20
-4 4.3 0.04 0.83 1.04 0,01
~47 84.3 0.04 0.81 1.01 0.04
-48 84.4 0.0% 0.79 1.00 0.04
~49 36.1 0.02 0.83 1.00 0.01
=350 34.8 0.0% 0.82 1.03 0.03
=51 36.7 0.04 0.8% 0.73 -0.00
-52 30,9 0.04 0.84 o.M 0.00
-53 30.5 0.13 .76 0.97 0.10
~54 30.3 0.17 0.74 0.9 0.13
-53 30.% 0.20 0.7 0.94 0.14
~-54 42.9 0.0 0.89 0.61 9.0
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CATALYST s WIs-20 L/ =3
GAS t FREON-12
LIQUID ¢t KERISENE

COAL CHAR CONC1 13.5 VOL I
TENPERATURE 1 B1. DEV f

Catalyst

Liquid s Flow Bad X
Flow Rate, Rate Height Bad

Run No. GPN/FL2 Ft/8ec (In.) Expansion
207- 1 37.0 0.01 18. 37,
-2 3.2 0.05 32. 49.
-3 36.1 0.07 3. 52.
-4 43,1 .03 97. &3.
-8 43.4 0.0% -1 N 7.
- & "3-2 0.07 58, 66.
-7 62.. 0.03 9. ,7-
-8 63.0 6.0% é8. 5.
-9 ‘2-’ Gl'? ‘70 2.
-1 3.3 0.03 5. 172.
=11 2.9 0.03 V8. 180.
-12 03.3 0.07 164, 198.
-13 82.6 0.07 3. 200.
=14 63.7 0.07 77. 120.
“5 ‘2:5 000, 610 ?5-
-1é 36.0 0.0% S4. 4.
"7 35-’ 0-05 49- 40.
-18 2.1 0.07 1. 103.
~19 36.2 .17 6. 60.
=20 3.7 0. 20 43. 4%,
- 36.3 0.2% 45. 70,
~22 62.7 Q.17 76. 99.
-23 42.9 °-2° 7. 84.
-24 43.9 0.2% 49. 8t.
-25 70.% 0.17 82, 1%,
-26 42.6 0.%7 5. 70.
-27 42.4 0.2% &7. 73,
-28 42,3 0.30 70. ay.
-29 37.2 .30 $8, 82.
-30 $2.6 .10 83. 124.
-31 3.4 0.0% 109. 193,
-32 3.3 0.06 1o. 197,
-33 3.2 0.03 78, 1t

-34 43.% °|°6 42, &8.
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CALCULATED HOLBUPS, RUN 207: DENSE PRASE

Liquid
Flow Rate,
Bpa/Ft2

37.0
18.2
8.1

‘3.3
43.4
43.2
2.4
63.0
2.9
83.3
82.%
83.7
82.4
43.7
¢
36,9
35.8
$2.1

36.2
34.7
34.3
62,9
‘2.9
43.0
70.5
‘2.6
42.4
42.3
3.2
862.4
83.4
831.5%
3.2
43,1

CATALYST : HDS-2A

GaS ¢ FREON-12

LIGUID t KERQSENE

COAL CHAR CONC: 15.% voL I

TENPERATURE : 81. DE6 F

6as Flow
Rate,

Ft/Sec ECH ELGR
0.03 0.34 0.53
0.05 0.33 0,54
0.07 0.32 0.54
0.03 0.3¢0 0.62
0.05 0.3 0.40
0.07 0.30 0.59
0.03 0.25 0.70
0.0% 0.2% 0,49
0.07 0.24 0.67
.03 0. 18 0.77
0.0% 0.17 0.78
0.07 0.1% 0.7%
0.09 0.14 0.72
0.0v 0.22 0.47
537 &% 382
Vit 0.3z .38
0.90% 0.3% 0.%59
0.07 0.24 0.67
0.17 .3 9.93
0.20 9.30 0.93
0.2% 9.29 0.393
0.17 0.25 9.335
0.20 0.25 0.51
0.2% 0.27 0.50
0.17 0,23 0.54
0.17 0.29 0.55
0.25 0,28 0,35
9.30 0.24 0.54
0.30 0.27 0.33
0.10 0.22 0.57
0.05 0.1 0.47
0.04 0.16 0.85
0.0% 0.23 0.43
0.06 0.29 0.57

ELLFR

0.43
0.47
0.48
0.58
o.ss
0.58
0.356
0.3%
0.44
2.73
0.77
0.76
0.71
0.47
.8%
.33
olso
olbz
0,48
0.49
0.54
0.354
0.5
0.50
0.53
0.54
.55
0.54
0.3
¢.53
0.43
Q.61
0.60
0.33

M80-21

Eyb

0.02
0.03
0.04
=0.03
-0102
6.01
-OIOB
=-0.07
=0.04
~0.0%
'0-10
~0.04
~0.01
-0.03
587
~0.00
‘ﬂ-os
0403
0.07
0.08
.08
0.11
0.13
0.1
0.13
0.04
¢.07
0.10
0.0¢
0.1
0.04
0.06
0.02
0.03

-137

Ved
{Mn/Sec)

18.1
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CALCULATER HOLDUPS, RUN 207--DILUTE PHASE

CATALYST 1 UD5-2A
GAS t FREON-12
LIQUID s KERESENE

COAL CMAR CONC: 1%.5 VOL X
TENPERATURE t #1. DEGF

Liquid Gas Flow
Flou Rate, Rate,
Run No. gpn/Ft2 Ft/Sec ELS ELIP EGG
207- 1 37.0 0.03 0.83 0.83 0.0t
-2 38.2 0.05 0.81 0.81 0.04
-3 38.1 0.07 0.78 0.78 0.07
“ 4 43.3 0.03 0.86 0.87 -0.02
-3 43.4 0.05 0.04 0.83 9.01
-4 ‘3-2 0-07 °t78 0.90 0-07
-7 62.4 9.03 0,90 0.86 -0.07
-8 43.0 0.05 0.88 0.86 ~0.04
-9 42.9 0.07 0.84 0.0 -0.01
=19 83.3 0.03 4.9 0.0 -0.08
-11 82.9 0.0% 0.8¢ 0.0 -0.06
-12 03-3 o.o’ 0183 °|o 0102
-13 '2.6 0-07 0,75 °-° 0.1
-14 43.7 0,09 0.79 0.0 0.07
~13 42.3 0.0% 0.80 0.0 0.03
-té 38.0 0.09 0.81 0.0 0.04
-17 35-3 0-05 0.86 0.0 ~-0.02
-18 62.1 0.07 0.80 0.0 0.0%
-19 3‘.2 01‘7 0.7%1 0.7 .17
=20 36.7 0.20 0.49 0,70 0.18
~-21 36.3 0,25 0.47 0.49 0.20
-22 62.7 0.17 0.49 0.7% 0,18
-23 62-9 0.20 0.69 0.7% 0.18
-24 43.0 0.25 0.48 0.49 0.20
-2% 70,3 0.17 0.6% 9.7 0.18
26 42.6 .17 0.73 0.74 0.13
=27 42.4 0.2 0.49 0.7t 0.10
-28 42.3 0.30 0.6% 0.67 0.23
~-29 37.2 0.30 0.66 0.68 0.22
-30 2.4 0.10 0.70 0.7 0.17
-31 3.4 0.05 0.73 0.73 0.13
—32 .313 °l°6 o-?‘ °'7° °-|ﬁ
-33 43.2 0.03 0.78 0.78 0.00
-34 43.1 0.06 0.78 0.78 0.07
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X BED EXPANSION FOR RUN 298

CATALYSY ' WD8-28 £/o -2
6AS t NITROGEN
LI6UDD ¢ NERDSEME

COAL CHAR CONC: 13,2 VOL %
TENPERATURE 1 148. DEG F

Catalyst

Liquid 8as Flow Bed 4
Flov Rate, Rate Height Bed

fun No. aPN/FL2 Ft/Sec (In.) Expansion
208~ 1 34.2 0.0 M. 26.
-2 42.8 0.0 44, 3,
-3 58.9 0.0 5. 9.
- 4 65.0 0.0 ‘1- &8%.
-3 79.4 0.0 75. 103,
S '602 0.0 78. itt.
-8 37.4 0.05 47, 27.
-9 370‘ 0.'0 49- 32-
«10 37.0 0.13 52, 44.
=11 37.3 0.20 30. 39,
-12 36.95 0.2% 53. $3.
-'3 ‘2.’ °n°3 ", 50.
-14 42.8 9.0 §0. 47.
“15 42.46 0.15 42, 72,
-'6 .3-5 0.20 60, 87,
-17 .3.5 0'25 57- 5.-
-18 83.7 0.05 63. 73.
-1¢ 4.0 0.10 70, 94,
-20 84.1 9-‘5 76. 1Ht.,
=21 83.4 0.20 70, 94.
-22 83.9 0.2% 48. 89,
-23 '511 0-05 85- ’M.
-24 86.3 0.10 82. 1260,
-23 7% 0,13 13, 138.
<24 8%.9 0.0 78. 117,
~27 37.8 0.0 44, 22.
-28 63.7 0.0 43. 73,
-29 4.1 0.20 4y, 92.
-30 43,3 0.10 0. 61.
-3‘ ‘;l‘ 0-15 ‘2- 72-
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fun No.

208~

=10
-1
-12
=13
-4
-1%
-14
-17
-18
-1
-20
=21
-22
-23
~24
-295
-26
-27
-28
-29
-30
-3

O O-CTA MR-

CALCULATED HOLDUPS, RUN 208: DENSE PHASE

Liquid
Flow Rate,
Gpn/Ft2

36.2
42.8
58.8
65.0
79.4
86.2
37.4
37.6
37.0
37.3
36,3
42.9
42.8
42.4
41.5
43.3
43.7
64.¢
64.1
63.4
63.9
85.1
86.3
77.1
85.8
37.8
&4.7
64.1
A3.3
43.1

CATALYST t HIS-28
BAS s NITROGEN
L1QUID s KERDSEME

COAL CHAR CONC: 13.2 VOL X
TEMPERATURE ¢ 148. DEG F

{Gas Flouw
Rate,
rt/Sec ECD ELGB
0.0 0.39 0.48
0.0 0.3/ 0.50
0.0 0.31 0.%8
0.0 0.30 0.3%
0.0 0.24 0.42
0.0 0.23 0.43
0.05 0.39 0.47
0.10 0.37 .45
0.13 0.34 D.48
0.20 0.3% 0.44
0.2% 0.32 0.48
0.09 0.33 0.3%
0.10 0.29 0.5%3
0.1% 0.28 0.53
0.20 0.29 ¢.51
0.25 0.3t “0.49
0.05 0.28 0.9¢
0.10 .23 0.354
0.13% 9.23 0.52
0,20 0.2% 0.5
0.23 0.24 0.50
0.09 0.21 0.67
0.10 0.22 0.9Y
0,15 0.19 0.58
0.0 0.23 0.462
0.0 0.40 0,49
0.0 0.28 0.5%9
0.20 0.26 0.51
0.10 .30 0.52
0.1% 0.28 0.53

ELIPB

1.64
1.64
0.60
0.41
0.4
°I 63
-1.49
“1.44
‘0-58
~0.60
~0.55
-0 -56
=-0.3¢0
-0.48
-0.50
-0.53
-0,.,48
-0.43
-0.39
-01‘3
"o-“
-0,3%
-0.36
-0132
1.63
1.63
' .63
'0.‘3
o -‘?
0.49

Vcd
(Wn/Sec)

COoOaOO00
- = s =
MO SO0 O

CA Gt Y -
Q G =
oW
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CALCULATED HOLDUPS, RUN 20B--DILUTE PHASE

CATALYST 2 HIS-24
BAS ¢ NITROGEN
Liguiy 1 KERDSENE

COAL CHAR CONC: 15,2 VOL X
TENPERATURE & 148. BES F

Liquid Bas Flow
Flow Rate, Rate,

fun No, Gpn/Fti2 Fi/8ec ELG ELIP EGG

208~ 1 36.2 9.9 0.88 1.40 0.0
-2 42.8 0.0 0.86 1.40 0.0
-3 58.6 0.0 0.87 0.%0 0.9
~ 4 5.0 0.0 0.87 0.80 0.9
-3 79.4 0.0 0.87 0.80 0.0
-6 36-2 9.0 0-37 0.80 0.0
-8 37.4 0.03 0.83 0.85 0.02
-9 37.4 0.10 0.76 0.79 0.11
~-10 37.0 0.13 0.724 0.77 0.12
-1 37.3 0.20 0,72 0.75 0.15
~12 36.9 0.2% 0.79 0.74 9.18
-13 42.9 0.03 0.82 0.83 0.03
=14 42.8 0.10 0.74 0.78 0.1
-13 42.6 0.13 0.7% 0.77 0.12
~14 43,3 0.2¢ 0.722 0.7¢ 0.15
-17 43.3 0.2% 0.70 0.74 0.18
-18 63.7 0.03 0.81 0.89 0.04
=19 64.0 0.10 0.74 0.78 0.12
-20 64.1 0.15 0.49 .73 0.19
=21 3.6 0.20 0.49 0.74 0.18
=22 63.9 0.23 0.49 0.73 0.19
~23 85,1 0.03 0.82 0.83 0.03
-24 86.3 0.19 0.77 0.78 0.09
-3 7%.1 9.13 0.70 0.72 0.t7
°26 BSDB 0-0 O.BB 0-30 0.0
‘27 3?,8 0.0 0.87 0¢°° 0-0
-28 63.7 0.0 0.87 0.80 .0
-29 64.1 0.20 0.72 0.74 0.1%
-30 43.3 0.10 0.7? 0.79 2.10
-31 43.1 0.'5 0.74 0.78 0.12

M80-21
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209- 1
-2
-1
-4
-3
-8
-7
-8
-9
-10
-1
-12
-13
-14
-15
-14
-1?
-18
-19
-20
-21
-22
-23
=24
-28
~26
-27
-20

-29
-30

-MBO-21

1 SED EXPANSION FOK RUN 209

Liquid
Flow Rate,
ornN/FA2

38.0
42.9
82.48
83.?
36.3
38,3
38,1
36.3
36.4
3%.8
42.2
A2.4
42.4
42.9
42.1
63.3
3.2
$2.4
82.6
43.1
82.¢
83.5
81.8
83.1
43.3
63.0
62.%
37.9
3.1
.2.0

CATALYST s wos-2a £/d 3
OAS g NITRDSEM

LISULD 1 KERDSENE

COAL CNAR CONCa 15.5 VOL %
TENPERATURE @ 97. DEOF

Catalysl

Bas Flow Sad p 4
Rate Height bed
Ft/Sec tIn,) Expansion
0.0 48. 33.
0.0 2. a4,
o.o 72. 100-
0.0 100. 178,
0,09 52, A4,
0.10 48. é1.
0.20 é2. 72,
0.13% 2. ,n.
0.13 .56, 3.
0.24 $3. 7¢.
0.03 62. 68.
0.19 64, 73.
0.13 3. P6.
0.20 ia. 73.
0,29 43, 76.
0.03 78. 11.
0.1¢ 84. 127.
0.15 %0. 143.
0.20 78. 111,
0.26 78. 111,
0.03 19. 148,
0.10 107. 189.
0.13 1435, 184,
0.0 14, 154.
0.0 70. 9.
0.15 9. 114,
0.13 835. 130.
0.1% &1, 65,
0.05 106, 187.
0.10 .18 73.
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CALLULATED NOLDUPS, RUN 209: DENSE PHASE

CATALYST : HIS-2A

BAS t NITROGEN

LIguID t  KEROSEME

COAL CHAR CONC: 15.5 VOL %

TENPERATURE : 97. BEG F

Ligquid Gas Flow
Flow Rate, Rate, Ved
Gpa/Ft2 Ft/Sec ECB ELGR ELDPY EGB {Nm/Sec)

