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The 02/04 olefin selectivity has an especially low priority when its in-
crease ig coupled to a strong decline of gas conversion, such as is ob-
served, for example, upon increasing the space velocity.

In this case, the olefins which are present in the residual gas in very
low concentration, on the basis .of present technology, can be isolated
only with considerable expenditure of energy and cost.

The CZ/C4 olefin yield is increased byiincreasing the temperature, reducing
the pressure, and reducing the space velocity, and generally by using carbon
monoxide rich gases.

In special cases, when using catalysts with low hydrogenating activity, such
as e.g. the iron whiskers, an Increase of the hydrogen content can also lead
to improved C5/C4 olefin yields.

However, care should be taken that the conditions do not entail rapid cata-
lyst damage. Thus the variation ranges of the reaction parameters. have
limits set to them.

The strengths of the individual trends are often quite different and depend
on the catalyst. They can be found in the numerous tables of results that
are given here., On the basis of these different strengths, the optimal
reaction conditions vary from catalyst to catalyst.

4.7 Comparison of Catalysts

For comparison, the most favorable catalyst from each group has been chosen,
by means of which the highest Cy/Cy olefin yield was attained. The results
obtained with these catalysts, under optimal conditions, are summarized in
Table 44. - '

Since the C2/C4 olefin yield depends strongly on the conversion, and since
this factor differs, the yield was referred to a total conversion of 80 per—-
cent, for reasons of better comparability. It was here presupposed that

the altered gas conversion does not affect the composition of the product
palette. Surely this is correct only approximately. In order to keep the
error small, the selection was made from runs with high gas conversion.

In individual cases, results also had to be considered that were attained
with lower conversion. Table 44 shows that three conversions lie between

50 and 58 percent and six between 67 and 78 percent.

The results obtained with the iron precipitation catalysts are to be regarded
as the state of the art at the beginning of the investigations. They are

the comparison basis for the results which were obtained with more recent
catalysts.

With one exception. the results obtained in the two reactors are compared
for each catalyst. The table contains data concerning the reaction condi-
tions, the conversion, the palette, and, as the most important evaluation
quantity, the actual C2/04 olefin yield as well as this yield relative to
SQ percent gas conversion.

With the iron precipitation catalyst, 39 g Cp/C4 olefins per m3 (v,) ideal
gas charge - relative to 80 percent conversion — was found in the liquid
phase reactor; in the fixed-bed reactor, 32 g were obtained. Because of
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“tlie low ethylene content in the C, fraction, the C/Cs olefins contained.
only 11 and respectively 9 percent ethylene, The butenes ‘have about 60
percent of their double bonds in terminal p051tlons.

The. charging gas should have a CO/Hy ratio of at least 1.0.

In comparison to this standard catalyst a clearly better c /C4 olefin yield
was obtained with the Sasol catalyst 1 - for which only results in the
liquid phase reactor are available - with 52 g per n3 (V ) at 80 percent
conversion. The Cj. fraction is richer in olefins,. and the C2/Cy4 olefins
contain more ethylene. Ninety-three percent of the double bonds of the
butenes have terminal positioms. If one also considers that hydrogen-rich
gas was used, and the residual gas was circulated, the low hydrogenatlon
action appears clearly as a characteristic of this catalyst.

Another reduction of the hydrogenatlon power can be observed with the iron
whisker catalyst, whose reaction products still containeéd 80 percent ethylene
in the C, fraction, even with a circulation ratio of six. Relative to 80
percent conversion, 57 g C2/C4 olefins per m3 (V,) were cbtained in the .
fixed-bed reactor and 52 g per n3 (V ) were Stlll obtained in the liquid:
phase reactor despite considerable gas circulation. A disadvantage of this
catalyst is its high content of C. products. In the future, this catalyst
-may become very significant, if i were.possible by means of it, also to.
produce shorter chained palettes. ‘ :

The.RuhrChemie catalysts'had the lowest activity. - Especially in the liquid
phase reactor, they had to be operated at rather high temperatures.  With
the catalyst LP 8/78, only 54 percent of the ideal gas was converted in the
liquid phase, .déspite 'a low space velocity, and a temperature of 372° C.

In the fixed-bed, at 340° C, the conversion was already 73 percent. .Relative
to 80 percent-conversion, the yield in both reactors was practically the
same, namely 59 and respectively 60 g C,/C4; olefins per m” (V). The
ethylene content of these olefins is much higher in the case of conversions
in the liquid phase than in the fixed bed. Its value of 34 percent is the
highest in the catalyst comparison. At the high temperature in the liquid
phase reactor, the shortest chained palettes were formed, as expected. .The
double bonds of the butenes tend to occupy terminal posiions less than those
generated by the Sasol and whisker catalysts. As a consequence of the high
reaction temperatures, the Ruhrchemie catalysts have the lowest life times
‘in the comparison. If.it were possible to increase their life time signi-
ficantly, they could in the future become very interesting because of the
high ethylene content of the C /04 olefin fraction,

The highest C2/C4 olefln yields in the comparison, namely 64 and respec-
tively 62 g per m3 (Vy) = relative to 80 percent conversion - were achieved
with the Mn-Fe catalyst 'However, their ethylene contents were low,
namely 16 and respectlvely.IZ percent, The ethylene content of the C
fractions and the butene-1 contents of the butenes approximately correspond
" to those of the Ruhrchemie catalyst. The catalysts should be developed
further because they are promising on account of their high olefin yield.
One should try to raise the ethylene content of these olefins.

In summary, it can be said that higher . yields of C2/C4 oleflns can be
“achieved with the new catalysts than with the iron precipitation catalysts.
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Important progress therefore has been achieved. Our objective to obtain
sufficiently selective FI palettes for the chemical raw materials supply,
" however, has not yet been reached. The development work must therefore be
continued ' :

Table 8 - Results with iron precipitation catalyst .15; CO-rich gas, soft wax
program.FT 540
liquid phase reactor number 1
catalyst number 13
experiment number 43
suspension volume
beginning
duration
analysis number
temperature

\Doouc\_wbul\.)l—a

10 ~‘pressure

10a -Hy +.CO charge
11  make- -up gas
12 residual gas

13 circulation

14 make-up  gas |

15 = residual gas

16 conversion ratio :

17 gas conversions, percent of charge '

18 selectivities

19 olefin contents of the fractlons

20 composition of the C4 fraction

21  composition of the FT.product, mass percent
22  composition of the C2/C4 olefins

23 yields
24 date
25  hour

26 degrees C |
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(Caption missing in original)

program FT 540

1

2 liquid phase reactor number 1

3  catalyst number 16

4 expetriment number 46

5 suspension volume

B beginning

7 duration

8 analysis number

9 temperature

10 pressure

10a H2 + CQ charge

11 make-up gas

12 residual gas

13  circulation

14 make-up gas

15  residual gas

16 conversion ratio

17 gas conversions, percent of charge
18 selectivities

19 olefin contents of the fractions
20 composition of the C4 fraction
21 composition of the FT product, mass percent
22  composition of the C2/C4 olefins
23 - yields

