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ABSTRACT OF THE DISCLOSURE 

A process for the catalytic reforming with steam of 
gaseous and liquid hydrocarbons having a boiling point 
not greater than 350° C., wherein the process is carried 
out under an effective pressure in the range of from 70 
to 200 bars. 

This invention relates to the catalytic reforming of 
gaseous and liquid hydrocarbons, particularly methane, 
propane, butane, residual gases from re?ning, light and 
heavy petroleum fractions and fuels, having a ?nal boil 
ing point not greater than 350° C. 
Hydrocarbons can be converted to fuel and synthesis 

gas, for example, by cracking, partial combustion or re 
forming. In reforming the hydrocarbons are reacted with 
steam, usually in the presence of a catalyst, at relatively 
high temperatures. The reformed gas can be used as town 
gas, for the production of hydrogen, for the synthesis of 
ammonia or methanol or in oxo synthesis reactions. 

In the know catalytic reforming processes, the reac 
tion with the steam is carried out under effective pressures 
which usually do not exceed 30-40 bars in order to pre 
serve the mechanical stability of the catalyst being used, 
to obviate the danger of coking and to take into account 
the mechanical resistance of the reforming tubes and the 
desired methane content of the reformed gas which nor 
mally increases 'with pressure. 

According to one aspect of the present invention there 
is provided a process for the catalytic reforming with 
steam of gaseous and liquid hydrocarbons having a boil 
ing point not greater than 350° C., wherein the process 
is carried out under an e?ective pressure in the range of 
from 70 to 200 bars. 
The process of the invention in particular makes it 

possible to avoid, or appreciably to reduce, all compres 
sion of the reformed gas before it is subsequently used 
in, for example, the low-pressure synthesis of ammonia 
or as town gas. The process of the invention also makes 
it possible to use a gas which has been compressed, before 
the reforming thereof, to a volume smaller than that of 
the reformed gas or to use a liquid hydrocarbon. Thus 
the process is applicable to gaseous and liquid hydro 
carbons, particularly to the light petroleum fractions, the 
hydrocarbons being saturated or unsaturated. Advanta 
geously, these hydrocarbons contain from 4 to 12 carbon 
atoms and, preferably, comprise up to 30% of aromatic 
hydrocarbons. 
When the reforming process of the invention is ap 

plied to light petroleum fractions having a ?nal boiling 
point lower than 250° C., the reforming reaction is pref 
erably carried out under an effective pressure of the 
order of 100 bars. 

‘It has been found that it is possible, when using cata 
lysts which are mechanically stable and of Which the ef 
?ciency increases with pressure and when carrying out 
the process using reforming tubes having diameters small 
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2 
er than those of the reforming tubes used in reforming 
processes carried out under the conventional, lower pres 
sures, to increase the operating pressure up to 200 bars 
without causing the disadvantages previously referred to. 
It is therefore possible to make reforming tubes from a 
conventional steel, for example of the 25/20 type, having 
a thickness which is not prohibitive for pressures in the 
range of from 100 to 200 bars. 
The reaction of hydrocarbons with steam is of the 

free-radical type and, in accordance with a development 
of the present invention, catalysts have been found which 
are sufficiently active and selective to lead to the produc 
tion of reformed gas having a methane content which is 
between 10 and 15% using steam/carbon mol ratios 
which are in the range of from 3 to 5; these catalysts 
are described hereinafter. On the other hand, in order to 
obtain a reformed gas with a high proportion of methane, 
for example a gas which can be used as a substitute for 
natural gas, it is possible to operate at steam/ carbon mol 
ratios of from 1.5 to 3, preferably in the region of 2. It 
has moreover been con?rmed that the catalysts of the 
present invention do not coke the hydrocarbons in the 
presence of a steam/carbon mol ratio higher than 1.5 
even when operating under high pressures in accordance 
with the process of the present invention. 
The in?uence of the proportion of steam on the meth 

ane contents of the reformed gases at a given pressure, 
in this case at 100 bars, can be seen from the curve in 
FIG. 1 of the accompanying drawings in which ?gure 
the proportions of steam employed, expressed as steam/ 
carbon in mols (H2O/C), are plotted as abscissae and 
the methane contents of the reformed gas, expressed as 
a percentage (CH4 percent), are plotted as ordinates. ' 
The in?uence of the pressure on the methane content 

of the reformed gas for a given volumetric velocity, in 
this case 1, can be seen from FIG. 2 of the accompanying 
drawings in which ?gure the pressures (P) expressed in 
bars, are plotted as abscissae and the methane contents 
of the reformed gases, expressed as a percentage (CH4 
percent), are plotted as ordinates. 