35.0 0.0 .37 0.54 0.49 0.0 0.0
42.% 0.0 0.34 0.58 0.44 8.0 0.0
62.8 0.0 0.24 0.48 0.50 0.0 0.0
83.7 0.0 0.18 .72 0.53 .0 0.0
36.3 0.05 9.34 0.47 0.61 0.1¢0 2.9
36.5 0.10 0.30 0.44 0.62 .13 20.2
3.1 0.20 0.28 0.49 0.56 .14 47.3
356.3 0.15 0.3% 0.41 0.64 0.16 3.7
36.4 0.15 0.32 0.44 0.68 0.13 34.5
35.8 0,24 0.29 0.48 0.5%/ 0.14 36.1
42.2 0.05 0.29 0.52 0.59 g.10 v.7
42.6 0.10 0.28 0.47 0.55 0.14 18.4
42.4 0.15 0.28 0.47 0.49 0.17 30.7
42.9 0.20 0.28 0.48 0.51 0.15 44.9
42.1 0.25 0.28 0.47 0.5t 0.17 35.3
63.3 0,05 0.23 0,%7 0.59 Q.09 8.%
63.2 0.10 0.22 0.52 0.54 0.17 15.46
2.4 0.1% 0.20 0.50 0.51 b.21 24.2
62.6 0120 0023 0.47 0149 0-22 3‘.8
3.1 0.24 0.23 0.47 0.5t 0.22 48.7
82.% 0.0% 0.18 0.62 0.61 0.08 8.3
83.3 0.10 0.17 .53 0.54 0.18 12.4
83.8 0.15 0.17 0.51 0.350 6.22 17.1
83.1 0.0 0.19 0.72 0.71 t.0 0.0
3.3 0.0 0.26 0.67 0.67 0.0 0.0
§3.0 0.15 0.23 0.48 0.44 .21 23.7
62.% 0.1% 0.21 0.48 0.48 0.21 23.6
37.0 0.13 0.30 0.48 0.44 0.13 34.4
83.1 0.0% 0.17 0.63 0.42 0.08 8.3
42.0 0.10 0.28 Q.47 0.47 0.1 19.0

CALCULATED HOLDUPS, RUN 214: DENSE PHASE

M80-21
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CALCULATED HOLBUPS, RUN 207--DILUTE PHASE

CATALYSY 1 HD5-2A
8AS t NITROSEN
LiQuID 1 KERQOSENE

COAL CHAR CONC: 13.5 vOL 1
TEMPERATURE : 97. JEE F

Liquid Gas Flow
Flov Rate, Ratse,

Run No. Opn/Ft2 Ft/8et ELG ELDP (1]

209~ 1 34,0 0.0 0.83 0.8¢ 0.0
-2 42.5 0.0 0.03 0.8 0.0
-3 62.9 0.0 0.83 0.80 0.0
-4 93.7 0.0 0.83 0.80 0.0
-9 36.3 0.03 0.74 0.82 0.1
-6 35-5 0.10 0.70 0.74 0.17
- 7 !60' 0-20 °|66 0-73 0022
-8 38.3 0.1% 0.6% 0.76 0.18
-9 34.4 0.1% 0.69 0.76 0.18
=10 39,8 0.24 0.43 2.73 0.24
-11 42.2 0.0% 0.7% 0.82 0.11
-12 42,4 0.10 .49 0.7% 0.18
-13 42.4 0.15 0.47 0.74 0.20
-14 42.9 0.20 0,63 ¢.72 0.23
“1% 42.1 ¢.23 0.64 0.72 0.24
~-16 43.1 0-05 0.74 °-.° 0.12
-17 63.2 0.10 0.67 0.722 0.20
-18 62.4 0-15 0.64 0.648 0.24
-19 62.6 0.20 9.6% 9.70 0.23
-20 43.1 0.28 0.64 0.69 0.2%
-21 82.9 0.05 0.74 0.0 0.10
-22 '3.5 0.10 0.&6 o-?' 0022
-23 83.8 0.13 0.60 0.483 0.29
-24 83.1 0.0 0.82 0.81 0.0
~29% 63.3 .0 0.82 0.81 0.0
=248 63.0 °lls 0.64 °07° 0.24
-27 62.% .13 0.464 .70 0.24
-29 7.0 0.19 0.48 0.73 0.20
-29 '3:’ 0.05 °-75 0.90 °|‘2
~30 42.0 .10 0.4% .74 0.18
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T DED EXPANBION FOR RUN 210

CATALYSY ' 00828 L /i3
A4S t  NITROOEN
L1guip §  KERDSEME
COAL CHAR CONC: §1.9 VL X
TENPERATURE 1 7). DIOF

Catalyst
Liquid St Flow Bed 4
Flow Rate, Rute Height bed
Run No. 8PN/FL2 Fi/8ec {Ina) Expuntion

219-01 36.4 0.0 63, {3
=02 3.0 .08 10. 40,
=03 37,7 0.10 14, 48,
-04 37.9 '-‘5 72- 44,
-03 37.7 0.20 70. 40,
-06 3.2 0.24 70. 40.
"°7 43.2 0-0 "o 3'-
’°. ‘3.‘ 8.0% 74, 48.
=07 43.3 0.1¢ 77. 54,
~10 4.7 0.1% e 30,
-11 42.% ¢.20 72- 44,
"'"2 44.7 0-2‘ 72 44,
-13 43.6 °|° 92. B4,
=14 43.0 0.0% 98. 16.
«1% 43.% 0.1¢ 103. 140,
~1é 4.2 0.15 100. 190,
d 14 3.9 0.20 19, 18.
-18 4.4 0.24 13, 90.
-1 .4.0 °¢’ ‘2.- 136.
=20 8.3 0.0% 129, 198.
-2 ..I’ 0-1' 1:50 ‘7.0
-22 #4.0 0-?0 ”o 90.
=23 4.9 0.10 8. 3é.
-24 44.4 0-15 7‘0 32.
-2% 44,3 0.10 7. U4,
'2‘ ":I‘ 0.15 73. so-
-27 ‘.-? °u'° ?7- M'

-28 4.7 0.15 ?é. S2.
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CALCULATED HOLDUPS, RUN 210: DENSE PRASE
CATALYST s HPS-2A
GAS 1 NITROGEN
Liguln : KERDSEMNE
COAL CHAR CONC: 11.9 vOL Z
TEMPERATURE : M. DESF
Liquid G6as Flow
flow Rate, Rate, Ved
Run No. epn/Ft2 Fi/5ec ECB ELGB ELDFP EGD {#n/Sec)
210-014 6.4 0.0 0.39 0.56 0.5¢ 0.0 0.9
-02 6.0 9.00 0,35 0,51 0.49 0.07 11.4
=03 37.7 ¢.10 0.33 0.49 0.48 0.1 22.35
-04 7.9 0.1% 0.34 0.48 0.48 0.1} b1
-03 37.7 0.20 0.33 0,350 0.51 .07 92.2
-0é 3b.2 0.24 0.3% 0.%50 0.53 0.08 42.4
"07 43-2 0-0 0-4& 0-52 005‘ 9.0 0-0
-08 43.4 0.05 0.33 0.33 ¢.5?7 0.07 11.3
-09 43.5 0.10 0.32 0.50 0.53 0.12 21.3
-10 43.9 0.15 0.33 0.48 0.5t .13 33.5
-1t 42.5 0.20 0.34 0.45 0.51 0.13 46,3
-12 4.7 0.24 0.34 0.46 0.34 .13 55.3
-'3 63-3 0-0 0-27 0166 0.64 00(‘ 0.0
~14 85.8 0.05 0.25 0.481 0.62 0.06 10.8
-13 53.9 0.10 0.23 0.55 0.54 0.13 17.2
-14 3.2 0.13 0.24 0.51 0.52 0.18 26,4
-17 3.9 .20 0,25 0.33 0.54 0.16 1.9
-18 4.6 0.24 0.24 0.32 0.54 0.16 50.%
"‘9 34.0 0.0 0-!9 0-7‘ 0.?0 0.0 °l°
~-20 84.5 ¢.03 0.1% 0,60 0.67 0.97 9.3
- 4.9 0.10 0.18 0.59 0.59 0.1% 14.8
-22 64,0 0.20 0.26 0.51 8.3 .37 40.4
-23 44.9Y 0.10 0.3 9.351 0.07 .10 22.4
~24 44,4 0.13 0.32 0.49 0.3 0.12 34.8
~2% 44,9 0.10 0.32 .51 0.35 0.1 22.1
-26 43.46 0.1%5 0.33 0.49 0.952 0.12 34.9
-27 a4,7 0.190 0.2 0.51 0.352 h.11 22.3
-28 44.9 0.5 0.32 0.4% 0.353 0.12 34,8
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CALCULATED HOLDUPS, RUN 210-~BILUTE PHASE

CATALYST 5 HBS-24
GAS s NITROGEN
L1QuIb ¢ KERDSENE

COAL CHAR CONCz 11.9% VOL 2
TENPERATURE = 71. DEGF

Liquid Gas Flow
Flow Rate, Rate,

fun No. Gpn/Ft2 Ft/Sec ELG fLDP EGG

210-01 36.4 0.0 0.88 0.06 %.0
-02 34.0 0.0% 0.81 0.87 0.08
-03 37.7 0.10 0.74 0.82 0.14
~04 37.% 0.1% 0.74 0.80 0.16
-05 7.7 0.20 0.71 0.78 0.20
-0é 38.2 0.24 0.49 0.76 0.2
~07 43.2 0.0 0.88 0.86 0.0
-08 43.6 0.0% 0.8t 0.86 0.0%
-09 43.5 0.10 0.75 0.81 0.1%
=10 43.9 0.13 0.73 0.79 0.18
-1t 2.3 0.20 9,70 0.77 0.21
=12 44.7 0.24 0.6% 0.70 0.22
-13 61.8 0.0 0.89 0.84 0.0
-14 63.8 0.05 0.7¢ 0.84 0.10
-15 63.9 °-1° 0'67 0173 0.24
-6 63.2 0.1% 0.49 0.74 0,22
-7 43.9 0.20 0.48 0.74 0.23
~-18 64.4 0.24 0.67 0.74 0.24
-19 84.0 0.0 0.89 0.86 0.9
~20 84.3 0.03 0.79 0.8% 0.1
=21 84.9 0.1¢ 0.47 0.7% 0.24
-22 64.0 ¢.20 0.68 0.73 0.23
-23 44.9 0.10 Q.76 0.87 0.14
-4 44.4 0.1% 0.74 0.7¢ 0.16
-29 44,5 0.10 0.7 0.81 0.14
-26 43.6 0.1% 0.74 0.7% 0.16
-27 44.7 0.10 0.77 0.80 0.13
~28 44,9 0.13 0.7 0.7% 0.14
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2 DED EXPANSION FOR RUN 211
CATALYST wms-wm L2
1 NITROGEN
LIGUId s KEROBERE
COAL CHAR CONCI 17.8°%0L X
TEWPERATURE 11 50. DES F
Calalyst
Liquid 8as Flow ™ X
Flow Rate, Rate Neight Bed
Run No. SPH/FL2 Fo/8ec (In.}) Expansion
2' 1-01 3‘-‘ 0-. St. 3.-
=02 “c. °u°, 34, 46,
=03 36,7 0.10 8. 54,
~04 37.2 0.1% [ 2.
-03 3.0 0.20 42. 48,
-0 3.5 0.24 97, 5‘-
07 42.3 0.0 7. 54.
«0% M. 0.0% . 73,
-0% ‘2.‘ 0-10 ‘5- 76,
=19 42-. 0.13 §6. 78.
=11 43.0 0.20 4. 73.
-12 ‘2.2 0.24 3. 76,
-13 42.0 0.0 ”. 114,
~14 “o. $.0% “; ‘2‘.
13 43.% .10 ”. 4.
". “n. .-'s ”o "‘-
=47 42.9 0.20 . t1é.

-{8 42.7 .23 70. 1.
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CALCULAYED HOLDUPS, RUN 211: BENSE FHASE

HDS-24

CATALYST

W
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Gas Flow

Liquid
Flow Rate,

Vcd
(Mn/Sec?

Rate,
Ft/Sec

EGH

ELGE ELDPR

ECH

Gpn/FL2
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CALCULATED MOLDUPS, RUN 211--DILUTE PHASE

CATALYSY 1 HPS-24
0As s NITROBEN
LI0UlD ¢ KERUSEME

COAL CHAR CONC:z 17.8 VOL X
TEMPERATURE 80, DEGF

Liquid Gss Flow
Flow Rate, Rate,
Run No. opn/Ft2 Ft/Seat ELG ELDP
2"-0‘ 36.' %.0 01'1 0-76
-42 35.8 0.0% 0.74 0.80
43 34,7 0.10 0.70 0.76
-04 37.2 0.19 0.47 0.74
'05 36.0 0.20 °¢66 00?3
=06 346.3 0.24 0.4635 0.73
-07 42.3 0.0 0.81 0.75
-08 4.9 0.0 0.73 0.80
=09 42.5 0.10 0.70 0.7
-10 42.8 0.1% 0.48 0.74
-11 43.0 0.20 0.67 0.73
-12 42.2 0.24 0.66 .73
~13 42.0 0.0 0. .75
=14 62.8 0.0% 0.72 0.78
-13 &3.¢ 0.10 0.44 0.70
~té 41.8 0.15 0.66 .72
-17 62.9 0.20 0.65 0.71
-18 62.7 0.2 0.63 0.7t

Y- K- E-X-X-X-X-3- K-

cocov o000
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I BED EXPANSION FOR RWW 772

CATALYST r a0s-20 £/d<2
GAS 1 NITROSEN
LIOVID 1 KERISENE

COAL CHAR CONC: 0.0 VOL I
TENPERATWRE 1 71, BES F

Catalyst

Liquid #as Flov Bed 1
Flov Rate, fate Height Bad

fun Yo, OPN/FL2 Fi/Bec {In.) Expansion
2‘2- ' 3." o.° ’7. "'.
-2 n.?7 0.10 é67. 14,
- 3 45.0 000 ‘5- 30-
-4 44.4 0.04 70. 40.
-9 44.0. 0.10 7. B4,
- & 9,7 0.1 . 82.
-7 44.9 0.0 4. &8,
-8 46.4 0.1 ”5. 90,
-9 6.3 0.14 192, 104,
=10 "17 '-° '.’l ’1.-
-1 90.4 0.12 119, 138,
-$2 48,2 0.1¢ 82. 64,
=13 44.% 0.2 111, 122,
"" ..13 0!23 1’4. 16"
-13% 87.8 0.1¢4 127. 134,

CALLULATED HOLDUPE, RUN JOt: DENSE PHASE



M80-21
-152

Rus Ne.

