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[57] ABSTRACT

A process for the production of mono-olefins from a
paraffin-containing hydrocarbon feed having at least
two carbon atoms which comprises a first step of par-
tially combusting a mixture of the hydrocarbon feed
and a molecular oxygen-containing gas in contact with
a catalyst capable of supporting combustion beyond the
normal fuel rich limit of flam inability, the first step
being carried out under a total pressure of greater than
5 bar absolute and at a temperature of greater than 650°
C ; and a second step of cooling the mono-olefinic prod-
ucts to 600е С or less within less than 50 milliseconds of
formation.

11 Claims, No Drawings
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calcined Pt/Pd gamma alumina spheres (2 mm diame-
ter), supported on a silica sintered disk. The preparation
of this catalyst is detailed m EP-A-03322S9. Propane,
hydrogen, oxygen and nitrogen were passed over the
catalyst under atmospheric pressure in the molar pro-
portions, and under the conditions, as shown ш Table 4.
It is evident from these results that high conversion and
high selectivity to ethylene is possible under atmo-
spheric pressure provided the residence time is rela-
tively high. 10

3. A process accordmg to claim 1 in which the cata-
lyst is a supported platinum group metal.

4. A process according to claim 1 in which the plati-
num group metal is platinum or palladium or a mixture
thereof.

5. A process according to claim 4 in which the sup-
port is alumina.

6. A process accordmg to claims 1 in which the sup-
port is a monolith

7. A process according to claim 1 in which the ratio

TABLE 1

GHSV

(X 10е hr— !>

3.0
3.1
3.2

GHSV
(X 10 6hr-')

0.99
ода
0.99
0.99

GHSV

(X 10 6 hr- 1 )

30
3 I

GHSV

(X 10 6 hr- J)

03
0.3
0.3
0.3

Total Flow

(nl/min)

266
278
2S0

Total

Flow
(nl/min)

2 09
2.09
209
209

Total Flow

(nl/min)

268
278

Total Flow

(ni/min)

26
26
26
26

СзН 8 /О 2

177
196
1.90

H2/O2

0 94
094
106

H2/O2 Naphtha/O2

1 12
1 12
1 12
1 12

C3H8/O2

172
196

C3H8/O2

199
198
2 01
194

064
0.64
064
064

H2/O2

091
094

H2/O2

122
122
120
120

Total Pressure Residence Time

(bara)

10 5
10 2
110

C H 4 CO

12 77 18 43
13 12 19 71
13 21 19.30
12 08 18.52

(ms)

20
20
20

TABLE 2

CO2 C2H4 C 2 H 2

193 26.97 106
1 50 25.70 1.08
1.47 25.71 1.08
1 28 25 37 0 80

TABLE 3
Total Pressure Residence Time

(bara)

10 5
11.8

(ms)

220
220

TABLE 4
Total Pressure Residence Time

(bara)

1
1
1
1

(ms)

30
60
90

120

Conversion

{% mol)

97.9
95.4
95 6

Yield fwt

C 2 H 6 C3H6

334 922
3.18 7.27
3.03 7.57
3.34 В 84

Conversion

(% mol)

99 6
99.2

Conversion

{% mol)

75 8
86.9
91.0
92 4

C2H4

36 5
36 6
37.0

% C )

с 3 н 8

0 53
043
0.43
0.49

C2H4

11.1
E8

C2H4

39 9
43 2
43.8
44.9

Selectivity (% С

C 2 H 2 CH4 CO

04 26.1 19.3
0.1 24.2 17.4
0 5 22.0 13.2

C4 C5 С^Нб <

4 72 3 51 6.31
2.90 3 87 5 33
3 39 5 07 7.93
416 2.26 6.78

Selectivity (% С

C 2 H 2 CH4 CO

01 38 9 19 0
01 36 9 24 8

Selectivity (% С

C 2 H 2 CH4

0 7 16 1
10 18 4
14 19 1
13 19 7

mol)

C O 2

2.1
1.7
21

"йН 7

2 78
3.49
085
4.30

mol)

C O 2

7.2
3.7

mol)

CO

97
99

102
10 6

Coke

0
0
0

Liquid

3 45
12 49
10.95
11.78

Coke

16 0
17 0

CO2

2.3
20
18
18

We claim:
1. A process for the production of mono-olefins from 45

a paraffin-containing hydrocarbon feed having at least
two carbon atoms, the process comprising:

(a) a first step of partially combusting a mixture of the
hydrocarbon feed and a molecular oxygen-contam-
ing gas m contact with a combustion catalyst, said 50
first step carried out under a total pressure of
greater than 5 bar absolute, and at a temperature of
greater than 650" C , and

(b) a second step of cooling the mono-olefmic prod-
ucts to 600" C. or less within less than 50 milhsec- 55
onds of formation.

2. A process according to claim 1 in which the hydro-
carbon feed is ethane, propane, butane, naphtha, gas oil,
vacuum gas oil or mixtures thereof

60

of the hydrocarbon feed to the molecular oxygen is
from 5 to 13.5 times the stoichiometric ratio of hydro-
carbon to oxygen for complete combustion to carbon
dioxide and water.

8. A process accordmg to claim 1 m which the gase-
ous feed is introduced at a gas hourly space velocity of
at least 80,000 h r ~ ! .

9. A process accordmg to claim 1 in which the ole-
finic product is cooled using rapid heat exchangers or a
direct quenching fluid.

10. A process accordmg to claim 9 in which the direct
quenching fluid is selected from water or a hydrocar-
bon compound.

11. A process according to claim 10 in which the
hydrocarbon compound is a naphtha compound.
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