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INTRODUCTION

Iron catalysts have froquently been_}propoaed for the synthesis of
 hydrocarbons-from O and Hy. It has been demoner;rated thét the use of high )
oressiu'es under'certain conditions is essential for 'good‘conncreiono' Iroh:
has a great advantage over cobalt and nickel in being less exponsiveo Hmvever,
this advantage has hitherto been counter—balanced by the lower actu‘fity of the.
liron catalystsa - Iron catalysts yielded essent.:lally snaller yields of lwdro-
:carbons, possassed a shorter 11f‘et:|.me and had to be operated at higher tem-'

' peratures° ‘ . R _ BRI P 'fﬂlix,:" ‘ |
: im & : This thlrd factor becomes 1mportant if the coollng medlum is watere'
ZWhen the cooling water tenperature 1s 200°C°, the corresponding steam oressure'

?:is only 15 atmospheres° At 229°c,, howcver, the steam.preseure is 25 atﬂos-[;

.‘pheres9 at’ 250°C°, it is ho atnospheres, and at 290000, a steam pressure of 80:

';atmospheres 1s requiredov Obv1ously,~1f it should be necessary to operate ther

'”react:.on at 300°C°, j;he use of water as the heat transfer llquld;would’be :m- ,i

_ ,ftadv:t.sable o

.;xperlments have frequently been carrled out to impi'ove the aetinty(

e

'f-‘oi‘ the :1.ron catalysts either by the addlt.lon of promoters, such as "opper, or

':."by' pre{l:.minary reductlon ZrWlth hydrogen or carbon monoxide—hyo.rogen_mlxbures.,’"_'




dinintshing the }wdroearbon yields or' ehortening the 111‘etime of’the cata]yst,, :
l(oreover, the temperature at whieh ths reaction is carr:led out ie not exceseive),v
‘lhigh.,",‘ ' ,‘ o

" This surprising and teehnicelly important development was the pretreat-

; méht""ef the iron ‘catalysts with CO-rich gaees at ereseuree well bglow one atmos-

phere‘,\L In order to get very good reeults s the pressure ehould be only a fraction
of an atmosphereo After the pretreatment‘ of the catalyst ths conversion of co-
H2 m:!.xturee takes place at elevated pressures oi‘ 10 to 30 atmospheres. ‘ '

_ It ie assumed that by pretraating the iren—eataly t in the manner out—

E 1ined a. definite internal change occurs., 7 e are of" the op:mion that iron car~

,v-b:.dee are formed and a well-defined pattern of carbon is disoersed throughout‘ i

‘the crystal la.tticeo Thls dlspersion oi‘ carbon and oi‘ iron carbides imroves o

fthe catalvtic nroperties o.f the iron. pcrmanently, Hydrogen should not be uscd

_’_‘ffor th::.s :mductlon as only reductlon can be effectedo Although : he presence ‘0.

: 002 13_ known to hinder :mduct:.on, the carbon d:.oxlde which 1s i‘ormed during ‘

f;detrimental to _the catalyet., It has been observed that the "'act:w:.ty oi‘ the '




,syntposis‘wﬁs Between ?20—230°C.A For this reahén,-it is’recommoﬁded that in-
duction and synthesis be carried out in separate reactorso | '
OPERATING CONDITIONS _ -
““;Tha induction of the catalyst and the'syﬁéhe51s of the hydrocarbons
'proceed‘nnder entmrelyyd;fierep@ conditions, . The optimum conditions are dis-

cussed. below, -

N

= o oo - Induction—‘.v SR

Carbon monox1de-rich gases or better stlll, nure carbon monox:de

should be usedc; It is also permissible to use CO whlch has been diluted by
an. 1nert gaso If co. and Hé mlxtures are employed the greater the H2 concen—

tratlon the poorer the resultsa e °¢m1;~_} Ry h" f j"gi;;‘ﬁ

_3500c:° o . - -

: ffThe contact tlme should be short'in order to keep the partlal pres-g




elewly for a properly inducted cnta]qet. A catelyet which .was pretreated at
l’5 etn-.oepheree pressure with h liters per hour of a 1, 8:1 mixture of CO and
By at 259°c, for 2k hours d:!.d not give any conversion when operated : ith syn-
thesis gas at 230°C, It was necessary to reise tho initial temperature di- ’
rectly to 260°-280°c.,, and tho yields were unsati.sfaotory. However, the eeme
catalyst inducted under similar conditions, but at one atmosphere pressure,
produced a satisfactory yield when operuted et 15 atmosoheres and 250°C° The
reaction teqperature wes increased appro:dmately 2 to 3 degreee for each add:.-
tionel week of operatlon in order-to. ma:mtain h::.gh conversuon° If, however,
the °ame catalyst ‘was inducted at 1/10 atmosphere and othemse similar con- .
d:.t::.cne; the synthes:Ls could be. started at 2300-23500,, and practically com-’
plete conversion obta:.ned from the very etart° To maintain good conversion,
1t r‘l'aS necessary to ra:.se the temperature by cnly 28°Cc i‘or the first three :
months of operat:.on, and 7°C, i‘or an additional three monthso Thus s a cata-
lyst was obtained which requ:.red a reaction temperature increase of only

5°Co\ever 1/2 ‘year oi‘ operatlonn : Ii‘ , atalyst vras pretreated under‘the

with comol te c nvers:.on cf the COo No :an'rease J.n reactlon temperature was N




h lit.ere of CO per 10 grams of Fc. Then the catalyst was operated with a gas
fconsisting of CO ‘and Ha in the ratio ‘of 1 8: 1 at a pressuro ‘of 15 atmospheres
and temparature of 235°C, The contrac:i\on was 55 percent." corresponding to
complete conversion of the ‘COQ The yields of solid liquid, and gasol hydro-
carbons were appro:\dmately 150 go /Nm3 of the CO-HZ mixture, After three months
of operation, the actlvi.ty of the catalyst vwas still con..tant at the same oper-
"'-’ating temperatureo o 'k
 The liquid hydroca.rbons cons:Lsted chiefly of relat:wely anti-knock-

proof'benz:.ne s boilz.ng up to 180"0o Twenty to th:Lrty grams of the yield were ',

: C3 and ch hydrocarbons H the unsaturated port:.on of th:.s fractlon is extremely

v lmportant for the product:.on of hl,t_,h octane benz:.ne (polymer benzme)o

£
4

B \ : "ue clam the f0110w1ng, ” : _. : | o | ‘ ’
B A process i‘or the P!‘cductlon of h:.gher hydrocarbons from GO and Hz

'over 1ron catalysts preureezted w1th CO or CO=-r:|.ch gases ‘at’— ressures below

one. atmospherep " Thereafter, the synthes:.s proper 1s carr:.ed out with CO and

Ha mlxtures at elevated pressures 5 prei‘erably between 2 and lOO atmosphereso :

A process acoordmg to 't.he above cla;un .m whlch the synthes:r.s pres==

e S ; N

'.snres_range bet.ween lO and 30 atmcsphereso

A procedure accordingwt "—both | f the abov e cla:.ms mod:.fled so that

”:.nduct:l.on lS 'arr:.ed out'f at about-_'300°0c. and}‘the synthes:.s between 200° and

3oo°c;" o
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