[ d
-
»e
]

N R A N -

| D I B B B |

UL L
- o b
N -

-13
~14

L)
L 3
o

~

-

L]
4

(S T T I I O B |
SR NEUED N

L L
-b =i
- 0

i
-
~»

4
-
[ ]

CALCULATED NOLDUPS, RUN 2121 DENSE PHASE

Liquid
Flow Rate,
Spa/FL2

Is.0
3.7
48,0
4.4
.0
.7
.8
6.4
[Th-
"7
8.4
43.2
4.3
8.3
9.8

CATALYST s HIE-24

o 3 NITRIGEN

LIGNID 1 KERSSEME

COAL CBAR CONCy 0.9 WOL 2

TEWPERATURE 1 71. DES F

Gas Flew
Rate,

Fi/8ec EC) £Lod
0.0 .43 0.99
0.10 0.3 0.47
0.0 9.8 0.44
0.04 9.3% .5
.10 .12 0.49
.14 0.3 9.44
0.0 .27 9.72
.1 .24 9.57
0.1é 0. 24 0.54
0.9 0.22 0.30
0.12 o. 1 0.45
0.1 0.30 9.42
.21 0.22 0.0
0.23 0.18 0.57
0.14 0.1Y 0.43

ELIPD

0.43
b4
.44
L -
.30
.47
0.722
"N
.54
0.77
0.4
0.43
0,33
0.5.
0.64

CALCULATED HOLDUPS, RUN 212--DILUTE PRASE

Liquid
Fisw Rate,
pn/FL2

0.8
n.?
45.9
4.6
"¢
8.7
“.
4.4
.5
.7
.4
‘slz
6.9
..-’
0.8

CATALYSY s WDE-2A

o8 +  NITROGEN

LIGVID 3 KERDSEME

COAL CNAR CUNC: 0.0 VOL %

TERPERATURE 1 71. DO F

tas Flow
Rate,

FL/Sat ELG ELor
0.0 0.7 0.7
8.1 0.79 .87
... 0'” o-"
5.0 0.8% 0.96
.10 .76 0.09
.14 L5 ) 0.78
.0 0.19 0.94
.1 0-77 .88
0.16 .7 0.7%
0 0.9? 0.74
.12 0.79 .80
.19 ¢.48 .74
.2 0.43 0.73
0.23 .67 0.0¢
0.9 0.73 0.93

0.0

0.21
L

4.12
0.24
"”Nn
0.0

¢.23
..-2’
.0

0.2
.32
0.35
0.3
0.3

2]

9.0

0.17
0.0

.1
0.1
0.24
0.0

0.17
0.22
4.0

9.3
0.28
.27
0.23
0.17

Ved
(Wn/8ac)

0.0
19.4
$.0
2.3
15.4
1.9
.4
16.8
21.2
0.0
19.3
2.0
20.9
32.3
272.7
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3 DED EXPANSION FOR RUN 213

CATALYST s WDs-2a £ /-3
o8 1 NELIUN
LIouIp 1t KEROSENE

COAL CHAR CONC: #.0 VOL X
TENPERATIRE 1 7. DIGF

Catalyst

Liquid 9as Flow boad 3
Flow Rate, Rate Height Sed

Rus No. wa/rFi2 Fi/8ec (In.} Expassian
213- 1 30.4 0.0 43, 2‘.
-2 ’7-’ 0.03 (18 28,
-3 37.4 s.10 48, 35.
-9 ’7-. .I" ’10 42,
-3 44.3 9.0% 49, 3a.
-$ 48.4 0.0% 8. 7.
-7 ”.1 0.0% 109, 127,
-8 43.0 9.10 ?0. 4,
-9 3‘-’ .02’ ‘,I M,
-10 4“H.4 0.20 76, sa.
=§2 ’7-‘ 9.25 &9. 44,
13 44.0 '-2,5 75, 9.
~14 6.9 0.2% ”. 104,
=19 ”.) .25 128, 140,
"‘ ..l‘ 0-10 ‘2'. '50.
-1? 0.7 9.10 "i. 131,
18 2.7 0,13 n"?. 144,
-1y 44,4 0.1% 26, 6.
=20 bbb 0.1% 9%. 104,
-21 4.7 .10 ". 10,

~-22 109.5 L 133, 181,
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CALCULATED NOLDUPS, RUN 2133 DERSE PHASE

Liquid
Flow Rate,
Gpa/Fi2

8.4
317.3
37.4
37.4
4.3
6.4
2.1
43.0
34.7
44.4
6.4
37.5
4.0
6.9
"
8.4
n.?
n.?
44.4
6.8
.7
189.5

CATALYST 1 WDB-24

548 s BELTUM

LIQVID s  KEROSENE

COAL CHAR CONC: 9.0 VOL Z

TENPERATURE : 70. DEB F

Gas Flow
Rate,

Ft/8ec ECR ELEp
0.0 e.3 0.43
.n“ 0-3. '-54
.10 0.36 0.52
.13 0.3% .48
0,03 0.3 0.54
9.03 0.2? 0.49
9.0% 0.22 0.73
%.10 0.34 0.58
0.20 0.34 0.53
.20 0.3% 0.%7
0.2¢ 6.2% 0.40
0.25 0.34 .50
0.2% .3 0.49
0.23 0.24 0.59
.23 0.1¢ 0.64
0. 0.2¢ 0.43
0.1¢ 0.21 0.7¢
0.1% 0.20 0.67
.18 0.3 0.3
.13 0.24 0.40
0.10 0.2 0.43
.03 .17 0.79

ELIPD

0.62
0.95
0.33
0.50
.58
0.48
0.76
.5
0.54
Q.56
0.42
0.32
0.53
0.40
0.466
.87
0.73
¢.68

0.41
V.5
0.80

0.0

.07
0.12
.17
0.09
0.04
0.04
.00
0.1%
0.12
.15
0.16
0.2¢
.-‘7
0.17
V.14
0.08
.13
0.1}
0.16
3.2
.03

Vcd
(Mn/Bec)

0.0
10.9
2.9
30.3

8.7
12.0
11.8
23.9
.8
47.6
42.2
97.1
1.4
52.0
A%.9
19.4
21.3
29.8
33.8
28.7
1¥.3
11.6
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CALCULATED HOLDUPS, RUE 213--BILUTE PRASE

Liquid
Flow Rate,
Gpn/Fr2

38.4
37.3
37.4
37.4
4.3
8.4
0.1
43.0
38.7
44.4
66.4
37.3
44.0
46.%
.1
8.4
n.?
os.?
44.4
6.4
64,7
109.3

CATALYST
GAS
LIovID

COAL CNAR CONC:
TENPERATIRE 3

8ss Flew
Rate,
Ft/8sc

0.0

0.03
0.10
0,13
0.0%
0.0%
0.03
0.10
9.20
0.20
0.20
0.23
0.2%
0.25
0.2%
9.20
0.10
0.15
0.1%
0.1%
.10
0.05

' HIS-24
v HELIUN

1 KERDSENE
0.0 VoL %

7. DESF
ELG ELDP
0.7 0.94
.94 1.0
0.88 0.93
9.80 0.99
0.90 0.9
0.93 .0
0.9 1.03
0.8 0.93
0.80 0.93
0.78 0.91
0.76 .89
0.78 0.9
0.76 0.8
$.72 0.95
*.73 0.86
0.74 0.07
0.84 0.8
+.78 "9
.77 0.90
0.7 0.89
0.4 0,93
0.9 1,07

0.0

0.06
0,12
0.20
0.10
0.07
0.09
0.12
.20
0.22
0.24
0.22
0.4
o.20
0.27
0.24
0.4
0.22
0.23
0.24
.19
0.’0
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214-

1
2
3
4
]
é
?
8

Y

2 ¢ &t 0
- . -
Lol Py e O

I BED EXPANGIEN FOR RUN 214

Ligquid
Flov Rate,
@PN/FL2

45.8
43.4
39.3
3.2
3.9
60,3
70.0
71.4
79.7
71.3
8.3
47.1
46.0

CATALTST s wo-2a L/d:3

OAsS 1 NITROGEN
LIGUID 8 KEROSENE
COAL CHAR CONC: 15.3 VOL 2
TENPERATURE 1 150. DEG F
Catalyst

Gas Flow Bed

Rate Height
Ft/sec (Iny)

0.0 74,

0.0 &%

0.0 63.

0.0 8.

.0 BY.

0.0 [ B

0.0 90.

0.0 9.

6.9 103,

0.0 104,

0.0 128.

0.10 78,

0.14 74.

Bed
Expwnsion

40,
30,
"I
9.
3.
‘2.
70.
a1.
98,
112.
136,
6.
40.



CALCULATED HOLDUPS, RUN 214: DENSE PHAUE

M80-21
-157
CATALYST ¢ #D5-24
GAS s NITROGEN
LICUID ¢ KEROSENE
COAL CHAR CONC: 15.% VOL I
TENPERATURE 3 150, DEG F
Liguid Gas Flow
fFlow Rate, Rate, Ved
Run No. Spa/Ft2 Ft/Sec ECR ELGE ELDPB EGP (Hm/Sec)
214~ 1 43.8 0.0 0.35 0.63 0.63 0.0 0.9
- 2 43.4 0.0 0.38 0.463 0.42 0.0 0.0
- 3 39.3 0.0 0.41 0,58 0.59 0.0 0.9
- 4 3‘-2 0.0 °|‘5 0056 O-Sy °n° 0-0
-3 3.9 0.0 0.32 0.6% 0.64 0.0 0.0
-4 40.3 0.0 0.30 0,47 0,65 0.0 0.0
-7 70-0 0.0 0-29 0168 0-66 0-0 o-o
- 8 71.4 0.0 0-27 0.89 0-63 0-0 2.0
-9 79.7 Q.0 0.25 0.79 0.49 ¢.0 0.0
-1 71.3 0.0 0.23 0.71 0.66 0.0 0.0
~11 88.3 0.0 0.19 0.72 0.67 ¢.0 0.0
=42 47.1 0.10 0.3 C.41 0.41 0.20 12.4
«13 44.0 0.14 0.33 ¢.41 0.4 0.1% 24.6
CALCULATED HOLDUPS, RUN 214--DILUTE PHASE
CATALYST t HIS-2h
6AS gt WITRDGEN
LIGUID ¢t KEROSENE
COAL CHAR CONC: 15.3 VOL 2
TENPERATURE : 130. BEG F
Liquid Bas Flow
Flouw Rate, Rate,
Run No. Gpn/Ft2 Fi/Sec ELG ELDF EGG
214 1§ 45.8 0.0 0.81 0.7¢ 0.0
-2 43.4 0.0 0.91 0.7¢6 0.0
-3 37.3 0.0 0.82 0.76 0.0
- 4 31.2 0.0 0.81% 0.76 0.0
-5 53.9 0.0 9.682 0.76 0.0
- & ‘0-3 °.° 0-.1 0-76 0-0
-7 70.0 0.0 0.82 0.73 0.0
-8 71.4 0.0 0.81 0.7% 9.0
-9 79.7 0.0 0.82 0.7% 0.0
-10 71.3 Q.0 0.82 0.80 0.0
-1 .8.3 9.0 0.84 0.78 0.0
-12 47 .1 0.10 0.70 0.78 . 0.17
"3 ‘6-0 0-14 o." o-?' 0.!9




X BED EXPANSION FOR RUN 215

CATALYST s wos-24 Lod =4
M80-21 845 1. NITROBEN
-158 LIGUIS 1 KEROSENE

COAL CHAR CONC) 15.5 VoL X
TENPERATURE s 71. BEB F

Catalyst

Liquid Gas Flov Bed 4
Flow Rate, Rate Height Bad

kun No, GPN/FL2 Ft/Sec (In.) Expansion
13- 1 40.4 0.08 04, 10,
-2 43,9 0.0% as. 113,
-3 44.1 0.14 83, 108,
- 4 47.3 0.04 128, 220.
- % 47.8 0.10 139, 249,
-4 48,1 0.14 138, 295.

CALCULATED HOLDUPS, RUN 213: DENSE PHASE

CATALTY 1 WDs-2A
BAS 3 NITROGEM
LIQUID ! KERGSENE
COAL CHAR CONT: 15.9 vOL %
TEMPERATURE 1 7t. DEGF
tiquid Gas Flow
Fiow Rate, Rate,
Run Ko, Gpn/Ft2 Ft/Sec ECB ELGR ELDPB £G3
215- 1 40.4 0.0% 0.23 0.358 0.64 0.08
-2 43.5 0.09 0.23 ¢.54 0.59 0.13
-3 44,1 0.14 0.24 0.92 0,3% 0.13
- 4 67.3 0.04 0.135 .64 0.71 0.09
-3 67.4 0.10 0.4 0.59 0.64 0.6
é 48,1 0.14 0.12 0.43 0.49 0.13
CALCULATED ROLDUPS, RUN 215--DILUTE PHASE
CATALYST 3 HIS-20
BAS t  NITROGEN
LIQUID ¢t KEROSENE
COAL CHAR CONC: 15.5 VOL 2
TENPERATURE s 71, DEGF
Liquid 8% Flow
Flow Rate, Rate,
Run No. 8pa/Ft2 Ft/8ec £ELG ELDP EGG
213~ 1 40.4 0.05 0.75 .04 0.11
-2 43.3 0.0% 0.7 0.8 0.14
-3 44,1 0.t4 0.49 0.78 0.18
-4 47.3 0.04 0.74 0.81 0.12
-3 47.8 o.10 0.45 0.73% 0.23
- & 88.1 0.14 0.3 0.77 0.40

Ved
(Mm/Sac)

11.3
19.4
27.3
7.7
7.1

]
31.6
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‘T DED EXPANSION FOR RN 214

) e £/d3
LIGUID s NEROSENE

COAL CRAR CONC: 13.3 V0L 2
YENPERATURE 1 73. DES F

Catalyst

Liquid Gas Flos Bed 4
Flov Rate, fate Holght Dad

Run Wo. SPA/FL2 Ft/8ec tIn.) Expansion
2"- 1 .‘-5 0.‘0 .s- 57-
-4 37.6 o-'o ”r . 43.
-3 3.7 0.03 3. 3.
- b 47.3 0.0% 8é. 37.
-7 ‘7-‘ 0-‘5 7'- “I
o | 7.4 .18 124, 130.
-9 46.9 .-" '23- 120-
10 38.1 .20 12. 32.
~11 37.7 .-2’ ?5- 3.
~12 4.0 .23 . 4.
~13 44.2 .20 2. 70,
-" "l' .Czo 13‘. '43.
-'s ”-5 0-2’ '2" 135-

-14 3.8 .13 710 32.
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Run No.

214~

1
4
S
6
7
8

-9
-10
-1
-12
-13
~14
-15
-1é

214~

CALCULATED HOLDUPS, RUN 214: DENSE

Liquid
Flow Rate,
Gpn/FL2

44.5
9.4
9.9
47.3
47.6
6?.4
é6.8
38.1
37.7
46.0
46,2
&7.9
69.5
39'8

CATALYST
GAS
L14u1D

PHASE

HIS-24
HELEUR
KEROSERE

COAL CHAR CONC: 13.35 VDL X
TEMPERATURE

as Flow
Rate,
Fi/Sec

0.10
0.10
o'os
0.05
0.3
0.15
0.10
0.20
0.25
0.25
0-20
0.20
0.2%
0.13

ECB

0.1t
0.34
0.3%
ol;‘
0.33
0.1
0.22
0.32
0.35
0.5
0.29
0.20
0.2
0.37

73. DEGF

ELGB

0.47
0.4
0.4%
0.39
0.44
0.54
0.38
0.46
0.42
0.46
0.51
0.36
0.33
.0

ELDPB

.

*

O~ CA LA CN T8 A

ry
S8 nw

.

A G O

SO0 0C0000 O
-

F
wr

= d
. =
A
~ 0O

0.47
0.722
0.49

CALCULATED HOLBUPS, RUN 216--DILUTE PMASE

Liquid
Flouw Rate,
apa/Ft2

44.5
- 3946
37.9
47.3
A7.4
67.4
8.9
38.1
37.7
46.0
46.2
67.%
69.9
37.8

CATALYST
8AS
Liauip

ND5-2A
HELIUM
KERDSENE

COAL CMAR CONC:z 15.5 VOL 2
TENPERATURE 3

Gas Flow
Rate,
Ft/Sec

0.10
0.10
0.0
0.0%
0.13
0.1%
Q.10
0.20
0.2
0.23
0.20
0.20
0.25
0.1%

ELG

cococaococe
L ] L J » ‘ - - »
NNNNNN

e
NN NN NN NN

BN DB WBE DL NDN>

CX-N-N-NK-R B
.

73. JERF

ELD?

0.8
olss
0.97
0,84
0.83
0.8t
0.681
0.93
0.83
¢.82
0.83
0.93
°I'2
0.84

.
A -1
~N 0.

