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We have found that this object is achieved by new and improved

catalysts for the purification of ethylene comprising copper and
zinc and, if desired, one or more promoters and supports and
produced by precipitation, drying, calcination and pressing,

35 with or without addition of additives, wherein the pressed
catalyst particles are subjected to further calcination at from
300 to 700°cC.

The catalysts of the present invention can be produced, for
40 example, as follows:

Using conventional methods, nitrate solutions of copper and zinc
can be precipitated, for example by means of sodium hydrogen
carbonate solution at from 20 to 80°C, preferably from 25

45 to 70°C, particularly preferably from 30 to 60°C, in particular
from 40 to 55°C, and these precipitates can be mixed with an
Al,0; suspension, washed, slurried and spray dried, calcined and
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45 Suitable promoters are potassium, sodium, manganese, chromium,
cobalt, tungsten, molybdenum, nickel, iron, magnesium, calcium
or mixtures thereof, preferably potassium, manganese, chromium,



0050/ 52486 oD/ BRA8E Exanple 1 5 Production of the conparative catalyst A
m xed netal nitrate solution is prepared from54%strength nitric acid,
> copper nmetal and zinc oxide, with the Cu/Zn ratio having to be 100: 103.
Using this solution, a precipitation vgth 10 20% strength sodi um carbonate
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kg/ 1, the , T .S a nQ/g.
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convent i ona‘fea€§te yst obtained as descrl bed above was cal cined in a rot ary
tube at 490C in the inlet zone and 550C 35 in the outlet zone, i.e. at a

t enper at us ea Whi ioh tihec peasencel of mydrbgenesvalende cebelysios dof Zheours. The
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a space %@l oci t%}dhﬁengel‘)lgt andard 0050/ 52486 5liters of gas per liter of
catal yst and hour at from90 to 120C. At the outlet, the remaining

unreact ed cgy bafvdPRO% datibps i aTURAE. piragerﬁprl\tﬁ@awanam tHee oxeaneeat ur e
required are a JEASHLE fohhfo &fd Qalb¥eNSSSferably from 75 to 100°C,
particularly preferably from 80 to 95°C, and a pressure of
25 from 5 to 80 bar, preferably from 10 to 70 bar, particularly
preferably from 20 to 60 bar.

The catalysts of the present invention have a higher resistance
to acetylenes than catalysts which have not undergone an

30 after-treatment according to the invention by subsequent
calcination of the shaped bodies. The catalysts of the present
invention can be operated at a content of acetylenes of up to
200 ppm in the ethylene to be purified.

35 This two-stage process can be preceded by a hydrogenation step
in which the ethylene to be purified is passed together with a
sufficient amount of hydrogen over a hydrogenation catalyst,
e.g. a noble metal hydrogenation catalyst, for example 0.3% by
weight of Pd on an Al,0; support. This is generally appropriate

40 when large amounts of acetylenes, i.e. amounts of more than
200 ppm, are present in the ethylene to be purified.

45



5 The resul@G5@f%248ported bel ow. Catal yst as described in Exanple 1 At a
reaction tenperature of 91C, relatively no oxidation took 10 place; all the
- CO broke through, i.e. it was found again at the outlet of the test
apparatus. At 120C, the conversion wasggreater than 99%only during the
first mnutEe}§ fter 15 m nutes, 90 ppmof CO were present in the tail gas
(conver si on: whil e after 10 hours | arge anmounts broke through and the
15 content was 360 ppm (conversion: 36% . Catalyst as described in Exanple
2 At a reacB3ampleedperature of 91C, the gas at the outlet of the 20 test
apparatus contained only 9 ppmof CO both after 10 hours and after 18

hours. Thg sMRItSbANoYashd ibmpAFatiaét €dtdigist 10 hours and 18 hours. 25 30
35 40 45 0050/ 52486 6 V\é claim 1. A catalyst for the purification of

et hyl ene, S er, and z nc_and, if de e Qr
pr onot er s ali\gpls)iﬁﬁfpglgf:gl W1 dﬁ@%& 59" pr ey pta5f3 % e s ren Cl pati on
and pressi nyttiGa RCA . WFEPRRR Meddilt AB andcfﬁﬁlldﬁveglf%g%/ee|Cg‘/tzﬁeri5?b%sed

cat al yst pahavigiegoabe 30dj W edstiogf thihegoladlionnati precipiftagdr809ith
700C. 1018. 20% aaireingsh Eedidmagionhteass Dt izn dshybenibed cartsiiat ang of

copper and ;hﬂﬁndmf n{@sbk £8k RANdrrY . d@ﬁér&decﬁﬁ%a‘% gD ErPrErvdueea and
precipitati o Q{) 24 568 ERAIN TPl LA 290h kLI A G LYERea N
part icles arf SU ea U 6 OtX. ](2 Ugf{)
and produce ESF 1 tratlon an washlng of the il erca e, the 1lterc
was slurried, filtered again and washed [electrical
15 conductivity: less than 150 microsiemens; nitrate content: less
than 25 ppm]. The filtercake was slurried with water to produce
a 20% strength by weight suspension and this was spray dried to
give a powder which was calcined for 1 hour at 525°C in a rotary
tube. [The loss on ignition determined by the measurement method
20 GV 900 (loss on ignition at 900°C) was 12% by weight.] The
powder obtained in this way was mixed with 1% by weight of
graphite and pressed to form cylindrical tablets having a
diameter of 5 mm and a thickness of 3 mm. These contained 40% by
weight of CuO, 40% by weight of ZnO, 19.9% by weight of Al;0;
25 and 0.1% by weight of K;0 as promoter. The bulk density was
1.2 kg/1l, the porosity was 0.3 ml/g, and the BET surface area
was 125 m?/g.

Example 2
30
Production of the catalyst of the present invention

The conventional catalyst obtained as described above was
calcined in a rotary tube at 490°C in the inlet zone and 550°C

35 in the outlet zone, i.e. at a temperature which increased during
the residence time, for 1.2 hours. The bulk density was 1.24
kg/l, the porosity was 0.34 ml/g, and the BET surface area was
64 m2/g.

40 Example 3

Preparation of carbon dioxide from carbon monoxide

A gas mixture comprising 1125 standard 1/h of nitrogen and 0.1%
45 by volume of carbon monoxide was passed through a test apparatus

comprising an adiabatically operated reactor containing a
catalyst charge of 450 ml at a space velocity of 2500 standard
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3. A catalyst as claimed in claim 1 or 2 which has a BET surface
20 area of from 10 to 100 m2/qg.

4, A process for the purification of ethylene using a catalyst
as claimed in any of claims 1 to 3, which comprises

25 a) operating the catalyst in the reduced state in the
presence of hydrogen at from 70 to 110°C and a pressure

of from 5 to 80 bar and subsequently

b) in the oxidized state at from 70 to 110°C and a pressure
30 of from 5 to 80 bar.

5. The use of a catalyst as claimed in any of claims 1 to 3 for
the purification of ethylene.

35 6. The use of a catalyst as claimed in any of claims 1 to 3 for
the purification of ethylene at from 70 to 11l0°C.
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