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: ‘Ie, Bulelisch zave a review of the methods of gynthesis in his
introdunetion, and later in his sumzary of the reports of the other
pariicipants. o

At present much work is dome in many places on the 00/Hp gynthesta.
Yexy fow of %he results ave being pablished, szcept those by Fischer

~ there is no doubt thab much progress has besw made in meny slaces. .

The Ruhi=Chemie is hare a picneer. By agreement with the I. G,
and o rusber of foreign concerns (s.g. USAC), the RubreChemie works in
cooperation with the I, G. on the hydrccarbon synthesis, Huhr-Chemie
has in z8ditien agreemcntse with their licensees withoud spparently = clesr

understaording o the seope. of the license and on ex ce of experiences,
ng -

There avo or wero agroomends also beitween the Rehr-Chemie and Iurgl

{on synthosas 2nd products), as well o3 betwsen Rubr-Chenie and the Gute-
Hoffoumg-Rltte, Certain difTicultles may be ezpected in the doys to

come betwesn curselves and the IHS sdoat tho extensions o the areas

of agreenent afise the changzes in bounlaries of Eurcpe.
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¥nen the Flscher gynthesis is used cnc nay count on o production
of 135 g. iimid prod¢uote, inelunding gassl. An improvement in the
o A . e

production by 20%, %o 150 - 180 g would be of deciding imgortance in
pernitting it to coopete with hydrogerziion, :

The installntion costs of hydrogenation plants (from coal to
€as0ling) ares obout the same as for synthesis plants (from synthesis gas
tg gasoline, : _

and the Ruhrchiemie and scme other synthesis plants, such as Brabagg, tut
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The firs} rroduet made by She syathesis plants $0 be vwsed Ffor the

produetion of chemicals was paraffin for the p raffin oxidation, The
ecorcry of the pavalfin profuction has been changed many wimes, when tho
price of poraffin changed fyon 52 pfgfks to 18 pfe, and was then
artificzily raised E, ' '

. s 5 .
2 27 -3 I3

The production of hard paraffin which was scld for over R 60 (up
©0 85 « 80 Rl /100 kg) resulted in soms improvement in proceeds. The

field of applicabion is ernlsifylng agents. One may assume that an overs

prodrction will also be chserved in the procucticn of hard paraffin,.

The Rahr-Chemie has then developed in the chemical section the

. OX0 process, which produces ror naserinls for detergents. There is an

v

agrosnent in this ficld betveer the Ruhr-Chenie, I, G. and’ Henkel,
Organie chemisiry requirss alcohels in o high concentration ..

The Auschwitz Company is suppossed to have spread its activities
over the rhols field of chepmistry., It is suppcsed to possess a fuel
Production depariment as well =28 an ardificial rubber gynthesis plant,
The concern is gupvosed to fumish on a large scale the raw naterials
for the lacquer mamufachture. The utilizsiion of gases for valusble
proéucts in particelar iz supivozed %0 be highly developed there,

Ir, Buteficch recormends the field of utilization of gases as
particularly valusble for the profuction of chenicals, o

Ire v Stoden gave pardiculars about the Amschwitz lnstailation,
The Buna plant has a copacity of 30,000 tefyear (7). In addition threoe
experinentsl units ave suwopossd 40 be erecied there, nansly

v

- . )
1) for the three stage PreCoss,
~\ = 3 . - : - » ‘a4 s
2! using the Nepre vroceag (a{:et:;r.aez;e rlus Formaldciyrie)
3} '

the provancl procofs.

é
1) carbide fornaces
) a high pressure CC/Hp synthesis, producing 55% propanol .
and 0% ethonol :
an indernedinte pressure synihesis

.GC:‘:;

In addition, Auechwitz 1s supvosed to produce also lubricants, i.e.
esters of poly acids with zlcchols and esters of polyalcohols with aclds,

The lacquer plant produces in particular acetic acid esters with
higher alcohols {chiefly %o be used as thinners). .