3

oeoe?éeeo

d
- mb wih b ok md b bt
NN W= O

EGB

0.13
°l12
0.11
°l1°
0.13
0.15
0.10
0.13
0.15
0.14
o.M
ol“
0.14
0.14

Ved
(Mn/Sec)

20.7
21.7

8.5

9.1
31.0
30.1
21.1
48.0
98.6
58.6
48.9
44,2
33.7
32.6



T DED EXPANSION FOR RUN 217

' WDS-24 243

CATALYET
[ 1) ¢ BITROGEN
LIBUID '  NEROIENE
COAL -CHAR £ONC) 15.3 V0L L
TENPERATERE 1 73. EDF
Catalyst
Ligquid @ Flew Yad
Flow Kate, tate Height Bed
Run Neo. OPN/FL2 Fi/tec (In,) Expansion
nr-1 4.2 .03 3. 2.
-2 4.0 0.10 . 1
-3 4.2 0.14 te. 43,
-4 67.3 0.0% 131, 143,
- ’ “o‘ 0.10 138. '5‘-
- ‘ "r' .t" 127- 138.
CALCULATED HOLDUPS, RUN 217: DENSE PHASE
CATALYST : KD5-2A
BAS t NITROGEN
LIGUED 1 KERDSENE
COAL CHAR CCGNC: 15,5 vOL 2
TEMPERATURE : 73. DEG F
Liquid Bas Flow
Flov Rate, Rate,
Run No. Gpn/Ft2 Fi/Sec ECB ELGD ELDP)
2172~ 44,2 0.0% 0.28 0.52 0.54
-2 44.0 0.19 ¢.29 0.48 0.51
-3 44,2 0.14 0.30 0.48 0.514
-4 42.3 0.0% 0.20 0.41 0,66
-9 48.4 0.10 0.17 0.53 0.3%
-6 87.9 0.13 e. 1 0.53 0.5
CALCULATED MOLBUPS, RUN 217-<~DILUTE PMASE
CATALYST t NDS-2a
0AS 1 #1TROGEN
LIQuID ¢  KERSSENE
COAL CHAR CONCz 13,5 V0L 2
TENPERATORE : 73, DIG F
Liquid Oas Flow
Flovw Rate, Rate,
Rus No. Spn/Ft2 Ft/Sec ELE ELDP E&B
21172-1 44.2 9.03 0.73 0.8) 0.11
2 46.0 0.10 0.74 0.682 .12
-3 44.2 0.14 0.72 0.80 0.1%
- & 67.3 0.0% 0.7% 0.84 .12
-5 0.4 0.10 0.469 0.78 0.18
- & 67.9 0.1% 0.71 0.81 0.14

EGB

ol‘o
0.14
0.13
¢.08
0.14
0.1¢

M80-21
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Ved
(Wn/Sec)

8.4
‘9.:
3.t

8.0
16.4
7.2
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CALCULATED HOLDUPS, RUN 300: DENSE PHASE

Liquid
Flow Rate,
Gpn/Fil

22.4
22.3
22.3
22.4
22.4
44.9
4.6
.
4.3
3.2
86.6
4.
7.3
b6.8
4.7
88.7
88.9?
89.7
$7.0
112.3

s NONE 2/ 0

CATALYST

BAS

LIguID

COAL CHAR CONC:

TENPERATURE

Bas Flow
Rate,

Fi/Sec ECP
0.0% 0.0
0-'0 o-o
0.13% 0.0
0.20 0.0
0,23 0.0
.03 0.0
.10 0.0
0.15 0.0
0.20 0.0
0.23 0.9
9.0% 0.0
0.10 9.0
.13 0.0
0. 21 0.0
0.25 0.0
0.03 0.0
0.1} 0.0
0.16 0.0
0.23 0.0

0.0

0.03

NITROGEN
KEROSENE
0.0 VOL 2
84. DEGF

ELEB

0.9
0.80
0.86
0.82
0.79
0.92
0.04
0.79
0.70
0.40
o.M
0.7¢
0.73
0.48
0.467
0.3
¢.04
0.78
0.73
0.9%

ELDPS

0.9
.92
4.89
0.89
0.87
0.9
0,85
0.87
0.73
0.723
0.93
0.80
0.74
.70
0.49
0.94
0.84
0.81
0.24
0.70

0.03
0.12
¢.14
0.18
0.
0.08
0.14
0.
0.34
0.32
0.09
0. 21
0.27
0.32
.33
0.07
.16
.22
.27
0.03

Yed
(An/Sac)

13.7
23.2
7.0
47.4
56.8
1.9
20.7
2.7
313.7
38.1

9-‘
14.8
21.4
29.7
36.7
10.1
10.9
2%.8
33.8

9.8



Run No.
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CALCULATED HOLDUPS, RUN 300--DILUTE PHASE

Liquid

Flow Rate,
Bpa/Fe2

22.4
22.3
22.3
22,4
22.4
44.9
44,4
44,9
44,5
43,2
86,4
64.9
67.3
66.6
‘6.7
88.7
8.9
9.7
9.8
112,3

CATALYSY t NONE

BAS :  NITROGEN

LIQUID !t KEROSERE

COAL CHAR CONC: 0.0.vOL X

TEMPERATURE : 84. DMEG F

Gas Flow
Rate,

Ft7/Sec ELG ELIP
8.03 0.74 .94
0.10 0.8% 0.8
0.13 0.79 0.84
9.20 0.77 0.7¢
0.23 0.73 0.78
0.05 0.7 0.74
0.10 0.92 .54
0.15 0.73 0.76
0.20 0.64 .70
0.23 0.64 0.70
0.0% 0.99 0.99
0.19 0.76 0.82
0.13 0.1 0.77
0.2t 0.47 0.72
0.29 0.64 $.70
0.0%9 0.71 'Y
0.1% 0.82 0.88
0.16 0.76 .59
0.23 0.70 0.7?
0.0% 0.94 1.00

0.34

S et N = Wl L
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X BED EXPANSION FOR R¥n 301
CATALYST s ws-n L6
0As 1 NITRBGEN
LIOVID 3 KEROBERE .
COAL CHAR CORC: 0.0 ¥OL X
TENPERATIRE 1 74. DEIGF
Catalyst
Liquid Sas Flow Bed
Flou Rate, Rate Neight Bad
Rus No. OPA/FL2 Ft/oec (In.) Expansion
u" ] 17-‘ '.0 2. 7.
- 2 ‘.c' .¢° "o 'lc
-3 .y .0 3. 14,
-8 6.0 4.0 n. 18,
- ’ 7‘-‘ 0.0 ’5: 2’-
-4 80.0 0.0 3. 43.
-7 117.0 9.0 97. 121,
- . 3.-‘ °o‘. 0. 22.
hd , 37&’ .o.’ 51- 2‘.
al 4.4 0.14 ., 24.
-4 4.4 0.10 34, 32.
-'2 ‘..2 °l" ”- :‘I
13 7.4 0.10 47. 43.
-14 bbb 0.13 . 73.
=13 8.4 .41 83. "2.
-té 8.3 0.4 3. 127.




CALCULATED HOLDUPE, RUN 3013 DENSE PHASE

CATALYST
L1
LIgUID

COAL CRAR CONC:
TENPERATURE

Oes Flew
Rate,
Fi/Sec

0
0
0
¢
0
d
)
L
1
1
1
1

L X K B 2 N

L E- X E K B A XN
»
TN R R B

t
1
1

s WPE-24

s NITROSEN

t WERISENE

4.0 VIL X
74, DERF

ECY ELEd
0.42 0.99
0.4% 0.%9
0.3y .40
0.3 0.6!
0.346 0.43
0.32 0.67
.21 0.7¢
0.37 0.97
0.3 0.3
0.36 0.%6
0.34 0.43
9.34 0.49%
0.2¢ 0.40
0.24 .54
0.22 0.45
0.20 .63

ELDPR

0.74
0.72
$.72
$.72
.I?'
0.70
¢.78
0.46
0.4
0.38
0.4%
0.82
0.5%8
0.3%
0.67
0.463

CALCULATED MOLDUPS, RUR 391--IILUTE PAASE

Liquid
Flow Rate,
Run Neo. epn/Ft2
301~ 1 3.4
-2 44.0
-3 8.9
- . “-o
-9 76.4
- § n.o
-7 119.0
-8 3'.‘
-9 17.9
-10 4.4
-1 4.4
-12 4.2
"’ 7.4
14 4.6
"!’ ."‘
-1é '.03
Liquid
Flow Rate,
Run Ne. Spn/FL2
0= 37.4
-2 .‘l.
-3 ’.',
- & ..a.
-9 76.4
- & §e.0
-7 RED N
- . u-‘
-9 V.
=10 40,4
-1 4.4
=42 4442
-13 7.4
-14 4.4
-13 9.4
“1é 0.3

CATALYSY 1 HDB-2A

Ga8 t  NITROSEN
LIDUID 1 KEROSENE

COAL CHAR CONC: 0.0 WOL X
TENPERATURE 3 74, DEGF

Gas Flow
Rate,

Ft/84c e ELD?
.0 .97 0.97
9.0 4.7 0.9
0.0 0.97 .9
0.0 .78 .96
0.0 0.7 .76
8.0 °.7 0,9
4.0 o.79 0.4
0.04 .57 0.93
0.0% 0.76 0.8¢
0.14 8.70 0.7
0.19 0.74 ’.0¢
L PR -0 uh? 0.72
.10 0.73 0.8¢
.13 *N .74
Q.18 .81 .84
.04 8.76 $.81

o.o
0.0
0.9
0.0
9.0
¢.0
9.0
0.13
0.24
0.30
0.26
-4.33
23
0.29
Q.17
0.24

¢.0
1.0
o.o
0.0
0.4
..o
ol.
0.06
0.04
0.08
0.01
0.0
0.1}
t.2¢
0.12
0.17

M80-21
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Ved
(Nn/Bec)

...
4.0
o'.
0.0
0.0
0.0
'lo
by
3.3
14.4
28.7
4.0
19.4
23.4
29,2
27.4
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X BED EXPANSION FOR RUN 310
CATALYST » ms-20 L/ 2
e 1+ NITROGEN
LISULD s NEROSENE
COAL CNAR CONCI 0.0 ¥OL X
TENPERATURE = 72. BECF
Catalyst
Liquid Gas Flow Bed X
Flow Rate, Rate Keight Bed
Rus No. 8PA/FL2 Ft/8ec <{In.) Expansion

3e- 1 4.0 0.0 44, 19.
- 2 4‘.‘ ’I. ‘5. 22-
-3 3’-2 0." ,‘. 3‘.
-4 0e.3 0.0 n. 92.
-3 1141 0.0 . 146,
-6 2.2 9.0 19, 21t.
- ? ,.l‘ '-0‘ 47- 27-
-8 3.8 0.0? . 33,
-9 3.0 0.04 M, 19.
-10 n.?7 .10 57. S4.
=11 4.0 0.0% 43, 7.
'12 “I‘ '-" 70- .9'
-13 b6.0 0.0 59. .
-14 3.3 .18 11 e,
-19 u-s ’-21 49. 2.
~1é 44.7 0,14 7. 4.
"'7 “ls 0!‘, 3’- ‘9!
-18 “-2 ..2‘ 30. 35-
-1? 7.0 0.1% . "”.

-20 46.9 9.20 70. .’-
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CALCULATED HOLDUPS, RUN 3141 DENSE PNASE
CATALYST s WDS-24
GaS t NITROSEN
LIGUID : KEROSERE
COAL CHAR CONC: 0.0 VOL X
TENPERATURE 1 72. DEGF
Liquid Gas Flow
Flow Rate, Rate, Ved
Run Mo, Bpn/FL2 Ft/8ec EC? ELGB ELDPB £GB (Wn/Sec)
310~ 1 40.0 0.0 0.47 0.41 0.%9 8.0 9.0
-2 44,4 0.0 0.46 0.43 0.480 0. ° 0.0
-3 37.2 0.14 0.40 004, 0.37 0.13 2’-'
- 4 30-5 8.0 0. 29 0.86 0065 0.. 0.0
-3 t14.1 0.0 0,23 0.73 0.71 0.0 0.0
- & 128.2 9.0 0.18 0.77 0.0t 0.0 9.0
-7 30,4 0.04 0.44 0.94 .48 .00 12.4
-3 38.3 0.09 0.4 0.61 0,37 =0.02 0.9
-9 43.8 0.04 0.47 0,34 0.32 ~0.01 13.8
-10 4.7 0.19 0.36 0.3 0.44 0.08 22.%
~-11 66.0 0.03 .33 0.62 Q.40 0.0 10.3
-12 66,1t 0.10 0.29 0.9 0.51 0.13 14.3
=13 46,8 0.0 0.33 0.59 0.60 0.0 0.0
-14 37.3 0.18 0.40 0.43 0.3% 0.1% 40.4
-13 8.3 o.21 0.42 0.43 0.3 0.135 47.4
-14 44.7 0.14 0.36 0.48 9.48 0.14 27,2
=17 44.5 0.19 0.37 0.4% 0.44 0.18 37.3
-18 4.2 0.24 0.41 0.4 0.36 0.18 48.3
-19 7.0 0.13 0.29 0.36 0.62 0.13 208.7
~20 46.¢ 0.20 0.29 0.49 0.49 0.22 32.1
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CALCULATED HOLDUPS, RUN J10--DILWTE PHASE

CATALYST t AD8-2A

BAS s NITROGEN

(B{ [} ¢ XEROSEINE

COAL CHAR CONC: 0.9 VOL %

TEMPERATURE 1 72, DEGF

Liquid s Flow
flov -Rate, fRate,
Rus No. fpa/Fi2 Ft/sec ELS ELDP £B6
J31¢- 1 4.0 0.0 0.18 0.97 0.¢

-2 44,4 0.0 0.98 0.97 0.0
-3 37.2 0.14 0.74 0.78 0.26
-4 ..o’ 4.0 0-’9 .76 0.0
-3 114.1 0.0 0.98 0.94 .0
-8 120.2 0.0 0.78 " 0.0
-7 18.4 0.04 O.IB 0.93 0.12
-8 3.8 0.09 0.77 0.82 0.23
-9 43.0 0.04 0.80 .7 0.12
=10 44,7 .10 0.74 0.727 0.26
-11 6.0 .05 0.84 $.88 0.14
-12 #b.1 0.10 0.70 0.73 ¢.30
-13 66.0 8.0 0.7% 0.9 .0
14 37.3 0.10 0.72 0.76 .20
"5 3.-5 002‘ .-70 0.?6 ..30
-14 “I? 0.14 0071 ..o’? O:ﬂ
-$7 44,9 0.17 0.49 0.76 .31
=18 44.2 0.24 °l67 0.75 .33
-1 7.0 0.13 0.70 0.82 0.30
-20 6.8 0,20 b.66 0.72 .3
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X DED EXPANSION FOR RUN 311

CATALYST t WS-24 L/of3
0AS s NELIWM
LIeUID 3 KEROSENE

COAL CHAR CONC 0.0 VL X
TERPERATERE 1 77. JES F

Catalyst

Liquid o Flow Bad ]
Flov Rate, Rate Height bed

Run No. OPN/FL2 Ft/Sec tIn,) Expansion
-1 37.6 0-20 50- 3’0
-2 ‘.-7 0-20 95. 49,
-3 $7.3 0.2¢ [T 73,
-4 0.2 0.2¢ 81, 119.
-3 3.7 ¢.23 48. 30.
-6 44,3 0.23 3. 3t.
-7 64.1 0.2 70, .
-8 37.4 0.13 30. 35,
-9 44,7 0,13 54, 4é.
=10 7.0 0.13 435. 76,
=11 88.9 0.13 80. 1164,
-12 37,9 0.0% 4. 7.
=13 38.1 0.1¢ 46. i
-14 “.' 0-'0 51- 38-
-1% 44,3 0.0% 46. 24.
=16 67.% 0.0% 39. 59.
-1? .9 0.10 &3, 70.
-18 .y .10 76. 103.
-1 "’.3 0.0% . 12,

I BED EXPANSION FOR RUN 420
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CALCULATED HOLDUPE, RUN 3113 DENSE PNASE

Liquid
Flow '“.g
Gpn/FL2

37.6
44.7
47.3
10.2
37.¢
44.5
64,1
37.4
44.7
67.9
88.5
37.9
30.1
44.8
44.3
67.9
67.%
29.9
0,5

CATALYST 1 NDS-24
A8 t HELIUW
LI0UID t KEROSENE

COAL CHAR CONC: 0.0 VOL I
TENPERATURE : 77. DEGF

Gas Flow
Rate,
Ft/8ec ECY ELGE

0.20 0.4 0.34
0.20 0.37 0.53
0.20 0.32 0.56
9.2¢ 0.2% 0.48
.23 0.43 0.35¢
0.23 0.%? 0.5
.23 0.29 0.5
0.1% 0.4 0.3
.15 0.318 0.5
0.13% 0.32 0.97
0.13 0.26 0.62
0.08 0.44 0.%7
0.10 0.45 0,32
0.10 0.40 0.99
0.0% 0.43 0.34
0.0% 0.33 0,65
0.10 0.3 9.43
0.10 0.27 0.8
0.0% 0,2¢ 0.720

ELDP}

0.37
0.44
§.54
§.48
0.36
0.47
*.54
.41
0.4%
0.3%
0.62
0.43
0.3%
0.47
0.44
0.46
0.467

.73

.05
0.08
0.12
0.0%
0.02
9.13
.16
.02
Q.14
0.12
0.12
=-0.01
0.03
.01
0.01
0.90
0.04
0.03
0.01

Vcd
(Mn/8ec)

’s-’
92.1
45.4
Mne
24,2
60.2
$3.2
44,2
15.3
31.Y
30.2
13.6
8.0
29.6
4.4
15'0
26.4
24.9
14.3
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CALCULATED HOLDUPS, RUN 311~-DILUTE PHASE

CATALYST 1 HD5-24
BAS t HELIWM
LIQUID : KERPSENE

COAL CHAR CONC: 0.0 VOL 2
TENPERATERE ¢ 77. BEGF

Liquid Gas Flow
Flov tate, Rate,
Run Mo, Gpn/FL2 Ft/8ec ELG EtOP EGB
n-1 37.4 0.20 0.80 0.87 0.20
-2 44.7 0.20 0.77 0.04 0.23
-3 47.5 0.20 0.7 0.83 0.24
-4 9.2 .20 0.79 0.86 0.21
-9 3’.’ 0.2% 0.76 0.94 0.24
-é 44.5 0.25 0.75 0.82 0.2%
-7 44.1 0.2% L YA 0.78 0.2%
-8 3.4 0.1% 0.80 ’.97 0.20
-9 4.7 0.13 0.78 0.84 0.22
-10 47.0 0.13 0.77 0.83 6.23
-1 80.3 0.1% 0.77 0.64 0.23
=12 7.9 0.03 0.9 0.97 0.09
"'3 3.-‘ 0-'9 0l86 '1,2 0.14
-4 4.8 0.10 0.85 0.1 0.1%
-9 44,3 0.0% 0.91 0.97 0.0¢
-14 67.9 0.03 0.92 0.%8 0.08
-17 67.3 0.1¢ 0.83 0.92 9.13
-18 9.9 ¢.10 0.84 0.3 0. 14
“19 28.% 0.0% 0.92 0.98 ¢.08
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Run Ho.

