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[57] - ' ABSTRACT 

A method for the production of mono- and diole?nic' 
hydrocarbons by subjecting paraffinic hydrocarbons to 
catalytic oxidative dehydrogenation at 400° to 700° in 
the presence of a catalyst comprising oxygen- ' 
‘containing compounds of molybdenum and magne 
‘sium taken in a molybdenum/magnesium atomic ratio 
of 120.9 to 1:357, optional components of said catalyst 
being oxygen-containing compounds of cobalt, iron, 
chromium, vanadium, nickel, silicon, antimony, bo 
ron, gadolinium, dysprosium, gallium, bismuth, tita 
nium, zirconium or niobium. 

19 Claims, No Drawings 
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METHOD FOR PREPARING MONO- AND 
DI-OLEFINE HYDROCARBONS 

The invention relates to the for preparing mono- and 
di-olefinic hydrocarbons. 
Said hydrocarbons are used in the synthesis of vari 

ous organic compounds, and in the manufacture of syn 
thetic rubbers in particular. ' 
Methods are known in the art for preparing mono 

and di-olefinic hydrocarbons by catalytic oxidative dc 
hydrogenation of paraffin hydrocarbons. 
_ Thus, for example, a method is known for preparing 
n-butenes and‘butadiene by the oxidative dehydrogen 
ation of n-butane on the phosphomolybdate of sodium 
or lithium at 400° — 650°C. The yield of butadiene in 
reactors with a ?uidized catalyst is 17.2 percent, the 
conversion of n-butane being 28 percent. The selectiv 
ity with the stationary catalyst bed does not exceed 41 
percent, the conversion of n-butane being 42 percent 
(of U.S. Pat. No. 3,1 19,1 1 1). 
A method is also known for oxidative dehydrogen 

ation of paraffin hydrocarbons on an oxidic alumino 
phosphate catalyst at a temperature of 420° - 660°C. 
According to this method, the conversion of n-butane 
does not exceed 40 percent, the total selectivity with 
respect to butadiene and n-butenes being 39 - 42 per 
cent, and the ratio C4H5 : C4Ha in the reaction products 
being 0.16 — 0.46 (cf. U.S. Pat. No. 3,320,331). 

I Also known is a method for preparing mono- and di 
olefinic hydrocarbons by the oxidative dehydrogen 
ation of paraffin hydrocarbons at a temperature from 
400° to 700°C and molar ratio of oxygen to the paraffin 
hydrocarbon of 0.1 — 3, in the presence of an inert dilu 
ent, e.g. water vapor, nitrogen, argon, helium or their 
mixtures, on a catalyst, which is an oxy compound of 
molybdenum and/or tungsten, and of at least one of the 
following metals: chromium, manganese, iron, nickel 
or cadmium. During oxidative dehydrogenation of n 
butane according to this method, the conversion of n 
butane is 55.5 percent, the total selectivity with respect 
to butadiene and n-butenes being 43.2 percent. The 
yield of butadiene is 19.1 percent (cf. British Pat. No. 
1,197,537). 
The disadvantages inherent in these methods are low 

conversion of the hydrocarbon stockmaterial and low 
selectivity with respect to the main products. 
The object of this invention is to work out a method 

for catalytic oxidative dehydrogenation of paraffin hy 
drocarbons into mono- and di-olefinic hydrocarbons 
which would ensure higher conversion of the starting 
material and higher yields of the main products. 

In accordance with this and other objects the inven 
tion consists in oxidative dehydrogenation of paraffin 
hydrocarbons at a temperature from 400° to 700°C and 
the molar ratio of oxygen to the paraffin hydrocarbon 
of 0.1 — 3, in the presence of an inert diluent, such as 
water vapor, nitrogen, argon, helium or mixtures 
thereof, on a catalyst containing oxy compounds of mo 
lybdenum. The catalyst according to the invention con 
tains also oxy compounds of magnesium and absorbs in 
the infra-red region of the spectrum, the wave numbers 
being 780 cm“, 830 cm“, 890 cm“, 950 cm’l and 
970 cm“. 

