IT. EQUIPMENT AND CATALYST

A, Reactor Changes

In order to match the Brownsville velocity gradient,
the shell of the Montebello reactor was extended 11 feet above
the top of the three steam cooling tubes. These tubes were
swaged into a 5-inch IPS header 2 fset long which was swaged in
turn into a single 2-inch tube which led through a packing gland
at the top of the reactor, This arrangement is shown in Figure 1,
following, and the velocity gradient is compared with the
Brownsville design in Figure 2, pege 3, The relation of ths

reactor to the cyclone system is shown in Figure 3, page L.

lpartial Report No, 33, Experiment No. TDG-802.




Product OQutlet

e D w—
Tclg"—?ﬁs‘r

TC11 s
2" Schd. 80 Pipe

TCIQ =

11.75"I.D.~»

Steam Outlet | TCQ9 5

Packing Gland

: P6 sy W TC8 s

Product Outlets \ 5" Schd. 80 Pipe —
B

TGSl i Ps TC7 «

Three Steam Tubes
2" Schd. 80 Pipe

Catalyst Loade
Connection

K 1716%
"y

Tc), ‘T—W
201 5
Approx. {
REACTOR REACTOR
NO. 3 NO. L
|
TC34|iitiFP3 TC
115" 5
TCZE =P2 TCE
Catalyst Sample Tap
T P ,.V/i
Base Line 1 ll ase Te1 |
I — k¥ Synthesis Gas In
Water Inlet o"
FIGURE 1

r

110"

Approx.

178"

COMPARISON OF REACTOR NO. 3 WITH REACTOR NO. L

A\



A

[/

2.00
-~--Montebello Reackor No. l
———Browngville Reaptor

1.75
o Lowér Steam Dished 2ead
N Reactor Exit
S System Spheres
> 1.50 —
o t Row,Uppep Sphergs
X nd Row, Upper Sphere
by
o
S 1.25
-
§- Stehm

L¥¥ Headpr —s~f
!
I.OOT_J N \
—amn | e G w— /—
0.75 L g
0 5 10 1 0 0

Distance above Grate or Steam Header - Feet

FIGURE 2

COMPARISON OF GAS VELOCITY
THROUGH MONTEBELLO REACTOR NO. L
AND BROWNSVILLE REACTOR




Feed Water ))

In ¢¢¢¢;ﬁ

/f

e

Steam Out

L Product Out
8 ——>

FIGURE 3
SCHEMATIC LAYOUT
MONTEBELLC REACTOR NO. L

e
Synthesis angd
Recycle Gas In

47



Exp. TDC-802~37-P 5 ;
|

B. Catalyst j

As in Runs 46 and }i8 the catalyst consisted of unground
Alan Wood magnetite concentrate impregnated with Baker c.p.
potassium carbonate. The carbonate was added in water solution
to a water slurry of catalyst and the mixture evaporated‘to dry=-
ness. 3Since used catalyst samples from Runs /16 and 1,8 showed that
about half the alkali had been lost (0.3 weight per cent K20 bagis
Fe vs. 0.6 added) and since %the used catalyst level was near the
minimuml, dosage was increased for Run U9 to givé 1.2 welight per
cent K20 basis Fe with the expectation that this would fall %o
about 0.6 per cent for operation. The chemical composition and

particle size of the raw catalyst were:

Chemical Analysis Sleve Analysis - Cumulative Wt. %
Weight Per Cent _Mesh Weight % Coarser Than
Fe 67.20 Lo 26.3 25.3
Sio2 5.21 100 Lb6.0 72.3
P 0.019 150 8.3 80.6
S Trace 200 7.3 87.9
HpoO 3.96 250 2.6 90.5
325 0.8 91.3
Through 325 8.7

C. Auxiliary Equipment

As in the past, feed gas was prepared from natural gas
and Linde oxygen in a generator of 1.9 cubic foot volume at a
pressure slightly above reactor pressure. The reactor stesm
system was operated at 800 psig and bed temperatures were control-
led by adjusting the temperature of the comoined feed to the
reactor. The reactor effluent stream passed through two 10-inch
cyclone separators in series énd a 210 sq. ft. shell-and-tube con-
denser to a product accumulator which operated at reactor pressure

and atmospheric temperature. 0il and water layers wsre withdrawn
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separately from this accumulator to running tanks operating at
atmospheric pressure and tempsraturs. Part of the gas from the
accumulator was compresssd and recycled, bthe bolance being vented
through a back-pressure regulator. The gae vented from the
running tanks was combined with the vent trom the accumulator, the

combined stream being metered and annlyzed 2s wet gos.,