[~

N

<
(]

M80-21

'
2
3
4
3
é
8

’

]
-
[

-

L L L L L L)
"M-—-——-q.-.—
- VNS N

~22
-23
=24
-23

1 BED EXPANBIEN FOR RUN 320

Liquid
Flow Rate,
8PN/Ft2

3.2
47.0
49.1
8.7
10%.3
38.1
44.9
é7.3
7.0
8.t
42.1
4.6
0.1
3.2
18.3
.2
43.0
4.6
42.9
.0
4.2
86.7
0.7
80.3
.1

s wos-2n £/o* 2

CATALYSY _
GAS 1 WELINN
LI 8 KEROSENE
COAL CHAR CONC: 0.0 WOL X
TENPERATURE : 73. DEG F
Catalyst
Gns Flow Bad
Rate Height
Fi/8ec {In.)
0.0 43,
0.0 63,
0.0 84,
.0 194,
0.0 ",
0.20 87,
0.20 M.
0.2¢0 94.
0.20 124,
.25 126.
0,23 101.
0.2% 0.
0.25 66,
0.03 62.
0.10 68,
0.13 (T
0.03 63.
0.10 71.
0.1% 75.
0.03 92.
0.1¢ 3.
0.19 9.
0.0% 1111,
¢.10 114,
.13 m.

F {
Deod
Expaniion
37,
41,
8.
141,
207.
46.
34,
104,
120.
1724,
120.
52.
a4,
3.
47.
4.
an,
58.
7.
104,
111,
13,
1352,
153,
149,



B NOLA DG A -

1 )
-
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=12
~13
~14
~13
-14é
=17
-18
-19
-20
~21
-22
~23
-24
-23

M80-21

CALCULATED NOLDUPS, RUN 320: DENSE PNASE

Liquid
Flow Rate,
8pn/Fe2

3.2
47.0
7.1
9.7
10%.3
0.1
44,7
67.3
89.0
89.1
67.1
4.6
38.1
39.2
38.3
38.2
43.0
4.4
42.9

6.2

~-173
CATALYSY z KDB-24
08 8 HELIUM
LINUID t KERWISEMNE
COAL CHAR CONC: 0.0 vOL 2
TEMPERATORE 3 75, DEG F
8as Flow
Rate, Ved
Ft/8ec £Cy (18] | ELDPB (1] ] {Mn/Bec)
. .36 0.48 1.84 0.0 0.0
. 0.3% 0.68 1.84 .0 0.0
N 0.26 0.77 1.94 0.0 ¢.0
. 0.20 0.0 .01 4.0 0.0
. 0.14 0,84 1.84 0.0 0.0
. 0.34 0.4 0.3 0.17 43,2
. 0.32 .50 b.40 4.18 40.46
. 0.24 0.59 0.50 0.17 40.9
. 0.18 0.47 0.3%8 0.1% 40.8
. 0.16 0.64 0.53 0.18 48.¢
. 0.22 0.5% 4.4 0.23 44,4
0.32 0.4 .30 0.21 9.7
0.34 0,44 .37 ’.18 54.9

0.36 0.57 0.53 0,08 10.8
0.33 0.%4 0.53 o.n 22,9
0.33 0.3 .44 0.17 30.4
903‘ °l57 ..5, 9.0? ’-’
0.3 0.3 0.92 0,14 1%.7
0.2% 0.54 .49 b.16 31.1
0.24 0.48 0.45 0.08 0.6
0.23 0.63 ¢.5¢9 0.14 17.3
.23 0.40 0.54 0.17 27.1
0.19 .77 0.75 0.04 11.8
0.1? $.72 .21 0.07 2.3
0.18 9.70 0.48 .1 31.8

- )
-k )t b D e w DNMNNNMNMMNMMND OO OO

PO AACHROUARDSUAAUVUARASDDO O

® & & 9

QOOOOOO‘Q000?000000000000
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CALCULATED HOLDUPS, RUM 329--DILUTE PHASE

CATALYSY t HDS-2A

Al g NELIUM

LleuIp 3 KEROSENE

COAL CNAR CONC: 0.0 VOL X

TENPERATURE 1 73. DE6 F

Liquid st Flaw
Flow Rate, Rate,
Run Mo. Bpn/Ft2 Ft/8ec ELS ELp £66
;20' ' 3812 0-0 0.’3 1-84 0..

-2 47.0 0.0 0.98 1.84 0.0
-3 49.1 0.0 0.98 1.84 0
- 4 09.7 0.0 °l9. 1,00 .-0
-3 109.3 0.9 0.97 1.64 0.0
- & 3.1 0.20 0.83 0.835 0.17
-7 4,9 0.20 0.82 0.84 0.18
-8 67,3 0.20 0.79 0.64 0.21
-9 .’-0 °¢2° 00'2 0.8‘ 0.18
=10 "Ja 0,29 0.76 $.82 0.24
-1 7.1 0.2% 0.73 0.78 0.27
=-12 44.6 0-25 0.7 0.83 0-2‘
-13 8.1 0.23 0.78 0.89 0.22
=14 30.2 0.0% 0.94 0.74 0.04
-13 38.3 0.10 0.88 .49 0.12
-14 38.2 0.15 0-33 0..4 0.17
=17 43.0 0.03 0.92 0.91 0.8
-~18 .6 0.10 0.86 0.8 0.14
-19 42.9 00'5 0.80 .11 0.20
-20 48.0 0.0% 0.90 0.72 0,10
=21 86,2 6.10 0.682 0.83 0.18
-2 64.7 0.1% 0.7% o.n 0.22
-23 7.7 0.0% 0.93 .9 0.08
~24 8.3 0.10 o.8Y 0.2 N
-28 9.1 0.1% 0.84 .87 .16
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I BED EXPANSION FOR RUN 321

CATALYST s os-20 L /o ¢
448 t NITROGEN
LIQUID t KEROSENE

Coal CHAR CONC: 0.0 VOL X
TENPERATURE ¢ 77. DEG F

Catalyst

Liquid Bas Flow Bed 1
Flow Rate, Rate Height Bed

Run No. 6PN/FL2 Ft/8ec (In) Expansion
321~ 1 356.9 0.04 &6, 47.
-2 39.4 0.0? Tt. 58.
-3 42.% 0.0% 70. 6.
-4 43.2 0.10 7é. &9,
-9 &7.6 0.05 ". 102,
- 8 3'-‘ 0.‘. .6- 47,
-7 38.1 .17 §7. 49.
-8 3.9 0.24 é6. 47,
-9 4,7 0.14 76. 6.
-10 45,0 0.20 72. 60.
-1t 44.4 0.26 71, 5.
-12 ‘7.0 0.14 9. 118.
-13 67.%5 0.11 1. i02.
=14 67.0 o2t 107, 138.
=13 67,3 0.7 109. 142,
~14 0.4 0.06 1., 147,
"? .'-5 0-12 ‘23- ‘73-



M80-21
-176

Run Mo,

R EER
BNV D UN -

flun No.,

(2000 B S R R IS B
DWWV AD N -

UL
-
N -

-13
14
-5
~ié
-17

CALCULATED HOLDUPS, RUN 3211 BENSE PUASE

Liquid
Flou Rate,
Spn/Fi2

34.7
3.4
4.7
43.2
8.4
0.4
0.1
18.¢
.7
43.0
4.4
47.9
42.5
47.0
"I’
..I.
.5

CATALYEY » HPS-2A

048 3 NITREOEN

L10viD 1 KEROBENE

COAL CRAR COMC: 0.9 VOL X

TENPERATURE 1 77. DMES F

Bas Flaw
Rate,

Fi/3sc 44 ] ELIB
0.04 0.33 0.36
0.0 0.3 0.3
0.0% 0.3 0.%7
410 0.29 0.5
0.0% 0.24 0.43
0.14 0.33 0.4%
0.7 0.33 0.43
0.24 0.13 0.43
0.14 0.2% 0.49
.20 0.3 0.45
0.28 0.31 0.47
0.14 0.22 0.34
.11 0.24 0.5
0. 21 0.2 0.34
¢.27 9.20 0.5
.04 0.20 4.73
.12 .19 .49

ELrs

0.54
0.49
0.54
.49
0.42
0.43
0.45
.43
0.47
0.44
0.44
0.%9
0.3%
0.52
0.3
0.74
0.69

CALCULATED HOLBUPS, RN 321--DILWTE PMASE

Liquid
Flow Rate,
Opn/FL2

36.7
39.4
42.%
43.2
82.4
18.4
38.1
38.7
4.7
45.0
44.4
7.0
4.3
7.4
47.3
”.‘.I’.
8.8

CATALYST s HDS-24
A 1 NITROBEN
Lisuip 3 KEROSEME
COAL CHAR CONC: 0.0 VOL 2
TENPERATIRE 1 77. DEGF
Oas Flaw
Rate,
Ft/8ec ELO ELDP
0.04 9.87 0.1
0.09 0.77 0.81
0.09 0.07 9.8¢
0. 10 0.76 .77
.03 0.84 0.8
.14 0.74 9.8¢
0.19 0.73 0.72
0.24 0.7t 0.7%
.14 $.73 o-?‘
0.20 0.72 .75
.24 070 0.74
.14 0.73 0.80
4.1 0.7 0.8
©21 0.47 0.70
0.27 .42 0.68
b.08 0.92 .73
0.12 0.82 .05

0.43
.23
0.13
0.24
0.16
0.24
0.2%
0.2¢
0.27
0.28
0.30
0.27
0.21
0-3’
1 2% )
0.08
.18

(3] ]
0,18
”1n
0.2
0.13
.22
0,22
o
022
0.2¢
0.2
0.23
0,17
0.2%
0.29
0.7
.13

Ved
(Na/8ec)

7.5
13.2

13.7

6.2
23.2
.7
48.1
23.3
32.%
‘,I‘
22.3
16.5
l’l.
3..7
10.1
20.2
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I BED EXPANSION FOR RUN 440

tiguid
Flow Rate,
GPN/FL2

361
3.9
.2
37.9
2.3
42.3
44,3
45.3
43.9
.2
7.0
72.1
67.3

CATALYST s wonE £/of O
s t NITROOEN

LIouId s  MNIN-OIL

COAL CHAR CONC: 0.0 VBL X
TENPERATIRE 1 190, DEG F

Catalyst

8as Flow Bed 3
Rate Neight dad
Ft/8ec (In.) Expansion
0.05 0. 0.
9,10 0. 0.
0.1% . 0.
0.20 0. 9.
0.0% 0. 0.
0.10 0. 0.
0.13 0. 0,
0.2 0. 0.
0.24 0. 0.
0.24 0. 0.
0.08 0. 0.
0.12 0. 0.
0.17 9. 0.

M80-21
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CALCULATED HOLDUPS, RUM 4001 DENSE PNASE

Liquid
flov Rete,
Bpa/Fi2

34.1
38.7
38.2
7.9
42.%
42.3
44.3
43.3
435.5
38.2
7.0
2.1
62.3

CALCULATED HOLDYPS, RUN 400--DILUTE PHASE

Liquid
Flow Rate,
6pa/Fi2

3‘-‘
38.9
38.2
7.9
42.%
2.3
44.3
43.3
43.9
38.2
7.0
2.4
7.3

CATALYSY 8 NONE
OAS s RITROBEN
LIQUID t NIN-DIL
COML CHAR CONC: 0.0 vOL 2
TEMPERATURE 1 100. JES F

8as Flow
Rate,

Ft/8ec ECH ELeB
0.05 0.0 0.92
0.10 0.0 0.90
0.15 0.0 0.9
0.20 0.0 0.87
0.05 0.0 0.93
0.10 0.0 0.90
0.1% 0.0 0.40
o. 21 6.0 0.84
0.24 0.0 0.%6
0.24 0.0 0.06
0.06 0.0 0.93
0.12 0.9 0.87
0.17 0.0 0.85

CATALYST t  NOME

GAS 1 NITROGEN

LI0VID 3 RIN-AIL

COAL CHAR CONC: 0.0 VOL I

TEMPERATERE ¢ 100. DEG F

Gt Fleuw
Rais,

Ft/8ec ELG ELDP
0.05 0.9 1 8 34
0.10 0.90 t.08
0.13 0.% 0.88
0.20 0.84 0.84
0.03% 0.7 0.088
9.10 0.87 0.88
0.13% 0.88 0.87
.2 0.04 0.86
0.24 0.86 0.89
0.24 0.8% 0.86
9.04 0.71 0.88
0.12 0.686 0.04
0.1?7 0.06 0.04

ELDPB

0.3
'.”
.93
0.92
0.9%
0.93
0.92
0.%91
0.1
0.9t
0.9?
0-92
0.89

0.0%
0.10
0.10
.14
0.10
0.1
§.12
0.1
0.14
0.13
0.07
0.14
0.14

0.08
1.10
0.1
6.13
.07
0.1¢0
0.12
b.14
0.14
0.14
0.07
.13
.19

Ved
(Nn/8ec)

1.7
24,2
37.2
48.9
11,8
23.8
37.9
St.?7
40.0
8.6
12.3
24.3
36,9
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T BED EXPANSION FOR REN 401

CATALYST s none £/ : 0
S8A8 t NITROGEN
LIOUID ¢t NIN-OIL

COAL EHAR CONC: 0.0 VOL 2
TEMPERATURE 1 1203. DEG F

Catalyst

Liquid Gas Flow Bed 4
Flou Rate, Rate Height Bed

Run No. OPN/FL2 Ft/8ec {In.) Expansion
401~ 1 38.4 0.05 0. 0.
-2 36.7 0.10 0. 0.
- 3 44,0 0.05 0. .-
- ‘ 4.-0 o-‘o o- o.
~3 38.9 0.14 0. 0.
-4 30.4 0.20 Q. 0.
-7 3.1 0.24 0. 9.
-8 44.9 e.19 0. 0.
-9 44.9 0.20 0. 0,
-10 44,7 0.2% 0. 0.
-1 82.0 0.08 0. 0.
-12 78.4 0.1 0. 0.

"3 74-0 0-17 °u 0.