24  date

25  hour

26 degrees €
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Table 10 Results of the fron precipitation catalyst 173 Hy-rich gas,

soft wax
1 program FT 540
2 liquid phase reactor number 1
3 catalyst number 17
4 experiment number 49
3 suspension volume’
6 beginning
7. duration
8 analysis number
9 temperature
10 . pressure
10a H2 + CQ charge
11  make-up gas
12 residual gas
13  circulation
14  make-up gas
15 residual gas
16 conversion ratio
17 gas conversions, percent of charge
18 selectivities '
19 olefin contents of the fractioms
20  composition of the C4 fraction
21 composition of the FT product, mass percent
22  composition of the C2/C4 olefins
23 yields
24 date
25  hour
26 degrees C
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Table 11 Results with an iron precipitation catalyst in the fixed-bed

reactor
1 Program FT 540
2 ‘fixed-bed reactor number 5
3. catalyst number 44
4 experiment number 10
5 catalyst volume
6 ' beginning
7 duration
8 analysis number
9  temperature’
10 pressure
10a HZ + CO chage
11  make-up gas
12 residual gas
13  circulation
14 make-up gas
15 residual gas
16  conversion ratio
17 gas conversions, percent of charge
18 selectivities
19 olefin content of the fractions
20  composition of the C4 fraction :
21 composition of the FT product, mass. percent
22  composition of the C2/C4 olefins
23 vyields
24 date
25  hour
26 degrees C
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Table 12 Results of the Sasol catalyst 1; soft wax

el R R SR R N

program FT 540 ‘
liquid phase reactor number 1
catalyst number 18
experiment number 53
suspension volume
beginning
duration
analysis number
temperature
10 pressure
10a H2 + CO charge
11 make-up gas
12 residual gas
13 circulation
14 make-up gas
15 residual gas
16  conversion ratio
17 gas conversions, percent of charge
18 selectivities ‘
19 olefin contents of the fractions
20  composition of the C4 fraction
21 .composition.of the FT product, mass percent
22 composition of the C2/C4 olefins
23 yield
24 date
25  hour
26  degrees C
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"Table 13 Reéults with the Sasol catalyst 1, hard wax

program FT 540
liquid phase reactor number 1
catalyst number 22
experiment number 70
suspension volume
beginning
duration
analysis number
temperature
10 pressure
10a H2 + CO charge
11  make-up gas ‘
12  residual gas
13 circulation
14  make-up gas-
15 residual gas
16 conversion ratio
17 gas conversions, percent of charge
18 selectivities
19 olefin contents of the fractions
20  composition of the C4 fraction
21 composition of the FT product, mass percent
22 . composition of the C2/Ch oleflns

Wos -~ o

.23 yields
24  date
25 - hour

26  degrees C.
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Téblé 14 ‘Resuits with the'Sasol,catalyst'Z; soft wax

1 program 'FT 540

2 liquid phase reactor number 1

3 catalyst number 19

4 experiment number. 57

5 suspension volume

6 beginning

7 duration-

8 analysis number

9 temperature

10  pressure

10a H2 + CO charge

11 make-up gas

12  residual gas

13 circulation

14  make-up gas

15 residual gas

16 conversion ratio

17 gas conversions, percent of charge
18 selectivities

19 olefin contents of the fractions
20 composition of the C4 fraction
21 'comp051tlon of the FT product, mass percent
22  composition of: rhe C2/C4 olefins
23 yields

24 date.

25  hour

26  degrees C
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Table 15 Resulﬁé;of the Sasol catalyst 2, hard wax

program. FT 540

liquid phase reactor number 1
catalyst number 23 :
experiment number 72

suspension volume

beginning

duration

analysis number

temperature

10  pressure

10a H2 + CO charge

11  make-up gas

12 residual gas

13  circulation

14 make-up gas

15 regsidual gas

16  conversion ratio

17 gas conversions, percent of charge
18 selectivities

19 olefin contents of the fractions. .
200  composition of the C4 fraction :
21  composition of the FTI fraction, mass percent
22 composition of the C2/C4 olefins

(Voo BEN I« \RL W, I Y U B o

23 yields :
24  date
25  hour

26 degrees C
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Table 16 Results of the Sasol catalyst 3, soft wax

Program FT 540

liquid phase reactor niumber 1
catalyst number 20

experiment number 59

suspension volume

beginning

duration

analysis number

temperature

pressure

10a H2 + CO charge

11 make-up gas

12 residual gas

13 circulation

14  make-up gas

15 residual gas _

16 conversion ratio

17 gas conversions, percent of charge
18  selectivities

19 olefin contents of the fractions
20  composition of the C4 fraction
21  composition of the FT product, mass percent
22  composition of the C2/C4 olefins

O 0o~ P

[
o

23 vyield
24 date
25  hour

26 degree C
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. Table 17° Results with the sasol catalyst 3, hard wax -

1 program FT 540

2 liquid phase reactor number 1

3 catalyst number 28

44, ' experiment number 87

5 suspension volume

& beginning

7 duration

8 analysis number

9 temperature

10 pressure

10a H2 + CO charge

11 make-up gas

12  residual gas

13 circulation

14 make-up gas

15 residual gas

16 conversion ratio

17 gas conversions, . percent of charge
18 selectivities

19 olefin contents of the fractions
20 composition of the C4 fraction

21  composition of the FT product, mass percent .
22  composition of the C2/C4 olefins '
23 yields

24 date

25 hour

26 degrees C



-

~70- . .

B ]