D _ _ v Ml'—?
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14 is produced catalytically by the Mtlon of carbon

rob diveciors Twe IHchagl, o, Duftselmidi, Dr, Schevermanmn
- - L = - - -~
gad . TeuZel rorerd on the stazge of their "’GS&;?:-I‘C.‘Q@

1, G=s Civculation snd the Feanm Process,
e, | ”.!1%31, Iseuna,

The originsl aim of the work was the production of zasoline with
iron eoadalysts. Izon catalysts requiring temperatures in exceas of JFi0°
€ can not De used in Yubular reaztors. Thore i zlways danger of deposition
ia the range Potween 300 and Eﬁi)”ce

Ths gas circulstion processs has been developed, in which cperations

- could be conducted ?‘iuh mach smaller cocling surfaces, becauas the heal

¢ef the reaction was & sa“ter" in & cocler cutslde the reaction space,
whian permitied operations with a temperatuve drop of &, vhile only

s fow deu"eas dron was pcsqima with the %Zuimlar converters, With

aautica FEDET 2tores in excess oFf 300°, the liguid compomente will
contain 2;” t0 3/4 gnsoline, ﬁ..; ter oxyzenated canpf‘nnis hod teem
ramovad with slumins, an ociane avmber 54 - 85 {re =h) had deen
obtzired, with the gaeciiae high in olefines and a.ta'ble in storege after
refining with Dleaching earth and the 2ddition of ¥ = nzphtol as a stabillzer,
and perfect in all the tﬁsﬁs'. 1/6 of the proéuction comsisted of Dissel
o1, It condaine 1 1/2% oxygen and has a cetane nomber 50 = 55, In
additlon nbout 1P peraffin is obiained. The gas formed with gas
cironlad tica, including the gascons producte (about X% of the total
rroduction) containz much ethylene, propylene znd tuiylene.

Tosts vizﬁ: a recivealation reaclor of 800 - 1800 tefrear capacity,
whleh operated in goneval saticfoctorily, showed, that aﬁzeﬂ 13 assing from
the f‘E.LL ively =3all circulation $ubss $9 the wide catalysts space, there

dily some distivbhing gas ofdies, if it cou:cided. with changes

%

formed rea

in the gas dirsction. This must be Sokan into considerziion in the new
installatic

[4)

2y strong sinisred iron catalysts avs *equira& Zor %the gas .
culation pracaagg Precipltation catalysie have not been found sabe
Ty o '

35 T

Deczuse they are readily adraded,

The fozm process was taken ur waen the niddle oil production came
wp for discunssicn, With a catalyst compossed from "ivon red? from ironm
carbonyl, reground in the oil, a better grade of middle oil is obtained
by the foanm process at 240 ~ 250°C, and with a better yisld, tham in
. the gas circulation precess, Operatlons are conducted for the production
cf 2 nmaximam olefins concentration. The cebane rmumber of the diesel
oll ig 60 -~ 70, -
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The fonm process has the advantage of a vory low gasification. It

i
smountz to tut 3 = 8%, donending on the temernture, against ths 18 = 209
in the gas circuishion piocess, )

be cervizd out ia nixer reaciors,
cvoreome, It is technically

An ezxaaple of resulis obialned in the foam process: -

& paris gassline, 0 parts niddle 01l and 40 paris paraffin, which could
be split to 70% middls cil. By chonging conditions, one could get 50%

gascline, 307 below Z30°C and 10%4 higher boiling., The rescarch octane
mrter of gasoline obtained belew 310° was 90,

The chorneteristic Tactors of the Zag circulation procesg ares

2eaction fcuperzture 325°¢
Yield , 0.8 kg prodfii catalystfday
Conversion 91.5% in two etagas,

Total yield of products 160 gfom® idesl gas -
of which 70% or 112 g are liguids containing alcohols and acids