It is recommended that use should be made of a cata 
lyst in which the atomic ratio of Mo to Mg is from 1 '. 
0.9 to l : 357, preferably from 113.6 to 1268.5. 
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With the purpose of increasing the yield of the main 

products, it is recommended to use a catalyst which in 
addition to the above compounds also contains oxy 
compounds of at least one of the following elements: 
‘cobalt, iron, chromium, vanadium, silicon or nickel. 
The content of the oxy compounds of at least one of the 
above metals in the catalyst can be varied from 0.01 to 
20 percent by weight calculated with reference to the 
metal oxides. , 

ln order to increase the yield of the main products, 
it is possible also to use a catalyst which, in addition to 
the oxygen-containing compounds of molybdenum and 
magnesium, also contains oxy compounds of at least 
one of the following metals; antimony, boron, gadolin 
ium, dysprosium, gallium, bismuth, titanium, zirconium 
or niobium. The amount of the oxy compounds of at 
least one of the above metals in the catalyst can vary 
from 0.01 to 5 percent by weight calculated with re 
spect to the metal oxides. ' 

In addition to the above two cases, the yield of the 
main products can also be increased by using a catalyst 
which in addition to the oxy compounds of molybde 
num and magnesium, also contains oxy compounds of 
at least one of the following elements: cobalt, iron, 
chromium, vanadium, silicon or nickel, and also oxy 
compounds of at least one of the following metals: anti 
mony, boron, gadolinium, dysprosium, gallium, bis 
muth, titanium, zirconium or niobium. The amount of 
the oxy compounds of the above metals in the catalyst 
can vary within the above speci?ed limits (from 0.01 to 
20 percent by weight and from 0.01 to 5 percent by 
weight respectively). 

In order to increase the mechanical strength of the 
catalyst so that the process can be carried out with a 
?uidized catalyst, the latter should be applied onto car 
riers, such as aluminosilicates, silica gel or alumina. 

In the proposed method according to the invention, 
the oxidative dehydrogenation of paraffin hydrocar 
bons was effected at temperatures within a wide range 
(from 400° to 700°C), the molar ratio of oxygen to the 
paraffin hydrocarbon of 0.1 — 3 and the rate of the 
starting hydrocarbon input of 20 to 1,000 hour“. The 
oxidative dehydrogenation of the hydrocarbons was 
carried out in the presence of an inert diluent, e.g. 
water vapor, nitrogen, argon, helium, or mixtures 
thereof. The preferable molar ratio of the inert diluent 

' to the paraffin hydrocarbon should be 1 : l to 40 : l. 
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Carrying out the process in the presence of inert dilu 
ents improves the conditions for removal of heat and 
increases the selectivity of the process. 
Most preferable are the following conditions for the 

process: temperature form 500° to 650°C, the molar 
ratio of oxygen to the paraffin hydrocarbon of 0.5 — 2, 
and input rate of the starting hydrocarbons, 20- 200 
hour". ’ 

The catalyst to be used according to the inventionv 
can be prepared by any of the known methods, for ex 
ample, by precipitation, impregnation, etc. The propor 
tions of the active components in the catalyst can vary 
within wide limits. 
Mono-olefinic - hydrocarbons (for example, n 

butenes, isoamylenes) produced in the process, can be 
returned into the reaction zone so that the correspond 
ing di-olefinic hydrocarbons can be produced under 
the given conditions of the process. 
Owing to the use in the method according to the in 

vention of the above described catalyst, the process of 
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oxidative dehydrogenation of paraffin hydrocarbons 
into mono- and di-ole?nic hydrocarbns is carried out 
with a high conversion of the starting hydrocarbon raw 
material (to 70 percent) and high yields of the main 
products (to 45 mol percent). 
For a better understanding of the present invention, 

it will be illustrated by examples of its practical em 
bodiment. (The quantities of oxy compounds of cobalt, 
iron, chromium, vanadium, silicon, nickel, antimony, 
boron, gadolinium, dysprosium, gallium, bismuth, tita 
nium, zirconium and niobium are given with reference 
to the oxides of the respective elements). 

