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CHAPTER vn. 'L " 1520019{)9 |

‘ONTROL &: RESEARCH LABORATORY
M‘ B
PILOT PLANT CONVER'I‘ERS AND INVESTIGATIONS.

A. CONTROL & RESEARCH LABORATC?Y.. ‘.

‘In the Laboratory the various starting materials :
for manufacturin.g the catalyst are very: carefully analyzed
—and fur“her a minute control is performed on the pre- -
paration of the catalyst in the catalyst plant, although
_ this plant itself‘ analyzes the liquids handled during
_ the manufacturing processes Although in this way an
: excess of . 1mpurities, etc. is easily detected, and. can
‘be corrected forthwith, it occurred that the catalyst

; produced proved to be unsatisfactory. Therefore, the
laboratory has the task of taking samples of the pur:l.-
fiéd“‘s'é]fﬁt‘ion and precipitating the cobalt and the o

factured in this way is tested in specially built
1aboratory converters. ‘

'I‘hese consist of glass tubes of -about 5/8“
dia., placed in sets—of 3-8, mostly 6 8, in an aluminium

i electrically-heate.cL,v;n witha special arrangement to

. keep the temperature constant. Synthesis gas is led over .
the - catalyst and the condensed liquids are measured and -

' analyzed periodically. In the jaboratory more than 200
samples of catalyst are tried out simultaneously, part of

| .Vhich originate from catalyst plant solutions ’ part belng -

tried out for.research purposes.

‘ The first-mentioned tests are run for some we:ks
R re than
| °n1Y: of the latter gome samples. were running for mo

o

& Jear. L o
It was stated that in this way the m:nﬁ:;zzzm
Process of the catalyst plan‘t can be controlle
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The price of one oven block together with
temperature control is about RM 500.- 3

. Separate from this, simila.r apparetuses ere
wused for 1nvestiga,t1ng life\;lme and yield of differ-
ent types’ of - catalyst under pressure.,

v_i*-»-m» As an example of the mvestigations in progress '
'11; was mentioned that ce.talysts are being tested
having only half the amount of CO -as compa.red withf- :

vthe normal catalysts. Results 1ook promising, bu{-p L

“no final conclusions can as- yet be drawn as to their

: 'lifetime. 3 ’

HB. PIIDT PLANT CON’VERTERS AND INVESTIGA'I‘IONS. A

s Five pilot plant converters are housed in
-1 building of about 12 x 16 m. These converters are -
‘;of different size and- construction a.nd ‘have -different
becapacities. ‘Each of ‘these converters will be discussed -

:briefly. B - | 't
1. Same construction as the_h_gh pressure commercial
v.f*convertérs, but. 1/10th of their size. : L

" Tubes consist of an inside and outside ’tube'w}rith |
,the cata.lyst in. ‘between; inside dia.meter of outside -
“tube 54 mm, outside diameter of 1nner tube 34 mm, ~

(see Annex A, fig. 13 B) \* s
me converter di}ne‘( ' - 1.300mL
catalyst volume l’o_o\".- ;
-100 m3/h-) on day when
.gas rate” 3 atm. ") visiting- -
pressure . ;3 atms ) this plant.
N . 900 mm
2. Converter-diameter ' ZZ' a
hei, e
c ts'}]tt st volume ' uoo L
ataly da when
gas rate T a_tm ) Visiting. this.

pressure » ,' ' pla.nt .
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Tubes of 34 mm having a thin metai rsheet pressed ol
1nt0 i:hem andvspot ‘welded on three sides (see figure‘13 A,
. Annex A) Catalyst filling entire space 1ns:l_de of
tube. o W-" '

B 3 Converter diameter

‘.‘

’ about 900

; height ’ P ‘S- . 2
 catalyst;volume _300
gas rate.. . 30 m3/h ) on day
pressure . 5 atm. v;_']giﬁing

this plant

»Tubes 10 mm diameter. L —

This small converter already contained 1550 tubes.
It was calculated that a- commercial-size convertermof

this type would contain 35 lkm tube’ length of this dia-
: ‘meter. It would take the entir_efMannesmann outf‘it 4 o

~years to manufacture enough converters of this type |
for a plant like -the one of Ruhrchemj_e.-__

‘b A ‘ g
-~ 4.¥Converter diameter about 1200 m

: »kheight ' : ‘ : 24m,‘

.~.catalyst: volume 805 Lo oo
. .80 m’p'/h on day when .
gas rate . visiting

pressure . 5ea * ) this plant.

.- Tubes:” same construction as ‘those of the commercial

: . hish“pressure converters and the pilot plant: converter
'v-mentioned under 1.; however, the diameters in this case N
Uere 44 mm inner diameter of outside tube ;s 24 mm outside\

' 'diameter of inner. tube. .
“ 900 mm

5., Converter diam_eter 1.30 m"
. ' A
eight 300 L

catalyst volume
© This’ cpriverter vas not 1n operation when visitinit
the p]_a_nt. It has & peculiar design in go far th:he Y
- consists of two metel sheets welded t together on
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‘sides, but - leaving a small volume in betweisaznd then -
,de like a spring. (Ses fiS- 13 B, Annex A).

Cooling is done bY water circulating inside the .
two. metal sheets welded together, the catalyst filling |
up- the entire space of the spring-1ike wound meta,l
sheets a.nd the laréest distance between the two ‘sheets
being 10 mm. This is s therefore, the same kind of con-
struction as used for “Imperial" coolers.

'I'he cooling in all these experimental converters
is done by water and the temperatures are controlled '
_" 1 the usual way by steam pressure, “the boilers being
designed as'vertical tubes with a diameter of 8“ and -
-\working pressure up. to 50 atm. S ‘

; We were told that the “best- cool-ing—was—obtained~~
| in those converters where catalyst ‘had water. on both
‘sides ( inside and outside as in the converters men- _
- tioned under 1, 4 and 5) i ’ :

: - Most experiments had been made at 5, T and lO atm. |
- The higher the pressure ‘the heavier the product pro- _ ;
duced and--the.less. gasol and CHy obtained. e s

‘ At higher gas rates lighter products are obtained.

‘ when doubling the ‘gas rate the “Leistung
increased about 1.5 times ’- when leaving the temperature :
“the same, or 1.8 times, ‘when increasing “the temperature to

Jnaintain the sa.me CO conversions In the latter ‘case
relatively more CO is 1ost as CHu. Roush figures ,given in

‘ this respect' ' S .

T5% CO conversion |
1

_ o
1. 100 m3 gas/hour A1785 C--
2. 200" " ‘" 185°c. say 56% "

ﬁ%" .

3. 200 " " "  say 200 °.-
R ut the' same amount of .

and 1n case 2 abo

'In case 3 more Cﬂu
with caso 1.

CH), 1is produced as compared
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‘An experiment was made With one of the pilot
p1a,nt, converters to sec whether the reaction heat
could be removcd ‘by adding tail ‘gas to the fresh
feed and. circulating this tail gas back into the
reactor via a. cooler It was - found that about 5 times
the a.mount of fresh fced as ta.il gas was sufficient to

L
’ prevent ‘any evaporation of the water left inside. the - ¢
cooling tubes in the reactor.





