————— e e — _ oort £

w00U1G U0 euy

L3
C

Ed

el ooey " o011t e oo o - om om oh 004 ose o ~e_: a0 o« o (o]
T s 1 ' 3 w A 'y [ A -4 * -

F ! 73

w

Lo «

. - v J

* ' Y . v . nw

. . . . . - by

L ’ L
* 2

w

* n

0

(ad

~~

ol -

S

woeJ1§ uo sw1] *sA A1a10y yqng
¥°8¥3-09-S654

1 34nbi4




| Figure 2
7595-60-C48.4
Hsdrocqrbo@ SeLeCtLVLLS

. !
Cl, Wy
i » N s
.‘l . L] a
!
-1' ) ” ‘- -
| .
!
.‘l L] []
C2-C¢, wWri { .
. L
l1' LR
U — _ e
L .
CS-Cll, WX » .« t e '
LA
.1... . e e e it e e - el
|
.ﬂl )
Cl2-Ci8, Wi
“
B “\ - -
i ! ']
| cie-ta3, W
4] N
ll .
: ) } - —
. .
= *
1' -
24+, wry - . TN
.- e e }.» - - . . e e =y Te e v
-] } [T T ¢ 4 [ T na xx [ S [ - 4 " X S

nrs or Streanr




5431051 muuuw&mm 77777777777
4332LiIH HOA4Y S3HNIAW-T FV—————
_ 93 ENCERCR IR T 0

oy mm oz el e 51 al 5 I

1
H 9
3 :
J
. |
3
d
- o 1
H
! 9
| 1
wds 90Z1 3
44-6/1 6971 92 M
bisd goe _
0°1 -SH/0D
o022
2 G¢

p-¥°8pI-09-565L

HOLLNGIYLSIT LHII3N HOBJIYIOYIAH

- ————

£ 34NIIs




5343U051 J3HINY43

433UNH HN3HY) S3IN3IAT-1]
JHYATY-H
ar 59 8L o " A Gt o1 S i
3§§—= THE Te
'H - - S
-91
- Gl
wila g2t
ay-6/1 t9° 1 - 02
Liod g
6" 1-SH/0)
1,052
sm— Ge

3E-¥°69)-09-565L

NGILNAIYLISIA LHII3N NOBIVIOHAAH

v Jun3ii

X STk OLWXOWIr

]




543u051_Q3HNiv43 777

. a4 53H3AY-1 =
433uWNK H0o349) INYATI-N EHEEHEE

517 5C B 52 m._w. _
1 1 _ _ 9
] LY ML
-4 -
- -
HHH
HHB
HEE |l -
HHEHH
H i
M
3
- 21 J
d
3
d
|
-al i
H
.
1
wda 021 . M
H4-b/1 b9 | - ¥ 2
fysd gog |
(671 = “H/0)
3,082

99-p "2$I-09-565L
NO11N3I41519 LH3I3M HO34910ddMH

S 3MId




2,

dIEEN 10RIV)

—

-~

AN o S I s -

| T T T T — 10
ﬂ//l
\
= " = Ul
P \ )
3\ / "
. ]
— iV
~
"
. / \_._
.
l 1 i L 1 1 o

(1% 0C 80 0L ‘1510 (I o
Qusp7AEne) T €

QspzSnte ‘v m

NOTLNSIYLSIO 1ING0Yd NOSYYI0YAAH

9 ¥MI4

e
|

- L

Th

ALTATLITES

89




FIGURE 7

EFFECT OF SYNGAS VS. HYDROGEN ICTIVATION ON CONVERSION
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EFFECT OF SUPPORT ON ACTIVITY OF COZ(CC

FIGURE 8

(FIXED-BED REAC.

). - BASED CATALYSTS

240°C, CO/Hp = 1.0, GHSV = 1000 HR"1, 300 PSIG
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 FIGURE_9

EFFECT OF SURFACE AREA

(Fixed-Bed Reacter - CD,’H2=1, 1000 hr'l. 300 psig)
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~ _FIGURE 10

Effect of Co/Zr Ratio on Bulk Activity
(Gas Phase =- CO/M.:1, SV=1000 hr ™', 300 paic)
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FIGURE 11
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FIGURE 14
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FIGURE 15

WATER - GAS SHIFT ACTIVITY

240°C
2.0] 300 PSIG
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FIGURE 27
KINETIC DATA ANALYSIS PROGRAM

Initial Guess of Kinetic
Paramete:rs >

KN
Space VeloCitym—m— 5
Temperature . Kinetic Functionality
Pressure >

Henry’'s Law
Overall Conversion—

cotaolyst Loadin( — Solvent Density

L Kinetic R
Vapor Hy — BHIc nat

Exoression
Phase ww—_
Exit Mole|CO,— ’
Fractions jH,0__
/2 = 0.758 - 0,555 + (T - 373) (ref. 1)
HeH2 = 34,162 » exp (739.486/T,) + 14.23 psia/mol/kg oi]
(ref. 2)
Hecq = HU.583 » exp (433.391/T,) « 14.23
Hec, = 119,925 » exp (-438.926/Tk) « 14,23
V4
HeH20 = 275,112 » exp «-1122.92/T,) « 14,23

i 1peckwer et.al., 18EC PDD, 1980, 19, 699,
} I 2peter and Weinert, Z.F.P. Chemie, 5, 1955, 114,
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FIGURE 28

FiiTinG Coz(C0)8/ZR(0PR)q/8102 Data

BY
“Reo+l, = Kk Cuy, Coo
C
| co+ K cuzo :
LINEARIZED = C =1 H0
I
-RCD+H2

! A T260%
% I—280%C
] 1 1 1 .
0.+ 0.6 0.8 1.0 1.2 1.4
C
“2°/Cco
xl_snéls_chl;gzc. K
240 0.328 0.466
260 0.709 0.439
280 0.775 0.302



FIGURE 29

102(€0)4/2r (0PR), /510,

ACTIVATION ENERGY
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FIGURE 34

GAS PHASE SCREENING SYSTEM
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FIGURE 35

Reactor Temperature Measurement
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FIGURE 37
PRODUCT ANALYTICAL SCHEME

‘e CARLE 400
CONDENSER il GAS CHROMATOGRAPH
REACTOR 3 €,-Cs; €O: CO,; H,
} ) »C,
K
:'E'fg.ag: AQUEOUS/ORGANIC SIGMA 300
SLURRY PHASE GAS CHROMATOGRAPH |
SEPARATION Cu-Cho
WAXES ORGANICS AQUEOUS
MAINFRAME COMPUTER LiQuiDS
ARCHIVE AND CALCULATIONS AUTO SAMPLER
|
|
|
DATA ACQUISITION SIGMA 1
AQUEOUS

COMPUTER SUBSYSTEM GAS CHROMATOGRAPH |-—9
ry , ROM, RCO,H, ETC.
!
]
i
I SIGMA 1B
! ORGANICS GAS CHROMATOGRAPH | _
I NON-CAPILLARY ;
I WAXES Co-Cuc |
l |
]
’ ﬂ-——*-—__———-_—ﬂ——_—u—J
I 2
' SIGMA 15
ld— — — — — | COMPUTING INTEGRATOR

~ SAMPLE FLOW
- — - = DATA FLOW
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