5 4 e gt

*Adod 8|qejiear Wmm‘
| woy Pa3npouday

————
LS e R T CCTTE TRTTIR T O 0 T gt es oy CL L 29T 7911 LB S BTy T e eT T TCsty T [
: :?.A.hmn 6L Y HE BTGy g7°4] ' YLy 16"} sL*y | A s £E9I1 2u-°s ba*y 2001 F AR ¥4 2
TESU U UTZTE T TTeutwe 206w zlecz o - TeZT6Y  1CT2 T UCOCR T TTRYYY T BecIl zgtg - EITS T ESTST U —ggrsz v [
A1) pewsza BA%) 5L MY X wHED % S ¥SD T OTH®D T OHYD UBHES T 9HLD aHp BHZY T Twn TTA370777 { tun
_ LIV ENN/Y INL4310~%)723 430 2~ NISSVM v3/2)
-~ HAIASESHv— o T ONNZIIESHARRYSN T T T SSISNU0E I V30 ONNTI SSNFAAVSTT T ————— e}
¢z 27 .
R i 16 LY § iR N | 16"t [ %2t 3 219 €EL"Ey le-Zy [} PR S6°LlY Qg*s Ga°s 3L*01 BL"91 b4 T ¥4 . [
SOTI6T L6 U Chtul A P Iy S T B9°28  1C"28 LU°6% 7 |89 @5 T T6°GT z9ew{ SYTCUTSE ST eIz ] 7o -
— 32705 ve*t  se°gi Jof _Cl'E  1wtwr L07e8 £1°2y outes | oy 05 WIMIT LESYT w0tCl 967El  vacuz t
L BHYD CA X CIHYD  CIHYD  Z-gHy2 Z-uHyd [~gHe) %) £ z3 +42 v ) Z3 12 41w *uM
CI-NALNE T ST AN ST snyer e Ly NINGELAVAE w30 et (o NOA g e YILTF |
.. 7T MOLINVBI-9D 330 UROZLISNInAVSIZ  3LIVHI-N 430 S L P EL SV Ve P
I T Tl e 15 O CSIISTTOMRTTO RO | Tt T 2T *T1E TSI TR — ST ———gr-*z¢ve2 e —m
S¢"8L  12°¢L BS'1s L195°0 QYEI*0 Obev=0 | 1£°] %01 "ElE ‘tig 91 *BlE *ul 8l ct *z¢re2| 2
C O SZUILT 9969 2016 | 0Ese0 212100 OZYYR0 | TEST T CBOTTTTRGTE T vgTE - egp — BLAL DA ] Sl Y LT NTTPN EEr e
,,,,,, UL A 1 i BT SvD TUUTUeg< | sHy3A _‘:._.w.._:z..,..:_.:dz..x:rﬂ,\._z_a-%mwﬁu.q.ﬂ.u‘ VI aLs e s oy | cun
2IVSNII WOA 32 Z19SKt —-1Say HISida | anv1- Sv9 SVy-- “Shid "SA1 v Te
T JLLaVIwNTSS Yy —— 9 SROT T HIOT T 2RZGY | simav——=rs3a— AT T8 O3 CH —XIN80 ~ *dw 31— | ~svav—ysnvu NRTOST—-
9/ At Y cl T 1 ~gy 0! L A ¢t 1
_s..u;ommwmsluu@uumum_mzmmwmm-+g 44 TAN-SHINSAIA  pz ummuammmm»umwMu,;;;um.umzwummgumawwqunc_mmwsdu ! avs 14 wuvyoana

TR T T e

SyoBMlJIBY ¢ J03esATR1BY-TOS8g WAp 3Tm SSSTUQIBaT 4

‘qe]



-71-

Table 18a Results with the Ruhrchemie catalyst LP 5/76; part 1.

1 program FT 540

2 liquid phase reactor number 1

3 catalyst number 21

4 experiment number 62

5 suspension volume

6 beginning

7 duration

8 analysis number

9 temperature

10 pressure

10a H2 + CO charge

11  make-up gas

12  residual gas

13 circulation

14  make-up gas

15 residual gas

16 conversion ratio .
17 gas conversions, percent of charge
18  selectivities

19 olefin contents of the fractions
20  composition of the C4 fraction

21 composition of the FT product, mass percent
22 composition of the C2/C4 olefins:
23 yields

24 date

25 hour

26 degrees C
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Table 18b Results of the Ruh;chemie'cqtalyst Ly 5/76; part 2

=
o

1 program FT 540 ,

2 liquid phase reactor number 1
3 catalyst number 21
4 experiment number 62
5 suspension volume
6  beginning )

-7 . duration _
8- analysis number
9 temperature
10  pressure :
10a. H2 + CO charge
11  make-up gas
12  residual gas
13 circulation
14  make~-up gas
15 residual gas
16  conversion ratio . :
17. - gas conversions, percent of charge
18 selectivities : o

olefin contents of the fractions

20 composition of 'the C4 fraction
21  composition of the FT preduct, mass . percent
22 composition of the C2/C4 olefins ‘
23 yields ‘ : '
24.. date’
25  houx
26 degrees C
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Table 19  Results with the Ruhrchemie catalyst 1P 5/77

1 program FT 540
2 liquid phase reactor number 1
3 catalyst number 29
4 experiment number §9
5 suspension volume
o beginning
7 ~ duration
8 analysis number
.9 temperature

10  pressure

i0a H2 + CO charge

11  make-up gas'

12 residual gas

13  eirculation

14  make-up gas

“15 residual gas '

16 conversion ratio

17 ° gas conversions, percent of charge
18 selectivities

19 olefin contents of the fractions
20 comp051tion of the C4 fraction

21  composition of ‘the FT product, mass percent
22 composltlon of the C2/64 olefins "

23 yields
24 date
25  hour

26 degrees C
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Table 20 Results with the Ruhrchemie catalyst LP 14/77

1 program FT 540
2 liquid phase reactor number 1
3 catalyst number 32 ‘
4 experiment number 101
5 suspension volume
6 beginning -
7 duration
8 analysis number
9 temperature
10 pressure
10a H2 + CO charge
11  make-up gas
12 residual gas
13 circulation
14  make-up gas
15 residual gas
16  conversion ratio
17 gas conversions, percent of charge
18 selectivities
olefin contents of the fractions
20  composition of the C4 fraction
21  composition of the FT product, mass percent
22 cowmposition of the C2/C4 olefins
23 yields ‘
24 date
25 hour
26  degrees C
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Table 21 Results with the Ruhrchemie catalyst LP 8/78 in the fixed-bed
‘ reactor '

1  program FT 540

2 fixed-bed reactor number 2

3 catalyst number 40

4  experiment number 132
5 suspension volume

6 beginning ‘

7 duration

8 analysis number

9 temperature

10 pressure

10a H2 + CO charge

11  make-up gas

12 residual gas

13  c¢irculation

14 make-up gas

15 residual gas,

16  conversion ratio

17 gas conversion, percent of charge
18. selectivities

19 olefin contents .of the fractions
‘20 . composition of the C4 fraction
21 composition of the FT product, mass percent
22  composition of the C2/C4 olefins
23 vield

24 date

25 hour

26" degrees C
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Table 22 Results with the Ruhrchemie. catalyst LP 8/78 in the flxed bed
reactor; first experiment

1 program FT 540 .
2 fixed~bed reactor number 2
3 catalyst number 40
4 experiment number &
5 catalyst volume
6 beginning
7 duration
8 analysis. number
9 temperature
10  pressure
10a H2 + CO charge -
11 - make-up gas
12, residual pas
13 circulation
14  make—-up gas
15  residual gas
16  conversion ratio .
17 gas conversions, percent of charge
18 selectivities
19 olefin contents of the fractions
20 composition of the C4 fraction
21  composition of the FT product, mass percent
22 composition of the C2/C4 olefins
23 yields
24 date
25 - hour
26

degrees C



:
W
§
¢
§
;

