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rTo the Manager of the Four-Years—Plan ey e

-General. Plenlpotentrary for~special-chemrcal-productlon problems**
Care of Dr. Altpeter fjf“;f SR P . :

. . e
RN SR

r*'e;-;,-cab;lf;fésuépljz: 1-/‘.1- rour iéttér Jamvary 36, dgh3e . -

REPRRES We are. referring to your aforementloned letterr-addressed to-our High- :
Pressure-Development Department.. Re learned through Dr.- Kranepuhl that you do
not ask for an iron. catalyst exhlblting exactlj identical propertles as the. -
‘Ruhrchemic cobalt: catalyst. ‘but that :you want information concernihg the general
p0551billt1es, inhowfar an iron catalyst can: replace the cobalt catalyst, :and how

‘the available equipment,; etc. ‘may be adJusted to the dlfferent synthe51s condltions
‘rcsultlng from thls substltutlon. i 3 P . _ : . :

59

' he thlnk that, up to this date, an’ 1ron catalyst could not be substltuted
,ror the cobalt catalyst because ‘the -canverters in ‘actual” service are llmlted,to:.T
a reactlon.tengerature of . about 2200" because of the water partlal Pressure.’ We

. assume that tkls is st111 ‘the. essential issue, . and ‘that,” therefore. we’ ought to
try to find an ‘iron catalyét not exceeding - thls temperature range, even at the end
of "its operatlon perlod.: ‘In this report we are describing a cdtalyst which: may be,'
most . suitable for replacirg the cobalt catalyst. . However, theré are still. some
-objections to be raised which we shall not omit t5 6 mentioni It is a catalyst
;developed in “the. Ammon1a~Laboratory ‘at. Oppau. Joirtlj'w1th the Ammonla Laboratory
.Wwe have examined the possibilities: for employing this catalyst, and-we shall - o
‘descrlbe the essentlal o01nts resultlng from the prlor experlments at Oppau.1.n;j'

C al st {

Sl ? It ls a precmpitated 1ron catalyst. contalning small quantitles of
lcopper.“potassium, ‘Mg0 and’ Kleselgur /’we shall call. it the" Mstandard” catalyst"

- The "heaping welght" of the catalyst is 0. h2 60 kg of. ‘CcOpper .are - naeded for one ff
. ton:of catalyst. A size. of "2-l mm . for the granules is. suitable, :Its- solldlty is.
much -greater than that of the Ruhrchemig cobalt-catalyst._ It ‘has been tested in-
~.small 1aboratory converters. Furthermore, a four-steps test'was run with i 1ron

" tubes of a’ ‘length”of 5 m each, ‘having an interior diameter of -about- 15 mm, . The ..

- reaction ‘heat was carried off by means of c1rculat1ng 011. Into each: ‘tube: 0. 8-1 0 1
-of- reduced catalyst were filled in. - Actually, we are’ running. another test ina-

converter having approximately a capaclty of 600 1 of catalyst,/ the 1ndividual ‘ftfh

—— —

“ tubes -have. an interior diameter of lS . without disula‘ement
R 1s used as a cooling agelt._, SRR '

>

ﬁiReduction ,kr'lgt»gjé'zfﬁqfrffk;hf,Ll_'~7ffr'ﬁgl“?"f¢§%ﬁtfinu':'“'

L The catalyst may‘be reduced w1th hydro%en as well as with the water gas
;oused as feed stock in- the- very convertor (200-230 After-a perlod ofiapproximately
- five days it. reaches £ull activity.. “Thus, it is no more neceasary ‘to reduce the. -
catalysts from a central’ place with ‘a special. stock. However, one may coensider .

. ther advisabllity of reducing the. cataljst ina’ special reactor before introduolng v
'ilt into the converter, in order to- utlllze more fully the capaclty of the convertor R
because in th;s way full activity starts faster. Cen R :
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: _S_ZDthesj_s Conditioris’

il The catalyst-works best under s pressure of 12 ats. or more, However,
Shegoey dleo oporate at 10 ats. It s expadient to use a feed atock containing

" The organic and anorgenic.sulfur must, be carefully reioved, just as |
~with a cobalt catalyst.' - However, ‘we have ‘the: Impression that the -iron catalyst
is. not quite as: sensltive against arganically bound: sulfir &t he cobalt catalvet

