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éheiprdcedéjiérgqscd on ths u”e ot rused 1rcn ca ta-"
lyéts which wag develaped b; Dr. Linckh Lﬁ lv~7-1°‘6 who
alco found the bast mothods or using 1t. The prlnclpal
congtltucnt of therc“ualyst i1gc iron %ith cnall amoﬁnts of
ryadlly avallable gnd chagp additzon:cubstanqec. It can .
‘bﬂ *ev#a.edly reuenérated for use in a Fery sizhle manner
by roasting 1% in eir end re-fusing %o fora a new catalyst.

SYNT n.ASI GAS . N

The synthesls gas 1s high in CO and has a p:;Sbrtlon of
) CO;E; = 1:0.7-0.83. This Dakes the aynthssla particularly
scononlcal AL coaobined wlﬁh a vater Gas producer; e.8., &
@inkler generalor, 1n whlch CC-rich £as is produced dlrectly.
A1l converalon becomes, in thls cass, unnecegsas y, The gas
must, of coures, be purified-froz sulfur and rrom_qrganic sul-
fur, and if the CO; contents are hlgh auat also be passed

-

through CO5; ecrubbers.

The synthesis 1s best carried out at 25 alm pressure

end is therefore a —iddle prescure synthesiag. -
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"The process carrled out on a pllot plant scale in- 1904—'
1958 Had the 11qu1d products obualned aa well as the syn—
lthnsie gas, led over ‘a flxed bed of. granular catalysts in ths
reactor. The oil nrodueed is recirculated Tne synthesls of
motor fuals ’s doqe 1n two otabcs, without the' use of anﬁ}gter—
medlate“boa scrubbing. Ths f£ixed bed catalyst overcomes any -
difflc uies-in‘separation of_ths oll produced rrom the cata-
lysos, ag well hb.tno non;uﬁlror" distribution ol :hm catalyat
;1n th; oll occurlng in the processes wlth rinely alvided sug-

pendead. catalyets. -

QQVEthGZL OF TH- OIL LIRC“ o o

The heat of the reactlion ln ‘ths 011 clrculatlon gystea
is carr¢ed,a~ay f*oa the catalyst by the 011 c}rcult 1tgell.
A unl;arn tezperature 1s produced “ougnoﬁt th§ wng}e bed of
the cataiyst,‘wlthout éverheating even tLhe :ost‘active cenlera.
ThE‘ﬁettlng reduces the forzztion of the undesirable proqucts
wh¢ch,u1bht torn as the results or an excessive converelon.

The forzation ol baceoaa products 1s lower .han in .ne gas clr—

culation “oceaa.
P

Unlike ihe pchcsses wish indirect “ﬂat remOVQl the
catalyst 1s n;v diastributed in thin layers. The reactcrs used
have no ineetis in tbsm. The rocess Tay well-develcp into one
involvin. the codstrucsion qf iarge synthesis units, with the

resulting constructicnal sdvanteges. .

EYDROCAREQN SYNTHHSIS

Eighty-seven percent conversion in the two stages were

‘obtained/l cbm eynthesis gas with a epace/tize yield of 0.72 kg
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of productlgf/li catalysts, day, and wlth a total produazlon
-of 150 g oroducta/cbm gae .The nroducts consisted of°>v

407 nrlmagy)gdaoline (50—55p oleflnee,.2% oxygen,
Oolla :

- 20& ga?‘oil.(éo-ésﬁ olérine-, O 6-1ﬂ oxygen, o. n,‘

208 hard paraffin wax (m.p. 95°c)
bl&a gasol (about 755 olefines)
5; alcohala (chlefly ethanol)
ALC QhOL SYNTH':I SI S