CALCULATED HOLDUPS, RUN 4011 DENSE PHASE
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Liquid
Flow Rate,
Spa/Fi2

3s.4
3.7
44,0
“.0
38.9
30.4
3.1
4.9
.y
44.7
02.0
78.4
4.0

CATALYST 1 RONE

A8 3 NITROGEM

LIGVID 5 AN-0IL

COM CHAR CONC: 0.0 VOL 2
TENPERATURE ¢ 125. DIG F

Gus Flew
tate,

Ft/8ac EC)» ELGD
0.05 0.0 0.09
0.10 0.0 0.87
0.0 0.0 0.8%
0.10 0.0 0.84
0.1 ¢.0 0.83
.20 0.0 0.54
0.24 ¢.0 0.682
0.15 0.0 0.84
0.20 0.0 0.82
0.25 0.0 0.81
0.06 0.0 0.92
0,1} 0.0 0.83
0.17 0.0 0.90

ELDPR

0.%
0.94

0.72
g.7
0.7¢
.70
..7¢
0.74
.75
9.82
0.73
0.76

CALCULATED HOLMIPS, RUR AD1--DILUTE PHASE

Liguid
Flow Rate,
pasFL2

30.4
36.7
44.0
4.0
3.9
30.4
3.1
4.9
“.9
TR
02.0
78.4
74.8

CAYALYST 3 NONE

0AS 3  NITROGER

LigulD 1 HIN-DIL

COAL CMAR CORC: 0.0 VOL X

TENPERATIRE 1 123. DES F

Gas Flow
Rate,

Fi/Sec ELS ELD?
0.03 .88 0.93
0.10 0.87 0.84
0.05 2.86 0.81
0.10 0.64 $.82
0.14 0.8% .81
0.20 0.82 0.92
0.24 0.8 0.680
0.1% 0.85 0.82
.20 0.6t 0.79
0.28 0.82 Q.79
.04 *M Q.04
0.1 "N 0.77
.17 0.79 .73

*.12
0.13
0.14
0.14
0.13
0.18
0.19
0.13
0.1?
0.10
019
0.19
.21

.1
0.13
.1
¢.14
¢.13
0.4
¢.18
0.14
0.18
019
0.08
0.17
0.20

vcd
{Ha/Sec)

10.7
22.5

9.7
20.7
33.3
4935.9
5.0
33.3
44.9
5.5
1.7
20.3
30.2
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% DED EXPANSISN FOR REN 410

CATALYST + NONE £/ O
048 t  HELIUN
LIOVID 1 NIN-8IL

COAL CHAR CONC: 0.0 WL I
TENPERATURE 3 125, DEO F

Catalyst

Liquid 6a3s Flow Bed X
Flow Rate, Rate Height Bed

Run No. aPn/Fr2 FL/8ec {In.) Expansion
“.' ] 3.-5 0-20 0- 0.
-2 38.4 0.2% 0. 0.
-3 43.1 0.2% 0. 0.
- 4 44.8 0.2¢ 0. 0.
-3 71.3 0.29 0. 0.
-é 71.2 0.23 0. L 8
-7 30.0 0.0% 0. 0.
-8 39.0 0.10 9. 0.
-9 3.2 0.13 0. 9.
=10 43.% 0.13 0. .
-1 44.3 0.10 0. 0.
=12 4.4 0.9% 0. 0.
-13 1.2 0.0% 0. 0.
-4 ?' -2 0.10 °I 00
=13 70.9 0.1% 9. 0,
~16 0.0 0.0% 0. 0.

-1 9.1 0.10 0. .
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fun Ro,

[ D T R BN B B |
WU N -

UL
- o -
" - O -0

-13
-14
-1%
~14
-17

]
-l
L]
)
VBN AL W -

T L T I |

-
N-

-13
~14
-13
-té
-7

CALCULATED MOLDEPS, RUN 4103 DENSE PNASE

Liquid
Flow Rate,
BparFt2

3.3
38.4
45.1
4.9
7.3
7t.2
n.0
3%.0
38.2
43.9
44.3
41.4
7.2
71.2
70.3
0.0
%0.1

CATALYST 3 NONE

[ 1] 1 RELIWN

L1G01D 2 RIN-PIL

COAL CHAR CONC: 0.0 VOL 2

TENPERATURE : 125. DEG F

Gas Flaw
Rate,

FL/8ec ECh ELoD
0.20 0.0 0.9%
0.2% 0.0 0.87
.23 0.0 0.88
.20 0.9 .
0.20 0.0 0.84
0.2% 0.0 0.83
0.0% 0,0 0.9%
.10 0.0 0.91
.c" °I’ 0.”
0.15 0.0 0.87
.10 0.0 0.89
.05 0.0 9.92
9.05 0.0 Q.94
$:10 0.0 0.89
0.15 0.0 0.84
0.03 0.0 0.95
0.10 0.0 0.71

ELDPY

ol“
0.03
0.82
.82
0.79
8.78
.89
0.83
.02
0.84
0.83
§.05
0.87
...‘
0.8
0.9
084

CALCULATED -NOLDUPS, RUN 410--PILUTE PHASE

Liquid
Flou Rate,
fipa/Fi2

8.3
8.4
.s"
4.0
7.3
71.2
3.0
3.4
38.2
43.3
4.3
.4
n.2
7.2
70.3
0.4
0.1

CATALYBT t NINE

" z HELTIUM

LIauID t MIN-PIL

COAL CNAR CONC: 0.0 V0L 2

TENPERATORE 1 125, DEB F

Sus Flew
Rate,

Ft/Sec ELS ELIP
.20 0.08 .84
$.2% 0.90 0.04
0.25 V.04 0,83

“9.20 “Q0ulé M ol H
0.20 0.0 0.7¢
.025 ...: .o..
0.0% .94 0.9
¢.10 0.88 0.8%
0.1% .03 .04
$.15 0.80 0,83
.1 0.84 0.84
0,03 4.9 0.86
.05 0.7 0.88
0.1 0.86 0.82
.13 0.93 0.7
0.03 0.9} *.9
.10 0.86 9.84

0.12
.12
b.14
AL
.17
0.1%
0.04
0,12
.15
$.12
.12
298
V.49
0.14
.17
.07
o. “

0. 11
0.13
0.14
0.13
0.14
"y
0.5
0.0
0.10
0.13
0.1
4.08
.06

L

¢.14

0.0%

0.0

Vcd
tin/3ec)

31.0
2.4
81.2
47.2
45.4
4.1
13.3
235.5
38.3
36.3
4.9
1.4
11.1
z‘ls
32.4
1.7
21.9



X DER EXPANGION FOR RUN 420

Ligquid

Flow Rate,

Run No. SPR/FL2
' 22.0

- 2 37.4
-3 .3
-4 11.5
-3 9.3
-4 83.3

CALCULATER HILDUPS, RUN 4201 DENSE PNASE

Liquid
Flow Rate,

Rum Mo, Gpn/Fe2
22.0
3.4
44.3
11.9
?.3
$1.3

| I I B |
O CR & Kol RS o=

CATALYST ws-w L/d+2
0AS 1 NITROGEN
LIRuI 1 WIN-OIL
COAL THAR CONC: 0.0 YOL X
TENPERATURE ¢ 100. DES F

Catalyst

Das Flow Bed X
Rate Height Besd
Ft/8ec {In.) Expansion
9.0 4. n.
0.9 n, t93.
0.0 8z. 149,
°lo 39. 21-
0.0 36. 13.
0.0 198. 238.

CATALYST 1 HDE-24

8As t  NITROGEN

LISUID ¢t NINSOIL

COaL CHAR CONC: 0.0 VEL X

TENPERATURE ¢ 100. DEG F

Gas Flow
Rate,

Ft/Gec £C» ELG) ELIPB
0.0 0.42 0. 43 0.64
0.0 0.27 0.74 0.87
0.0 0.22 0.77 0.69
%.0 0.43 0.95 8.76
0.0 0.49 0.4? 0.79
¢.0 0.16 0.0 2.18

CALCULATED HOLDUPB, RUR 420--DILUTE PHASE

Liguid
Flow Rata,
fus Mo, Spn/FL2
22,0
3.4
"n.3
1.5
.3
53.3

42¢-

| I I T
oA Bl -

CATALYST 3 HDB-24

SAB 1 HITROGEN

LIBUI» 1t NIN-OIL

COAL CHAR CORC: 0.0 VOL %

TERPERATURE 1 190, DEG F

Sns Flow
Rate,

FL/8ec ELO ELDP €08
0.0 0.99 1.0% .4
0.0 0.79 1.03 3.4
0.9 0.99 1.08 0.0
0.0 1.00 1.04 0.8
0.6 t.00 1.03 4.0
0.0 0.79 .05 0.0

0.0
0.0
ol.
9.0
0.0
.0

M80-21
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Ved
{#in/Sec)

0.0
9.0
4.0
0.-'
0.0
0.0



L DED EXPARSIEN FOR RUR 421

CATALYST s ums-2a £/d:3
M80-21 "8 ¢ RITACOEN
-184 Liouns 1 NOR-DIL

COAL CMAR CONC: 0.9 UBL X
TEMPERATERE 1 125. JER F

Catalysi
Liquid Gas Flew bad 1
Flow Tate, Rate Haight 3ed
fun No. GPN/FL2 Ft/8ec tIn.) Espussion
421~ 1 10,3 0.0 37. 1.
- 2 22-‘ 0-0 4%, 4.
-3 3. 0.0 ). 7.
-4 4.1 0.0 ", 114.
-3 .2 .0 19, 272,
-8 1.4 0.0% 3é. 11,
CALCULATED HOLDUPR, RUN 4213 DENSE PHASE
CATALYST z N38-2A
BAS 1 NITROSEN
L1061 3 NIN-BIL
COAL CHAR CONC: 4.0 VOL 1
TENPERATURE 2 125, DIG F
Liguid Sas Flow
Flov Rate, Rate,
Run ¥o. Spa/Ft2 Ft/78ac ECB £LOP ELIFD 1 1:1
421- 1 10.3 0.0 0.48 0.49 0.67 0.0
-2 22.6 0.0 0.37 0.4 .64 8.0
-3 38.9 0.0 .28 .71 0.64 0.0
-4 44,1 0.0 0.26 0.73 0.67 0.0
- ’ 7|.2 °|° 0.'5 '-.3 0-7‘ 0-0
-8 1.4 0.03 0.49 0.46 0.32 0.04
CALCULATED HOLDUPE, RON 421--DILUTE PHASE
CATM.18T 1 HDS-24
[ ] ] 1 NITROGEN
LIOVID 1 RIN-OIL
COAL CHAR CONC: 0.0 YOL I
TEMPERATIRE s 123. MBS F
Liquid Sas Flow
Flow Rate, Rate,
Run -No. Spa/Fi2 Ft/sec K6 ELDP €08
221=- 1 10.3 0.0 0.79 1.06 .0
- 2 22-‘ °l. OQ’. ‘a“ ...
-3 0.9 0.0 0.y 1.3 0.0
s | 4451 44 049 03 0.0
- 3 " .2 .0' °l,‘ ‘-“ o-.
- & 1.4 9,03 0.93 0.9 0.7

Yed
{Mn/8ec)

0.0
o-o
0-.
0-.
0.0
13.3
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T BED EXPANSION FOR RUN 422

CATALYSY s ws2 LAt 3
0l 3 NITROGEN
LIouId 1 MR

COAL CHAR CONC: 4.9 VOL 2
TEWPERATURE 1 130. DEQ F

Catalyst
Liguid Gas Flow Bed I
flov Rate, Rate Height Bed
Run Mo, OPR/FL2 Fi/8ec {In.) Expansion

422~ 1 11.3 0.0 37. 16,
-2 2i.7 0.0 41, 28.
-3 37.6 0.0 3. 39,
-4 4.5 8.0 36, 7%,
-9 [ TH ) ¢.0 83. 146.
-8 7.2 0.0 136, 323,
- ? ull' 00” 5’- 7'-
- . 3.!1 .-'G '55I ?1-
-9 37-‘ 0.13 “l 73
=10 43.0 0.05 3. 97.
-1 44,3 0-!0 43, 143,
=12 4.8 0.13 68, 113,
-13 4.9 ..20 70. 119,
-4 1) 0.04 12. 148,
"5 "o' O.H '60 2“0
"“ "I‘ 011‘ "‘I 225-
-7 mn.7 0.20 40. ".
-18 3.7 0.0 49. 38,
=19 45.2 0.0 5é. a1,
-20 4.3 0.0 34. 14,
-21 7.7 0.0 76, 1435,

-22 9.4 0.0 120, 287,
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CALCULATED HOLDUPS, RUN 4223 DENBE PHASE

CATALYST t HD8-2a
848 t  WITROGEN
LIQUID t MI-IIL

COAL CHAR CONC: 0.0 VOL X
TENPERATERE ¢ 150. DEG F

Liquié Gas Flow
Flow Rate, Rate, Ved
Rus No. Bph/FL2 Ft/Sac ECB ELos tLDFB Ech {Mn/Sac)

422- 1 13.3 0.0 0.48 M 0.60 0.0 0.0
-2 23.9 0.0 0.43 .52 0.68 4.0 .4
-3 37.4 0.0 °|’5 0.48 'a?‘ °o° 4.0
-4 44,9 0.0 0.32 .7 0.78 0.0 0.9
-9 66.4 0.0 0. 0.80 0.87 9.0 t.0
-4 87.2 0.0 0.13 0.8 0.9 4.0 0.0
-7 n.i 0.03 0.3 0.40 0.30 0.09 10,3
-9 .1 0.10 0.32 0.%2 0.44 .13 17.9
-9 37.4 .15 0-32 0.33 0.44 .14 3.1
-10 43.9 0.03 0.28 0.62 0.34 0.10 7.6
-1t 4.3 0.1 0.2? 0.58 0.30 0.13 20.4
~12 44.46 0.1% 0.26 0.5 9.92 .14 32.7
-13 “.2 0.20 0.2% 0,61 0.34 0. 14 43.0
~14 4.1 0.0 ¢.1¢ 0.72 0.62 0.0 9.9
-19 9.1 0.1 0.18 0,43 .36 0,14 19.0
-1é .1 0.14 0.17 0.64 0.34 0." 23.5
-7 3.-7 0.20 0.29 0157 0.4? 0.13 47.6
-19 3'.’ o.o 0.35 056’ o." o.o o-o
~19 43.2 0.0 0.1 0.7 .74 0.0 LN )
-20 24.3 0.0 0-‘. .51 0.7’ .l. .-o
-2t 7.7 6.0 0.23 0.7? 4.83 0.0 0.4
-22 0.4 0.0 0.14 2.84 0.7 0.0 0.
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CALCULATED HOLBUPS, RUN 422--DILUTE PNASE

CATALYST 1 WDS-24
848 t  NITROGER
LIOVID T MIN-OIL

COAL CHAR CONC: 0.0 VOL X
TENPERATORE & 130, DEG F

Liquid fus Flaw
Flow Rate, Rate,

Run No. Bpn/Ft2 Ft/Bec ELB ELDP ESG

422- 1 13.3 ¢.0 0.78 1.47 .0
-2 3.9 0.0 0.98 187 0.0
-3 37.4 0.0 0.8 1.07 0.0
-4 44,3 0.0 0.9% 1.07 0.0
-3 4.6 0.0 4.9 1.46 0.0
-é '7.2 0-0 '-" 1.04 0.0
-7 38.1 0.03 0.%7 0.83 0.13
-8 38.1 0.10 0.82 .79 0.18
-9 7.4 0.18 9.82 0.78 0.10
-10 43.8 0.0% .84 0.82 0.14
-11 44.3 0.10 .79 0.78 0.21
=12 44,6 0.13 .77 0.78 0.21
-13 44.8 0.20 0.79 0.78 0.2
=14 "-‘ °-°‘ 0-36 0083 .ul‘
~13 9.1 .11 0.76 0.74 0.24
-1 87.1 0.14 0.7 .49 .29
-17 38.7 0.20 0.78 0.78 0.22
". 3.!’ 0.0 0098 ‘007 '..
-" ‘5.2 °-° 0.9¢ ’-06 °c.
-20 24.3 9.0 0.99 1.0? 0.0
21 87.7 9.0 0.98 1.07 0.0
-22 8r.4 9.0 .98 1.97 0.0
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[ T 2O DO B B B |
BN A DN -

" I I L
- b o -
O RF X B K N-R J

=14
-4?
=18
-1?
=20
=21
-22
-23

X DED EXPANSION FOR- RUN 423

Liquid
Flov Rate,
OPN/FA2

38.0
4.9
47.0
8%.5
23.4
23.9
30.4
0.3
38.4
.4
43,0
4.7
5.0
435.4
43:2
7.3
7.7
7.3
67.8
7.1
.3
1"”.0
8.7

CATALYST s wes-20 L/o 23
e t  NITROGEN

LIQUID s BIN-OIL

COAL CHAR CONGS 0.0 VL %
TEWPERATURE 1 175, DJEO F

Catalyst

Sas Flow Bed
fate Hedght Bed
F/Sec {Ina) Expansion
0.0 N, 38.
0.0 5¢. 4.
0.0 bb. 106.
0.0 190. 213,
0.0 3. 13.
0.03 10, 28.
0.03 . 9.
.1 s, 39,
.l's L] “.
0.20 52, 1.
9.0% 5. 75,
0.10 36. 7%,
0.1% 53, 72,
0.20 87, 78.
9.2% 0. 56,
0.03 72, 125,
0.1 ”". 153.
0.14 80. 150.
0.22 2. 14,
0.26 75, 134,
0.05 102. 29,
0.91 114, 236,
0.23 50, 5é.
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M80-21

