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FIGURE 1

EFFECT OF SURFACE AREA ON BULK ACTIVITY AND SELECTIVITY

(Fixed-Bed Reactor - CO/H,=1, 1000 hrt, 300 psig)
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FIGURE 2

EFFECT OF COBALT LOADING ON

BULK ACTIVITY OF CO/Z[/Si02 CATALYST

(Fixed Bed Reactor - CO/Hy=1, 1000 hr™!, 300 psig)
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FIGURE 3
HYDRUCHREON WEIGHT DISTRIBUTION
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FIGURE 4

HYDRUCARBON WEIGHT DISTRIBUTION
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FIGURE 7

bRUCARBON WEIGHT DISTRIBUTION
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FIGURE 8

HYOROCHFEBIN WEIGHT DISTRIBUTION
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FIGURE 9

HYDROCARBON WEIGHT DISTRIBUTION
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FIGURE 10
ARBON WEIGHT DISTRIBUTION
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FIGURE 11

HYDROCARBON WEIGHT DISTRIBUTIOHN
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FIGURE 12
HYDROCAFEODH WEIGHT QIQTR]BUTION
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FIGURE 13

HYOROCAREON HEIGHT CGISTRIBUTION
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FIGURE 14

HYORICARBUN WEIGHT DISTRIBUTIGON

9093-16~56-4
15
¥ t2
E
I
G
4 4
" P
C € :E:
E HEH|!
~NHHI /
v HHHI . Alla,
HHRIIA SiHARm
2- HHHIIH P SHE AR
HE R . AN EHE 21y
' | ‘1°
. I T —
i S 10 iS5 20 23 308 35 49
HIE o R
=======:=é 3 ﬁLighEC CARBON HUMBER

| ERAHCHED [SOMERS




81

FIGURE 15
HYORUCARBON WEIGHT DISTRIBUTION
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FIGURE 16

HVYDROCARBON WEIGHT DISTRIBUYIOH
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FIGURE 17

HYDROCARBON WEIGHT DISTRIBUTION
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FIGURE 18

HYDROCARBON WEIGHT OISTRIBUTION
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FIGURE 19

HYDROCARBON HWEIGHT DISTRIBUTION
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FIGURE 20
HYDROCARBON WEIGHT DISTRIBUTION
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FIGURE 21

HYDROCARBON WEIGHT DISTRIBUTION
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FIGURE 22

HYDRDCHRBON HEIGHY O1STRIBUTIOH
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FIGURE 23

HYDROCARBON HEIGHT DISTRIBUTION
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FIGURE 24

HYDROCAREON WEIGHT DISTRIBUTION
8962-1-31-112

29 AR

W 16
E
I
a
T 12
P
£ ;
L 8 :
; aHINE,
1 §§§ ;j 'gf
=lal™®{]) ! V)
Ul BRI
-;. i"'.’v
| I:,,' ;;:'i’,{‘!?,’,”'
g HHEHER """|Pfl'in.
; S 16 15 29 2%

H-ALKGHE
peos oemmeened 4 L0 FEHES
vl BRGHCHED 150MERS

CARBON HUNBER

40




FIGURE 25

HYDRUCARBOH WEIGHT DISTRIBUTION
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FIGURE 26

HYDROCARBON WEIGHT DISTRIBUTION
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HVDROCﬂébDN WEIGHT DISTRIBUTION
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FIGURE 28

HYDROCARBON WEIGHT DISTRIBUTION
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FIGURE 29

HYDROCARBON WEIGHT DISTRIBUTION
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FIGURE 30

HYDRUCARBON WEXGHT DISTRIBUTION
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FIGURE 31

- HYDROCARBON HEIGHT DISTRIBUTION
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FIGURE 32

HYDROCARBON WEIGHT DISTRIBUTION
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FIGURE 33

HYDROCARBOH WEIGHT GISTRIBUTION
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FIGURE 34

HYDROCARBUN WEIGHT DISTRIBUTION
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FIGURE 35
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FIGURE 36

HYOROCAHREOH WEIGHT DISTRIBUTIOH
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FIGURE_37

YORUCARBOH WEIGHT DISTRIBUTIOHN
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FIGURE 38

HYDROCHREON WEIGHT GISTRIBUTION
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FIGURE 39