 Srmthasts Toigeraturs

IR m}:___;,g;,;gmaj;;.'V;gbofato;y’cogveff@f' ae«fggeraf-_ea_igti*5—?@@@@@"»g;f.'i’esoc-v_r
with a-catalyst chargegf.gLLOxlanda CO sonsumption: ofabout. 30Fa

S With the four-steps~operation schemeand with.a total ‘charge of 12011, -
at this temperature of 2500, a-total CO~conversion. rate of. 84% has been ‘aghieved
-(output. about 150 gM;-T"épaceﬁim/yieléé 0.45/1/day). Taking into. consideratient’
- ¥hat. this space/tine/output is higher than that of tho actual cobdlt catalysts, -
one may expect that on ‘proportionately reducing the: total _::cé.tal‘_ysjt"‘g_harge,;‘Jr.thé,_'j; T
converéion:'}tgmper}ajture'. ¢ould be reduced, too. - We are at-this date ‘unsble to state,
. ‘whether the temperature’ could be reduced to much le 83 than 2209, while still " =
_keeping a suffioient temperature Teserve.. The 10 m3 Oppau ‘converter ‘is built for.
: '_a"__lio'at,s,‘,.v;apor;*p'ressuml; 'co;'»respo'hdin‘g;t.q‘ a temperature of 2500, That-is why i
Oppau is assuming that ve'.may fig‘ure-”with"thi‘sfpemperat‘ura_ Admite oo T

‘. Recently wesucceeded in the laboratory. in obtaining léwer conversion
‘temperatures by ‘using’ varicus additives. - g‘his,redugtio‘i m,bemperature. however,
' Was-achieved at the expense of -4 reduction in paraffin- yields. "That is why we '
falled to follow up this line, “However,, it might be done in special cases.

Temp. e Hr.;/cat./charge‘ Paraffin 3200

NewCatalysts 220 35 720:1 12
Standard Catalysts 220 2y ghon e 3

" : LR

‘between a reduction in temperatire and an increase in the yields of lower~boiling
Producte, which nay be schieved on iricreasing the kieselgwr portion and on de- .
‘creasing the Mg0 contents, or, per 18ps, We might ever omEbMgOT

o oot Tbeds a featyre of *qhe‘f*btandsz?dgc‘atalyat-..t_-.ha't.it.i-;Smdixcés',.’a_i-‘,domparat_ivély"
~large portion of higher boiling Products. “Sometimes up to 70%. of products are . -
attained which boil at more ‘than 3209, ‘Therefore, we may call this c'c'fnverv's,ibn;jing_”

‘the first-line-a "paraffin conversiont, - ‘The total product is composed as. follows:
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(Four-steps proceaa. 677-680 - at 230°G.)

e uiddle 0:11 125
_ '_ cver L R Paraffin g

o Another ditfarmce nmat ‘be mentionsd in this connectimn. Wit.h eobalt
o é&iulysts. practically no, exygen~containing compounda are ottained and few un~
‘satturated. ‘compounds, . But with this catalyst we obtain an aleohol aontent of about
+-10% and FO-55% of . olerins amorig the total products, . Qur tests slhowed that. this .
alcohol .content: does~not disturd the pararﬁn oxidation. Ve nay also A85ume that
3t .hag no. influence -on’ the Diesel: 01l range, To be’ sure, the- proparty of the
S0l mald.ng it an impmving s.ddition for lmr-qnality oils, will’ tbaraby suffer,
+Within the gaaolina fraction. the_oxygen contents will not mean ary. deterioration, -
eithﬁl‘o IR

'Iielda

: ¥‘.

RO Byusing water gas. the output ‘ms been somvfhat increa:aad. At the Oppan-_?-j
t.eats our synthetic gas mixture (48.5% CO; L8. 5% Hou 1 OX Hye 28 N >)-has. been”
_reacted in four steps, and: thereby practioally 140-160 af pro&ucta were ob-

tained. ‘without - intermediate carbon dioxide removal. . The solid and 1iguid pro=-

ducts. hmver. auch as gasolim. mddle “oil; paraffin, were. remcw-ed gfter each

Intmadiate feed-atach?reaﬁnen ' -

s We ara repeating cur statament made in our lettez' of E'obruary 10, 19!43 ;
whereaa. in tk;a Pregence of a- cobalt catalyst. the’ oxygen—contents of the' stp k~

o will - practically be eliminated only .as. HoO3 in. presence of ‘an irom. utal:{st. :

“half of them will appear as €Oy in. the final. prodict, and half of them as H50.