In order to pro?t from the main advantage of the 
process of the present invention, viz the reduction in 
the consumption of energy, it is frequently desirable to 
proceed with the reforming process at the highest pos 
sible pressure. 
The internal diameter of the reforming tubes is ad 

ivantageously in the range of from 10 to 100 mm. when, in 
accordance with the present invention, the reforming 
process is carried out at a pressure in the range of from 
70 to 200 bars. Advantageously, when working under a 
pressure of 70 bars, the internal diameter of the reform 
ing tubes lies in the range of from 70 to 100 mm., when 
working under a pressure of 100 bars, the reforming 
tubes have an internal ‘diameter which is in the range of 
from 20 to 60 mm., and when working under a pressure 
of 200 bars, the internal diameter of the reforming tubes 
is in the range of from 10 to 50 mm. 

Generally, the effective length of the reforming tubes 
is in the range of from 6 to 15 metres. By “tube” there is 
meant not only unitary members but also any tube made 
up from similar separate units which are Welded or other 
wise joined directly together. However, two tubes con 
nected by a part not containing catalyst and two tubes 
which although joined together have different diameters 
and not considered as being a single reforming tube in 
the present invention but are considered to be two tubes. 
The in?uence of the volumetric velocity on the methane 

content of the reformed gas is small. A threefold in 
crease in the volumetric velocity affects the methane con 
tent by less than 30% depending on whether the process 
is for the reforming of one hydrocarbon or a mixture of 
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hydrocarbons. The volumetric velocity of a liquid hydro 
carbon is preferably chosen to be in the range of from 
1 to 30 litres per litre of catalyst. The in?uence of the 
volumetric velocity on the methane content of the re 
formed gas can be seen more clearly in FIG. 3 of the 

pressure do not suffer from mechanical degradation due 
to the chemical action of the reactants. These catalysts 
contain, as stabilisers, at least one of potassium oxide, 
chromium trioxide, sodium oxide and barium oxide in 
an amount which does not exceed 15% and is preferably 

accompanying drawing in which ?gure the volumetric D from 1 to 5% by weight of the catalyst composition. Sev 
velocity v, in litres, is plotted as abscissae and the methane eral examples of these new catalyst compositions are 
content of the reformed gas, expressed as a percentage given in the examples below. 
(CH4 percent), is plotted as ordinates for a given pres- The reforming process of the invention offers a further 
sure, in this case 100 bars. 10 advantage, viz. that of operating with or without the addi 

Preferably, the mixture to be reformed is introduced tion of different gases at the inlet to the reforming tubes. 
to the catalyst at a temperature which is in the range of For those hydrocarbons which can be desulphurised by 
from 300 to 700° C., preferably 500 to 600° C. At the hydrogenation of the organic sulphur, which contain too 
outlet from the reforming tube, the temperature of the much carbon with respect to hydrogen, hydrogen recycled 
reformed gas is in the range of from 500 to 950° C‘, 15 in a suitable proportion is introduced into the reforming 
preferably 800‘ to 900° C. tubes. When the reformed gas is intended for the prepara 

In FIG’ 4 0f the accompanying drawings there is tion of town gas, air or nitrogen are possibly introduced. 
shown a curve which gives the temperature inside a re- In cases where it is desired to modify the composition of 
forming tube as a function of its length, Which makes it the ef?uent mixture, it is possible to introduce carbon 
possible to change from the minimum to the maximum 20 monoxide or carbon dioxide. 
without depositing carbon and without destroying the The reforming process of the invention is particularly 
Catalyst The temperatures (T) in ° C- are given as Ordi- applicable to the preparation of hydrogen or of synthesis 
hates, While the lengths in centimetres are given as gas intended for synthesising ammonia, which contains 5 
abscissae. to 20% of residual methane and has a discharge tem 
Ahy Catalyst Permitting the reforming Process to Pro‘ 25 perature of 700 to 900° C. It is also applicable to the 

ceed with volumes which are smaller in proportion as preparation of town gas which is rich in methane, con 
the pressure is raised can be used in the present invention. tains between 5 and 40% of hydrocarbons equivalent to 
111 general terms, the Catalysts Which are Suitable for methane and has a discharge temperature of 500 to 750° 
Carrying out the invention have one of more of the fol- C. The process is also applicable to the preparation of 
lowing Characteristics! 30 town gas having a calori?c power of 3,000 to 5,000 th 

