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VISIT TO LEUNA ON NOVEMBER 7th 1938

The following gentlemen were presenc~

’Ringer
Michael
. Duf‘tschmidt
Sch euex-xrﬁann o
Peters )
" Meisenheimer {

‘ I G., Ludwigshafen

) Sabelﬂzg m;".);

Baehr ool Lo
Becker - ). o s
Kratz ”f;.Gi, Leuna -
*Wirth -
_Herold . §
Mansfeld )

| Rj.b‘cle;;
Roberts
" Johnson -

Kellogg COmpa.ny

N

s.ch.armann' ‘ ,
. - - gtandard 01l of New Jersey

Spicer _
_ Roethelll

wan der Va: he, Shell
Langen van der Valk gaceefsc ’ Development.

y Dr gebel, -who' explained

We were received b
-growth. of

bmefly by means of &’ model the lay—out and-

8 Ilanb at Leuna. . \ :
A W tO Some f Leuna's in& 2 ni
Visit 88 paid N N

nterest to U
~of which the following are of direct interes,t



- 152001956

‘ Dr Winklor's Pilot Plant for the producti:on
of 11qu1d products from yfater gas according to his

A "

a Cowper oven for the production of’ Asynthesis

éas_;, ST /. . BRI
P Dr Sebel's Pilot Plants for the production\of
-» '11quid products from a gas consisting of 1 CO + 2 H,

2 “
_.«with catalysts of the same type as used by Ruhrchemie, "

e Linde-Frankl Plant for the production ot
oxygeﬁ-i.w”,;,“‘c-;_ ,w_,_mw,iwigi,o”ML:;WWWQWM”M

' The Winkler Pilot Plant was explainedTy pr

Capacitv~ 60 Litres catalyst volume, producing 250 kg ~—
roduct per day. .

re s 100 atm.

_ , : can also ‘run at 200 etm., giving, in principle,
en same yield end same kind “of. products ‘ag at 100 &tm: T
'I‘he flow of oil and gas_is as follows: '8 circulating pump, '
ta.lcing suction from ‘the bottom of a"s‘e‘parator, pumps-the
avier parts of the ‘liquid. produced via a ‘steam preheater
and a heat-exchanger into the top of the reactor._Gas B
enters ‘the reactor directly at the ‘top ‘and can be added”
either cold or hot "(in the latter case by preheating it
parately) After leaving the reactor the gas +0oll "’
._Pésses the heat-exchaager, is then cooled and, " thereafter, 3
.Separated in & separator, from which the circulating pump |
takes suction. o : —y

. having a 60-32 ratio

_ . As gas water gas was used,
°f1:.25.
A According to Dr nuftschmidi"tﬁé”’same lcind‘ :zl- '“
"Droducts and the same yield is produced 23 1n\xtiecjr-::se |
;;J-ation at Oppau. They hope t° be sble ° still to i

f_the "Leistung”.
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 The Cowper instellation cons1sts o3 of,
_ahout 10 m high with a free cross sectionv 5
" the bottom -..nd\“about 0.8 m2 at the: top'connected"_ivy a.n
empty chember lined with brickwork Th :
‘{_?jhottest part of each tover: is filled Wit :;'fhigh quaiit‘-,j;t:l
~brickwork . (Sillimanit), the top part which has a lowerff._'
‘_:temperature with ordinary brickwork (Chamotte) This
_f,:'installation is used for the production of hydrogen
‘or Fischer svnthesis gas. by f‘irst heating up one: tower-'
‘and. then introduci ng a mixture of the gas to be con- - -
v e"ted and steam or 002 into this tower, which, after
“,'being converted, ‘glves off part of its heat while
’:passing througn the second tover., Aj.r and szas for i
’~v'heetinc- -ore introduced into the" chamber and can be ‘
directed through either tower. R

W0 tovers”