EXAMPLE 1 

Oxidative dehydration of n-butane was carried out in 
a reactor with a stationary bed and a catalyst consisting 
of oxy compounds of magnesium, molybdenum and va 
nadium. The catalyst was prepared by the following 
procedure. 45 g of magensia were mixed with a solution 

' of 6.15 g of ammonium paramolybdate in distilled wa 
ter. The moist paste was shaped into granules, dried at 
110° - 120°C for 10 hours and calcined at 700°C for 10 
hours. The calcined granules were then impregnated 
with a solution of 0.44 g of ammonium metavanadate 
in 12.5 ml of distilled water and dried at 110° - 120°C 
for 10 hours. The finished catalyst contained molybde 
num, magnesium (Mo to Mg atomic ratio being 1 : 
31.4) and 3 percent by weight of vanadium pentoxide 
V205. The catalyst absorbed in the infra-red region of 
the spectrum, the wave numbers being 780 cm“, 830 
cm“, 890 cm“, 950 cm‘1 and 970 cm“. 
The infra-red absorption spectrum of the catalyst was 

obtained by suspending its sample in vaseline oil. The 
record was made on model UR-lO spectrophotometer 

(K. Zeiss, Jena). 
The process of oxidative dehydrogenation of n 

butane with the said catalyst was carried out at a tem 
perature of 570°C, the molar ratio of n-butane to oxy 
gen and to water vapor was 1 : 1.5 : 20, and the input 
rate of the n-butane was 50 hour“. The charge of the 
catalyst was 10 cu.cm. ' 

The yield of butadiene with respect to the n-butane 
passed through was 36.6 mol percent and of n-butenes, 
6.4 mol percent, the selectivity being 54.7 and 9.6 mol 
percent respectively. The conversion of n-butane was 
67.0 percent. 

EXAMPLE 2 

The oxidative dehydrogenation of n-butane was car 
ried out in a reactor with a suspended bed of a catalyst 
consisting of oxy compounds of magnesium, molybde 
num and vanadium. The catalyst was prepared by the 
method as described in Example 1 and contained mo 
lybdenum & magnesium atoms in the ratio of 1 : 32.1, 
and also 1 percent by weight of V205. The catalyst had 
an absorption spectrum similar to that speci?ed in Ex 
ample l. 
The oxidative dehydrogenation of n-butane was car 

ried out at a temperature of 620°C, the molar ratio of 
n-butane to oxygen and to water vapor was 1 : 1.5 : 20 
and the volumetric input rate for n-butane was v50 
hour". The charge of the catalyst was 100 cu.cm. 
The yield of butadiene with respect to the n-butane 

passed through was 34.2 mol percent, and of butenes, 
3.8 mol percent, the selectivity being 48.8 and 5.6 mol 
percent respectively. The conversion of n-butane was 
70.5 percent. 
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EXAMPLE 3 

The oxidative dehydrogenation of n-butane was car 
ried out in a reactor with a stationary bed of the cata 
lyst as described in Example 1. The process tempera 
ture was 450°C, the molar ratio of n-butane to oxygen 
and to water vapor was 1 : 1.5 : l0 and the volumetric 
input rate ofn-butane was 20 hour". The charge of the 
catalyst was 10 cu.cm. 
The yield of butadiene with respect to the n-butane 

passed through was 1 1.6 mol percent, and of n-butenes, 
3.3 mol percent. the selectivity being 38.7 and 11.0 mol 
percent respectively. The conversion of n-butane was 
30.0 percent. 

EXAMPLE 4 

The oxidative dehydrogenation of n-butane was car 
ried out in a reactor with a stationary bed of a catalyst 
containing oxy compounds of magnesium, molybde 
num and chromium. The catalyst was prepared by the 
method described in example 1, and contained molyb 
denum and magnesium atoms in the ratio of 1.32.3 and 
also 0.5 percent by weight of Cr2O3. The catalyst had 
an absorption spectrum in the infra-red region similar 
to that speci?ed in Example I. 
The oxidative dehydrogenation of n-butane was car 

ried out at a temperature of 630°C, the molar ratio of 
n-butane to oxygen and to water vapor l : 1.5 : 20, and 
the volumetric input rate of n-butane was 5.0 hour“. 
The charge of the catalyst was 10 cu.cm. 
The yield of butadiene with respect to the n-hutane 

passed through was 26.6 mol percent, and of n-butenes, 
4.0 mol percent, the vselectivity being 45.7 and 6.8 mol 
percent respectively. The conversion of n-butane was 
58.2 percent. 

