The Cil-Zecireulation Proces

Some of the advantagns of the liquid phase
zan be retained and some of the disadvanbtages
aatalyst Is srroanged in & fixed b d and il circulate z
t.. remeve the heat of resotion and the products, Juch a

was developed by L. DuTbsciwnidt, of toe LG, Farbons
present orpinion of the compeny is that fhis is the
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est method of conducting synthesis with iron catalysts,

Jthough 1t does not give quite such high yields as

ynthesis in the usual Tubrchemie type of reactor, it the
sd of the war they were plamning a 40,000 t,/vear plant

o this process.

, melted iron catalyst wes to be used in 8 - 12 mm.
jech, znd reduced with hydrogen. The rate cf oil
ecirceulzation used on the small scale was 550 - 750 litres/
pur for e reactor of capacity 60 litres. The pressure was 20 atm,

wl carbon dicxide the main oxygen product.

REEIE

It was pointed cut that this process, in which the
shole reactor is filled with il is very different from that
ieveloped by Ruhrchemie in W“l:h a Tixed bed of catalyst is
srrayed with oll to keep the catalyst free frow wax and to
remcve the heat of reaction by the latent heat of
evaporation of the oil.

jirect Synthesis of flcoohols

Ruhrchemie gave the following details of a semi-

techmical scale test of the cetalyst Pe 100 ¢ Cu 5 : Cal 10 :
Mieselgohr 5 EOH 5, wiose laboratsry scale

testing have siready been described [3IC5 Report 447,
ippendix VI,

-

preparation and

The catalyst was precipitatsd with sodiuw carbonate,
nelf o the kieselguhr being added vefore and bhalf aefter the
arecinitation. It was filtered on the filter press and
seshed for 30 minutes and then repasted with 70 litres hot
water per ko, iren and filtered, The repasting arg filtering
were repcated twice. sfter the last of these filtrations,
Nas11ng was continued for 100 minutes,  “he filter-cake wes

woremnated w_tn the 3. XO0J in the extrusiomn press and then

rzlea at 1407C. or less and the threads breken to 1 - 3 mn

plCCCS.

Eurcith,nt w.s donme at 2259C. with 75/ hydrogen (the
for 2. hours =t = space velogity of 6,000/h,,

rest nltrguenn
the iron was

2nd this -ausea rcclptloﬁ so that 71.8,. of
soluble in 2. acetic acid.

}

%ynthasi; was carried out in & seni-technical scale
~lant with 15 full sized doudbie tubes, using wabter-gss at a
ace velocity of 100/h,, pressure 10 atm, , temperature 200 -

54,°C, ad no recirculstion,  For the 750 Lours of the



135

experiment the sonversion U = 60 ~ 65%, the utilization
ratio X = 0,65 ~ 0,72, and of tha gas converted, 14% went to
fors methane. The yield was 95 g./N.cuam. and of this,
about 15 . was gesol. The composition of the products ia
ghown in Table 50,

Teble 50,

Troducts from the Direst Alcchol Synthesis

Total S.P.L.
Weight| (i.e. Volume soluble
1A ]
i) in H SC - I o
mixicBre),% 5 b

Benzin - 20(]20@ &0 75
Diege) (il{ 200~ 3207C. 12 70
Fex 320}~ %, 25

Swnthesis at ftmosrheric fressure

Tr. K81bel, of Bheinpreussan, gave the following
particulars of his latest resulfs in this field. The best
catelyst had the compozition Fe 100 ¢ Cu 1 - 40 : kieselgpte
50 - 400 ¢ E GO %+ =~ 45, although attenpts were baing made
to replsce the vdeselguhr by dolomite as in the other
Rheinpreugsen ivon cztalysts. 1% 1s prepared by dissolving
the iron in nitrie ascid to give & 10% solutiom, sdding the
scpper plirate, boiling, edding the kieselguhr, mrecipitating
with boilin‘g;(}}% sodivm carbonate solutiom, filiering erd
washifg. .he potassium carbonate is dissolved in water and
ig stirred info the filter cake which is then drisd and
gramlated to 1 - 3 mm, pleces. ~1% ia not sutmitted fo any
process involving Forcing through dies,

The success or Tailure of thiz catalyst depends on the
pretreatinent, which is done for 4 or 2 days al 230 - 238°¢,
with syntheeis gas, H /GO0 = 2, which has besn carefully
frecd from both carboft dioxide srd water vapour, and is
passed at 20 times the pormal synthesis gas rate either
girectly or with recirgulatior {recirsulation ratis 3),
et atmospheric pressurs.
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Syntheszis can either be done with watsr-gas uging .
reciroulation, or with & gas richer in hydrogen, approaching
‘the composition of ordinary synthesis gas, without
reciroulation, and in both cases the results are essentially
‘the =ame, The longest run so far was with waler-gas, and
‘lasted for 2 months at 248°C, without any sign of the
gativity falling off, Mo regeneration treatuwent was dons
giring this period and i% is estimated thet the catalyst
Jife will be at lesst i months, taking into accouny the
ract that iron catalysts do mot respond o reganeration
trestments nearly as well as cobalt ones, The yisld of
products, including methans, is given za 130 ~ 135 2. /Boou .
(CO +H_) for ons stege &t a space velocity of 250/h., end far
iwo sthges at a total space veloeity of 100/p. it is 460 g./
Necuom. {CO + H_), including methane, or 150 g. without
methane, Half“ef the oxygen product is water, helf carbon
dioxide, and the utilizetion ratio X is about 1. it is
rather higher in Stage I then in Stage il, and 1= not
affected very much by the smount of alkall in the catalyst.
The conversion of carbon monoxide, U _, is 85 = %% for
Stege I end 97% for the two stages tdgether.

The products contain as high a proportion of wax as
those from cobalt medium pressure synthesis, and the amount
of olefines in the %otal products is very much higher, being
L0 = 5O%  The more alkali there is in the catalyst, the

igger the proportion of wax in the producis; the toial
vield of products is however indspsndent of the smount of
glkeli in the catalyst.

Wor synthesiz at atwospheric pressure, the K.W.I, used
the Fe 100 : Cu 20 ¢ K GO 1 catalyst whoss preparation and
pretreaiment have already béen described (see p. 122 ).
Synthesis was done with water-gas at 205°C, with a speoce
velosity of 50/h. or at 215°C, with a space veloclty of 100 -
150/h. For either set of conditions e gonversion was
U, = - 055 end the yield, including methane, 140 - 145
g./N.cu.m, inert-free gas., Toe methane amounied %o 2 -~ 4 g
for the lower spaze velocity and to 5 - ¢ g. for the higher one,
This yield was mainteined for 3 months by cerrying out &
solvent extraction every 2 or 3 days, and by allowing the
temperature to rise 52 by the end of the 3 months, s
formation of meihane increased a litile during bhis period.

The products contain samne 30 = 4Dk wax, of b.p.
»300%C, , and they very in colowr from vellow to bright



PN

brown dus o resine formed from unzatursted producis. . More

T OO

- 1 - . . = Y v Lo o=l
compounds are Formed than insynthesis with cobalt catalysts, thy

amount being the sawe as in the medium-pressure iron Helichssabvepas.

5
experiments., The utilization patic ¥ = 0.6 so that nc second iy
is possible.

pul

Reviewing the prospect of synthesis st atmospheric o
with iron catalysts, Lurgi are esrtain that from the poin
costs the vosition is worse than for synthesis at nediun Dres

res
.
o
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