HYDROCARBON HWEIGHT DISTRIBUTION
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FIGURE 40

HYDROCHREIH WEIGHT GISTRIEMTION
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FIGURE 41'

HYDROCARBON HWEIGHT DISTRIBUTION
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FIGURE 42

HYDROCARBON HEIGHT DISTRIBUTION
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FIGURE 43:

HYOROGCARBIN WEIGHT CGISTRIBUTIOH
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FIGURE 44

H{DRUCHFEON WEIGHT DISTRIBUTION
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FIGURE 45

HYGROCARBON WEIGHT DISTRIBUTION
8862-1-31-176

5Q

W 49

E

I

;

T 36

P

E

. 20

E

N

1
eyl BH.
9 lliltlfhui A

1 10 15 29 &3

T t-aLr
”“""'L'M'L i~ ;.t'yé{:ﬁ, CARBOM HUMBER
m BRAHCHED TSOMERS

"

40



FIGURE 46

Bulls activi by Mairdenarce--Exbetwled Slurey Test SEaE~1-31
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FIGURE 47
Linear Fit for Kinetic Model 1

Temperature = 260°C
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FIGURE 48
Linear Fit for Kinetic Model 2

Temperatuve = 260°C
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FIGURE 49

Linear Fit for Kinetic Model 4

Temperature = 260°%
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FIGURE 50
Parity Plot for Kinetic Model 1
Temperature = 260°C
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FIGURE 61
Parity Plot for Kinetic Model 2
Temperature 260°¢
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FIGURE 52

\Périty*Plot for Kinetic Model 4
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FIGURE 53
Parity Plot for Kinetic Model
Temperature = 260°¢
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‘FIGURE 54
Linear Fit for Kinetic Model 4

Temperature = 280°C

/(9 ~ 3e2°h)

2.8 I N N P | I |
10 20 30 40 50 60 70
CH2/C0/HR 109

cc/mol




- vez

S - 1yJ9/10W®

M=1D>A OM-IDrCOrCIPO

FIGURE_55
Parity Plot for Kinetic Model 4

Temperature = 280°¢
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FIGURE 56

Arrhentus Plot = Extended Slurry Test
18862-1-31

1.6
1.4
1.2
1.0
0.8
0.6
0.4
0.2
0.0
-0.2
~0.4

L l i | i |

-006

1.80

1.84 1.88 1.92
RECIPROCAL TEMPERATURE

(k!

1.96

10




9ze

A St =JOD N D-IDO

FIGURE 57
Catalyst Deactivation: Extended Slurry Test
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APPENDIX

Energy Input from Impeller vs. Gas Expansion

a)

The energy
where Dy
e
N
p
u

Calculation of impeller energy input:

(Reference 5)
equation is P =Nb o N3 Da5

9%
= Impeller diameter = 1.25 in.
= Gravitational constant
Impeller rotatien = 800 rpm
Slurry density = 62.4 1b/£ft3 (assumed)
Slurry viscosity = 1 cp (assumed)

?E is an empirical number based on Reyrold's number
o

m a graph also in Reference 5.

i = 2
hRe D.eNop

-

—E. . . . .
reasonable variations in Ng
assumptions are not criticai

For this case,

13,000. NP is not sensitive to

in this range 50 the pand v

The power calculation yields the follocwing:

rpm Hp

800 500-10~6

1600 4000-10~6

b) Calculation of isentropic expansion of gas: (Reference £}

kK P,V p,, &=l

w=""1"1 [1-{'2) K ]
k-1 P
X W _KQRTy P,y =L
which transforms to Power= _ = [1-( 2) K ]
’ t k-1 P1

C
wWhere k= EE
v
Plasz
Q
R
T
t
w
Substitution
Ap (psi)
30
10

i

1.4 for diatomic gases

= Inlet and outlet gas pressure=320 psia & 280 psia*

1]

Gas flow rate=3000 sccm
Bas constant

Inlet gas temperature=533°K

Rt

L]

Time
Work

of the above values yields:

nn

Power (Ep)

1300-10-6
420-10~6

No differential pressure gauge was available and the individual inlet and

out1et_gguges were not sufficiently accurate to measure differentials.
A sensitivity to this variable is shown above.
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