EXAMPLE 5 

The oxidative dehydrogenation of n-butane was car 
ried out in a reactor with a stationary bed of a catalyst 
consisting of oxy compounds of magnesium, molybde 
num and cobalt. The catalyst was prepared by the 
method described in Example 1, and contained molyb 
denum and magnesium atoms in a ratio of l : 32.4, and 
also 0.1 percent by weight of C0304. The catalyst had 
an IR spectrum similar to that described in Example 1. 
The process temperature was 630°C, the molar ratio 

of n-butane to oxygen and to water vapor was 1 ‘1 1.5 
: 20, and the volumetric input rate of n-butane was 50 
hour“. The charge of the catalyst was 10 cu.cm. 
The yield of butadiene with respect to the n-butane 

passed through was 22.6 mol percent, and of n-butenes, 
3.6 mol percent, the selectivity being 45.8 and 7.3 mol 
percent respectively. The conversion of n-butane was 
39.4 percent. 

EXAMPLE 6 

The oxidative dehydrogenation of n-butane was car 
ried out in a reactor with a stationary bed of a catalyst 
consisting of oxy compounds of magnesium, molybde 
num and iron. The catalyst was prepared by the method 
described in Example 1, and contained molybdenum 
and magnesium atoms in the ratio of l : 32.4, and also 
0.1 percent by weight of ire-203. The IR absorption 
spectrum of the catalyst was the same as in Example 1. 
The process temperature was 630°C, the molar ratio 

of n-butane to oxygen and to water vapor was 1 : 1.5 
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: l0 and the rate of delivery of n-butane was 50 hour“. 
The input charge of the catalyst was 10 cu.cm. 
The yield of butadiene with respect to the n-butane 

passed through was 33.5 mol percent and of n-butenes, 
8.9 mol percent, the selectivity being 41.3 and 10.9 mol 
percent respectively. The conversion of n-butane was 
81.1 percent. 

EXAMPLE 7 

The oxidation dehydrogenation of n-butane was car 
ried out in a reactor with a stationary bedof a catalyst 
consisting of oxy compounds of magnesium, molybde 
num and silicon. The catalyst was prepared by‘ the 
method described in Example 1, and contained molyb 
denum and magnesium atoms in the ratio of l' : 31.7, 
and also 2 percent by weight of SiO2. The IR absorption 
spectrum of the catalyst was similar to that in Example 
1. - 

The process was carried out at a temperature of 
630°C, the molar ratio of n-butane to oxygen and to 
water vapor was 1 : l.5 : 20, the input of n-butane was 
25 hour". The charge of the catalyst was 10 cu.cm. 
The yield of butadiene with respect to the n-butane 

passed through was 30.3 mol percent, and of n-butenes, 
6.1 mol percent, the selectivity being 47.3 and 9.4 mol 
percent respectively. The conversion of n-butane was 
64.2 percent. 

EXAMPLE 8 

The oxidative dehydrogenation of n-butane was car 
ried out in a reactor with a stationary bed of a catalyst 
consisting of oxy compounds of magnesium, molybde 
num, silicon and vanadium. The catalyst was prepared 
by the method described in Example 1, and contained 
molybdenum and magnesium atoms in the ratio of l : 
30.2, and also 1 percent by weight of V205 and 5 per 
cent by weight of SiO2. The catalyst had an absorption 
spectrum in the IR region similar to that in Example 1. 
The process was carried out at a temperature of 

605°C, the molar ratio of n-‘butane tooxygen and to 
water vapor was 1 : 1.5 : 20, and the rate of n-butane 
was 100 hour". The charge of the catalyst was 12.5 
cu.cm. 

The yield of butadiene with respect to the n-butane 
passed through was 33 mol percent, and of .n-butenes, 
5.5 mol percent, the selectivity being 51.8 and 8.7 mol 
percent respectively. The conversion of n-butane was 
63.6 percent. 

EXAMPLE 9 

The oxidative dehydrogenation of n-butane- was car 
ried out in a reactor with a stationary bed of a catalyst 
consisting of oxy compounds-0f magnesium, molybde 
num, iron and vanadium. The catalyst was prepared by 
the method described in Example I, and contained mo 
lybdenum and magnesium atoms in the ratio of l : 31.7, 
and also 1 percent by weight of Fe2O3 and 1 percent by 
weight of V205. The IR absorption spectrum of the cat 
alyst was as in Example 1. 
The process temperature was 615°C, the molar ratio 

of n-butane to oxygen and to water vapor was 1 : l.5 
: 20, and the volumetric input rate of n-butane was 50 
hour“. The charge of the catalyst was 10 cu.cm. 
The yield of butadiene with respect to the n-butane 

passed through was 38.3 mol percent, and of n-butenes, 
' 3.7 mol percent, the selectivity being 54.6 and 5.4 mol 

6 
percent respectively. The conversion of n-butane was 
70.0 percent. 