_For this reason, a stock having CO1Hp L1l is used as'a starting miterial; if it

ia converted in this ratio. as 1s the case with the atandard cztﬂy:rt. the exit

gaa is fortmdth ready for the next step SRR S

\'Ie found that the’ atandard catalyat 1a comparatively imsensitive againat ,
002. Therefocre. %e ‘may- hope that, perhaps, the 002 wash in betwewn the steps can
be ‘avoldeds But we must remember ‘that, up-311 now,: “Oppau has opgratsd with 002.
fea a’oock. Tests w1l have to. ‘show how technical water 228 will reacty

('rhe rest of the text is rererring;ib':«ﬁhé:'.‘a&tual":l‘éck of
personnel. etc. - l;lB) o
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:'(In Reels 302-7 the same infomation is repeated wltb a: s}.ightly different wor
" They have not been’ translatad. - HB) (Frame 308 contalns the following addition —-'_»_ :
to Apr.ll 17{ 19h3) S T N T Pl
: . Por the puz'pose of findim an iron-»catalyst substimte .for the cobalt S
catalyst used An our actual converter units, we were: recently studwing the. effects
of" add:mg halogen compounds,” particularly 4n the form of fluorine compoundsg, ¢ it
Prior. teats had shown them to ¥ork' at lower: temperat tures than the precipitatad "
catalyst ‘.IgO - kgr (standard catalyst) which ¥e had uaed for the parafrin synthesia.,{

On reddcing the alzcaline contents of the standard catalyat - to be. sure;.
without reducmg the- temperature = the: primary products will contain: aubstantiall.y
leea hd.gher—boxling portions. but considerable quant:.ties of aloohole. ' s

' In all tests. we operated nth the sane charge of about 720:1, that is, ,
abouﬁ 6.8 l/hr /l g of n‘on. s against the mual charge of h l/hr. 10 g of iron.
- /’ '- j e f_‘:»‘Standardh—% "‘*St.mxdard Cat. Having Ca F2 1n—-»

S T Catdlyet less Alk.
Experiments No. e 65, %?ﬂ R TN <Y 2 T R
Catalyst No. - ST 1298 2 T 1&59 S N
" Temperature . [ - .:.;,3220 230"._ 220" 230 D
& MeldsAmd . - . Typ g5 0 Ige L N BRI B
. COwconversipn: rate 12 2070 12 fj-:fi o 2& -' '
Boiling Range - 195°;q; ***Io 5'r¥j26j1’j f.i367“§'fﬂ.ﬁ!f>
S ‘; - h50°*~._- ABL 1 18 e

e Total o100 97 vt 98 . 96
v ..leOH C}U-QKU“ ‘ S ;. ?m:7j'}”“,'"“":_;.ﬁ-f”f}_f st
% Alcohols T T ’25’, R 52_'.5.'.: S .’.-81' v S
Para.flin Fractlon 320—hSO° S ‘_:1"":' F I T L T L
% Olafins - L R “‘36 30 IR ool
X ucohnls o 7"»_-213 _ 53 ff; {_35., L ’ 16 P
C In view o£ the fact that the standard cat&ljst m-oduces Ylelds of 150 g/m3
in s touxssteps-operationscheme at 230° and’ ab a.120:)" charge, we shall be justi- .-
fiad An assuging-that the ﬂmrine—containing catalyst will pmducéwtﬁeqsanefxi‘e_lds

.';._\-«- o

E'ndy 2t'a lowar tnmperature 2264} under’the ‘same . conditiom°
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I“urther Pro,jeetsx._

g As. the i‘our-step—test seema to prove»tha’rcarbow dioxide“ does m , T
- .:n:mre the life of the: catalyst we shall. try to. obtain a maximum output in a L
qnce-thruugh test in a converter with the same charge. We shall run the same test

: with the fluov-ine-containing catalyst. i ..'}; e e T P :

i fﬁ . . rurther catalfst. com‘oinatlons _will be tested in the 1 m3 conVerter,
oW 1en we ‘'shall . havra owrccme certam da.fficultiea_ln_sepanabingthe—p&mary—prou—

’A

S In case_B:. ‘xoel.:el should visit the A:mnonia Laboratory at Oppau,

ha can be ~shovm orly the, .amall experimental convert.er with oﬂ—regyc.le—heating,

the 5 m - comrerters .of the. iour-stepa-test. one 5 l - converter with boilmg-water'
coulz_ng and a 1 m3 ~ conve*ter from. Imhrchemie.v AT . S

Gu Wietael *
1. Beth

Bfes.