155 IMesel oil 300 - Z50°
gasoline, to 200° ¢
ethylens '
b propylene
propane
butylene
% bubane

R

7

3%, or 4Bz are gnses, containing

RULRE

L

5

20 compovads.e If polymerization be includsd,
Ze eod of 112, The 184 gasoline can be
aeuiraiized and made odorlegs by rofining with aluvmina. 'This will reduce

Tae following characteristic produciion factors were quoted for
the foan ‘procesa for the production of middle oils

Re~ction texzperature 230 = 28CC
Production 0.2 Xb/ii of foam volume/dsy
Conversion 8¢ (in threo stages)

Yield in liquids and solids = 170 g/mmd of ideal gans
Of these, 4-55 aleohol in the reaction water,



If tho foam

T~417

1 prrocegs is condueted for the 'orow.c‘a'?.on of gaaoline,

a reachion *m*yfsr:xgu;a of Z10°C oy lewer st be meindained for tho

produection of high

Dr, lichnel =
Louna eatalysis, o

¢tone npunber,

D Venzel reverts the following values for thems

Beaction temperature

Catalyas
Alcohols

Cg = G3g 3in the
secrublbsr azent

Olefines in Og - Gy
fraction,

The rule holds, {halb
constnnde

Foanm process.
Sump Phase

250°C

Michnazl sintered
iron catnlysie

Moxirum o% 160“0

Yot over 124

80 ~ 85%

The ¥ ield in that case is 160 g.,

tutlod $he products obtained #1th his ovn and the
nd had them tested for alechols in Merse‘bx.rg, and

Gaz circulation process
‘ Vapor.Phase

- 195 c
Mersoburg fused iron
catalyst, redm.,d
in lierseburg,
Mazimm 355 in a
single fraction
26~28%

40 = 504

alechols and olefines is neariy

Ir, Venzel szys that Lo ’m recently o'btaix.ed froz the Ruhpe
Chemie a product cansisting of bﬁo olefines in the Cg = L33 fraction,
Ir. ¥i "'LM. Nag nads a short commnication on tests with the
Herseburg Syncld cﬁt-:l;rr;t using the feanm process at 20 aim. and 210°(,

The fcl.h.m'w product waa obtained with a 0,15 ylclds
In the fractions: 220 -~ 280° 250 = 300° 300 = 350°.
Alcohols 233 214 15%
Oleofines 364 20%

i
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& (il Cizoulabion Procoeca
Ir. Duftschzmidt, Oppam

' 'a.;;irk has Tirss developed the fused iron catalysés in 1027
2 in the gos phage undsy hi resgeres, Aifficcities
3 ®

from the deposition of carbon,

inenta in a liquid thase were begun in 1934, and the oil
circuit 3 rocess then am;alapeﬁ in vhich 0il and gas ars led concurrently
- over a fized bed catalyste It is Important that operations be conducted
in a boillms phase. produced by the return of the relativeiy low boiling
0ll fractions. Otvcmu.on* srere first ccm. cted at 100 a‘am. later 2

mediun pressures in $wo siag

A% thoe raactor inled to::fpn""‘ture of 240° and outled a% 2%0°, 1:.\0
g yiolds wore o’stameo_?mo of zas in ench shage (lxqu.id znd gaﬂﬁl)
the follomwing c'\”posx‘aiang

40% primary guscline, octane mmber 62 ~ 68, with 0.1 lezd o.n, 85 »
oxygen contents 2%, can be removed by water washing;

208 mic_a_e oil cstone mwber 78
20% hazd payalfin melting point 25°C,

1 Gasol (i!ci; connting Os) with 85% clefines x
) Aleohols ccnsis ting of 25% pethanol
50,‘% ethmmol,
257 hlgher alecohols, acetnldehyds, .~cetoéla, ete,