EZRSURESY PR ITTOIT IR £ 2L IR Mo

I RN U N G

AL VR

D TR, WIS S o AT A TR e

.

o, B S L

»,

FERTOT  sEanay

“Ado> miu:mwm isaq
wos) parnpotday

\II.F’ "
61 g9y 50°1¢ &E"06 521 19°2y 67 L0 %0™%  217ET 4%'8 2w §E°u1 2zz o1
-l €m18 L 0030 Euweiw Ipesp Ex 1% DL*2  JG*TL1.. 2€°C... 96°%] L3 I Ul S A LS | W=oe | o
1°091T &°lg 2L B2y 03*il 0%°98  69°2  (€*11 £9°C  KE'ST %z°0  ei°g fy 9y 29 i€ ]
At __peg | istER. _wzLy N 40 S ~-%ITHE__OLTZ. _ S1°T1__11"E.__ €2°%( Ulre __ b9 _ 0881 tdétee I S
LAIL )] ¥ oy 1E"CE 7%y wp=gg E0°9%  64°T  0C°01 €£°2  18°€1 0v*9  2u-9 L2l Z26°0€ 9
BUE91 ¥TRY L . OB*2E E1TGG6 189 15°0% vwg*¢g C1°¢ . 98°€. _ Ce*tl. 25°C1 -89y YSTET . Etvde | s .
Vel 1° 1 VZTLE  ESTSY 2274] TE*Sy  A0°C  19°8  wG'E  %6°21 obes 15 hye2y 2197 &
L | LAY S - EB%Ze 21734 95 cZz.. .| .8l'08 sE*z £L°0 . wet2 . E2°21 €21 . 95%S 9T 11 z6+2 I e
Z2°301 £70z CS~Zc &1°6% Zg°22 S6705  9ETZ  SYC0  45°Z €021 Ry %66 SO°TT 29462 2z
—D%eZ ___Frp._ .:lluouom.;hz.nq;.h—.cwsisl‘\r|~ouem.|onnn.i.opur.:-meug=}:u—uu~..ﬁﬁwmi:.aaur..luanoe=-i-¢b¢uq~z-r! i AN
I 1 I Y S S GHY) X QHED & w423 % . - *8) . DIH®D EHYD . BHED. 9HED 9HZ) EHZDY . 4HD EE NN 1]
tIlYENYIY INII3TI-%2/2) &30 X - NISSVH . %37¢)
Sz NInsasny N =T ONYZLISNIWAVSTZ ST S3INNU0dd - 13 S30 ONNTLISNIRAYSNZ e
€9 cy gt-1 1E"2Z €9°12 e%"12 L1°C¢C $0°9L €0*ud SI1°0c 19%€%  L9°ET 11wl G911 Eh°gZ1 se*rZz | gy
~ 2%°06 . w01 3BT 19°32 . {0*02 1§%0v . %6703 s1°28 . 6L*1v.. | . 0E"Zy 10wt cremi 92T sRTIY 661 | &
69°CS  O01°1  6C°21 wo*B1 we*Gl Es-iv 18°1% RG*1B ch-z% £3°L6  GE w1 wLT01 D4*{l 2rvel  enefp ]

—-. DBy 22*} FETST  1€°12  1E°1Z SLv0% ZY"EU 1I°%@ 904y o FOTHE . SECLT w26 2ecel ZIEY | wetei .
L9°1% 021  0I*El 3707 69°.2 Y2 by 29760 L9y  1L*ES ¥y ZE*21 2491 L1CEl  g1°if 18°1¢ 9
—VE . BEL___BO"HZ. 26°€Z._2¢vgz . nm.am.-ng.-No.nn..o@.ah1;~n.~n1;‘-r;nm.ﬁ¢|:mh.~_"_mda_z:woqunn:Mmuna.lfomu:ﬂ,:- 5.
04"9f I°2  99°82 G6*E¢ SS e? ez De"bL B2 61 6°€¢ D2*9% 6L 1T 6231 <€l 6111 ig°92 b
- BSTOY 8972 (0@l CS°fz Gg*fz zr 7 TI°6L §&™EB 91-gY S CITIS . TETTT . 261 19*2T, 40°C1 1z e
L9°EY  49-2  9I"yl wEvEe wgeop Eveug QE"OL TL*t® luv°be SUULS LTI 1890 L2721 eEch s2-i2 2

13°09  51°5  %9°Dl wE*3r sge91 25°0% TI9 €8 0990 19°g2 . L Rl B A S LR B 996 ¢85z | 1
ar;»:¢p-u>4w|n~:vu.,nhxwur:muuxeu;wuazwu,wumzwu: —4Y O g3 23 +5) 3o B SE) 23 19 razio —HN_
I-N31NR6 ~1 ~N SI2 Snvsy V7 NINDILNVYS A3u +13 NOA & ®3/23
- - @ - NOLLIYYE4-%3 430 INNZLIISHANKHESNY ILVPHIY-N1IITD — 8 NILIVLIALLNDIZS .
9%%Cy 29°08 a2°9p 16251 GlE2*0 Senl*1| o0-g °prI *52e €0z bt £ S £{ t ) | *11 "6l*g o1
——Bb 28 _8%%22 _crv16_)_ izt 1EIE 0 __gvpe 1 SOTO___ thlE_ tCey__ 1% "1} 1 % T S SO T LIRS 6 __
48"6L EL"LY 0B LG Q2191 451670 1nsz2°] o-¢ *30€ *y16 00w 11 113 ‘L HZ  *Zl 609 0
— §L°08 1E*OL 1la°sd SLI?*T LLiv°D gs22*1 073 .. NLL) RS 1 TN S F- LS & SR T B R SRR T ST 3 BT YT LR A
6570t G1-19 Zu'gy LOT9*T  SHu9*0 wggzey 00 "£CY 691 *£s1 1t v {7 *2 *11 Ll "£O*y 7
--99%12  £3°11 YE-4g 705371 S2%%"0 0L%2-1 ) ¢*0 ML TR S 111 BN 4 ' 1T *07¢ I T NS LT TILY T B _
PTBL YB"I9 E5°9D ZOB3*T  ESIS*0 1Ce2-q fea ‘qy AN ‘66 *1L *sT1g W 1 "0Z *to*62 | o
|||-uow-ruhwwmuimpumh¢..;moqg.ﬂ-.othuu-‘aqqm.~ .o.o‘.:|ub~r||||n-~:r1;uoo”i.;»u.~-¢swmnm:...uw\zzlunw_lllnn,!nnman- £ |
8528 &65°%% &) *gs ECY?°1  %6L6°0 66%2°1 1 C-0 3 1N o0& "1l "ol g Ty 2t “0Z *wotwl [ 2
~ SITHT _2ycCl 267wl | L 9wlEcl tsizet 59£2"1 00 WOl CFIL L 20T 11 sz *G Bhe S SN A SRS T T2 B
- EHe0d | ZH 0) . CHYIA- Sv9 . sy9= | *Hy3aA Ve AN W2 V/IN He W/ IN  uva g3 f40 HYT QL5 _ PULS O¥L | *uN
L7 TLYSNII wDA 3 v { TAVShILI =183 47 HOS T AV Y=, syD 4y Gyoa- wpf SHI3 o/ m "SAT £ g \._ ,
———ALL3NSAN-S¥2.___ | ZH/DD___ZW/Q). . w103 [(S134%__=2549 . MISIdd__02e2n 33040 Faw s £ ~yny gINVY 7 NNIDIR |
1 nmu.mu *IDA-BOIVSATIVIVA oxw =dRN~SHINSHIA 1 on 44 + 0vS 1y WRVHUGWd

