2 NOV 2005 Catalysts for the purification of ethylene The present invention
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65, 66, and Ziegler-Natta Catalysts and Polymerisations, J.

20 Boor, Academic Press 1979, pages 1, 2, 280 to 285).

Petrochemical Technology Quarterly (PTQ), pages 103 to 107
(1997) discloses Cu/ZnO catalysts for the purification of
feedstock for polymerizations. The performance of these

25 catalysts at low temperatures is in need of improvement and they
are sensitive to acetylene impurities.

It is an object of the present invention to remedy the
abovementioned disadvantages.

30
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



The catal ysts of the present invention can be produced, for 40 exanple, as
foll ows: Using conventional nethods, nitrate solutions of copper and 'gm:m%
can be precipitated, for exanple by neans of sodi um hydrogen carbona
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20 is present in the catalyst in the form of copper oxide. These

) catalysts of the invention can be converted into their “reduced”
form by means of hydrogen, preferably in a hydrogen atmosphere
at from 80 to 180°C, preferably from 100 to 160°C, particularly
preferably from 120 to 140°C, and a pressure of from 1 to 50

25 bar, so that the copper in them is at least partly present in
metallic form. In a particular embodiment, the “reduced” form of

- the catalysts can also be obtained in situ, i.e. by mixing

) sufficient amounts of hydrogen into the ethylene stream to be
purified.

30
The composition of the catalysts in “oxidized” form can be
varied within a wide range. In general, suitable catalysts
comprise from 30 to 50% by weight, preferably from 35 to 45% by
weight, particularly preferably from 40 to 45% by weight, of

35 Cu0, from 30 to 50% by weight, preferably from 35 to 45% by
weight, particularly preferably from 40 to 45% by weight, of
zZznO, from 5 to 40% by weight, preferably from 10 to 30% by
weight, particularly preferably from 20 to 30% by weight, of
Al,0;3, Si0;, TiO,, MgO, iron oxides or mixtures thereof and from

40 0 to 5% by weight, preferably from 0 to 2% by weight,
particularly preferably from 0 to 1% by weight, of promoters,
and preferably consist of these except for trace components
which are associated with the abovementioned components.

45 Suitable promoters are potassium, sodium, manganese, chromium,
cobalt, tungsten, molybdenum, nickel, iron, magnesium, calcium
or mixtures thereof, preferably potassium, manganese, chromium,



purified. 30 The conposition of the catalysts in "oxidized" formcan fﬁ
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m xtures thereof,. Rarticul agl ref er abl. t assij chram um _nol yhdenum
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present 1Pcidv&Ention can be carried out as follows: The ethylene to be
purified can, in a two-stage process, be reacted 15 a) in the presence of
hydrogen_over the catal ysts o resent invention in the reduced state
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to 95°C, and a pressure of from 5 to 80 bar, preferably from
) 10 to 70 bar, particularly preferably from 20 to 60 bar, and
20 subsequently

b) over the catalysts of the present invention in the oxidized
state at from 70 to 110°C, preferably 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,03 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



20 subsequently b) over the catalysts of the present invention in the
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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,03
25 and 0.1% by weight of K,0 as promoter. The bulk density was

1.2 kg/1, 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/1, 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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Catalyst as described in Example 2

At a reaction temperature of 91°C, the gas at the outlet of the
20 test apparatus contained only 9 ppm of CO both after 10 hours
" and after 18 hours. The conversion was thus 99.1% after both 10
hours and 18 hours.

25

30

35

40

45



10 place; all the CO broke through, i.e. it was found again at the outlet of
the test apparatus. At 120C, the conversion was greater than 99% only
during the first mnutes; after 15 mnutes, 90 ppmof CO were present in
the tailgas (conversion: 91%, while %fter 10 hours | arge anmobunts broke

t hrough and the 15 content was 360 ppm‘(conversion: 36% . Catalyst as
described in Exanple 2 At a reaction tenperature of 91C, the gas at the
out | et of t\&g g"%.test apparatus contained only 9 ppmof CO both after 10
hours and £e1'18 hours. The conversion was thus 99.1%after both 10 hours
and 18 hours. 25 30 35 40 45 6 W claim 1. A process for the purification
of et hyl enetl.usAngocessddrathyg puriticatipn bbethglen® psing aaathlysd camprisiag dopper bndal | y

one or re prg

preci pi [gé)ltl on, @Waﬁﬁ%p Callg:éﬂg%?gﬁw%ﬁ@@erg%d%@ﬁbrﬁﬁ 9mq;m&ﬁi%out gd%l t| on of
addi tives, whi EHC @b@%'%@f?@r Aying, 8§'°'P3%FHW'W85*{GHE‘9@WHQPEW5 hej @dditipr of

cat al yst in whiadditivesp pichipgoadssicomptisggart |y pre- 10 sent in netallic form
in the presence of hydrogen at a terrperature of from 70 to 1100 and a
pressure of from5 to 80 bar aﬁnd subsequent | é b) .over the Cft aI i n which
copper is pres@ht "PRRAG e ethylshe v iR caialvalin ythich coperpiERht&es ?ﬁy Pom 70
to 110Q0and a pressangenaofetéitiofors, indh&presance dfﬂwydmgeelanattémperatméyfsiromsed for
t he process has be ination at a
tenperature from 338 t?(‘ibg‘g%%:ﬁ@a p?ésgg{eoif@?? gg’ 8(? g?rrrée éldri?g'lé &%lt 1, wherein a
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catalyst having a BElpsiiure bAfsm 2088 196°C &R pRsEGrelH RolFS b sEbAISEd.

15
wherein the catalyst used for the process has been subjected, after shaping, to
further calcination at a temperature from 300 to 700°C.
2. A process as claimed in claim 1, wherein a catalyst consisting of copper and zinc,
20 optionally partly in oxidic form, is used.

3. A process as claimed in claim 1 or claim 2, wherein a catalyst having a BET sur-
face area of from 10 to 100 m?/g is used.



