Yo Catalysts Derived from Oxides

To avoid the uncerteinties ocourring when the mixtures ore
fused in a stream of 0xygen, experimente were inftisted to produce
the ocatalysts directly from the oxides,
The experimente were carried out in the following manneyr:
Pure, finely-pulverised iron oxide was mixed as imtimately as
poseible with the -oxides or sarbonates corresponding to the mixture
of the desired cataly;t. The best method of mixing was attained by wet
grinding in s ball mill, The watery slurry withdrewn from the mill
wes carefully mixed with the suitable quantity of X0H and the entire

mass was dried. This product was now pressed into 15 x 15 mm pellets
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er the oake which had received a somewhat detier eanqiltenoy by
the previous addition of scme dextrine (about 1-£ per 00!‘)..'58 broken
up into pieces sbout 10 mm long, A less successful attempt wes made

at & suitsble granulation by forming in : compress.

At first an unsuccessful attemp@ was made to achieve the oxide
resotion by 1gn1t10n..ﬁowcvor. einoe such reactions in & molid state
procede apprecisdly better in the presence of mater or steam st high
tempersutres, the exparimente were ocontinued in an atmosphere of steam.
Pellets of & suitable oxide mixturs were ignited in an iron tube at
800-850 deg C and superheated steam conducted through the tube. Afterx-
£ hours the pellets were withdrawn . Even externally they were strongly
modified. The subsicnces had undergone marked contrastion and were
tinged e dark grey oolor. The cleavage exhibited the same metellie
justre and dark grey color with a reddish cast a8 fused ocatalyste of
the same eompdaition. The desired conversion wes therefore successful,
The iron tube that ¥oe employed wes naturally strongly attacked
by the steam et the high temperatures and had been converted into irem
oxide. Therefore, & porcsllan tube was employed in further experiments
with the result that the oohversion in the stesm atmosphere failed to
ocour, It was evident that hydrogen Wae neascessary in
addition to the presence of stesm. Therefore, the steam was heated in
a preheater over glowing steam and only then oonduct;d over the pressed
catalyst substsnces. In this menner the desired oonversion wes immediately
attéinod.

Consequently, we see that the desired cetalysts cennot be

produced by ignition alone, oOTr in pure steam, or in hydrogen, but by
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by heating the oxidic substsnces in sn atmosphere of steam and hydrogen
{f4le number 11123). Further experiments showed that pellets of pow-
dered iron with suitable additives, that i2, practicslly thae same
Emixturo a8 was previously employed for fhe fused catslysts, slmo allow
conversion of the desired catalystis in this treatment (file number
11934),

Hioroboopio examination of the sestion showed that the desired
offect had been atteined. The samples disclosed praotically the iden-
ticel structure snd optiocal behavior ss the sorresponding fused
c:talysts, i,e, by conversion of the oxidés in hydrogen-conteining
steam the same catslysts are ocbtained sz by melting down motallio
magses in en oxygen :tream. The atrusture, however, is much more fine-
grained with grester porosity. In this mmuner the cestalysts 80 produced
roceive a greater internal surface which conditions an increasse in
aotivity, In general, thes¢ ocatalyats are sctiveted at much lower temp-
aratures than the fused catalysts; also, as far ss oan be seen from
previous experiments, the yields are noticesbly better. It is true, of
ocourse, that this 1s asccompanied by a greater sensitiwity toward all
fluotuations of pressure, temperature, or gsseous state. In addtion,
they have a tandonoy towsrd "smearing"”, i.,e. high-molecular aompounds,
mos tly hydrooarbansfhégg formed within the catalyste, fillup the
catalyat substances from inside outwarde and thus eliminate the sative
surfaces This is espscially true in the cese of the so-oalled "shortened™
catalystas., A coarseflour (up to 1 mm zrain sise) derived from
soraps of the fused catslyst in question was added to the oxide mixture
in quantities of 60 to 756 per cent of the batch and, after the process,
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subjected to the sbove-dssmorited treetment, Cstalyst masses of
the poroeity of pumice were obtained, The initiel sotivity of these
catelysts is very good but diminishes very rapi&li es 8 result of
shoratory
this"smearing™, To date only orientation and somparigon/experiments
with these ggta%yats &re aveilable 8o that only gualitative statements
really be

esn made about them. These masses appsar to bde very
suitable for many purposes, partiounlarly if the teshnoisl problems of

production have been solved,