CAN-STAVSAWAYY BT € NI ED LNy dd- 14 60

ysnsaap -

FI033(B34333Q3594 WT BL/8 JT J03ESATEIRY-8TWLYOIUNY wWep 3TW 85STUQadag gz *qeg




-83-

Table 23 Results with the Ruhrchemie catalyst LP 8/78 in the fixed-bed
reactor, second experiment

1 program FT 540

2 fixed-bed reactor number 4

3 catalyst number 40

4 experiment number 14

5 catalyst volume

) beginning

7 . duration

8 analysis number

9 temperature

10 pressure

10a H2Z + CO charge

11 make-up gas

12  residual gas

13  circulation

14 make-up gas

15 - residual gas

16 conversion ratio

17 gas conversions, percent of charge
18 selectivities

19 olefin contents of the fractlons
20  composition of the C4 fractiom
21 composition of the FT product, mass percent
22 composition of the C2/C4 olefins
23 vyields

24 date

25  hour

26 degrees C
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Table 24a Results with the iron whisker catalyst in the liquid phase
reactor; part 1

O 00~ O e e

[
o

program FT 540
liquid phase reactor number 1
catalyst number 41
experiment number 138
suspension volume
beginning
" duration
analysis number
temperature
10 pressure
10a U2 + CO charge
11  make-up gas
12  residual gas
13  eirculation
14  make-up gas
15 residual gas
16 © conversion ratio
17 gas conversions, percent of charge
18 .geléctivities S T
olefin contents bf the fractions”
20  composition of the C4 fraction
21  composition of the FT product, mass percent
22  composition of the C2/C4 clefins
23 yield
24 date
25  hour
26 degrees C
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Table 24b Results with the iron whisker catalyst in the liquid phase
reactor; part 2

program FT 540

1

2 liquid phase reactor number 1

3 catalyst number 41

4 experiment number 138

5 suspension volume

6 beginning

7 duration

8 analysis number

9 temperature

10 pressure

‘10a H2 + CO charge

11  make-up gas

12 residual gas

13 circulation

14  make-up gas

15 residual gas

16 conversion ratio )

17 gas conversion, percent of charge
18 selectivities '

19 olefin contents of.the fractioms
20 composition of the C4 fraction
21 composition of the FT product, mass percent
22 composition of the C2/C4 olefins
23 yields C

24 date

25  hour

26 degrees C
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Table 25 Results with the iron whisker catalyst in. the fixed-bed reactor

1 program FT 540

2 fixed-bed reactor number 3

3 catalyst number 49

4 experiment number 9

5 catalyst volume

6 beginning

7 duration

8 analysis number

9  temperature

10 pressure

10a H2 + CO charge

11  make-up gas

12 residual gas

13 circulation

14 make-up gas

15 residual gas

16  conversion ratio

17 gas conversions, percent of charge
18  selectivities '
19 olefin contents of the fractions
20  composition of the C4 fraction
21  composition of the FT product, mass percent .
22  composition of the C2/C4 olefins
23 yields '

24 date

25  hour

26  degrees C
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Table 26 . Results with the Mn-Fe catalyst 1 (Berlin)

O 00~ Oh B L B

-91~

program FT 540
liquid phase reactor number 1
catalyst number 30
experiment. number 90
suspension volume
beginning

duration

analysis number
temperature

pressure

H2 + CO charge
make-up gas
residual gas

“ecirculation

make-up gas

residual gas

conversion ratio

gas conversions, percent of charge

"selectivities
‘olefin contents of the fractions

composition of the C4 fractiom
composition of the FT product, mass.percent
composition of the C2/C4 olefins

" yields

date
hour
degrees C

(p
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‘ Table“27 Results witﬁ the Mn-Fe catalyst 2 (Berlin)

O~ W N

Program FT 540
liquid phase reactor number 1
catalyst number 31
experiment number 96
guspension volume
beginning
duration -
analysis -number
temperature

10 - pressure

10a H2 + CO charge

11 - make-up gas

12 residual gas

13 c¢irculation

14  make-up gas

15 residual gas-

16 conversion ratio

17  gas conversions, percent of charge
18 selectivities

19 olefin contents of the fractioms
20  composition of the C4 fractions
‘21 composition of the FI product, mass percent
22  composition of the C2/C4 olefins

