IV. Conjectures on the Struvcturs of the Catslysnts

Ag was stated 8t ths end of section I, it turned out, in oomx’
trast with the orizinal essumption, that the cotalysts with\ thia best
eff ilciency also exhibit the simplest section pietures. Thifg medns thev
no jther orystals or other substances, such ag gless, or alwmost mppe

wors formed beclde the mass of the maznetitic basg nryst@@gg
Thip crystelline groundmass is opticallv moderstely to wearfly aniso-
tregpio, There are no peculiarities in the msjority of these aatalyiis.

In individusl sections sepmgragations of sn unknown neature arje disc&Tn-
able inm the interior of the orystal. In other sectiong new flogmetions -
with quite differnet optiesl propsrties

occur individuslly oy 1in small
groupe. Jasentially, however, the opticel behavior of the zrogndmsass
{5 very simple for the most part.

The X-ray exemination of the struoture of & number of ,tyﬁﬁpal
representatives of various groups for all pradticéf'purposas'dnhy
gave the interferonce of magnetite, Fezl4, with the normsl lstiiiice
constent, alpha = §.04. Only in individusl catelysts, which shixked
‘particuladly marked deviations, was it possible to determine we \ik
interferences of a deviating naturd, These, however, :pdmitted
of no simple determination,

de are of the impression that no insighte worth mentidn ing

8re possible by the use of X-rays, Opticel me thods appear to be sharper
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and more trustworthy by fur #ith r espect to varistions in compostion,

4goording to these expariences snd the result of the convers-
lons, the specific raquirements for the compoeition can be formulsted
mére xf or less in the following shsape,

The magnetitic’oomponant. Faz04, should consist of %8 parts
in the unreduced catalyst, or 88 parts if aoppar has been edded. To
this should be added 10 pertes of "spid components, the best of which
is considered to be Fe0.2Zr0g. Earth alkalis snd potessium shonld be
edded as ferrites in a proportion of 1 esch. Similarly, copper should
be added a5 cupric ferrits in a nroportion of 2.

From this we can visualige the situation in a magnetite which
is to a ce-tain extent sontaminated. It consists of 78 - 76 parts of
x pure Fez04 1o which has been incorporated ferroms sirconate (20 parts).
in a8 memmer sinilar to {lmenite in titsnium msgnetite. The other in

appear to be uniformly

themselves nezligzeable componsnts dispersed in
this lattice, indeed for thelir part effeat a homozenization,

The comparison of the "eimplified numerical ratio0s” or the
mol % of the table, particularly the ﬁaan values derived from it, shows
thet the sum total of the compounds aésumed to be ferrites stcnds

a simple ’

in integral retio of 4.1 to the "soid" componente, espscially to
the zirconate. If we bass our concéptioh with the formmla for titanium
magnetité, FeO.Fep03 « Fe0Ti02, which wss mentioned at the beginning
of the previous ssction, then the following formuls can be constructed
&8 the desired idesl formula for this type of iron ocatalyast: 4 MeO .
Feaoa_- 1 FeO . Zr0g. For MeO, Fo0 with 36-38 mol 5, earth alkali (ceo),
with 1, KgO with 1 plus Cu0 with 2 mol % 18 used. 14t i{s assumed that
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iron osn be replaced by Ca0 or Cu0 plus Xg0 within ocertein limits.

The "acid component"”, principally the Fe0.2r0g in this instance,
18 incorporated in botween symmetricelly according to the model of
the titanium magnetite. This rethexr bold hypothesis is derived from
the faast that it is especially the good oatalysts thst
sorrespond to the mixture as well es the snalysis according to this
formula, These catalysts all exhibit 1little optical anomaly whioh is
an indicetion of only & slight disturbance of the lattice. #e undoubt-
#dly have here a quite uniform, homogenous,and primarily regulsr dise
parsion, This regualr dispersion givee regular disturdance gpots which
are doubtless the "sctive spota” of the cataslyst. The increase in
catalytic efficiency with the rising atomic end molar weight of the
acid ocomponents is presumably conneated with the drop in atomic volume

4 completer
end the simultaneonsly better adjustment to the lattice. -
and more uniform and 8lso the formatien
incorporation of num.rous &nd
regularly dispersed active spois ia also effected.

The catalysts, however, are not employed in their oxidisc form,
but rether after previous redustion with hydrogen. it was not possible
to determins heretofore to what extent reduction proceeds ;néividually.
Optoal examination with sections revesled nothing, solely bare metallis
aress with no charssteristio detzils whatever, Comparisaon axperiments
witﬁ songruent oxide mixtures heving the same empiric compositoin
as the fused catalysts yielded similar products but, at best, only
1/6 of the amount was obtained which was produced by fused

catalysts. The probable eignificance of this is thst similar effeots
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can bo.prodnccd b7 mixing but that a complelely homogeneous ind alse
primarily regular dispersion has a fer superior offioionoy. Sections
of the reduced catalyet, in the oase of glass-containing catalysts,
1.0, those possossing'bindora". in no instznce revealed eoven traces
of the binder. It &ppears that during the leng thy thermal treatment
of thc cetalyst in redumotion either absorption into the matallie
8pongy mass or perheps even 4iffusion ocours, This could have resulted
in effeots similar to those Sccurring with the alkslised sintered
estalyste proposed by Dr, Hiahaol. Howevcr, it appears to me to be
more favorable {if a thoroughly uniform etruoture is sttained by fusioen,
gsonsisting, as was desorided, of a guite uniform disporaion throughout
the entire mass of the oatalyst. aieo 4n the reduced oatalytt. At lo-at
~8uch catalysts are easier to “"handle",