EXAMPLE 10 

The oxidative dehydrogenation of isopentane was 
carried out in a reactor with a stationary bed of a cata 
lyst similar to that used in Example 2. 
The process ‘was carried out at a temperature "of 

605°C, the molar ratio of isopentane to oxygen and to 
water vapor was I z 2.5 : 20, and the input rate of iso 
pentane was l25 hour". The charge of the catalyst was 
10 cu.cm. 
The yield of isoprene with respect to the passed iso 

pentane was 15.4 mol percent. and of isoamylenes. 2.6 
mol percent, the selectivity being 40 and 7- mol percent 
respectively. The conversion of isopentane was 38.5 
percent. ' 

EXAMPLE 11 v 

The oxidative dehydrogenation of isopentane was 
carried out in a reactor with a stationary bed of a cata 
lyst similar to that’used in Example 9. 
The process was carried out at a temperature of 

6l7°C, the molar ratio of isopentane to oxygen and to 
water vapor was 1 : 1.5 : 20, and the input rate of iso 
pentane was 50 hour". The charge of the catalyst was 
10 cu.cm. 
The yield of isoprene with respect to the isopentane 

passed through was 15.5 mol percent, and of isoamy 
lenes, 5.5 mol percent, the-selectivity being 35.3 and 
12.5 mol percent respectively. The conversion of iso 
pentane was 44 percent. A - 

EXAMPLE 12 

The oxidation dehydrogenation of n-butane was car 
ried out in a reaction kettle with a stationary bed of a 
catalyst consisting-of oxy compounds of magnesium, 
molybdenum and vanadium. The catalyst was prepared 
by the following procedure. An aqueous solution of 
23.8 g. of magnesium nitrate was mixed with aqueous 
solutions of 0.525 g of ammonium paramolybdate and 
0.165 g of ammonium paravanadate, and the'thus ob 
tained solution was used to impregnate an aluminosil 
icate carrier. The impregnation was carried out at room 
temperature for 2 hours. The sample was then dried at 
a temperature of 120°C for 12 hours and calcined at a 
temperature of 700°C for l0 hours. The finished cata 

' lyst contained molybdenum and magnesium atoms in 
the ratio of l : 31.4, and also 3 percent by weight of 
V205. The active principle of the catalyst was 10 per 
cent by ‘weight. The IR absorption spectrum of the cat 
alyst was the same that speci?ed in Example 1. 
The oxidative dehydrogenation of n-butane with the 

said catalyst was carried out at a temperature of 600°C, 
the molar ratio of n-butane to oxygen and to water 
vapor was l : l.5 : 20 and the input rate of n-butane was 
50 hour". The charge of'the catalyst was l0 cu.cm. 
The yield of butadiene with respect to the n-butane 

passed through was 4.7 mol percent, and of n-butenes, 
8.8 mol percent. The selectivity of the process was 14.3 
and 26.9 mol percent respectively. The conversion of 
n-butane was 32.8 percent. 

EXAMPLE 13 
65 

The oxidative dehydrogenation of n-butane was car 
ried out in a reactor with a stationary bed of a catalyst 
similar to that used in Example 6. 
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The process was carried out at a temperature of 
600°C, the molar ratio ofn-butane to oxygen and to he 
lium was 1 : 2 1 40, and the rate of n-hutane delivery 
was 25 hour“. The charge of the catalyst was 10 
cu.em. 

The yield of butadiene with respect to the passed 11 
butane was 16.8 mol percent and o1v n-butenes. 4.3 mol 
percent, the selectivity being 35.1 and 9.0 mol percent 
respectively. The conversion of‘ n-butane was 47.9 per~ 

8 
EXAMPLE 141037. 

The oxidative dehydrogenation of n-hutane was car 
ried out in a reactor with a stationary bed o1v a catalyst. 
The charge 01' the catalyst was 10 cu.cm. The catalyst 
was prepared by the procedure described in Example 
1. The IR absorption spectrum of the finished catalyst 
was similar to that specified in Example 1. The condi 
tions and the results of the test are summarized in the 

cent. 11) Table. 