23  yields
24 date
- 25 hour

26 degrees C



~ P

*Adod ajqe[lese jSag
wol painpoiday
2-ag1 Lz DITSE BEClw_ OF°iT £<'59  61°) 1. ] 691 19°¢€ 2 i6°% 114 ‘
6Vl IEr | Ya~ra wwovy 1w v 2y 6l"¢  Q4°¥ 0174 SL0T 6t's  1R°§  Sb6°21 il
423 [ 3L} La*6% Qv-i  Z37g1 L3708 2972 skl (1*¢  1ccZl 61y 1s°§  Ci°Cl 4}
! D40 8 DK 4 1 YYNLE 187y 1%t LZ°%% G1°Z  96*01 Su"L  wu"11 €2°C 9% %d*a "
i ettt T eue T T ehtgeT g£9tey gLl T Dy*if” @4*¢ " el el ”0C°C  QL°uT 1%L~ 4% TELeRE o |
% 5ul &3] T T M TR 226 2TT¢ WL 0wt w¥tul Y'Y BITE AY'E; [
e [ LT ] e"42 €l C2"¢y  sdtuy DL=0% §472  OuTEl wk"2  L1°Z% ety wicy 12481 %
w R 5 5 3 B AT R 15 LI 424 L BT} YO°LE SCTE I1T21 WGl lhel 1ZTY 09°'%  4%°h 4
€028 L°LE bty hsteL 2vTyl ol N Pt SR L 1 § JE T S 7 B T L T £ IO L 23 § b
R 3 sl ¥y e &2°5% olcel o, i77%% 16" __S8°¢ 31"y  Li's £l WsTZ E9°G1 [3
TR TN T T 0z wktes sece 1T ] uCews a0t oy TTedte T aktE m9027 se'? CIECIT TTTTASE | oa
| 813 LAY 613y LSTEY Tiv9l TLE 2470 9BTI1 MEE wETZD &9T: 1y Ce'sl 1662 €
| Y L 0T4 T obetdE LSy 03041 LTRE 69tZ 20C€l 79tk LIS sEte W' 4T'm) BRTif 4
1*€a ¥ 2C i9°6y QE*ly €05 OL°6Z LlI"€ ZO'IT %9°C &0°%1 69"§ 5@*s  §¢°ol 9eL"tL 1
) 1) u-es2) PHYD £ 9HLD 3 eHID 2 *60 _ QIH®D BHYD  GRED  FHED  9HZD  BRe) wH) *23W L]
19008absy "7 7T N g2 W-92420 ddu T R v v T3 = hdSSVN . R T i+ C
M..q LETUET T U 1ashaneesn? L \m SANIUUSE = k4 SaU YNOZLISHIuAVSIL
$6°Ed  21°Z €671 ZGTw  9iCY 2y L A YA LT ] _S0°0L  29%4  6£701_ 2% 0§°S " Eu-pT [
§ ¥ tel 0571 E'8l w1 e &e"21 94 62708 Qe Lu'uw 6P es 860 J0CYl wvwcnT Zetil SdvLd 4
IS*HLT L1 T ewtsl wCt01 &c"s C d0u9 TRYTR0 Q0TI 9SWAT T T LRt IS Ltk 73T $te T as& U TECCL | 21
Ci“el TT"Z  A¥"%1 %S Z2°0 0949 VETLO  12%@ QL9 1096  BU 2T LL*El 1276  lu°4 (3T 1
1549 yet0 _ Zwtel {21 b1l antig YL 90 y6 w8 LeTyy By’ov SU'WT 65761 €172 46"%1 " C1°pg’ 01
el A9TF Ketel 9%"L &Ll BATI9 50°GL 01°Ld 19*RE T LT ) BT W I T A S BT b
T od'we I S67S0 S1%21 80t B%°C) Y1"16 YO'SR BCteg BET1s 2200 4L°*9T  §0°CL 92°01  %[*L2 ]
LT 5 7 SUR | 0l SR YT ST ELS | Lu'es §5°CR  DZ°9H €1°0§ L5715 T9°S1 6Y°%] Ou"t 15°g FLAGS 4
CI°S9  "OE*D " DGl tu-y2” S20%es Tl tetten” wureB VST TR2090 60702 F6COTTUTIC2L 19001 ¥ 5 Tl S0 i
B L A A TR T e A ar T [T b UL dew? Vi-dd L sy LCTOV OU T (1°CH do 91 wvs ol P
B P R B2 A R Y L PR I L 92 ey €969 I5°6% E2'LZ AVTES €979 bZ°%1  DET(T K671 €b°'91 ¥
9 C1™wy  va"1 Ly X2 Cu*cl i¢'oy SL YL ¥eTLL yitOw 10w wo*nl OL"vl 1821 sQ°%l  woyg |3
4 BI798  4$°€  95°¢T RECTA us*ul L€ LK1 a5 2y 90"y S0°I1 G1%CT 86°ET 2v 01 " Z2C-Ge T
1 L 4H°PC 970 41TVl LeThl Desy i€2U S$%°1d Eetie L 4ATTIT BETIT 007 99wl Zeql sEvge 1 -
%) "A B DlW%)  ClHYI  Zeary] Z-buy) 1-Bnyd) Lh] '] P ] (1% L 3] tJ ] 12 *43 "N
) T=hajfg -1 -K $12 $nvel T LTV T PR R L ’ +IJ nOA 3 ¥3/ed
@r= W2IINV1d-%3 a38 ULNLLISHIRRYSIT ‘h\ 34TPH39-KI3: 0 % NILIVa LA LI Wa Y
H
i _ 857y reul ¥Isg*1 164170 swae*2| <to T U CTNE TTTILIECTTTYRCT Catg Iy I 1} Sl T vl " L3 T
Y v il Zutiy [ T T N TR B utu vl VL1 WE 4% "af KR L1
i LE"0y G871y Ted¥*T  lbvs*l eO8%°T| 0%0 "Wy "1y Ciey "1z "1C 91 T e Cwore2 | o1
1 o ¥h 22 dEYS*T  £IBZ°L CuTety o-a MY i1 i {%e ¢ e *01 ol 81 "spcre { 11
{ AS°TS  wwtlg  witwe [ GaLRCY 4 bl VL1 8 ‘hez 15t i OIS | 1 "91E ‘ol 4 B 4 B Tt 4 4 S 1
S1%6l " Scwy 1170 1207 cent 1 «aSi™“T | vio Ly *Lill "Lt "9 "lie LY HE T Cuuty b
T ogntly B2TLs Zet¢w SYoFcl el T LalZTT | 0t0 T CGCET UrGLeTTT eage eI eip 2T " otar 0 gyt cecerr| ¢
99785 1470S  vIvBY FOav* 1l 1u004 site*l | p*aQ ¢ b 14Y AL LT AY ol v w2 “vorve | o
18268 ai”vy  29°0a_f welt=]  wssusl_ ofy2'l 8ty "2ig *EiE R b L L2 ~Z1 L2 "ol _*s0c12 | @
ve"iy Cb'ls 010y I¥18°0 Live®0 {LTRTD T 00 N LT E I “ot "ud fel i’y A
19°5%  »€°25 ¢5°54 S66L70 Vvll°0| o0%0 "uyl Tulg 6% 9 *s1C "5l "IF "gY ‘scer )
! 96=6k G160 $L"pY Llive*o coweo| oo "ty "l1s9 hM11] 1T i "6 *o 8 *scrwZ | €
H TTe il U Cat1E wdtle Sy¥l'C BwOLCL | 0%0 T CwRYTTUCGEYT C YEE9 "Iz - Jip hC SRR A S A4 T2 I SAE
[ Iy 29%%E lois €eE9 0 seunn| o0 7 hLT Y ATV 4 11 Uit 0l 21 t0 w2 | od
hY I.“al
£ L) ZH L g radda- 5T L, SED= ] CHEIA Ma /W HEIZING HeW/IN dvn ﬂo.c& WEL tuas Fregysh [ PO 1Y '
LA FUIAN F Y T iL¥Swn- =1%ag" ..un?:_?u:c....\»{ §¥3 /s SvO- "SN.3 &S & ATsa £- Ly
o ATiavsan-avoy LTSRN UV TV B LEY PN Y LSt LI .(Fuﬁ. th WINdu  "ewds |7 -wnv  wanwo RN 1U3Y
1 nne.ﬂﬂ.._ornnzsmzu._e:n.} [T ..z-mxu_.;uu:mw 16 *dN-d0uvsiWave T = .sz&u:.-u..wmq.au:wm:d\. T 0 13 WNTUDJad