o The 011 clrculatlon orocees can be. changed over to tha ‘
' synthsals of oxy5engted comacunda " With' a pressure er 180 atm
and r1tn only 45 -305% converalon of the syntheals gas in a singleu
euuge and with 8 p“opQﬁtion of CO dq - 1: 1, 50% and over of
alcohols were produced in all the fractlons. The hign p"essure
and “he higher temnerau""ea used reduce the pize of the nole-
cules, end as a resu_t 2 relatlvelv larger adount of lo*e* and
'm-dale elcoholg ig produced Zhe o1l chculatlon Ccan, never-
tncLoas, be glgo “dcpted to uhe alcobol eynthesia, and one’
doubtlesalr ay expect o prodace aleo the hlgher élcohoialwhcn
uslng catalysts treated by %he aero;burg aethod. " One u&j even
exp2ct that ths abovq zZznticned révcrable a;¢ect of the catalyet
wei:zns uﬁ a corrcz;ondlng4a iening of tbe~ac..ve centers of
the éatalysts w11l sapp“eéa a further converszion %o olofinea of
tte alcchols formed we ;:frizar" producst.

<.C00 TE/ARK rHOu~C“ CPEAU

e rlant designed for £,800 te/ann procduction and lald

cut .%o perzit enlarging 1t to 15,000 te/ann, 1s to be operated



“with off gages ot the butanol and ammonla eynthvsla;‘ Tne pro-f
ductu rormud ars 1ntended to be hydrogenat»d in ths existlng -
‘unlts and tha gasollne and gasoil used as motor fuale. The
paraffin wax will be used. ap.a rav materlal for the productlon 
of. detergents, Ior wnlch it 15 well suited.- ‘:f.f~.*3

o Operuuing under such eondltlons, thﬂ'ekperlménta;'pfoe
ductlon r*ll be Operated without ' addltlonal éﬁata. .
PAfLNT SITUATION . .' Lo s  ‘v" R

_ The process- 1g prbtgcyeéﬁbyithe Geroan and foreigﬁ patent
applicatione as f‘Ilc ' S ) \
‘ g 53 es, 11—1es35'(o.z..9,1o§)
-ﬂ‘“u‘,‘ . J 57,250, 11-3-36 (0.Z. 9,6365
J' 11,461, 3-31-29 (0.Z. 11,461) -
Ipiaﬂdition, :ncviron patalya: which so far ﬁaﬁ'beén
found best, s protected by DRP 708,512, 11-14-35 (0.Z. 9,099).

/B/FDuftachmid
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October 9, 1942
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BRIE: REPORT? ON TH: HYDROCARBON S‘anuolb FROh

CARBON 10NOXIDD AKD HYDROGLN BY THE OIL uln”" OV PROCESS

~
- The d;ta«requzred for the calculation and design h&ve
been obtalned in the 9 3e/m$ pllot plan:.fcr the developzent or.
synthesls of ootor fuels and'p?raffln froa water gas Ly the oil B
circulatlon process. ‘
The oil circulasion process Za_charqcterlzed by:
(lj The heat of the reactlon 1s absorbed by the clﬁ—

cuia:ing o0ll fron ke catalyst and carried away. The -



.nroblcm of heat remOVal and ths eafety of ths procesa
of th; “eavtlcn 15 tnarerore aolved riuh ths almpleat ;1
»possible reactor constructlon (towere wlthout 1nsets) N

(2) The 1ron c“talyst to be. used differs from th~
ammonla cat“lyst only by amall addltions» - '

(3) From congtructlon standpolnt “the ayntheais plant
is similar to the usuul pressure water scrubbers.A<$ﬁ£~
aynthedﬂs 13 performed at 20 25 ata, - Ten thousana te/ann
1nstJ1a"tI‘bﬁ w12 consist of 22 torers, f1lled with’ zno"
catalyst without any ingets. )

(4) The sy‘ 2pla plant proper bng the pGVantgve
over the Ruhrcham*e-“lncher plants by requirinb less
 tLan ono—.alf the costa and about one-third of the
requirexcnis for materialu (iron and ateel)

A The coot of a 100 ,000 te/ann pldnt (syntnesls
plant without gas production and withous the usual
auxiliary unl.a) vlll amount according to the estl=
uates of the M.T.A., uudwlgsparen, to Rul 4,700lOOQ,