Table 

Catalyst Test conditions Test results 

Nos. Type MozMg tempe- n-Butane Molar ratio Butadi- n~Bu~ Selecti- Selee< Conver 
of rature, input ene tenes vity tivity sion 

Exam- ratio "C hour“l C4H“,:O,:H¢O yield. yield, with with of 
ples mol.% mol.% respect respect n-huta 

to buta- to hu‘ ne. % 
diene, tenes, 
mol.% mol.% 

1 2 3 4 5 4 6 7 8 9 10 l l 
14 Mg-Mo 110.9 630 50 111.5120 1.9 5.4 10.5 29.8 18.1 
15 Mg-Mo 1:2 601 100 111.510 2.53 7.03 9.28 25.72 27.3 
16 Mg-Mo 1:140 630 50 111.5120 1.8 4.3 9.4 22.5 19.1 
17 Mg-Mo-Ni 1110 568 25 110.3120 13.4 4.4 52.1 17.1 25.8 

20 wt.% N10 
18 Mg-Mo-Ni 1128.8 590 25 1 1.0120 17.5 6.2 44.0 15.5 39.8 

10 wt.% N10 1 '- - 

19 Mg-Mo 121.4 640 50 1 1.5120 28.2 3.2 46.5 5.3 (10.7 
20 ‘Mg-Mo-Sb 1:32.3 630 50 1 1.5120 31.5 4.3 57.3 8.0 55.0 

0.5 wt.%Sb-_»O;1 1~ 
21 Mg-Mo-B 1:28.8 620 25 111.5120 31.8 3.7 51.3 (1.2 61.7 

wt.% BJQ, 

32 Mg-Mo-sb-cr 1128.8 630 50 1 1.5120 31.1 4.3 55.0 7.3 511.5 
0.5 wt.% SbgOy, 
0.5 wt.%Cr~_-O=1 - 

23 Mg‘Mo-Gd 1128.8 615 25 111.5120 22.1 5.7 43.0 11.0 51.5 
0.5 wt.% Gdgog , ' 

24 Mg-Mo-Dy 1128.8 620 50 121.5120 26.4 5.0 56.5 10.8 46.8 
0.5 wt.% DygO? . 

25 Mg-Mo-Ga 1:288 630 100 1:1120 32.3 3.1 46.0 4.5 700 
0.5 wt.% (12120.1 ' ' 

26 Mg-Mo-Bi 1.28.8 630 25 111.5120 22.9 8.8 37.3 14.2 61.5 
0.5 wt.% B1201, 

27 Mg-Mb-Nb' 1132.1 630 50 111.5120 26.1) 4.1) 41.3 (1.4 (13.0 
2 wt.% 811510.. 

28 Mg-Mo-Zr 1:28.8 630 50 111.5120 14.0 3.2 40.0 9-1 35.0 
5 wt.% Zr 02 ' 

29 Mg-M0<Ti 1.32.1 _ 630 50 111.5:20 28.8 2.9 42.7 4-3 07-3 
1 wt.% T10; ' 

30 Mg-Mo-V 1:1 610 30 111.0120 3.1 4.7 15.1 22.‘) 20.5 
2 wt.% V205 ' 

31 Mg-MO-Ga 1:357 670 100 1:1.5120 1.3 2.1 7.4 12.0 17.5 
0.25 wt.% 6320;] 

32 ‘Mg_M'o.Fe_]§ 1:2 605 100 111.5:20 4.5 8.4 14.1 26-3 31.9 
1 wt.% Fe-JOH 

33 1:10 635 50 111.5:20 23.8 3.8 44.8 7.2 53.1 

2.5 wt.% S10: ‘ 
0.5 wt.% 81.0,, A 

34 Mg-Mo—C0-Dy-Gd 1132.1 621) 50 111.5120 27.3 5.2 57.7 _ 10,9 476 
0.1 wt.% C0110.‘ ' 
0.05 wt.% DygOa 
0.5 wt.% Gdgou _ 