(urtaeg) 2 hopm_mhﬁmpmxrmmucz wap 3ym ISSTUqQaldIy Jz QB

TN LU R T THI T




- -95-

Table 28a 'Results with the Mn-Fe catalyst 3 (Berlin): part 1

1 program FT 540

2 liquid phase reactor number 1

3 catalyst number 36

4 . experiment -number 102

5 suspension volume

6 beginning

7 duration

8 analysis number

9 temperature

10 pressure -

10a H2 + CC charge

11 make~-up gas

12 residual gas

13  circulation

14  make-up gas

15 residual gas

16 conversion ratio

17 gas conversions, percent of charge
18 selectivities

19 olefin contents of the fractions
20  composition of the C4 fraction
21  composition of the FT product, mass percent
22  composition of the C2/C4 oleflns
23 yields

24 date

25  hour

26 degrees C
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Table 28b Results with the Mn-Fe catalyst 3 (Berlin); part 2

1 program FT 540

2 liqﬁid phase reactor number 1

3 catalyst number 36

4 experiment number 109

5 suspension volume

6 beginning

7.©  duration

8 analysis number

9 temperature

10 pressure

10a H2Z + CO.charge

11  make-up gas

12 residual gas

13 circulation

14  make-up gas

15 residual gas

16 conversion ratio :

17 oas conversion, percent of charge
.18  selectivities

19 olefin contents of the fractions
20  composition of the C4 fraction
21 composition of the FT product, mass percent
22  composition of the C2/C4 olefin
23 yields - :
24 date :

25  hour

26 degrees C
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Table 29 Results with the Mn-Fe catalyst 4 (Berlin)

1 program FT 540

2 liquid phase reactor number 1

3 catalyst number 37

4 experiment number 113

5 suspension volume

6 beginning

7 duration

8 analysis number

9 temperature

10 pressure

10a H2 + CO charge:

11  make-up gas

12 residual gas

13 circulation

14  make-up gas

15> residual gas

16  conversion ratio

17 gas conversion, percent of-charge
18 selectivities

19 olefin contents of the fractions
20 composition of the C4 fraction
21 composition of the FT product, mass percent
22 - composition of the C2/C4 olefins
23  yields

24 date

25  hour

26  degrees C
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Table 30 Results with the Mn-Fe catalyst 5 (Berlin) in the liquid phase
reactor '

1 program FT 540

2 liquid phase reactor numder 1

3 catalyst number 1

4 experiment number 119

5 suspension volume

6 beginning

7 duration

8 analysis number

9 temperature

10 pressure

'10a HZ + CO charge

11 make-up gas

12 residual gas

13 ¢irculation

14  make-up gas

15 residual gas

16 conversion ratio

17 gas conversion, percent of charge
18 selectivities

19 olefin contents of the fractions
20 . composition of the C4 fractiom
21 composition of the FI product, mass percent
22 composition of the C2/C4 olefins
23 yield

24 date

25 hour

26 degrees C
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Table 31 Results w1th the . MnﬂFe catalyst 5 (Berlln) in the f1xed~bed
reactor

program FT 540

1

2 fixed-bed reactor number 5

3 catalyst number 1

4 experiment number 2

5 .ecatalyst volume

6 beginning

7 duration -

8 - analysis number

9 temperature

10  pressure

10a H2 + CO charge

11  make-up gas

12  residual gas

13  circulation

14  make-up gas

15 residual gas

16  conversion ratio :
17 gas conversions, percent of charge
18 - selectivities

19 olefin contents of the fractions
20 composition of the C4 fractiom
21 composition of the FT product, mass percent
22 composition of the C2/04 olefins
23 vyields

24 date

25 hour

26 degrees C
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Table 32 © Results with.the'Mﬁ-Fe-Catalyst 6 (berlin)'in the 1iquid phase
reactor; first experiment : '

~ program FI 540

WO 00~ O LN

" liquid phase reactor number 1
catalyst number 3
experiment number 123
suspension volume
beginning
duration
analysis number
temperature
10 pressure
10a’ H2 + CO charge
11 make-up gas
12  residual gas
13 - circulation
14 - make-up gas
15  residual gas
16  conversion ratio
17 gas conversions, percent of charge
18 'selectivities = ‘
19 olefin content of the fractions . -
20 ' composition of the C4 fracticn
21 composition of the FT product, mass percent
22 composition of the C2/C4 dlefins
23 yield . , ]
24 date : :
25  hour
26  degrees C
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Table 33 Results with the Fe-Mn catalyst 6 (Berlin) in the liquid phase
reactor; second experiment

program FT 540

liquid phase reactor number 1
catalyst number 3

experiment number 1253
suspension volume

beginning '

duration _

analysis number

temperature

10  pressure

10a H2 + CO charge

11  make~up gas

12 residual gas

13 circulation

14  make-up gas

15 residual gas

16  conversion ratio

17 gas conversion, percent of charge
18 selectivities '

19  olefin content of the fractions
20 composition of the C4 fraction
21 . composition of the FT product, mass percent
22 composition of the C2/C4 olefinms

O oo~ N

23 yield
" 24 date
25 hour

26  degrees C
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Table 34 Results with the Mn-Fe catalyst 6 (Berlin) in the fixed-bed
reactor :

program FT 540

fixed-bed reactor number 10
catalyst number 3

experiment number 12

catalyst volume

beginning

duration

analysis number

temperature

10  pressure _

10a H2 + CO charge

11 make-up gas

12 residual gas

13  circulation

14 make-up gas

15 . residual gas

16 conversion ratio

17 gas conversion, percent of charge
18 selectivities

19 olefin contents of the fractions
20 composition of the C4 fraction

21  composition of the FT product, mass percent
22 composition of the C2/C4 olefins:

O o~ NP

23 yield
24 date
25 hour

26  degrees C
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Table 35 Results with the Mn-Fe catalyst 7 (Berlin) in the liquid phaée
' reactor; seventh experiment

1 program FT 540
2 liquid phase reactor number 1
3 catalyst number 38
b4 experiment number 124
5  suspension volume
6 beginning
7 duration
8 - analysis number
9 temperature
10 pressure
10a H2 + CO charge
11 ‘make-up gas
12 residual gas
13 ¢irculation ~
14  make-up gas
15 residual gas
16 conversion ratio
17 gas conversion, percent of charge
18 selectivities
19 olefin contents of the fractions
20 composition of the C4 fraction
21  compositionm of the FT product, mass percent
22  composition of the C2/C4 olefins '
23 yield :
24 date
25  hour
degrees .C