(a) They give rise to an increase in ef?ciency with in- P_c_$_ ' 
creasing Pressure; The invention is illustrated in the following examples. 
' (b) They give rise to an increase in the selectivity with EXAMPLE 1 
increasing pressure, the selectivity being wlth respect to 
methane, ethane and ethylene at the outlet; 35 Light petroleum fractions of empirical formula 

(C) They have a composition such that there is no C5_69H13_10 were treated in the reforming tube, having an 
increase in the methane content of the reformed gas internal diameter of 18 mm., which is shown diagram 
When the reforming process is carried out at pressures in matically in FIG. 5 of the accompanying drawings. In 
the range of from 70 to 200 bars and it is possible to FIG, 5 the points C1, C2, C3, C4 represent points in the 
Obtain, at 100 bars, a gas Which is little different from 40 reforming tube at which the temperature is measured by 
that which is obtained when operating at pressures in the means of thermocouples each situated in a sheath of ex 
fegiOn 0f 20 i0 30 bars Under temperature COnditiOnS ternal diameter 9 mm. The reforming tube contained 
such that it is possible industrially to provide reforming 170 m1, of a reforming catalyst having the following 
tubes at a cost which is of the same order as that of re- composition and designated type A: 
forming tubes adapted for use at lower pressures, this 45 Nio 9 3 
being due to a decrease in the diameter of the reforming M20 """"""""""""""""""""""""""""""" “ 77:5 
tubes and an increase in e?‘iciency of the catalyst. Z r _______________________________ ‘ 

. . . . r02 _____________________________________ __ 5.1 

Su1table catalysts comprise nickel, as the catalytlcally SiO 0 3 
active component, on supports comprising refractory c2102 ““““““““““““““““““““““““““““““ “ 7'8 
oxides. The catalytically active metal content of these cat- 50 """""""""""""""""""""""""""""""" u ' 

alyst compositions is in the range of from 8 to 30% by A series of tests was carried out under an effective pres 
by weight, calculated as nickel oxide. The refractory sure of 100 bars. The rates of ?ow of hydrocarbon, steam 
oxides on which the nickel catalyst is supported are one and hydrogen, the proportions of steam used, the temper 
or more of magnesium oxide, calcium oxide, zirconium tures recorded at the different points C1, C2, C3 and C4, 
dioxide, aluminium oxide and silicon dioxide. Advanta- 55 and the composition of the reformed gas are set out in 
geously, the catalyst compositions contain from 0 to 45% the following Table I: 

TABLE I 

Rates of flow Recordedcttgiaperatuies 
Hydro- Analysis of reformed gas ' 
carbon, Steam H2, H20 0 ————~—-—--— C1 

n1l./l. l./h. l./h 11l11’l01S CO2 00 H2 CH4 (inlet) C2 C3 C4 

32.9 108.4 14.4 3.17 12.9 9.5 65.2 12.4 600 819 853 879 
33.1 107.1 15.6 3 13 12.4 9.8 65.2 12.4 600 820 855 880 
34.4 109.6 13.9 3.07 12.8 10.2 65.2 11.8 600 819 853 879 
35.3 111.7 16.4 3.05 12.6 9.3 66.1 11.5 600 820 850 880 
36.4 106.7 21.8 2. 32 12.3 9.5 64.1 14.1 595 842 881 393 
41.4 115.2 13.4 2.69 12.8 10.8 64.6 11.7 600 842 831 893 

by weight of magnesium oxide, from 0 to 60% by weight 
of aluminium oxide, not more than 25% of calcium 
oxide and not more than 10% of silicon dioxide. The 
present invention also provides catalysts which satisfy ,__ 
the above conditions and which when under a very high ‘0 lions. 