”“h an addaltlonal 2 1,020;000 :dr the catalyst.
prcducticn. | ’ - | _
W(s) The s?ggpeel requires & CO-rich éas in propor-
tlon of: £0:50-56:14, preduced directly in the Winkler
gas generaiors. No conversion 1ig necessary; ‘

(6) The primary products are: 40% prlmary gasoline
with an o.n. 62-€8 (with 0.1 TRL - 81-85). The 2% oxy-
genl ¢convent can be rexoved ?y treating with aluziing
waich wili increase the o.n. %o 70-75 (with 6.} TEL -
£5287) . - ' " |
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9ahaff1n, Hup, “ound 90°C

lsﬂ gasoi conslatinb or 12p vropans
: ,,42, propylene
i 7& butane’
: SR 26p butylens-.
T 5p 1aobutylene

K

5% alcohsls consisting .. . \'F'v
R T SR SRS -1 -1 ethanol
: R : _ '25% methanol, =
" T25% highsr aicohols?
’ acetaldahyde, NREC
4 acetone eto. -
~ " Ths proportion of tho products can be altered

within 6crtain limits,

(7) Ona hundred and rlftv g of ths- above producta/ncbm
CO + H; have bcen obtalned go far in tha pllot plant
further developmenu possibillt are p eaumab 1y
. 8%il1 yrsvcnu in the proccss (variatlon in. tne cacal)st
ozissicn of tho final purification of the synthesls gags,
etc.). ' - ‘

‘_ it 18 therefore aubbeaued that a productlon un‘t
for 5,000 - 10,000 ie/ann be 115\a*led in sode already.
exisiling or projected plkn.Awlun an avallable sultable.
gas aupply. The écat or‘nﬁch a plan%t, including the
cost of the ca:glya:é,‘wlll amount to RY 522,000, for -
the 5,000 te/ann unit, or R4 809,000 for the 10,000 te/ann
unit. The conalructlon of 3 10,050 te/ann unit would

ragquire 350 Te iron and C.8 Ve copper.

/8/ Duftschaid
- -~



TEE 0025 T“‘-’*&”’

Iii¥
' August 11 1941

STATE OF EXPERIMENTS. ON ALCOHOL sxnwﬂzszs ST
.. BY THE OIL CIRSULATION PROCESS '~ '~ 5:

D:. uuller—Cunradl haa orde*ed in February 1940 to ohange
nover the 011 circulatlon orooase o the nroductlon of higher
: alcohola and to conduct ‘the proper experlments,Atnls was done
from February to May 1940 1n a 160 11 reactor, in which ths
earller hydrccarbon synthesls experlments have been run.L
' In llne with ths then exintlng 1n4ormat;on on_the hydro~
.carbon’ synthﬁsls obtained in our own ezperlmenta, the rolloving
.Operat1n5 oonditlons nore Buppoepd to result in vh, 1ncreaged’
formation orvoxyge;éted-prcductn; »
(1) ”h3 uge of hjd-ogen—r ch syﬁthss-a gas.
{2) Uae of hlvher px'ezanmz'ex@s.>
{3) Inco:plexe converaion.
(4) The use of special catalysgs.

The catalysts ‘avorlng the formutlon of oxygenated com-
pounda had firet uO be prepsred, and moreover the effect of
o;e rating conditions had ye to be deterzined, and tho '1rat
series of exg?rlzents was there‘ore Tun with tke catlalyst 997
pre;lously used for the synthesls of hyd:rocarbdons (reduptloq"
temperature 500°C). Experiments wers run with hydrogen-rich -
synthesis ges CO'H{ = 1:3, with a conversicn of 30-40% 1ns.ead
of the 503 cozmonly used in thc synthesles of hyd“QCarbena.

The operating press was varled during the course of

the experiments. -The followiny pressures were uged:



! LT - .
150'~a.tm- ST . ' —:‘ N
#,[ 180 atm 7“f’m**“**% !