The vield is Dgfii cat. / hour ~ 0.76/34.cat. /day

Tests were run at 25, 100, 150 and 18C atm,, and with incressing
prescure the oxygen conkent of the product is raised, ot at 180 atm,
Tery mich lower boiling and conly very 1ittle of the higher alcohiols isg

The nrocsss ean
of o hydmr op~rich g

280-290°C, with a 28 - 30%

With o 003Ha ratic of 121,180 and o3
conversion, 43,57 alcchols wors cbbained, namelys

8.5% methanel

41?3 ethansl

109 propancl
.55 Cq %o 611 2lcohols
s 5% O1p to Ty alcohole

M
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2 tmpt PR e o 2 o
1@ 25,5 hydrocarbins contained

et

26,5% poasoling
- - s
S3:.55 niddie oil
P
3.8% ovar JC°C

31% water solubdle
5% Cg %o C11
| 2% C1z o O

Ths aleshols in she vroduct disappeny

a} with high conversion
b) with corbon deposition upcn the catalyed,

1II Poraffin Synthesis
. Schevernonn, fmmonia Laboratory, Oppax

were performed with the Ruhw=Chomle equipuent and Co
been doveloped which produced high paraffin yleléds, a8
ed previously,

Operations
cabtolyats hinve
already resors

The COHs rotic is hers 122, the pressure 12 ainm,

A% a laj%er da%e, precinitated iren eatalysts were developed, which
vere alrealdy active at below S30°C. AL nresent we have iron catalysts
vhich opsrate alirsady ab 195°C,

¥ith one stage op

eration 70 = 75 g rroducts / mm® ideal £aS wWere
cbtained, sonsisting of :

155 gazoline with § = 5% alcohecls and 8 = 104
unsaiurated,

The calculated yield (Yo 1007 conversicn) was 120 = 140 g/mz.

At 260°C, using a fused iren catalyst, 75 = 80% olefines were cbtained,
15 ~ 204 of tvhieh are. S'«:}iﬁed %o the cxo roactions. Thay contain 90 - o954
of straizhi chains, 707 ziddie oil ¢an be obiained by splisting the higher
poraffina,

IV, Paraffin and Synol Synthesis
Dr. enzel, lMerseburg

Efforis have Deen made in 1978 %o improve the Ruhr=Chemie processes,
Caleulations showed however that the process was beconing steadily more
costiy,
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A eobeld-aluminom -*z:"i SirX oxide coiolyst was devel cpad. which

-

‘profused 140 g, produch/nm® _of Zas a% 180 = 185°C aznd 10 atn, preamrs,
operating . in one siage ‘"*L..l—a“ fwmnoes, aud containing 0% havd ’araff‘ing -
‘Bepe 85°8. '

2) Alccheis (rctic,ez Fo. 2 in the oﬁgina:i)

. Products were obbtained with fused iren catalysi:s (!mmnia catalysts)
t“ze c...fxa"e'rb "mct:."n of which contamed on the aver-zge

- 3 % alcohols 4 olefines 5
00 = 200° - 60 = 38~z
- J\Ja . 55\ . . X = 29
- 440° - 35 - 40

~

'tha m’*odﬂ.’.{éﬁ: hzd %o be acidified to ,Iiravent oster foraatibn dm-ing ’
the distillation, o . o .

The slcchols and olofines are 80 - 853 straight chain,

Tits installatlen offers advantages over the Auschwisz inst':.llntisn .
of being mere readily chanzed over during the war %o a gnscline nius o
Diesal oil procsss, and dnring-peace to {he a cshol (aynol) process,

Dotails ¢f the iwo processes aret

Gascline = diesel oil aleohol \(synoﬂ]

: 3 slagsse ' 4 stages
{0g absompiion twice three ¢imes
Gas Ioad j X2 250 ' i3180
Tield ts/fl.prod, /mdfdny 0,92 0.4
Termerature, °C 220 = 245 190 = 220
€ 1lic. prog/m® ideal zas 24 10
£ zasol/od ideal ga 14 - ig
Tetal gfw® ideal gas 154 - 178
g ideat yisld computed from . \
methane o”c,:ace pEad i 180
&