~ . _The cycle of operation 1is as follows- L
}The“heating gas- and air enter the. tower to he heated
~et the bottom, the other tower ‘being- ‘shut -off- during
_this time. This heeting ‘takes 30 minutes. ‘Then steam
kand/ or 002 -and-ges-to -be- converted-are- introduced in..
’the ,)ust heated tower at the top-and the- converted gas
mixtur after leaving ‘this tower at the Bottom passes :
f«throuﬁh the . other tower from bottom to top. Duration- g
30 minutes. Then the first: tower 1s  shut: “off—and the
vOther tower ‘18 heated up for 30 minutes, after which
.gas and steam or Co, enter this second tower at the
‘top and .pass through the Cowper in reverse airection, -
leaving the fipst tower at the top. Purging with steam

is done for only 5 - 10 seconds.

As gas s\o-c 2lled Hy-gas was used, i e. - residual

""838 from the Hydrogenatim‘ Plants, conelsting :f d::;ut :
4o % hydrogen, 40 - 45 % methane up , to and 1n03uof this
“butans the balance being COp, CO and Np. ORe m' |
 Hy-gas produces about 3.5 m3 synthesis gas-
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"""" am about
4 X 10 g carbon is e ormed per m3 Sas produced “In

order to reduce thls amount oxygen 1s introduced
“into the converted gaa through ori “&e's 1n the o
vche.mber, which lowers the carbon content to 3004400
i";{.m,g/mB gas produ red. The amount of oxygen ’is about
10-20 % on Py gas. :

‘Wlth steam a gas could be produced from Hy-gas
' hwing about ‘the following analysis-v

~ 88- 89%00 +*12 with 11 1u%t‘o
and less than l % CHu. s

«—-—-—w‘vii*th-—»the—add&ti-on-of——ceéw—a—-gaswes-—obtei:ned—
" containing: -

56 % »Ha
29 % CO - _
d again less than 1 % CH,_L.,

. Eowever, with CO2 the converted gas contained
. still _more, carbon.»__v_m.‘_m L ’

"It proved to: be possible to reduce the carbon :
" formation by 1mpregnat1ng the brickwork with certain:
metaloxides, which could give of f oxygen during I’2
making periods and be oxidized again durj.ng the
heating periods. . s
| The temperatures during the heat period. 81’8 oo
‘about 1300-1400°C. I.G. would 1ike to-go still hi g‘ner;
 but are afraid that the present equipment ¢annot stna.n‘ .‘
such higher te??eratures. . o

to “ '

Experd.ments are. being made at the mzmre;t‘jcmo;k: |

purifv such gases by passing them ove!'bhoni]ng O
at 110000 Loss cf heat,is covered by bur

Cc -1.0% of the gas with 02.
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2 N Pilot Plent experi ments at Leuna for the
,perL‘ch on of liquids according t0 the F*scher vp“rocess
h'are oeing carrieo out with various types Of-converters

4 "’a 1ow pressure converter oi’ about the same con-‘i

struction as Ruhrchemie's low pressure eonverters,

E - i.e. removing the reaction heat with wvater flowing
«.through horizontal tubes which are connected in
f‘mvertical direction’ by metal sheets. This- oven. hasa
volume of 500 Litres cataiyst, producing 150 kg liquid
t;'{product per dair Originally 1t vas thouéht necessary
“to preheat the—entering gas, ‘which wag done with 45
,_\;’atm., stea.m. This preheating was discontinued later on,

: /;as TE was Iound that tne top partr of"t‘he converter

fall

/ acts as[\ preheater. _‘ '

, 'Hhen experimenting with. recirculation of' tall
’"‘»ge.s, tne paraffin produced had a lower melting point, :

{:.the cooler was rct of sufficient size to. separate this
_paraffin, which thﬂe:\.’entered the. active carbon ( A

