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The I.G. HMigh-velocity Gas Tecycle Process

The following add'tional informstion about this methed,
in which the heat of rezction is removed by recyciing cooled
residual gas, at a very high rate, wazs obtained from
Lr, ichael who was responsible For its development,

The physical state of
Tu the first olace it must
breaks up im the rapid gas

the catalyst is very importank,
be very hard or sthorwlse it

strean end the resistance of the
bed becomes uneven, with the result that port of the
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cetalyst is only exposed to a slow gas stream and 50 becomes
overheated. ﬂence sintered carbomnyl iron catslysts were
normelly used but precipitated catelysts will do eguailw
well if they ore sinbered. Irregular pieces, of aize sbout
10 mm, were used and with these, good gas distribuiion can
alweye De attained by uvsing a large excess pressure for tha
*eciroulating AR, It was realized, however, that if regu.
shaped pieces could be used the excess pressure mighi he
T Cmceq ts 1/5th of the present walue, with a corresvoniing

szving of power.

g..,er

The design of the reactors must be arranged so that the
end where the gas enters is streamlinad. This was not dons
in a b cum rea.f‘to:':‘ made by I1.G. and turbulence ocourred in
such & way that in certain places the gas flow was not large
end hot srots developed. IT amother large reazior had to be
built for tiis purpose, one with about six ternste layers
of catalyst and cc*rol"m@ tubes would be uged and with such o
iesign a reckreulation ratic of 25 would be sufficient inmtezd
£ 400, Pigure 5 is a sketoh of such & plant end was obtairsg
fyrom the I.G. Parben at Ludgwigshafen~Oppau, Another
interesting type of reactor thet has een used for 5 litres of

h QO
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catalyst had a high-speed fan at the top and a centrsl tube
through the catalyst bed, and the fan was arzranged io circulate
gas up through the central tube =nd down through the cateliyst
wed. Both fan and mobor were enclosed in the pressure
resisiing casing of the reactor. Iin this way arn internal
recirculation cculd be carried cut in addition %0 the main
external cocling recirculation, and the temperature
gistribution in the reactor was thereby improved. Dr.
ichael thought it might aiso be a good idea to arrange

the catalvst in sn snnular space between twe perforated walls
ard ass 5 through, radizlly, frow e inside to the
castaidal with sl A arrangement cabalyst could be removed
conbisucusly Iron the bottom, reactiveted, snd put In agein
at the Icp.

Sta “tin, w1.,n synthesis gas with T c/OO = 0,8 to 1,2,
hael d that the high-velocity gas recycle process

e
will give an utm.’c of 800 kg,/umm, oz ‘tﬂth/h at n
corversion of Uap L g, = 15 - 50 and at a Semperature of
300 ~ %30Y2, The refotion goes in such a way as to produce
T woles ¢.rbon dicxide te orne of water, as the oxygen
T : Cf the [as c:onverte&, 2050 gors to form methane and
an of >
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methane iz given in
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products more active catelysts were reguired bul vrecipitates
catalysts were found to be much too soft to stand up to the
high recicle conditions.

In several reapects, the comiitions ere sirdlar jo
those that hol@ good when the fluidized bed technigue is
used, and Dr. Fichael hed actually carried out experimsnts
wits & f“midized bed in the reactor with inbernal

circuiatic quult-, woTe Very hdt. the
et DT e P i e : A
Ll L AT, UL AV TS L S S SR AT S oy
vroduction of products was ten to tweqt;, XOrmel
rate.

A3 is well-known, the catalysts used in tne work with
- - M .
high-velogity ges recirculation were mede by sintering

(%2

carvonyl ircmn It was thouglt to be useful therefore io
Tind oat how I,G. Ferben produced their caruoryl iron, and
the following information was obtained, Type £ iron is

roduced by decomposing pure iren carbonyl vaoour at 250 C.
"‘he particies Tormed contain 1,27 carben and zre of sizes
ranging from 3 to 10 microns, Type E iron in prepared by
adding 100 ammonia teo the carbonyl and then ﬂeuG’KOD&.L% it ey
befere, = The amount of carbon is less than in fype & but tae
powder contains o little nitrozer. 411 the carbon in these
orensratiols can be remeved by hydrogen at 400,