% gosification of the gasos used 8 - ' 5
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The fuzed
cen be resii ily regen < by fusion,
The plate reactors pernil
€ go the Opoeu or Merseburg catalysts for the

rroéuction,

I3 1g import

1) opzrate at lowsr bs"ﬁﬁufat\:l"ea and af

tha catalyst
L)
2

<)

-,
Fe

% alechols
8440 5=10
-8—-".;, 28
5l 25

10=15 b2 s

Folc) c:az-;lsi gad in ohr

Geen tested

e o fizesd bad

~

with hydrogen,

by contset wish iron cuialysta,
in practice a 2 m layer of the catalysts).

The CO0s scrubbing betwaen

under praszure,
Low boiling Iracticn
absomt,.on on activa

Dr. lichas

~ow
ars

{ns sheuld not

% aicochols
44 &8

is 56

i5 80=60
25 37

ghenie ¥ '*“3&@&»;1&%9
50l ont a large seals and gave good SzatiSfaaticnu
catalyet and no hot movable paris in

ca*aly..w cun be casily nade, ig very bard and stro ng, and

ready change—=over to other eatalysis, |
paraffin or the hard 'c.,raf*?in

tant for ths prcsiu.cticn ef high alcohols %o

i

ter a pv'evicus Tluching of

{elconols are destroyed

therefore gxcesd

the individual st'age; is done with water
which reduces the COy cont

ent of the gas fron 15 to 3P,

in

rcoovered from the washed €O by =2 subsequent
tod chareoal.

‘.’. rointed oub in conclusicn the difference found in the
dlfferent zicchel detsrninntions which nmede dirced comparisen of the .
different nrocesses more JiIfficald,

l

Tha ai.ochol gon
T Ly u.-l?: fozn noth
made ian Leuna in tI:e
gaone,

D

reach 70 = §0% of
unlaur fermaces,

whar

the In ,.,..c.;im. on prod: .w”

A%
WhAD

e

atcohol

of the synol process,
content of the product
e analytical methods

azr

e the

lsw eonversion {alcchols ave again destroyed at high termaraturee).
ghor$ time of comtact with the oo alyst
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’e& cut ¢he decompesition of the alcoh hols daring
h might have accounted for the dlff‘crence in resulis,

sidered the decomposition of the 'zlcohols during the
..r.:qrona‘b.v.e, vYecanse the distillation is carried [2¢
; gason for tha c.if‘fe enice in rexvlis will be

In concluslon, the patent situation has boen discussed in detail,

-
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.| Primavy prédses ]| - . | . I
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esgurs Fxoeriment. Iudwi slm.fg

Michael = o 3 p
Meﬁhbd; Gagoline |  Synol Diesel 011 Gasoline | Smol i "
Pressure - L atw. 20 aim. 2 sfme, 2 2%, 35@'&‘5-

€O 3 Ha 1312 [13#07 [1:038 1 1308 - | 1:0.7

Temperature °C | 525 195 | 2d0-220 | WO=mO | @0

Process ) "Ges Cipeulation | . - | TPoamProcsge| .

o I sinteved Synolé: - | Reduced and grcraxza iron o ,synéi'-l
Catalyst © o |iXren Catalyst oxide catal;sm‘#. : E Catalyet ' -
L o |Z-Bm » R e

- Tuber of stagoes| 2 4 3 B, &

COg = 'Scrubbimg {| = 1z . ) - 3z 2z . 2z .. &=x

er,Xas 00 + B ' ik 15 | o e
Eliguia - | 1B | 360 170 1700 | o 1165 -

U gSafe Ole- JBSCEOR | 15 | 5 ] 8 | 18
lecalforertna)l 13 | [ ] - T T

g£C . s | o & 1 s L6

Gasol * Kiquia || - o R

i l ‘

Tiquid P ; ?
’ ?‘ r?% A.ccoc’ s 73 (&0 7)) 54 &% i 502 ;
'% 200 = mO°C I o | - | i