{carbon) Lo B i

This converter has now been in operation since

"Janu..ry 1938 without renewel of catalyst./ Production [ .
| \products per m3. However,

is on an average 70 g liquid
orm composition,

the Synthesis gas is not always of unif
as. this gas 1is produced by a special experimentai water
gas plant, having a capacity of about 600 ni3 perl,da:.i.th
‘and working ‘on both browncoal and bituminoustcjoa é -
browncoal gas. about 8-10 %-lower yield is obtaine 1.18
was furthermore found that sulphur 1is very. pois;nz ® ey
and that so-called resin—forming products are al3

detrimental to the catalyst. :
necessaPY with this

is
It is warth noting thet 1° o keep ‘the “peaction

~'converter to supply heat. in order t
going.
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e ‘same type of oven, but” of SOmewhat ‘gmaller size
9

_zwas built in order to 1nve3t18ate the Fischer reaction,
‘under pressure. However, 1t ha.s not been posSfble
operate this converter owing to ‘the fact thatf the
temperature. could not be controlled \eVen et a

._‘.Zpressure of 4 atm. the temperature could not be lcept

’“to

'I'he low pressure sheet converter could also _
i have been run under a somewhat 1ncreased pressure, :
: ut this converter vas. considered to be too large : 5/
_and' not flexible enough for pressure expeﬁ A
f(1arge consumption of catalyst)

: 'Tubular converters for pressure experiments.,.-;_v. R
""—'--_First start was made with three such overs,having 19
_tubes per converter, 1.5 m high- with -a diameter -of
15 mm. Cooling of ‘the products 18 done 1n 3 stages,

:'.,.fviz. S

l. with steam;
2 with hot- water,
3. with cold water.*

_ .. Once eVery 8 hours & complete a.nalysis 1is belng )
: "'here are f‘urthermore 11 small tube converters,
‘211 havifg tubes with a helght’ of 1.5 m and dlaméters
of 6, 10.:and 15 mm, each converter beins equipped with

two active carbon absorbers. y ;
ight ana-—
' Pwo more .ovens having tubes of 2# 5 m helgh ,

ion, one
& catalyst volume of 12 Litres were in operata p; e
~running at 8 atm., the other, although belng

OVen, operating at atmospheric pressul’
£10m heieht was in

A converter with tubes o)
"~ course- of ‘construction.

d entirely’,
‘Composition of products end yields depen



E;Taccordingvto Dr Sabe'l on C&talyst oo
}‘?z;}velocity: pressure. ete. The “Sua]_ SpaPOSj.tion, SPace_‘[
o the seme -as. epplied by Ruhrchemie, vizce veloplty yas |
1000 m3 ideal ‘gas per RUhI'Chemie cenv . - comparable to
j;,Yields Were in general- ' el‘*ver per h°ur-,"‘v'i:'

(‘;‘1110 - 115 g/m3 ideal gas for atmospheric
: pressure operation,

11#0 g/ m> f 01‘ Pressure Operation.

<

1,_ One converter havi_ng 159 tubes of, 6 mm. diameter
5 m long, was filled with 5 mm pellets, which were ’
,_carei‘ully ar"anged one on top of the other. This con-

_@verter was operating at 25 atm., producing 130_135 g

primery prodact per m3.1deal. gas, 14 % of which con-
,_‘.31“6‘3 of "ethyl slcohol. The greater part of the products
j:;,k'fpl‘oduced in this case consisted of we.x. o L

S We were Sho"’n one converter of aboum mheight
not operating st that time,- which- had a: peculiar design:
g_This converter had a central tube with water cooling i
~~-and- about 100~small 4tubes-of- 6 -8 mn. diameter, sub- . -

.diVided into 5 sections. After each section the- productsfw
dit was found that even on the first .
contributingf_'

" can be anelyzed an

- day of operation the total catalyst bed was.
the gas entering contained

after the f:lrst section this
after the second gsection

etc.

to the conversion, €.8.
sbout 3 % of nitrogen;
~ percentage proved to be 3.4y
3.8, after the third section 4.2,
1 in course of con-
st volume of 150 Litres,
d will be able to