The. presuure or 20 ata was nlao usea because or the. advantases-
or having 8 process ualnb the same kind or equlpment for ths
aynthesls or nydrocurbons and or alcohols. The hydrocarbon v
synthesis was sunposed to operate at 25 atm and carryinb outi
the: alcohol é“fﬁésis in: uho gane mlddle preasure equipmsnt

-

would naturally orrer sc*e adVan.agea. - i "‘“*j'*fﬁ‘ —

The experluents lad to ths followlng reaulta, which agreed
with our- enrlier obaervanlona.ﬁ*mf

The oxygen content of the prodﬁc?s increased witn'fn-
creasged pregsure.  Tha éverage'oxyﬁen content of tné‘ﬁotgi érpf
dﬁct, incluéing the éaqol, célculagéd-from ahalysls of the [

different products was as fcocllows:
P

Preggure : Average Oxygen Content

20 ata ) ) 3.5%
100 ata 7.08 -
180 aza 11.4%
180 ata : 11.5%

The formation of waler-goluble alcohols ran parallel with

the gbove:
- Proportion of C,-Cse

Preagure Aeohols An the Zotal Product
20 atz - . 18.4% :

10¢ stz 24.74

150 atz 40.5%

180 atz 36.1%
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" The- large excess of. hydrogen reaults ina h¢gh propor—
“tion or the low molecv.lar welgb.t—.‘rcohola (chiei’ly canf,oa

with some C;, C; and-Cs aleohole). ""‘:{ :  ". R

N

<
“The- lncreaeed pressurs ‘also results in en addltlonal

,1ncrease in the prcportion of the lower alcohols LA
o "‘hs above "eeulta show tha.t. N o
Tha ¢nC“E“SBd hydrogen conwsr* of th~ aynthesls

gas I‘alses the oxyven content Of uho uOup.l pro- : o

ductc nE mh? lower alcoholu pa rtlcipate nrefer-

anuiplly 1n “this *ncrﬂaaed produc»ion of oxygenated

oomnounds.

The,1hcreaee.3n.preaaurevaffécts the increased

~ - . . Nt
totel oxygen content as .well a3 the formation of

the lower aslcohols ih the same way as'an increased

hydrogen’éonpcnt of thé‘;yncnsslc gas. 7

Qe Tolloming =ay Te svated wilth regard o the'fobmﬁilon
of hxdrocarbdné which proceeds side by side with the produciioqﬁw

of ozyggnated cozpounds:

®  The present resulis merely confira the éarlier ones previously
oblained: thus in experiments with an operating presgure of
100 atm, other conditlons rezalning the samze, 5.5% of water sol-.
uble alcohols were obya*ucd when the proportlon of CO:H; = 1:1,
and 15.75 of water soluble alcohola were obtalned with CO:H, ?'1 3.

An examination of earller teéstes for the synthesls of. hydro-
carbons with the synthesls gas in proportlon CO:E; w-1:1 ghowg
ru‘tbermare that The increace in preasure favors the formatlion
of the C,-vz alcohols:

Cppau 130 ata vSEv, alcohola 6-8/ of the total product,
Aersnburg 200 ata, alcohols 12-14% of total products.