$ @0 - zocc |- 2O - o 1y

4 35D « 4000

gfi

f o )

) T : : B . i } :
% over 4003C : 2 ‘ { P )
Cabaclly k) T ~ R
Liter—space/dny 0.8 | 0,8 | .2 ! Do 4 TR % 451
Gag-Thruoud . ! ‘
n (xaq/’m cat/h.g, 1 280 ) i

o8

‘123’201 1:40

120 1 8 100

g
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Duftschmids Wengzel
Hydrocarton = Alcohol Gascline ¥ Synol "
Hethod S:m"shggiz Synthesis Diesel Qi1
Pressure " )
25, abx, 180 _a8n FQenh abm 19258 ot

CO : Ha - l s 0.82 1l : 0:82 -1 2 0,72 120,72
Temperatura °C . 240 - 260 ' 235 = 280 220 = 245 190 - 220
Process : C Girciit Gas Phase - ’

‘ Fused iron Fused irom { c
Catalyst Catalyst Catalyst . Fused iron catalysté | -
Number of stages 2 B4 -3 4 L

| 003 = Scrubbing None 2% 3x 2 x 3x
4 Conversion 87 sbout 90 S0 %o 95
Primory Product 128 about 140 140 160 - -
.l per Nnv CO. .+ Ha AR o
1ipid . .« : , ' _
g Cale (% Ole- .22 2bt. 50 (65%) 14 (75%) 16 (758
g Ca (% Olefins) 4 - abt. 4 (100%)
g cx A Lot
Gazol + Liquid , 181 g 180 ¢
Liquid Prodach | 59 (8%) ={abt. 45%) Ll 14 {38%)
2020 flochals) s bl
4 200 - 200°C H12 {abt. 2-3F) - |?=(abt. 453) 18«30 .8 {56%)
% 200 - 360°0 ¥ i '
g; &=l (15 {50=80%)
og 7
% 350 = 400°C v ; ;
4 over 400°C j %12--5( 23 (2r)
reETaeLSy Rel { ; : :
Liter—snace/day 0.72 bt 0.8 0.82 .64
Gas=thrugu? a
m3 Gas/md 1 1: 250
Cat/nr. ;
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Gas/m® cat. [hr.

|

Nothod Paraffin Olefin
Pressuvre 13 Atn, 12 Atm,
CO ¢ Hp 1:2 132
Temperature °C 195 « 215 280
Process Gag Phase
L act, FoluX Fused izon
Catalyst precipitaticn Catalyst
. ~ Catalyst .
Nurber of ztages 1 (Lzboratory 1 (Laboratory
A e - : w : "-‘mjlg
COg =~ S_émzbhin'g .  Tss, on|Industrial Scale
% Gonversion 48 {1 Stage) 60 (1 Stage)
gk ;Prm “?5 Produet o
- | per Mo CO + Ha 75 60
Clg Wimid : :
& C20¢ (% Olefins) - - - -
‘1& Ca (% Olefins), - -
G Cy abt, 10 abt, 15
CGngold # Liguid abt., 17C g abt. 130 g
Liquid Product
. (% Alcohole) 18 {=) (?ﬁ_gz_ai;;gg)_______w
4 200 - 300G P15 15 (755 Olef.) k
+ 154 AJ.C.)
4 300 - 350°C 35 (abt, ogc% Olef,
' + abt, Ce
% 350. = 400°C 70 of this > 10% A1)
% over 400°C | 47 oversSoe )
:‘lpx-ci"‘y acg/.b.k uer 0. 85"0.4‘5 (’.7
space/day
G%s%hmpat il :
13180 %o 1 : 480

> e ——