Another converter was stil
struction. It will have & cataly

& height of about 3 m, 15 mm tubes &n

V OPerate at up to 25 atm. el .
d of 1nVestigatin8

: As an example of Leuna's metho

“we were ‘informed by Dr Sebel that at present one, 1.5m

oven was operating without “pressure, one 1.5 m oven vith
Hm oven

pressure, one 4.5 m oven without pressures one 4.
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’with pressure, all with the- same catalyst

. i Formerly, regeneration was carried :
"However, as ‘the temperature-_:hadf;to,bje"’-mu‘chf‘hi'gher’,'.'fi:jt},'k'

'into another largerﬂ tube with special arrangemént fop
'obtaining higher temperatures. " i

It takes about 3 months to collect a complete ,
set of data in orderx to obtain a sufficient idea of
;the activ‘l ty and Lifetime of. a. catalyst N

o No catalyst is being 1nvestigated‘ on pilot-
plant sc ale.,which"has-notvbeen*foun’d‘tmlmm
least 110 g primary product ‘Per m3 synthesis gas
over a period of 2 - 3 weeks 1in the. laboratory.r_,

]

600 - 800 difﬁerent catalysts are at prese,n,t
’-under investigatio,r in the laboratories at Leuna.
~About 200 of such catalysts are discarded after one
or two weeks' operation on account of not showing
- sufficient activity and therefore, ,replaced, by newly

~-

made catalysts.

"It waes found in the laboratory that tubes in
horizontal position gave-better ylelds than when in=. .
stalled vertically. In the ‘Pilot Plant the yields were-,
the same 2 Whether horizontal or vertical tubes were: used.
However, it was found that the heat dissipation vas -
better 1in the case of horizontal tubes.f

sels
usual dry gas méters enclosed in pressure vj:e lo;king
each being equipp“gd with ‘a small high press . _

.’ "glass. | " Ludwigshafen,
A special meter was developed at :e,il gas. With
- Teglstering the specific gravity of ‘the. possible to
the a1d of an empirical graph 1t 1s. thent of the tail
~determine immediately the methane conten A |

ges.
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o l#\«Linde -Frankl Plant

\ “~This plant was built by Liic inge Go,::

~..to their usual desfgr By’ far the - .Larger part
Zair to be- seperarﬁed into oxygen and nitrogen is.
under & pressure of 4, 8 atm, _through‘ so-called regene.
;;';‘rators, which Work in ¢ycle: and are conTs:

- 2160°C by the cold  oxygen’ and nitrogen pr

: "frectionating tower. . v

; There are 4 such regeneretors, two for ‘oxygen
“and’ twe larger ones for nitrogen. These gases after
“leaving the I‘raotionating tower- separétely, pas_
through one of their regenerators, whereas air to_’th :
- fractionating tower goes through the other two regen""
”-~"rators. After 3 minutes oxXygen and nitrogen are ‘passed
. through the letter ‘two regenerators, air enterinsﬁ_
‘through the regener&tors just being cooled down, By ‘=
T this w-;y of op&ratiorv the air entering 1s freed entire-_;'
1y from water and CO, and enters the fractionatin #
"""8pp°retus entirely clean, ﬁkmaking it 130335':ble to’ run
this appe.ratus for months at a time without any 1nter-}_w
ruption. The regeneretors_'uare oontinuously cleaned
from CO2 and water by t‘aeroxygen and nitrogen.these
regenerators gre- complebely filled with strips of GOI'Pu"
gated nluminium, tightly wound, of about 4 om hélght,
and put on top of each other.in such a wey that the o
8rooves pressed in the strips of each layer have an
Opposite direction to the grooves of the next layer.
It 1s said that the efficlency of these regenerators
1s 98 - 99 «, o B b ‘
A smell part of the air 15 compressed to 200 .atm'
ter (ammonia .
and efter being freed from CO, and wa ating
. Cooling), enters the top part of the fracti,??_,,..

' tm.
apparatus where it 1s released to O. 5 a
> :