s ¥We understand in this case by total products. all the producis
- with lhe excepticn of bh¢, Caf s, CalHs, CO; and Hy0.
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The 1ncreased hydrogen content 1owers the
{perdgﬁ; ef fhe oxygen-free product; 1n the totdl
products. Thla ln merely another statement of
: the raot that ths oxygen derlvat1ves have 1ncreased
"It results, honever, in a strlking lorerlnb or
the molecular welvht of the nydrocarbons,'uo that
‘much gaaol (G; and CQ) and 1lght oila are rormed
- The rlae in preasure affecta in this reupeot the
proceaa in the same way . as tne 1norease of. hyd*o-
ven 1n the synthssla gas. . A ‘
Tha exporlments were run wlthgfho’vurpose of prdduéing
-eynthetically prima*lly the* higher alcohola, and the above resulca
could not bs considered very satlsfactory in uhls respecc
e The tcnceno; to grcdace chiefly low Tol. v, producta is
'nrfectcd greatly by the temperature of the synthesls. - This vlew-'
polnt -heas, however, beea igaken Lnto conaldergiicn r:gh: f*o* he
gtart in th‘a serles of exper luen.a, and the catalyst was re-
duced at as low a teoperature as possible (500°C), no. izprove-
zmentg could nowever bDe observed with the catalyst 997. A secénd'
_possibili:y zight have been offered by a change of ‘he‘CO‘Ha
. rasio, xpcause the CO-rich bas preoduces nore n‘gh bozlinb oils.
' This measure %as “hen uged as shomn telow. '
The higher alcohols~(C;;;C;o) were. particularly desired
for the production of de:érgents, and would be contalned in the
higher fractlons of the oils produced. -

: 100 at3 150 ata 180 at:
Fater goluble oil, 150-250°C 9.2% 9.4% T 6.7%
Water soluble oll, + 250°C " 6.8% 4.6 . 2.e3
Vacuus fraction (1zm 100-200°C) 5.4% 4.8% . 2%




mha above summary ahows that t«s c,a-cao aloohola-in o
the 100-200°C fractlon (lmm ‘Hg) formed but a amall part ﬁt the
total producte, which agreed vith the ‘*Bults glven gbove that

Juhe hydrogen-rlch syntheala gas and hlgn p“essure Iavored the .
formation of, _only & very small amounu or hign bolllng oll .
.constltuents.; L ?'." “_', : ,*T;

The averawe moleculnr welwht of the. alcohols in_ tpls ‘frac-

tlon ras assumad to be Cis, and the alcohol value was ., obtained

-fron the aaponiflcation and. hyd“oxyl numbers.**”——; )
The fr action conslsted uhs“eforo of 30-40% alcohols.- Oné
: could obgerve haro no clear relatlonshlp beuveen thls Value and
presaure, and the important quesulon ol hotner the higher alco-
bol content increases w1th an:envlns preszure zust be 8till cen-
| eldered unangwered. ¥e cannot ov aluata in uh;s reauect the teo?d
at 20 atz becuase Lt failed to fit intg the plcture and produced .
ha.rd.hy any high bo.kl‘ﬂg 011 ,%% '

" Cne zay notlce the relatlonehlp betreen the EXperluental
te::cfature} nd the epuoe/uime yielad,

20 A 100 150 180

£00-286°C 236-278°C - 220-270°C 235-260°C
0.43 1.00 0.80 0.95 kg/l1,cay .

We may sumsarlize these vests as follows:

ihe procees may perhaps prove of interesst in
the production of lower alcohols when operating '
%1th a large excess of hydrogen and Qt high pressures

*  7Tbig zeihed leads %o hlgh alcobol results, as has been shown
bty more sccurate analysls. - . :
** 'Experience has shown that after catalysts are cperated under
. Tore exirexze ccndltions, Abey no longer give normal values when
changed over to milder reactlion condisions. The order in which
the Testis were run were - first cperating at 100 atm, and only .
shen at 20 . atm. — : ! '
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Apnreciable amounts of the

"Ca and Ce hydrocarbone are stlll formoa in that

',vay, ana the pr ocess’ coulc be run 1n connection

gwltn thf’oxo process.

. amountu of buthnol

and x

tones could be- obtained

In thla way'addxtional
emyl alcohol 2lao aluehydea'

' LXparlmenta vxth thc eynThsslu gas LO'HQ = l'i naéefbeen

_run fuer uomchtinb the teuts with hydroben~rlch synth:c-a bac‘-

the oresaure was 126 ata “nu tns conversion BQu.

&s “XPGCqu the anount of the ulbaer bolling coaa:ltuents'

was lnc e“scd with the higher carbon

ob 1ned

24.05%
21,
2.

52,

.