CALCULATED BOLDUPS, RUN 423y DENSE PHASE

Liquid
Flou tats,
Gpn/Fi2

3.0
"0
7.0
8.3
23.4
23.9
38.4
38.5
3.4
8.4
48.0
4.9
3.1
5.4
43.2
47.3
8.7
67.3
7.8
‘?l‘
8.3
9.0
38.7

~189

CATALYBT : NDS-24

] 1 NITROGEN

LI 1 NIN-GIL

COAL CHAR CONC: .0 VOL I

TENPERATIRE 1 173, DEG F
Ges Flow

fate, Ved
Fi/8ec £CD ELSD ELDPD EGs (En/fac)

°.° 0.40 0.6‘ 0175 0-0 °-°

0.0 0.3% 0.49 0.75 0.0 0.0

0.0 0,27 0.78 .79 0.0 0.¢

0.0 0.18 0.84 .57 0.4 0.0

0.0 0.49 0.52 .77 0.0 0.0

0.0% 0.44 0.46 0.3 0.10 10:0

0.0% 0. 35 0.34 .46 0.11 8.8
0.10 0.13 0.4Y 0.41 0.16 8.3
0.1% 0.35 0.44 ¢.39 $.19 27 .4
0.20 0.34 0.47 0.42 0.19 40.4

0.0% 0.32 0.97 0.3 .12 8.4
0.10 0.32 0.50 0.44 0.1¢ 146.%
0.13 0,32 0.48 0.4 .20 9.9
0.20 0.3 9.5 0.4% $.10 40.6
0.23 .33 0.43 0.38 0.22 46.8
0.0% 0.25 0.485 0.82 .1 7.3

0.11 0.22 0.4¢ 0.58 0.18 16,0
0.14 0.22 0.54 0.91 .23 22,6
0.22 0.23 0.53 0.49 .24 34.4
0.2 0.24 .33 .49 .23 43.3
0.03 0.17 0.723 .69 .07

0.1t 0.6 0.67 0.64 0.1% 1
0.23 0,33 0.43 0.38 .19 4
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CALCULATED HOLDUPS, RUN 423--DILUTE PHASE
CATALYST 1 HiS-24
§A8 1 NITROBEN
LIQULD s AIN-DIL
COAL CHAR COMC: 0.0 VOL X
TENPERATORE 1t 175. DEG F
Liquid Bas Flow
Flov Rate, Rate,
fun No. Gpn/FL2 Ft/8ac tLs ELIP €68
‘23' 1 3‘.0 0.0 0.%8 1.00 ..0
-2 44.9 0.0 0.97 1.08 %.0
- 3 67-0 .to 0-97 1-.7 '.0
- 4 .,-5 0-0 0.” 1-07 0-0
-9 23,46 9.0 0.98 1.07 9.0
) 23.% .05 0.68 0.83 0.12
-7 38.4 0.0% 0.3% 0.082 0.13
-8 38.9 0.10 0.79 0.77 0.21
-9 38.4 0.13 0.78 0.74 0.22
-10 38.4 0.20 0.7 0.74 0.24
=11 45.0 .-05 0.8% %.01 0.13%
=12 44.9 0.10 0.78 0.74 $.22
-13 4%.1 0.1% 0-76 .74 0.24
-14 43.4 0.20 0.73 0.74 0.25
-19 43.2 ¢.2% Q.73 0.73 0.27
-1 67.3 0.05 0.83 0.82 0.18
-17 2.7 0.11 0.7% 0.73 0.2%
-18 $7.3 .14 e.70 0.66 0.3¢
-19 47.8 0.22 0.7 b.49 0.29
-20 $7.1 0.26 .71 0.7 0.29
-21 9.3 0.03 0.08 0,03 .12
-22 9.0 0. 11 0.79 0.76 0.21
-23 30.7 0.23 0.74 b.74 0.26
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1 BED EXPANSION FOR RUN 424

CATALYST 1 WDS-24 £/o- 3
8as : HELTUN

LIOUID 1 NIN-OIL

COAL CHAR CONC: 0.0 VOL 1
TENPERATURE s 177. BERF

Catalyst
Liquid Gas Flow Bad
s  Flow Rate, Rate Neight Bed
fun No. 8PN/FL2 Fi/8ee ¢In.) Expansion

24~ 1 38.2 .29 s, 45.
-2 3.3 0.2 52, 6.
-3 45.0 0.2% 56- .1-
-4 43.0 0.2 97. B,
-9 66.9 0.20 79. 135,
-8 67.4 0.2% 81. 181,
- 7 '7.. 0.2% 116, 274.
-8 ge.1 0.20 117. 277.
-9 38.4 0.05 49, 58,
=10 k| ) 0.10 30. é1.
-11 18.0 0.13 S1. 4%,
-32 43.1 .09 3. 71,
-13 4%.2 0.10 3. 77.
~t4 4.7 .13 6. 81,
'15 “I‘ .-os 7_0- 126.
-1é 87.6 0.10 79, 142.
-7 6‘.’ 0.13 ’B- 152.
-18 8.7 0.05 101. 226.
-1? 8%.4 9.10 108. 248,

=20 8.7 .14 116. 274,
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424-

BN A S LN -

L
i
- ]

i

[
-
n

-13
~14
=13
16
=17
-18
=17
=20

CALCULATED MDLDUPS, RUN 424: DENSE PRASE

Liquid
Flov Rate,
Opa/Fi2

38.2
38.3
43.0
45.0
4.7
7.4
$7.0
”n.1
38.4
0.4
8.0
43.1
43.2
4.7
6.4
7.4
&6.9
".?
8%.4
.7

CATALYST

A8

LIDUID

CORL. CHAR CONC»

TENPERATURE

Gas Flow
Rate,

Ft/8ac EED
0.20 0.34
.23 0.33
0.2% 0.3
¢.20 0.30
0.20 0.22
0.2% 0.2
0.23 0.13
0.20 0.1%
.05 0.3%
.10 0.34
9.13 0.34
0.03 0.32
0.10 0.3
.13 0.0
0.03 0.24
.10 0.23
0.13 0.22
0.03 0.17
¢.190 0.18
0.13 0.13

1 177,

08-2A
HELINM
NIN-OIL

4.0 L 2
DED F

ELO}

0.52
0.5
9.53
0.54
0.40
0.58
V.45
0.67
0.57
0.34
0.33
0.61
0.57
0.54
0.49
0.43
0.41
0.76

.67

ELIPD

0.43
¢.43
0.43
0.47
0.7
.33
0.40
.61
.46
.43
0.43
0.32
0.49
b.47
.43
0.60
0.3
o.n
0.67
0.83

0.14
¢.16
0.17
0.16
.10
21
0.20
0.18
0.48
.1
0.13
0.07
4.12
.13
0.07
0.12
0.17
.07
0.12

L

Ved
(Wn/Sec)

46.3
7.4
.6
43.2
38.4
47.4
4.7
36.3
10.8
22.1
3.1
10.9
1.4
N.é
10.0
19.3
27.6

L)
19.4
24,3
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CALCULATED HOLMUPS, RUR 424--DILUTE PHASE

Liquid
Flow Rate,
Spa/Fi2

38.2
38.3
45.0
435.9
6.
67.4
7.8
8e.1
38.4
38.4
38.9
45.1
9.2
4“.7
46.4
7.4
46,9
3'.7
"-‘
89.7

CATALYSY
L1
Liguvip

COAL CNAR CONC:

TENPERATURE 1 177,

% Flew
Rate,
Ft/3ac

0.20
0.25
0.25
0.20
0.20
0.23
0,23
0.20
0.03
8.10
0.1%
0.03
0.10
0.13
0.03
e.10
0.1%
0.03
8.10
0.13

t HD8-2A

1 HELIUM
1 NIN-DIL
.0 VL 1

DE® f

ELo ELDP
0.80 .70
0.81 0.76
0.78 0.74
0.7¢ 0.74
0.74 0.72
0.73 0.7%
0.73 0.70
0.7% .72
0,90 0.86
0.84 .00
0.83 $.79
0.91 0.84
0.84 0.80
0.81 0.77
0.7 0.87
0.83 0,60
0.78 0.74
0.7 0.06
0.3 0.7¢
0.77 0.74

CALCULATER NOLDUPS, RUN 431: DENSE PHASE

0.20
0.17
0.22
.21
0.24
0.2?
0.27
0.23
0.10
0.16
0.17
.07
0.16
0.1?
¢.07
.17
V.22
0.09
0.17
0.23

M80-21
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I BED EXNPANSION FBR RUN 423
CATALYST s wps-20 £/ 3
8AS t HELIUM
LIguID t NIN-DIL
COAL CHAR CONC: 0,0 vOL %
TENPERATORE ¢ 150. DES F
Cutalyst
Liquid Gas Flow Bed 4
Flow Rate, Rate Height Bad
Run No. PN/FL2 Ft/Sec In.}) Expansion
42%- 1 30.4 0.03 . 74.
- 2 3..‘ 0.10 55- 77-
- 3 3’-0 0-15 56- 81-
~- 4 43.4 0.0% 7. 84.
-9 43.4 0.10 3. 153,
- & 4.6 0.1% é1. 9.
-7 67.3 0.0% et. 181.
-8 T | 9.19 . 194,
-9 47.4 0.15 9t. 194,
‘10 0’.4 0-05 125- 303-
"“ .’05 °-‘° 129- 3‘6.
~-12 89.0 0.13% 133, 336.
"3 3';? 0-20 5?! ‘80
14 37.3 0.2% 83. 7.
-15 45.9 0.2% 3. 71,
-1 4%.2 0.20 $0. 9.
"? 67.7 0-20 9,0 '940

-18 67.0 6.2% 1. 161.



Run No.

ot
N
o

VO NOA DN -

L I I )
-t -

-14

-1é
=17
-18

CALCULATED HOLDUPS, RUN 423: DENSE PNASE

Liquid
Flou Rate,
Spn/FtL2

38.4
30.4
1.0
43.4
43.4
4.6
67.3
66.8
67.4
8.4
8.3
8.0
3.7
37.3
43.9
45.2
7.7
4.0

CATALYST

Gas

LIsuIy

COAL CHAR COMC:

TENPERATURE

Bas Flow
Rate,

Ft/8ec  ECD
0.05 0.32
0.10 0.3
0.13 0.3
0,05 .30
0.10 0.27
0.13 ¢.28
9.05 ¢.20
0.10 0.1¢
9.13 0.19
0.05 0.14
0.19 0.13
0.13 0.13
9.20 0.34
0.25 0.32
0.23 0.32
0.2¢ 0.29
6.20 0.1¢
0.23 0.21

1 1350,

1 -MD8-2A

HELIUM
s HIN-OIL
0.0 yot. X
DEG F

ELGD

0.461
0.3
0.58
.63
0.62
0.5
0.7
.68
0.47
0.82
0.76
0.73
0.54
0.55
4.33
o .5.
0.44
0.61

ELDP)

0,32
0.30
0.50
$.59
0,36
$.53
0.63
0.43
.4
0.73
0.69
0.64
0.49
$.47
.43
0.52
0.64
0.%

°.w
0.10
0.12
0.9
0.11
.13
0.08
0.13
.14
0.04
0.19
$.14
0.12
0.3
.14
0.14
0.16
0.18

MB80-21
-195

Ved
(Wn/8ec)

1.3
25.4
13.8
10.7
22.3
3.0

?.6
19.0
30.9
11.4
20.1
28.9
48.2
60.7
38.1
4.3
42.2
$1.0



MB0-21

~-196
CALCULATED HOLBDUPS, RUN 423--DILUTE PNASE
CATALYBY s "HIS-2A
GAS 3 NELIUM
LIoulD 3 RIN-OIL
COAL CHAR CONC: 0.0 VOL X
TENFERATURE 1 $50. DEG F
Liquid Oas Flow
Flov Rste, Rate,
Run No. Spa/Ft2 Ft/8ec ELB ELP €68
423- 1 8.4 0.05 .9 0.9? ¢.07
- 2 3'.‘ °-‘° o-" 0.83 0.14
-3 3%.0 0.13 0.83 0.83 0.13
-4 45.4 0.05 9,90 .86 .10
-3 45.4 0.10 .84 o.M 14
-6 44.4 .13 0.84 o.M 0.14
-7 7.3 0.03 0.09 9.8% 0.1
-8 4.8 .10 o.81 0.78 0.1?
-9 7.4 .13 0.80 0.74 0.20
-10 .’-. 0.05 0.93 0.49 0.07
-1 89.5 0.10 ¢.84 0.4 .14
-12 ".0 0.15 0.80 0.79 9.20
=13 30.7 0.20 0.84 0.0 $.16
~14 37.3 0.25 0.683 0.8 0.7
-19 435.9 .25 0.83 0,80 4.7
=16 435.2 0.20 0.83 0.9 0.17
-7 7.7 0.20 0.78 0.74 0.22

-8 7.0 0.29 Q.76 4.7 .24
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T BDED EXPANSION FOR RUN 426

Liquid
Flow Rate,
8PR/FL2

13.7
20,9
28,6
38.3
45.0
67.2
87,46
3.0
38.?
3.7
3.0
44,8
45.4
4.7
44,9
87.4
87.4
67.4
87.2

1 HD3-24 lﬁﬂh’;.3

CATALYST
GAS 1 NITR®
LI1QUID 3 NIN-S
COAL CNAR CONC: 0.0 ¥
TENPERATURE ¢ 134,
Catalyst
a8 Flow Jed
Rate Hed ght
Fi/8nc (In,)
0.0 32.
0.0 36,
0.0 a1,
4.0 49,
0.9 36,
0.0 76,
0.0 111,
0.03 B4,
.10 Sé.
.15 4.
8.20 s3.
0.05 40,
010 62.
0.15 &1,
0.20 #0.
0.03 a2.
0.11 .
0.14 r2.
0.22 82.

OEN
I
oL X
DEG F

3
Bed
Expansion

3.
16,
2.
3.
I
133.
270,

80.

87.

2.

7.
100,
107.
193.
100,
173.
203,
207,
173.

