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_AT ZWG. FARBENTNDUSTRI?‘ SCHhOPAU

1. IN”RODUCTION

&cetaldehyde was one of the most 1mportant chemicals
in “the wartime economy of Germany.' The bulk of the pro-
duction was from the I.G. Farbenindustrie plants at Sche
kopau, .Huels and Knepseck. which by the middle of 1942 had
grown to 525 000: tons per year, distrlbuted a8 follows.,

Schkopau ‘ ,-” , 800 -l
Huels . - g 110{300 I
rKnapsack S ~72,000

: It 1s 1nteresting to note, in this connection, that
wGermany bullt: itsvindustrynformthewmanufacture,ofm. S
mejor olefatic orgenic chemicals around caleclum carbide
.as ‘starting meterlal. Butadiene for Buna, Solvents ~.such
as butenol, acetone, ethanolacetic acid, anhydride.and a -
large number-of .the  more ‘important vinyl compounds were’
made from-Ca G2 as basic. rew materiael. Shortage in Gere
many of material petroleum resources and of moiesses, and
the obvidus ressons for the memmoth caleium carbide ‘indus«
“try. By the-middle: of May 1942 the production of calcium
'carbide amounted to 'a rate of- 110 000 tons per month, and -
it was planned to expand it by the end of 1944 to 210 OOO
ftons per monbh.;gg‘~ !_v_ R ' ‘ I _ :

: Of the three plants mentioned above as. chief producers
of acetaldehyde, Schkopau and- Knapsack. also had: large cal-
‘cium carbide. plants with a Yearly capacity of 352,000 and -
294,000 tons respectively - or about half ‘the Germen prows.
duction.l Approximately 707 of “the. combined calcium care
bide: prcduction of Schkopau and Knapsack went to the three-
large I.G. acetaldehyde producers. RN o : o

_h”'process for the hydration of aceﬁ?Iene to acet91-~

- was the ‘onventional method using a liquid phas e
p e catalyst. suspended in-an aqueous: solution;
_.of.su furic acid andf”ron : : , E: ' :




5. DESCRIPTICN OF. THE OPERATIOF

_____A*_Hydratioa~e£—aeety%ene~is—earried—eut—cent&nu-—‘
,ously with a liquid catelyst giving a 69% conversion per
pass and a yleld of acetaldenyde of 96¢5%. -About 0¢5% .

~of crotdn-aldehyde, 0.5-0.7% of acetone and a small amount
of dlacetyl, and about 2,0% of acetic- acld are also
formed. The latter 1s lost. in the waete ‘water to the -
sSewer. = - .. ' '

The operatlon of the process willxbe deScribed by
reference to the eccompanying diagram. .There are 12 hydra-
tion towers 'of rubber-lined stsel construction le.2 meters
in diameter and 10 meters high to the expanded section.
The latter is about 2.3 meters 1n diameter and- 4 me ters in
;height. : ‘ .

b : . R
“ \

‘The cata1y°t solution contains 60 grams of per
11ter ‘and 90 -grams of Fe in the form of Fe S0z and %eg SO4B
The. ferric concentration of the solution is kept to about.
20% of the total iron by nisric.acid regeneration which.—
will be described later.. At the bottom of the tower a
pool: of mercury is maintained and the amount of mercury in’
the solution is about O S grams ner 1iter._; o

In oneration the catalyst temperature is: 97-98° C
at' the ‘bottom and.94-95° C at the top. -The . pressure at
the bottom is about 200 mme above atmospheric pressure.

. Acetylene gas having a purity of 97~987 18 intro->
duced in the bottom of the tower at a.rate of-1000 cubic
:meters per-hour plus recycle which averages- about 75%.mw
‘acetylene., Along with the acetylene about l.5 tons per
hour of steam is 1ntroduced.‘ ‘The mixture: of steam, . -
acetaldehyde and unconverted: acetylene passes from the
tower to e stainless V44 cooler ‘where the temperature '
is reduced £0-600 Cq Condeneed stean and mercury is re-
‘turned ‘to the column.. ‘The mlxture then passed to & | -
stainaese~eooler where 1% dr0ps t0.25% C. The mercury
‘returns to the “tower and the condensate wnich conteins
9% of aceteldehyde mixes with the absorbing water. leaving
:the scrubbing tower.: The" acelytene ‘gas mixture contain-
-ing acetaldehyde: vapor ‘passes up. through the scrubber.
‘counter=current to water:for recoverys A solution. with
‘B 9% concentration ‘of acetaldeﬁyd » to & stripping

fpeﬂe The columns ar,adl



x 10 meters in. 1ength. Theyiare packed wit’vRaschig rings.

———-~@he~stripping~columnroperates_under_sufﬁicient_pzmmhu
sure to allow condensetlon of the acetaldehyde solution
which is-80% concentration ir water and also contains dis-
solved acelytene. : . . _ _

A The primary distillation columms have a diameter of
l ‘6 ‘meters and have 22 plates. Acelytene 1s removed frou
the top and passes back to the conversion cystem, while
acetaldehyde 1s taken off at: Lhe botton. :
L A final distillation column recover° acetaldehyde of
99 5p purity. S _ : . L L

S B. Regeneration of the Catalystﬂ “ A portion of ‘the. cat-v
alyst solution from the hydration tower. is cbntinuously -
wilthdrawn for regeneration. Approximately 2. cublc meters
‘per hour from each readctor passes first to a separator .=
which is lead-lined. lMercury sludge .settles to_ the hottom
~and.m:l.'l:r.omr‘erIZ.ZLJ.Msﬂ,w.mix;i.ng_"w.‘Li:l‘;"a.wsd:.ne,a.‘.hoi:,_‘..O,.J.,n:i."t‘.za:Lc«,a,.‘.L.d.,w
and passes into the oxidizer:of 1 cublc meter capacity. . -
‘and. maintained at- 980 “Ce  From there it overflows into a

- ubber-lined steel column packed with' Raschig ringse . The
nixtric oxide is stripped out with air and absoroed in a
second tower.x,e : _ : : : : - ,

e C. Consurption of Chemicals. Dr. dllff Director of
the Schkopau plant, submitted “The foll lowing figures on
’the consumption of chemicals in the process. ,-. B

Per Ton- ofwAcetaldehyde
o2t 0400 ki lograms .
‘g}Nitric Acid el Afg2_§*““_3§44~'

CQLEMTS

: Although the mercury method for the nydretion of
;acelytene was  the only one uséd comrercially, the: Ludrig-.
plant operated a pilot plant based on Reppes:
of ‘pr . An investi-;
"gation of this operation will be covered 1n- '
_report.- W