- \ P S .
The C;3-C35 fracilon now amounted %o 7.2% of

We were,

senated co*voupdg heg acturlly incrca“ed in thls Ngher

CO:Ha :
Eydroxyl nuaber
,u“gon**lcatAo1 auxber

The analysis of the
< -~ 8 -'\
1iquild fractilons:

8.5
21.0%
I0.0p

6.5%

2.5%
1l.5»

5.04%

1.5}

however, surprised to find that

;Ke

monoxide content,

gsascl

01l - 150°

o1l  150-250°
oil + 250°
lower alcohols

64
7E
9%
%

the total prcduct,

ths proportlonnér oxy-
- action.
189 '180_gta
1:3 1:1 _
45-50 60-65
40-00 89-95
products gave the followinyg composilion

e meihancl

e ‘hanol
OE&HCL
-ICOhOlG b.—C;;
alcohols C32-Cao
vater goluble fatiy ac‘ds
‘a..y ‘acids Ca-C;;
fat iy aclds Cxa—bzo
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' 26.5% hyavocarbon - 200°. ) . -
-~ 73.5% hydrocarbon 200-300°b)1/2 of them
- 3.5% hydrocarbon * soo°c ) olerlnee :
Addltional BXperlmental data.: : v
Suace/time yxeld. 1 kg total product/ll n
- Ilelda-170g/cbm converted co + ua '
Reactor temnerature’/

" Bottom  7ﬂ " eseoc
qu S 260°

Ccnversion 32,5» of CO + H;

‘d1tions; - p

(1) Incomplete conversion, with the degree
of conversion reduced %o 20-50p

(2) co-rzcn synthesis 5as,.b0:Ha = 1:1
(3) ®ressure 1680 ata . v
. The increased yleld of high zolecular welght alcohols was
to be Iavored. . |
‘ (4) By ualnb oxygen-conblning c;talysts

(5) By selection of catalyata Operatlng at
lover temperatures .

Dr. Linckh has accordingly celected tha(:ollowlné catalysta:
Catalyst 1227, especially active - in rdrnins 03 - ‘
Calalyst 1374} especlally active, operates well even at 1 atm

ALCOEQOLS o .
. . s
Tegt nuzber . - GV28 Gva?
Catelyst number - ‘ : . 1227 1374
Degree of conversicn, % of CO + Hp 30.4 21.7
Pregsure, ata 180 180
Space/tlne yleld, kg/1li,h 1.04 1.10
Yield g/cbtm CO + Hj coaversion 177 226

Cold catchpot oil, % by weign
uotal producs161 ) 8.7 4 27.5-



s

R - T D 485
: o . T e ET R {]
. Tall gasoil,-% of weignt of © uot lu;, S : ' .
J. production - I - T 21 1
Activated charceoal 0115, ‘% of welght T
" by total production - IS £ - 2 - IR 12 5
‘¥Water soluble alcohols, % of weight _ T T
.. by total production’. - : <o 1.8 8. 9
Gasol,- % of weight by totsl groductlon - 31,86 1t 30,2
Reactor temperature, Yottom . °C T 250-260 - 195~264
—Réactor temperature, top °C- - .7 270-280  224-274
Percent- C3a-Ca, fracblon in total Co N R oo
‘production ’ 20 0 40 -
Snpcnirlcatjon nuniber of C~z—Cgo fractlon 4 .. BB
" Hydroxyl number of Ci0-Ca, Lractlon . _ 45 - . 88
Date - i S Yay 31, 1940 -~ S ember 18 *94D-ﬁ

The, two teas b rave not indicated progrcéé-ln ths déulred

&irection. T
The catalyst 1227 did not produce the desired increage in
. alceiisl foraation. L N K

The catalyst 1574 does begin work at 196-224°%, bul .-qulres

2 gradual rilge in tesserature in order o Zaintain conversion. It

&cec, hewever, d:cfinitely produce some iron carbonyl at the lofcr

tezperatlures, which caused us o suspect it the formation of

5

the carvonyl reduced tlie activity of tie catalyst.

ke intenled %o repeat the test with catalyct 1374 at lower

pressures tc reduce the formatlcn cf the cartonyl.

ey

while -gtlll accurately maliniaining the proger conditions of

A nuzber ol cavalysts have been stulici which have been

egpeclally develcped by DP-. Linckn fer tae ethanol synthesis.