35 Mg—M0-Cr~Ga 1132.1 625 100 121:15 33.0 4.0 58.0 7.3 57.0 
0.5 wt.% CrgO“ 
0.5 wt.% 62120,; 

36 Mg-Mo-Ni-Ti-Zr-Nb 1141.4 630 50 121.5220 ‘ 29.0 5.4 55.0 10.2 52.8 
10 wt.% N10 
1 wt.%TiO.» 
1 wt.% ZrO: 
1 wt.% M320. _ 

37 Mg-Mo-Cr-B 1:357 640 75 111.5120 1.9 2.5 10.5 13.8 18.1 
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We claim: ' _ 

l. A method for the production of mono- and diole 
?nic hydrocarbons which comprises passing a feed con 
sisting essentially of a paraffin hydrocarbon, oxygen 
and an inert diluent selected from the group consisting 
of steam, nitrogen, argon, helium and mixtures thereof 
at an oxygen to paraffin hydrocarbon molar ratio of 0.1 
to 3.0 over a catalyst at a temperature of from 400° to 
700° C., said catalyst consisting essentially of oxygen 
containing compounds of molybdenum and magnesium 
taken in a molybdenum/magnesium atomic ratio of 
from 120.9 to 1:357 and having absorption bands in the 
infra-red spectrum thereof at the wave numbers of 780 
cm“, 830 cm", 890 cm", 950 cm‘1 and 970 cm“. 

2. A method according to claim I, wherein the cata 
lyst contains molybdenum and magnesium atoms in the 
ratio from 1 : 3.6 to l : 68.5. 

3. A method according to claim 1, wherein the cata 
lyst contains oxy compounds of at least one of the ele 
ments selected from the group consisting of cobalt, 
iron, chromium, vanadium, silicon and nickel in an 
amount of 0.01 to 20 percent by weight calculated as 
the metal oxide. 

4. A method according to claim 1, wherein the cata 
lyst contains oxy compounds of at least one metal se 
lected from the group consisting of antimony, boron, 
gadolinium, dysprosium, gallium, bismuth. titanium, 
zirconium and niobium. 

5. A method according to claim 4, wherein the cata 
lyst contains oxy compounds of at least one said metal 
in an amount offrom 0.01 to 5 percent by weight calcu 
lated as the metal oxide. ' 

6. A method according to claim 3, wherein the cata 
lyst contains oxy compounds of at least one metal se 
lected from the group consisting of antimony, boron,‘ 
gadolinium, gallium, bismuth, titanium, zirconium and 
niobium. - 

7. A method according to claim 6, wherein the cata 
lyst contains oxy compounds of at least one said 
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_ metal in an amount from 0.01 to 5 percent by weight 
calculated as the metal oxide. 

8. A'method according to claim 1, wherein the cata 
lyst is supported on a carrier selected from the group 
consisting of aluminosilicates, silica gel and aluminum 
oxide. 

9. A method according to claim 3, wherein the cata 
lyst is supported on a carrier selected from the group 
consisting of aluminosilicates, silica gel and aluminum _ 
oxide. 

10. A method according to claim 4 wherein the cata 
lyst is supported on a carrier selected from'the group 
consisting of aluminosilicates, silica gel and aluminum 
oxide. ' 

11. A method according to claim 6, wherein the cata 
lyst is supported on a carrier selected from the group 
consisting of aluminosilieates, silica-gel, and aluminum 
oxide. ’ 

12. A method according to claim' I, wherein inert dil- 1 
uent is used in an amount from I to 40 mols per mol 
of the paraffin hydrocarbon. . 

13. A method according to claim I, wherein the oxi 
dative dehydrogenation of the paraffin hydrocarbon is 
carried out 'at atemperature from 500° to 650°C. 

14. A method according to claim I, wherein the 
' molar ratio ofoxygen to the paraffin hydrocarbon is 0.5 
to 2. . 

15. A method according to claim 1, wherein the par 
affin hydrocarbon is charged at a rate of 20 to l()()() 
hour". ' . 

16. A method according to claim 1, wherein the par 
affin hydrocarbon is n-butane. 

17. A method according to claim 16, wherein the n 
butane is used in a mixture with n-butenes. 

18. A method according to claim 1, wherein the par-' 
affin hydrocarbon is isopentane. 

19. A method according to claim 18, wherein the iso 
pentane is used in a mixture with isoamylencs. 
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