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The Catelysts

A, Precipitation of Catalysts.
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varlatvicns in the method of prepnpatlion of iron catalyste
or ceritalia addlvlcns $o them, coulsd affsclt the course
of reactiion of synthesis et 2tmoepheric pressure by
increasing the yleld of liguisd hydrocarbonsz. Hany
nundreds of 4ifferent ivon catalyste have been prepared
w&th 8 greatest waraeuy of aﬁﬂitxors and Dy dilfersnt

ethods of precipltation.

It hﬁs, howavers been JTound in the courze of oup
work that the re qLiIOﬂ objectives could only be reachses
vhen operating under & slight pressure, kut in that case
the iron c%tﬂlyﬂua uged could he prepa?na-an a great
varlety of waye. If catalysts were subjiected %o &
certain pretreatment (forming) befere bteing put in
operation with gases geqtainiﬁg carbon monoxide under
pressure, catalyests consisting of 1ron zlone coulR
be used for many murthm ¢ synthetize a gatisfzctory
Jiela of the reguired h3536u83b0n$ from carbon monoxise
and hy<rogen. ' '

1. Raw Material , o

PR

Solutions of. izon salts weve gcnera11y used as R
rew material for the preparstion of iron catalystse, SR
and these sclutlons vers/prepares Ly disdolving e
technlecal gresfe of iron., For compsrison tests vere
made with the commercial C.P. grefe of iron =alts.
Mozt of the t@sts were nede with the following iron
compoundea. ’

a. Farrlc nitrate (C.P.) =
b. A golubtion of moatly trl-valent iron

nitrate prepered from technlcal ipon filings. For
its prupavﬂticn small proportions of fron filings were

added %o nitrlc acig cf an originel Sp. gr. Pu 1

without _permitting the tempsraturc ceed 40 - FGQC
{above 60 - T70°C the q*lrai decomposes with the f:rmafﬂon
of insoluble cownnuﬂao) _

¢c. The ferrcouz nitrate solution wa pared
by using s niltric uCi” of & maximuw 3p. gv
and iron filings meinteining the LeWﬁessts

-40CC, (hlghsx seir concentration or high empe**atu"eQ
resuiteﬂ in convers 5oh cf the ferrcus inte the ferric
form, in a violant rescticn). *
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2, Preciplieis
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The cencentration of the irsn'solution unen
for precipitation was in general 1 g cf iron in
20 11 of zolution {for sivalsnt sn i3 Gtrlvalent czd :.79: ).
The solution was firsi neul relized in the cold wit ,
& coacentrated szoluticn of sodium cgrbonate, Ln?;l the
preclipitate just refizsolve.  The fevric solubions
were pﬁcclpitat@w woatly at 10090, the ferrous zolutions
at 2 maximum temperature of 7O - ?5”0, veing slight.
excess of sodlum carbonste. Ag = rula the soluticns
contained 1 kg of soda teo 8 - 10 14 of vater. After

‘ precipitation, the solution was briefly heates to

boiling, filteread and washed with not Aletilied water
until free from 2lkali, The moist- precipitate was
ageln suspendesd in Alstilleqd wster, mixed on a watern
bath until b“movcnbowa, and with the reguire’ amount
of alkall (4in mosit ceses potagslivm cerbonate dissolved -
in wster) with & steady stirring. Most of the water
wage g¢vaporatesd on. the vater bath with ‘continuous siirring.
Tho Ccuwl?"&” wag next heated cﬁu*u?ght in a df ring
oven 5t 110%C, grenulat d and freed from dust. The

"'.:

(%
"ferwic ztﬁlvrfn" are black-brown, rather hard, an&
heve mostly & vitveous {racturs. The Fferro us catalyste
ava voluminous and earth-brown.

The ferric cana?yqfs pr@oivjtmtmf with sodlum
¢ rbonste have been found in gencrel ¥o be superion
ts the forrons ecntalvete, For thie reascn catalysis
Iide i'rom the ferr¥ nitrete golutlons of technical

-grade of lron were used in most tests ans designated

as the normal iron cataavsts.

during their Qﬁﬁ
of tae iron solut
otherwise vwhen he
turhldfity woul? form 7
of inscluble salte, and this woul ﬂffecb
dueipllity of & good catalysis. 2. The hollin
iron precipitate before filtrstion wae imporiar
the acuivfhy and the 1life of the catelysts. Thi
be seen in table 1. There CQLP4 rets prepared und
difTerent temperature conaitl compared wilth
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‘each other. The contrachion ruai.b synthsesis {carbon

monoxide - hyirogen mixture 3 : 2, 15 atm, , E;BOC),
vas used &3 & nmeasure of Ebu 2ctivity after Aifferently
long use.
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long use

The greatest possible contractlon with 2z agzumption
cf a 100 percent conversion to liquid ¥ ‘

according to the equation 2 CO + 5 ig 60 .
percent with s zynthesle gas contslas 10 mercent of
inert constituente, ,;utual ontractions of 50 - 35
percent were obsepved in the best yields.

Effect of Temperature of Precinitnotion upon the Activity
_ o Ipvon (mtaslyote . ‘
Precipitation Hested to Alksll Days of Operation
Temp. ©C boiling Content 1 2 5 10 20
after ' Contraction in percent
Precipitetion e :

S Cl k5 - 44 43 -
60 | 1" 50 = 33.20 . -
-1 50 - 48 51 -

20 " 1/~ : - 850 48 51 50",
20 1 minute 1/4 55 55 48 48 5o
20 5 " o 1/h - 56. - 47 48
100 1 " 1/4 50 50850 49 ' 5§

- Thisg table showz that the tvc catalyste not heated
te bolling either faziled to develop full gctivity or else
loet it very repisly. Cotalyots heated by iefly to
bolling end thoze boiled for one minute were equally
goodg longer heetlng broughit no n‘"aﬂzagee. The last

teat vhere pwecipiuﬂt:on wus done &t the bolling polnt
reprssent% the norm=l lron c»ta133*a
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roipitation with Amwonia

QO selution of

A stream of ammonis was
ferric nibrate &t 50°9C containing 10 £ imon/1i, The
rate of {low of the gasecous mmo;*a waE ia jC?TP31 go
regulated that the pre: 1p1uRu1Dﬂ waeg cozplete in twsnty
minutes. Until the en? of the precipitation, smmonile
is guantitative &beorbed. An equal volume of bolling

dlstilled water was added to the nasty pwe
the mixture Pi“bwvcﬁ and the precipitat
bimes with hot gistilies water. The su
vas done in the same vway as with the cata
with sodlium carbonate. &ﬁe ;won ce* 17
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L, Adgition of Kiemelguhr

iron-kiegelguhr catalysts hove been used in
a number of tests. They will be dlscussed in a speciel
section. In general the addition of klegelpuhr was
done after the elkalization, during the evapcration
of the catalyst mase on the weter bath. The previous -
gispergion of the kiéselguhf in Ailatillsd water offers
an advantege. It will prevent a too rapild eliminstion
of water from the catalyet mezs and the formaticn of
nen~-homegeneous lumps, ~ . B