“e gelecSed catalysts which 5ave the Test resulie under conditicns
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'Vor ethanol aynthesls witn a good alcohol and oil yleld ﬁe,
-based our choice on the assumntion that the éatalysts which'if
'slve hign yields in lower alcohola will produce high molecular
.relght alcohole under other operatlng oondltlons., S
o These exnerlmenta have not, however, brou ht usg mucn
‘~cloaer to nne solutlon of the problem because the reaults
cboained vith xnst of th°se catalysta vere very s-mllar ta
has° obtained wlth the catalyst 997 in the 1arbe unlt ‘GééQL:
lyst 99? was alsu ua“d in t“s'new u11t 'or purpoge of comﬂnrlson
and proved in many respectc, ths bcsu,‘ Tho hydroxyl numbers
‘cf the CZQ-CES'f?actlon ‘exceedag sllgnfly_tncso obtalned‘p?e—
vlously, znd this cataiyst e%ceiled'eapecially 1n'thé'uni:6rm1$y
of operatlng cond*txons when co“parcu wlth the newer catalyat
which gave fluctuatlona in tne courae of the ayntnesla.

The new unit alao lald at rest some of the uncertalniles
about tne lrregularltles in the operaticn cl thevlarger unit.
In thae arser unlt the preheating of 0ll was done by direct gas
firing, so that any possible small difficulties in the circu-
lation could have resulted in a harmful dferheating of the oil,
with a spll»tlnr of tne hlghe“ alcohols. XNo gas r1r1n5 waa‘
uzed in the new unit wh.ro it was :eplaced witg#étea: healtling

temperature control. The large unis ales will later

- ~
ik a

have this scurce ol danger ex tcluded.

A The next experiment was run with catalyst 1432 which was
recozzended by Dr. Muller as being oxygen-active as a conclusion
froz work in the larger unit. The catalyst operated throughout
very uniformly. The circulatiod oil whléh conialned the higher
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Tractions Was or “an- exceptional purity, without any trace or
rust colo..‘ However tbe alcohol formation was .n generd~
entlrely siailar to ‘that 1n uhe othsr preliminary experimnmza°
hone ‘of - theae etperimnnts have bezen successful ln lncreaslng
'th~ absolute amounts of thn hlgher boillng rractione, No cata-
1ysts have been roan hhich permitted lowerlng the syntheala_
uemperature.and tn,“sby overcomlng tne sffect of presbure on
reduclng ths alze or molecules. ' ‘

de lear ned at that tine the ﬂesults on synol nroceas
obtamed in _evseburg '

”hvy found t“at apecial condic*ons of re-

qucTion of the catulysts (with a. large azount

of_hydrggen) permltted using the fused iron

catalyst at 195-220°C. | With theso catalyants

&n alcohol concencratlon\af 804 in the middle

and upper oil fracfions could be Abtalned at an

operallnyg pressure of 20 ata.

Merseburg/naa foa 18, in .hla w2y, a solution for tne pro-
blea of production of hlbber alcoholn froa CC + H,; ualng lron
cataly TIT N

The adove wofk in the oil clrcul#::on process should
leave no doudl aboul the applicabllity of the ierseburg resulis
.%o work with the oll circuit. Their work germl:.ed chansing
froz the high ﬁressure synthesis field %o the ulddle pressure
synikesis.

-We are getiing ready for runé using catalysts activated

by the Merseburg method. The operating condltions will be 25 ata

-
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Upressura, at synthesls temnerature as close as’ posslb’e to

195—225° tnn eonverslon knpc low,zwlﬁh a temperature possl—

bly selected somewh&t hlgher ir required by *he oll phaee°

‘ /s/t Duftschmid





