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Introduction

wc have DL41L8ﬁ¢Q some btime 250 & paner under the
itle Ao;rozima+icn o the Th eo~ct1 221l]y Poassible .
Yields cf the riﬁﬁh@“*?""th“ Miaﬂle Pressuwe Synthesls"”

1/. The expsriments wers conducted with cobalt-thorium

cqtulymte‘ The yields ipn solls sns li iu hydrocarbons
{without counting aboubt 13 g gazc ed_under normal
centhiahk to 150 g > with & me t 170 z/ncom
of the {7eal gas. Under the wmost f&voruale consitions
*0li4 paraffines formed over 1/2 of the product.

Franz Flecher ansd hlsz ¢ol abem tore have tried
ever sinece the beginning of their work on the gynthesis
of hydrocarbong Irom carbon moenczise ans hydrogen to
substitute cheaper catalyete for cobali and thorium.

Attemnta to uge iron catuﬂvutm vere maﬁe repcateﬂly .
In 1923 ﬁrgn” Pischer and Tropsch ﬁ/ have o ctaines a
mixture of the most varied oxygenates compounde by

conducting water gas over alka¢>égﬁ iron Su pressures
et about 100 atm and at 350 ~ 450YC, ans have npamed
the product Obuagnﬁﬂ synthol. Lhe Badlschne Anilin -~
and Sorefagrlk 3/ peve vorked wince 1913 gt similar
pressures aps temperatupes anu ;ave gucceeed in 1925
to synthetlze methanol Franz Fischer snd Zerbe h/
have &hown, also in ‘92; that when the pregsure was
reduced, the alkslizsd iron fllinge zcterd asz a catalyst
upon carbon Aloxide and hy-~rogen passing through an
intermediate formation of cup“cn uonoxlce and hy~rogen
with ever lncereaszing amounts: e '

~
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£ hyscocarbons. gheir
vork vag done in a Ci?CHL&blOJ spu L8

tug at 410°C

and at pressures down from 100 - 105 atm. A% high

prsszures only water soluble products were obtalned,

but at pressures 97 7 atm, down to whilich the experimente
vere continued, some oil has been ¢htainsd, which, ‘
as haes been shown in COﬂuLiiﬂﬁfnCﬂﬂ 8% thot tiﬁw,
contalined zome 40 percent of proifucts insoluble
conceznbtrated sulfurle acld, sns whlch wers ,Lvlla? to
netroleum in characisz.

Franz Flecher and Tponzch §/ states in 1026 in
connection with their publication on tge gynthesls of
petroleum, that atl teuperatures of 300°C ang ahove an?
with lrvon catelyzt, carbon monoxisde end hy<rogen can
1r;ewac+ g2t atmospheric prescure with the fﬂrm%ulcn of
nyfrccarbons Starving with this fect, they have ree
hu“renalJ Lrier in the following yerrs to increwse the
activity of the iron catalyst by chengling the method

1
of i1ts preparation and by making certein assltlons to
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it, an¢ lover in this wey the rezctlion temperzture ae

vell az ralse the yileld in liquid hysrccarbone. In

1928 6/ at atmospheric pressurs, 30 - 40 g of gasoline

and oil vere ohiained/lcbm of water gas. The Lemperatures
could be lovered to 240 - 2509C. The life of . the

catalystes amounied to a2 few days.

In 1927 Franz Fischar and Tropsch 7/ heve also
tried to convert water gos at 10 - 15 atm pressure
an~ at 250 - 280°C. The iron-copper catalyst obtained
by the igniticn of the nitretes were put in operation
directly vwith water gas. The reaction productz obtained
containes water-2oluble and oily subsitence in proportion
of 3 : 2 %01 : 1. The authors have then states thet
the results were posrer than when opevating at atmospheric
pressure. In the year 1934 Franz Fischer ﬂ/ hae however
stated in & summerizing article on gasoline synthesls,

_that 1 cbm mized gas &t atmospheric pressare procuced

a2 maximum yiel® of 30 - 35 g with ilrom catalyst {which
corresooncs to about 40 - 45 g/com of carbon monoxide
- water mlxture), an® they cteted further that this
initlal ylels “ropped by sbout 20 percent in 8 faye,

_ In 1934 - 1936 Franz Fischer and Meyer S/ have
again trie® %o increase the liquid hyirocarbon yleld
by improving the activity of the iron.catalyst., They
use” an ilrcn~copver preclpliates catalyst at atmospheric
pressure sn? succeeded in obtaining 50 - 60 g/cbm yield
wlth a meximum cztalyst life of 4 - 6 weeks,

Franz Fischer and Ackermenn 10/ heve obtalned in
1936 50 g of liquis hydroearbons/chm of mixed gas
by following very Adefinite conditions of precivitation
of the copper-free catelyst and operaiing &t simospheric
pressure. This yleld began to drop off, hovever, after
8 fev rfays, and they got lesz than Y0 g during the third.
veak, .

The vork then was done with a syntheals ges cont-
alning cerbon monoxide and hydrogen in & »roportion of
1 : 2, even though it haed alreardy beon recognizes that
the converslon of carkeon monoxlde with iron catalyst

procee~ed entirely acceriing to the empirical equation.

2 €O + Hp = CHp + GO,
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If the proportion of CO %o Ho in the svuthes
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uged was 2 : 1, carbon monoxide was only partly converted,
crense +

e o
ens the activiéy*cf the catalysis decrezse’ exbtrsordlnarlly
rapldly.
Yields obtained in work uy to thls time were at
most lezs then half as great £s the ylelds of the
industrial gescline synthesiz with cobalt catelysts,
which prevented their introduction into the industry.

The present work iz a veport of mesns found
recently of obtalning an almost complete utilizstion
of & carbon monoxide-hydrogen mixture at a slightly
increaced pressurs over extraorcdinarily long periods
of time by a proper pretreatment of the iron catalyst.
Different relative proporticns of peraffin , gasoline
and gasol hydrocarbons arz formed Agpending on operating
conditions. The total yields of this so called o
"iron mifcle pressure synthesls” ic 28 great 2z in the
gynthesls wlth cobali cotalyets, permlitting et present
replacing cobalt with iron. : ' .

- Tovarss the en” of 1937 Dr. Fischer has already
repcrted on the favorable course in our work ¢én the
eynthesla with irvon catelysts. Ii¢ wes intended at
that time to give the opportuniiy to reprecsenitatives
of gasoline synthesls to verify rapisly in their lab-
oratorles the results obtaines by us. The lmportance
of replecing cobalt with iron in the synthesls vas
partlcularly great in Germany, and Dyn, Filscher ang’
myself znd a number of colaboratorz hive intensely
follove” up the work in this fielis in the meentime
and in partlcular Auring the last year.

Patents on the important results publizhce” in the
prezent papesr nave been applied for by us ia the nams
of the Soclety for Stuly and Utilizatiocn {Shucien~
and Verwertunge -~ Gesellsewaft). Applications dating
back to 1937 have been turned over to the Ruhrchemie
A.G. to apply for joint pstents. In ths mzantime
eorregponding patents have also heen obbeained and
published in a number of foreign countries.