%]
- O
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Table 36 Results with the Mn-Fe Catalyst 7 (Berlin) in the liquid phase
reactor; second experiment

1 program FT 540

2 liquid phase reactor number 2

3 catalyst number 38

4 experiment number 134

5 suspension volume

6 beginning

7 duration

8 analysis number

9 temperature

10 pressure

10a H2 + CO charge

11 make-up gas

12 residual gas

13  circulation

14  make-up gas

15 residual gas

16 conversion ratio

17 gas conversion, percent of charge
18 selectivities

19 olefin content of the fractions
20 composition of the C4 fraction
21 composition of the FT product, mass percent
22  composition of the C2/C4 olefins
23 yield

24 date

25  hour

26 degrees C
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Table 37 Results with the Mn-Fe catalyst 7 (Berlin) in the fixed-bed
reactor '

1 _program FT 540

2 fixed bed reactor number 4

3 catalyst number 38

4 experiment number 3

5 catalyst volume

6 beginning

7 duration

8 analysis number -

9 temperature

10  pressure

10a H2 + CO charge

11  make-up gas

12  residual gas

13 circulation

14  make-up gas

15  residual gas

16 conversion ratio

17 gas conversion, percent of charge
18 selectivities

19 olefin contents of the fractions
20 composition of the C4 fractiom
2% composition of the FT product, mass percent
22  composition of the C2/C4 olefins
23 yields

24 date

25  hour

26  degrees C
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- Table 38a Results with the Mn-Fe catalyst 1 (Berkam5n1'part‘l'

2
W

1 program FT 540

YA liquid phase reactor number 1

3 catalyst number 26 '

4 experiment number 81

5 suspension volume -

6 beginning

7 duration

8 analysis number

9 temperature

10 pressure

10a H2 + €O charge

11  make-up gas

12 residual gas’

circulation

14  make-up gas
15 residual gas

16 conversion ratio :

17 gas conversion, percent of charge
18  selectivities

19  olefin contents of the fractlons-
20 composition of the C4 fraction
21"  composition of the FT preduct, mass percent
22 composition of the C2/C4 olefins
23 yield

24 date

2>  hour

26  degrees C-
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Table 38b Results with the Mn-Fe catalyst 1 (Bergkamen) part 2

program ET- 540

liquid phase reactor number 1
catalyst number 26

experiment number 81

suspension volume

beginning

duration

analysis number

temperature

10  pressure

10a H2 + CO charge

11 make-up gas

12 residual gas

13 circulation

14  make-up gas.

15 residual gas

16 conversion.ratio

17 gas conversion, percent of charge
18 selectivities

19 olefin contents of the fractions
20  composition of the C4 fraction
21 composition of the FT product, mass percent
22 composition of the C2/C4 oleflns

N I U, RS S

23 yield .
24 date
25  hour

26 degrees C
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Table 39 Results with the Mn-Fe catalyst 2 (Bergkamen)

program FT 540

fixed bed reactor number 3
catalyst number 47

experiment number 7

catalyst volume

beginning

duration

analysis number

temperature

10 pressure

10a HZ + CO charge

11 make-up gas

12 - residual gas

13 circulation

14  make-up gas

15 residual gas

16 conversion ratio

17 gas conversion, percent of charge
18 selectivities

19 olefin contents of the fractions
20 composition of the C4 fractionm
21  composition of the FT product, mass percent
22 composition of the C2/C4 olefins '

W~

23 yield
24 date
25  hour

26 degrees C
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Table 40 Results with the Fe-MN catalyst 3 (Bergkamen)

program FT 540

fixed bed reactor number 3
catalyst number 46

experiment number 8

catalyst volume
beginning

duration

analysis number

temperature

10 pressure
“10a U2 .+ CO charge

11  make-up gas

12 residual gas

13  c¢irculation

14  make-up gas

15 residual gas

16 conversion ratio

17 gas conversion, percent of charge
18 selectivities

19 olefin contents of the fractioens
20 composition of the C4 fraction
21  composition of the FT product, mass percent
22  composition of the C2/C4 olefins

W~ W

23 yield
24  date
25" Thour

26  degrees C
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Table 41 Results with the Mn-Fe catalyst 4 (Berkamen) :

S\-Ooowc:\mbumn—'

N N O N R O o e e Bl sl el el il =
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~125-

program FI 540

fixed bed reactor number 4
catalyst number 45
experiment number 5

‘catalyst volume

beginning
duration
analysis number
temperature

" pressure

H2 + CO charge

make-up gas

regsidual gas

circulation

make-up gas

residual gas

conversion ratio :
gas conversion, percent of charge
selectivities

olefin contents of the fractions
composition of the C& fraction
composition of the FT product, mass percent
composition of the C2/C4 olefins:
yield

date

hour

degrees C

first experiment
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Table 42 Results with the Mn-Fe catalyst 4 (Bergkamen) ; second experiment

program FT 540

1

2 fixed bed reactor number 4

3 catalyst number 43

4 experiment number 8

5 catalyst volume

6 beginning

7 duration

8 analysis number

9 temperature

10 pressure

10a CO + H2 charge

11  make-up gas’

12 - residual gas

13 circulation

14  make-up gas

15 residual gas

16 conversion ratioe _
17 gas conversion, percent of charge
18  selectivities '

19  olefin contents of the fractions
20 . composition of the C4 fraction:
21" composition of the FT product, mass’percent
22" composition of the C2/C4 olefins
23 yield

24 date

25  hour

26 degrees C
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Table 43 Influence of the reaction parameters

rising parameter wvalue

Co /HZ ratioc

pressure

space velocity

catalyst age

desired

average C number in the molecule

ethylene content of the C; fraction
ethylene content of the C,/C, olefins

10 C,/C4 olefin content of the product palette
11l butene~l content of the butenes :
12 synthesis gas conversion "

13 Gy/Cq4 olefin yield

14  meanings: + rising, O constant, - falling
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7Table.44 Comparison of catalysts

O oo~ Oy n B~ W o

catalyst type

iron precipitation catalyst

Sasol catalyst 1

iron whisker catalyst

Ruhrchemie catalyst LP 8/78

Mn-Fe catalyst 2

Berlin

Bergkamen

liquid phase reactor

fixed-bed reactor

temperature

pressure

space velocity

CO/Hs ratio ,

circulation ratio

ideal gas conversion in percent of the charge
selectivity in percent of C

olefin contents in percent

C, fraction

¢, fraction

C, fraction

butene-1 content in percent of the butenas’
composition of the C /C4 olefins in percent
C;/C4 yield in g per m° (Vp)

relative to actual conversion

relative to 80 percent conversion
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