M80-21
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CALCULATER HOLDWPS, RUN 4241 DENSE PHASE

Liquid
Flou Rate,
Ipa/Ft2

13.7
20.9
26.6
3.3
45.0
7.2
87.6
39.0
30.7
.7
.0
.9
5.4
“.?
44.9
7.4
7.6
47.4
7.2

CATALTSY ' WIB-24

0AS ®  NITROGEN

LIsuID t NIN-OIL

COAL CHAR CONC: 0.0 #0L X

TEMPERATURE & 154, DEG ¥

fas Flow
Rate,

Ft/8ec {34 ) ELO3
°l'° 0- " 0-51
0.0 0.48 0.51
0.0 0.42  0.5¢
0.0 0.34 0.43
0.0 ¢.30 0,70
0.0 0.22 .77
9.0 0.3 0.83
0.03 0.: 0.4}
0.10 0.30 0.%8
0.13 0.3 0.57
°. 2° 0-31 0-5‘
0,08 .28 0.
0.10 0.27 0.40
0.18 0.2? 0.59
.20 0.2¢ 0.5
0.05 o.20 0.7t
o.n 0.18 0.47
0.14 0.18 0.62
0.22 0.20 0.57

ELDrE

.77
0.76
0.75
0.83
0.04
0.87
0.9
0.47
0.43
0.44
0.42
$.52
0.9
.50
0.30
$.43
0.%7
0.55
.92

1) )
0.0

’.0
0.0
L )
0.9
$.08
0.12
0.12

0.1%
4,07

.14

.21

Ved
(Wn/Sec)

0.0
0.0
4.0
0.0
0.0

0.4
18.0
21,7
34.0
43.1

’.7
2.-’
32.¢
4.2

,-2
7.4
27.%
39.%
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CALCULATED HOLDUPS, RUN 424--DILUTE PHASE

Liquid
Flow Rate,
Spa/FL2

13.7
20.9
24.6
30.3
43.0
.2
8.6
37.0
38.7
8.7
3.0
44.9
43.4
44.7
4.9
‘7-.
7.4
67.4
7.2

CATALYST t NDS-24

0as t NITROGEN

Liou1d 1, MIN-OIL

COAL CHAR CONC: 0.0 VIL X

YERFERATORE 1 134. DEG F

fas Flow
Rate,

Ft/8ec ELD ELDP
0.0 ¢.98 1.04
0.0 0.98 1.04
0.0 0.99 1.04
0.0 4.98 1.06
0.0 .78 1.04
0.0 V.78 1.04
0.0 0.99 1.06
0.03 0.87 0.84
0.10 $.82 0.8
0,13 0.81 0.7%
0.20 0.00 0.79
0.05 0.84 0.43
0.10 0.81 .77
0.13 0.1 0.78
0.0 0.80 .7
0.0% 0.87 $.082
0.1t 0.70 .24
e.14 0.73 0.7¢
.22 0.7% 0.72

EGH
0.4
0,0
0.0
o.o
0.8
0.4

$.13
0.18
0.19
0.20
0.14
0.19
0.19
$.20
0.13
0.22
0.27
0.23

M80-21
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=200
1 BED EXPANGION FOR RUN 427
CATALYST s 008-28 £/of> 3
OAS s NLTROGEN
LIQU 1 NIN-OIL
COAL CHAR CONL: 0.0 WL 13
TENPERATURE 11 99, JEG F
Catalyst
Liquid gas Flow Bed 1
Flow Rate, Rate Height Ded
Run No, ePN/FL2 Ft/8ec {In.) Expansion
‘27- ‘ '2-. °-° ul !o.
- 2 22-‘ 0-0 "- ’7-
-3 30.4 9.0 &1, 103,
- “ "-‘ '-0 ,‘o 153-
- 5 37.3 ’l. 7‘0 '17-
-4 $6.5 0.0 118, 283.
- ? ﬂ.? '-' "- ’70
-8 3?7.1 2.0 70. 133.
- ’ “c‘ 0.0 "3- 27?-
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CALCULATED HOLDUPE, RUN 427: DENSE PHASE

Liquid
Flow Rate,
Ppn/FiL2

12.8
22:4
0.4
41.4
37.3
36.3
23.7
37.1
6.1

CATALYSTY s WDS-24

048 1t NITROJEN

LIQUID r NIN-OIL

COAL CHAR CONC: 0.0 VOL X
TERPERATURE : 99. DEN F

. Sas Flow
Rate,

Fi/8sc £C3 fLOD ELDPR
0.0 0.44 0.30 0.84
0.0 0.3% 0.5¢ 0.82
0.0 0.2? 0.70 0.82
0.0 0.22 0.74 0.0
0.0 .23 .73 0.83
0.0 0.14 0.82 0.92
0-0 0-35 °i.' 0.7‘
0:0 0.24 0.74 .76
0.0 0.19 0.01 .04

CALCULATED HOLDUPS, RUN 427--DILUTE PHASE

“Liquie
Flow Rate,
paIFL2

12.0
22.4
30.4
4.4
37.3
36.3
23.7
37.1
6.9

CATALYSTY 1 WDS-2A

Ons 1 WITROSEN

LIovID t  NIN-OIL

COAL CHAR CONC: 6.0 VOL X

TEWPERATURE, s 97, DEG F

~Gay Flow
Rate, -

Fi/8ec ELO 119 [ (1:)
0.0 0.9? t.04 0,
0.0 1.00 1.0 0.
0.0 .. 1.04 0.
0.0 .9 1.04 ‘.
0.0 0.99 1.3 O.
0.0 0.9% 1-03 0.
0.0 0.9¢ 1.04 0.
f.0 1.90 1.04 0.4
0.0 0.9 1.04 0.

M80~21
~201

Ved
(Mn/Sec)

0.4
.0
¢.0
0.0
0.0
0.0
0.0
0.0
0.0



I DED EXPANBINN FOR RUN 428

CATALYSY s Ws-20 L/of + 3
M80-21 648 t  NITROBDEN
~202 LIGVID 1 MIN-OIL
COAL CNAR CONC: 0.0 vOL X
TENPERATURE. 1 127, DEG F
Catalyst
Liquid #as Floy Bod X
Flov Rate, Rate Maight Sed
Run No. OPN/Ft2 Ft/8ec {In.) Expansion
428- 1 10,2 "0 32, 7.
-2 22,9 0.0 40. 33,
-3 33.3 o.o sz. 73.
-4 .4 0.0 43. 110,
-3 ?2-3 ..o ‘“. 2’3'
- é 13.1 0.05 az. 10.
CALCULATED HOLDUPS, RUN 428: DENSE PEASE
CATALYSY 1 HI8-24
BAS t NITROGEN
LiguIy 1 WIN-DIL
COM. CNAR CORC: 0.0 VOL X
TENPERATURE 1 127. DEN F
Liquid Bas Flow
Flow Rate, fate, Ved
Rus No. Gpn/Ft2 Fi/8ec ECh ELIB EL)PB (1) ] {(An/%ec)
428~ 1 IO.! .-0 0-52 0.47 .1'6 0.8 .-0
-2 22.9 0.0 [ }] 0.34 0.79 8.0 0.0
-3 35.3 9.0 0.32 0.48 0.77 L) 0.¢
-4 4.4 0.0 0.24 0.72 0.7 0.0 0.0
-3 72.3 0.0 0.16 0.93 0.47 0.0 0.0
- & 13.4 0.0% 0.5 0.44 0.20 0.03 12.8
CALCULATED HOLBUPS, RUN 420--DILUTE PRASE
CATALYST 1 HIS-20
0A8 1 MITROOEN
LIGUID 1 NIR-DIL
COAL CHAR CONCs 0.0 WOL X
TENPERATURE 1 127. DG F
Liguid Oas- Flow
Flow Rete, Rate,
-Run-Ne. -Spa/FiL2 -Ft/%e¢ _EL8 _ELDP _EBB
28- 1 10.2 0.0 0.99 1,03 L 1)
-2 22.Y 9.0 0.98 1.03 0.0
-3 5.3 0.0 s.09 1.0 0.9
- 4 4.4 8.9 .Y 1.03 0.0
-3 72.3 0.9 0.7 1.0% 0.0
-4 13.% 0.03 4.73 .09 0.9?7




X BED EXPANSION FOR RUN 429

Liquid
Flow Rate,
Rus Mo, BPN/FL2

43.7
43.8
44,9
3.0
43.1
44.0
67.8
86.9
48.1
47.4
47.3
67.5

VRN A SN -

1 11
- —
~N -0

: wos-2a L/ 3

CATALYST
A% 8 NITROGEN
LIQuI» t HIN-OIL
COAL CHAR CONC: 0,0 VOL X
TENPERATURE ¢ 176. DEG F
Catalyst
Gas Flow bed
Rate Height
Ft/8ec (In.)
0.0 50,
0.06 33.
0.10 97
9.1% 35,
0.20 54,
0.24 54,
0.0 6%,
0.05 72,
0.10 81.
0.1% 14,
0.22 84,
0.29 78.

CALCULATED NOLDUPS, RUN 429: DEMSE PHASE

Liquid
Fiow Rate,
Run No. Gpa/Ft2

429

43.7
45-.
44.7
43%.0
45.1
4.0
67.0
6.9
60.14
47.4
87.3
7.5

VWO R DN -

LA I ]
-t -
N -0

CATALYST ¢ HDS-2A

BAS 3 NITROGEN

LIQuID : NIN-GIL

COAL CNAR.CONC: 0.0 VpL X

TEMPERATURE 3 176, DEG F

Gas Flow
Rate,

Ft/Sec ECB ELG)
0.0 0.33 0.47
0.06 0.3%0 0.40
0.10 0.29 0.54
0.15 0.30 0.51
0.20 0.3t 0.5
0.26 0.3 0.50
o.o 0-24 0.77
0.05 0.23 0.67
0.10 0.20 0.64
0.‘5 0-'9 '-5’
0.22 0.20 0.55
0.2% 0. 0.34

X
Bed
Expansion

6?.
83.
B‘l
83.
80.
8°'
l;o-
140,
1790,
187,
180.
149,

ELDPB

0.83
0.49
0.4%
0.43
0.42
0.42
0.8%
0.481
0.36
0.52
0.47
0.49

M80-21
~203
Vcd
E6B (Kn/Sec)
0.0 0.9
0.10 12.9
0.17 18.0
0.19 7.9
9.18 41.3
0.1? 35.2
0.0 0.0
0.10 7.9
8.16 15.9
0.21 24.2
0.25 34.0

0.24

1.4



MB0O-21
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CALCULATED HOLDUPS, RUN 429--DILUTE PHASE

CATALYST 2 #DS-24
A3 1 NITROGEN
LI0VID + NIN-OIL

COAL CHAR CONC: 0.0 VOL I
TEMPERATURE 1 174. DIG F

Liquid Gas Flov

Flov Rate, Rate,
Run Mo, Spn/Ft2 Ft/8ec ELB ELDP £66
429~ 1 4%5.7 0.0 0.78 1.07 0.0
-2 45.0 0.06 0.84 0.82 0.16
-3 4.9 0.10 0.76 0.73 0.24
-4 45.0 0.15 0.74 .74 0.24
-3 4341 0.20 0.7% 0.74 0.23
- & 44,0 0.24 0.73 0.72 0.27
-7 47.8 0.0 0.98 1.07 0.0
-8 66.9 0.0% 0.87 0.84 0.13
-9 48.1 0.10 0.77 0.74 0.23
-1 87.4 0.19 0.71 0.48 0.29
-1 67.3 0.22 0.49 0.47 0.31
-12 $2.9 0.2% 0.71 .69 0.2y
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CALCULATER HOLDUPS, RUN 4301 DENSE PNASE

Liquid
Flow Ratse,
8pn/Ft2

43.3
38.3
66.9
6.9
45.4
38.4
38.3
43.4
6.6
38.3
43.0
46.0
86.5
43.3
30.9
8.0
88.0

CALCULATED WOLDUPS, RUN 430--DILUTE PNABE

Ligquid
Flow Rate,
Spn/Fe2

45.3
38.3
86.3
6.9
5.4
38.6
38.3
43.4
46,6
3.3
43.0
$4.0
4.5
43.7
38.3
2.0
808.0

r

CATALYST : wome (/o ¢

s 1 NITROGEN

LIQUID 1 NIN-DIL

COAL CWAR CONC: 6.0 VOL %

TENPERATURE 3 170. DEG F

Ges Flow
Rate,

Ft/Sec  ECD ELGR ELDPY
0.10 0.9 0.80 0.74
0.10 0.0 0.2 0.26
0.10 0.0 0.80 0.72
0.03 0.¢ 0.89 0.8
0.08 0.0 0.48 0.81
0.03 0.¢ 0.88 0.82
0.13 0.0 0.7? 0.73
0.13 0.¢ 0.7¢ 0.72
0.4 0.0 0.74 0.67
0.19 0.0 0.7? 0.72
0.20 0.0 0.76 0.71
0.22 0.0 0.72 b.66
0.23 0.0 0.21 0.45
0.23 0.0 0.74 0.70
0.23 0.0 0.7% 0.7
0.06 0.0 0.1 0.81
0.12 0.9 0.8 0.73

CATALYSY 3 NONE

s 1 NITROGEN

LINID s NIN-DIL

COAL CHAR CONC: 0.9 VOL %

TEMPERATURE ¢ 170. DEG F

fas Flow
Rate,

Ft/Bet (3R] ELDP
0.10 0.77 0.7%
0.10 0.80 0.77
0. 10 0.77 0.74
0.03 0.87 .84
0.0% 0.36 0.93
0.03 0.06 0.64
0.15 0.76 0.74
0.13 0.79 0.73
0.16 0.72 0,69
Q.17 0.75 0.73
0.20 0.74 0.73
0.22 0.49 .60
0.2% 0.70 0.48
.23 .73 0.7
0.23 0.73 .72
0.0 0,07 .84
0.12 0.8) 0.77

EG6

0.23
ol 2°
0.23
0.13
0.14
0.14
0.24
0.25
0.28
.29
.24
0.1
.30
.27
0.27
0. 11
019

ioy

0.20
0.8
0.2¢
0.1t
0.12
01‘2
.21
°¢zl
0.26
0.23
0.24
o’n
0.2¢
0.2
0.2%
0.0%
o",

M80-21
=205

Vcd
{(Nn/Sec)

18,3
20.‘
13.3

8.4

9.6
10.3
30.8
29.4
23.8
3.0
32.9
34.7
40.4
42.8
4.7

9.9
17.7



M80-21

=206
I DED EXPANSION FOR RUN 43t
EATALYST : wone /o~
GAS :  NITROGEN
LIQUID t MIN-DIL
COAL CHAR CONC: 0.0 VOL I
TENPERATURE z 149, DEG F
Catalyst
Liquid Gas Flow Bed 1
Flow Rate, Rate Reight Bed
Run ¥o. BPN/FE2 FL/Sec tIn.? Expansion
431~ 1 38.9 0.05 0. 0.
-2 39.¢0 0,18 0. '+
-3 38.9 0.14 0. 0.
-4 31%.2 0.20 0. 0.
- 5 45.3 9-05 °- 0.
-6 43,0 .10 0. 0.
-7 43.3 0.1% 0. 0.
] 13.7 0.20 0. 0,
- ’ #5-0 012‘ o. °n
‘10 38-5 012‘ o- ﬂ.
-1 7.9 0.05 Q. Q.
-12 47.8 0.1 Q. 0.
-13 87.4 0.16 0. 0.
~14 6b.1 0.22 ¢. 0.
-15 6’.3 0-25 °- 9-
-16 70.0 °-°6 o- 0-




431

1
2
3
4
3
6
?
8

?

]
-
-

[ 1 T T I i
- b ok mE -
[ T I ] (]

Run No.

43

BN O A d Gl ) =

Tt o1
-l
R ]

-13
~14
-3
-1é

CALCULATED NOLDUPS, RUN 431; DENSE

Liquid
Flow Rate,
Gpn/FL2

38.9
317.0
3!-’
9.2
45.3
43.0
43.3
9.7
‘5'0
38.3
87.%
47.8
67.6
64.1
69.3
90.0

CALCULATED HOLDUPS, RUN 431--DILUTE PHASE

Ligquid
Flow Rate,
Gpa/Ft2

38.9
3"0
3‘.9
3%.2
5.3
45.0
435.3
43.7
43.0
36.%
7.3
‘7-’
67.4
66.1
69.3
70.0

PHASE

CATALYST 1 WONE

A8 3 NITROGEM

LIQuiD 1 HIN-OIL

COAL CHAR CONC: 0.0 YOL X
TENPERATURE 1 149, BEG F

Bas Flow
Rate,

Ft/Sec ECH ELGB
0.0 0.0 0.89
.10 0.0 0.8%
.14 0.0 0.82
0.20 0.0 0.79
0.03 0.0 0.89
9.10 0.0 0.82
0.15 0.0 0.80
0.20 0.0 0.78
0.24 0.0 0.77
0.24 0.0 0.78
0.05 0.0 0.89
0.1 0.0 0.0
0.16 0.0 0.77
0.22 0.0 0.7%
0.25 9.9 0.74
0.06 0.0 0.91

CATALYST H (1] 13
GAS s NITNOGEM
Ligun : MIN-DIL
COAL CHAR CONC: 0.0 VOL X
TENPERATURE @ 149, DEG F
6as Flow
Rate,
ft/Sec ELG ELDP
0.0% 0.88 0.8%
0.10 9.82 0.84
0.14 0.79 0.83
“0.20 ~0.78 .81
9,05 0.84 .87
0.10 0.7¢ 0.8
0.5 0.78 0.79
0.20 0.77 0.79
0.24 0.77 0.77
0.24 0.77 0.76
0.0% 0.87 0.04
0.11 0.78 0.73
0.16 0.75 0.72
0.22 0.74 0.72
0.2% 0.73 0.73
0.06 0.%0 0.87

ELDPB

..
o o
- o
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Figure B.1
M80-21

Effect of Operating conditions on
Catalyst holdup
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Catalyst holdup, ¢,

Figure B.2 MB0-21
~209

Effect of Temperature on Catalyst holdup
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Figure B.3
Effect of Viscosity on Catalyst holdup
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Catalyst holdup, €.

M80-21
Figure B.4 ~211

Effect of Particle size on Catalyst holdup
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Figure B.5

Effect of Gas type on Catalyst holdup
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Gas holdup, €g

Figure B.6

Effect of Particle size on Gas holdup
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Figure B.7
Effect of Temperature on Gas holdup
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