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11, "Corrected” Catalysts

————

in developing the ocatslysts described until now
certain sssumptions and ijeas on the structure of the onreduced catalysis
was of decieive impoertence. As has previcusly been gtated, titanium .
maznetite wae considered es s base: X FeO.re203 plng/Feo.TiOge It was
correcpondingly assumed in developing further catalysts that, along
with Feg0q @s the predominant ground mass, the other additione were
introduced in the shape of zircmetes or titanates, e.3. Kk 1298

10 Fez04 vlua 1 FeO . Zr0z plus 1 {(¥Mn0.E20) Zxos plug 1 080 +Zr0ge

It wes sesumed that the vitraeous or orystalline’binder” oon-
ginmted of these eddlitions.

Conversien to mol %, based on the conoept as explained
in the above exsmple, yielded disorepancies. If, on the other hand, it .

~as sgsumed that the besioc mdditions were sbsorbed in the form of forrites,
the ocorresponding -
and the scidie sdditions in the form of/ferrous compounds, .no difficulties
are then encountered, e.gZ«
10 Feg0y plus 1 MnO.Fez03 plus 1 0a0.FegOz plus 1 KpO.Feglz plus 8 FeO.
ZrOg.
‘ Conversion
to mol § resulted in eimple numericsl ratios
. which osn be reduced eppsrently to 1desl simplified formnles i1f dividesd

by 2.5. The following examnles demonstrete this:

"In this menner the compositions of the following catalysts were
oonverted: 997, 997 SuE, 1£98, 1302 Guk, 1208 Cuk, 1328, 1337, 1343, 1344,
1245 and 1546, A series of £4 new catalysts were obtained which were
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decignated 85 "correated catelysts™ , as & result of trinsposition by

convercion, by simplificstion in the eomposition, snd, finally, by the

replacement of Zr0p by T10g in the case of individual cutalysts,

There sectioncs were subjected to opticsl invectizution and
then, after reduotion, they were inv.etigeted ms to their eslalytie
efficlency in 2 1-1iter recctor. The ssctions of these catalyets
exnibited very simple picﬁures thronzhout, Tyre I i: almost exclusively
represented, 1,8, there is no vitreous %inder. The becge crystals are
homogenooﬁs en? uriform with, for the most part, medium to moderste
anigotropy. This corrosponded to brevious exverience so thet Zood
catalytic efficiency #as to be expected,

: medium

Indeed thase cetazl ots ~roved to be quite practibvable )
catalysts, with 1nd1vidaal rerformances exceoding the 100-g threshold.,
Liowever, we were thorouzhly disappointed in our expectation that new
end even better catslysts thean the original ones would be created with
the aid of this conversioﬁ; Interestingly enough, the ThOg-con-
talning cetalyste, sas compared with the ZrOg-contaiﬁing'cat&lysts.
either fell below or rsmained st the same or almost the same velues,

A leap, such as weas czused by the transition frem TiCg to 2r0g, was
not observed in s single instance. Leter on perheps individusl
@zperimental melts will he produged to tast the efficiency of ThOg.

Since these corrscted gatulysts were thoroughly diseppointing



despite 811 our hopes, & new conversion was undertalen to find ount
the reasons, and the series was considersbly expanded. The welis as
wall as the enclyses of the unreduced catslysts were ro.onverted to

. ) )
mol ;o erid conmpered gelnst sach other,

This teble chows that 1t is nececsury to divide by 2 &nd not
es wag orizinaelly thorght, by 2.5, in the reconversion of the &ﬁalysas
end also in rany melte in or&ervto srrive et "cimplified sunericel
retios™. This importent. inasmuch 2s & zood many shifts occur in favor
of the Fe0.Feglz, &nd often slso in fevor of the reC.irCg in mést caces,

can explain why
1t is opossible that this the already tested series

of correctod cstelysts wes o0 dissppoirting. convercions had been
effected by division by .5 and the compositions of the melts corputed
gccording to numeriel ratioms thus obtrined. The c¢ircirmsbence that the
cctelyste, which fused sfter this incorrect calculstion, dropped €0
much in efficiency as compared with the criginsl ones ould cpresr to
Jetd to the conclucion that the cetalysts were rether markelly dcpen-
dent on the rastio of their consitusuts und rescted very seneitively
to cheangas.

numerical vatios"”

The "simplified or the mecl 5 shows the

followvinz mean velues for the most important catalyst componsnts:

mognetite proportion FeO.7ep0z : 56-38 or in moll 72-76
esrth alksli proportion e.g. Cal.Feglz : 1 2
potasgium proportion Ep0.7e203 1 2
heavy metallic ferrite e.g. Cu0.Fe203 : 2 4

s 10 20

"a0i1d" proportiong e.g. FeO0.2xr0g
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Tc d2ve the 4-substande catalysts have been the most oracticsble,
but individuel Z-substance and H-subsisnce cétalysts have 8155 come be- .
t&een tha same boundsries.

46 roceive the iwpression from s11 this that s quite ;pecifie
ratio #hich cen be fixed in whole numbers is necessary for. cptimum pere
Tormance of the catalysts. Ihis is sesn from the above fizures and can
be yonverted to an o:timum mixture. In this connestion the hesvy metsllies
portion (Cu0 . ¥eg03 4 2n0 . ¥eg0z) should bs inadiuded in
th¢ megnetite portion, i.e. the heavy metllic componsnt shoul be rediunced
in ithe comnutation., L3 was slready stated before, varistion of the
earth alkalis =ppears %o have & less marked influence; on the other
hand, the varistion of the "oold™ componsnt is decisive., is was previously
indicated. the qualitative change corresponﬁing[to fha molar weight
sxorzises a fur-reachinz influence on the quality of the catalyst, 1.e.
redﬁction of the =gid componoent has the soffgct of a shift toward
hydrocarbon formation; convarsaely, 4n inoresse has tha effeot of
boosting sleohol formation nlong with incroased gas formation (chiefly
moethane). lhoss varilation 8 also appear to occur +ithin relstively
narrow boundusries. Yo this should be added the influence of the poxtessium,
for aithout potassium_the_efficienc;;g? coppsr-containg catalysts is
slight( in sny cuse potossium sprears to promote & certain
tondency toward hyirocsrbon formaﬁion. wombined with copper the potussium:
exercises an effect which none .of the other components possess in them-
salves.

Unfortunstely, wcourate experimental chacks of these conclunione

ara _
8t11l miseing and are not possible to the suthor st the moment



32

because of sonditions, particularly inview of the faet that the pilot

nlant has been dsmaged by air rsids.