Chromatographic analyses con?rmed that the reformed 
gas did not contain any C2 hydrocarbons. 

Catalysts of type A do not have suf?cient mechanical 
strength to make them suitable for use in industrial opera~ 
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EXAMPLE 2 

The tests carried out in Example 1 were repeated, using 
a light petroleum fraction of empirical formula 
C5,69H13_10, in a reforming tube identical to that de 
scribed in Example 1 but containing 170 ml. of a reform 
ing catalyst having the following composition and desig 
nated type B: 

NiO _____________________________________ __ 15.5 

Mg() ____________________________________ __ 52 

Si02 ._..__ _..__ 1 

Zro2 _____________________________________ __ 1.5 

C810 _____________________________________ __ 7.7 

A1203 ____________________________________ __ 1s 

F6203 ____________________________________ __ F6304 __ _ _ _ _ - _ _ _ _ a _ _ _ __ 1 

KOH ____________________________________ _.._ 2 

Cl'2O3 ____________________________________ _.__ TiOZ ..____ ____ ____ __ __ 0.3 

V205 ____________________________________ .._ ' 

The rates of flow, proportions of steam, temperatures and 
compositions of the reformed gas were measured, as in 
Example 1, and are set out in Table II below: 

6 
there were treated light petroleum fractions having the 
empirical formula C5_69H13_m. The catalysts used had the 
following compositions and designations: 

20 

The following experimental results as set out in the 
following Table III, were obtained using an effective pres 
sure to 100 bars, with 0.1 mol of recycled hydrogen. per 
mol of hydrocarbon for the desulphurisation. In Table III 
the volumetric velocity is given in litres of hydrocarbon 
per litre of catalyst. 

TABLE II 

Rates of ?ow 

Hydro- Analysis of reformed gas Temperatures,°0. 
carbon, Steam, Hz, 
mL/h. l./h. l./h. HzQ/C CO2 CO H2 CH4 C1 C2 C3 C4 

112 480 19.5‘ 4.1 15.6 9.0 65.7 9.7 600 842 880 890 

TABLE III 

Temperatures, ° C. 

At% 011 
Analysis of reformed gas of leaving 

Catalyst Volumetric —-——-—————-————— At catalyst the 
type velocity H2O/C CO; 00 Hz CH4 inlet length catalyst 

0.8 3 15.5 7.5 63.5 13.5 560 850 865 
0.8 3 15.5 7.5 63.5 13.5 560 850 865 
0. 8 3 16. 8 7 60 16. 2 513 840 840 
0.8 3.3 16.5 6.5 63 14 510 850 845 

Catalysts of type B, like those of type A, do not have 
su?icient mechanical strength to enable them to be used 
in industrial operations in which a long effective life of 
the catalyst is required. 

EXAMPLE 3 

In a reforming tube, identical to that described in Ex 
ample 1, having an internal diameter of 18 mm. and 
heated by electric resistances of which the power is reg 

70 

The catalysts C, D, E and F functioned for 200 hours 
without any apparent defect and, on discharge, were free 
from carbon. 1 

In FIG. 6 of the accompanying drawings there is 
shown curves A and B, which were obtained by plotting 
the ratio HzO/C, in mols, as abscissae against the per 
centage methane contents (CH4 percent) of the reformed 
gas as ordinates, for the case of the catalyst E, the re 
forming process being carried out at pressures of 100 bars 

ulated by thermocouples placed in the reforming tube 75 and 30 bars, respectively. 
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EXAMPLE 4 

In a reforming tube identical to that described in 
Example 1 and containing 170 ml. of a catalyst having 
the composition given below and designated type G: 

NiO ____________________________________ __ 15 

A1203 ___________________________________ __ 35.2 

CaO ____________________________________ __ 15.35 

sio2 ____________________________________ __ 4.83 

MgO ___________________________________ __ 28.60 

N320 ___________________________________ __ 1.02 

there were carried out a series of tests, the results of 

10 

8 
an effective length of 12 metres. Each tube contained 
34 litres of catalyst of type G. 
The hydrocarbon to be reformed was a light petroleum 

fraction having a boiling point of 40-140° C. The rate 
of ?ow of this hydrocarbon was 48 litres per hour. The 
steam ratio, HgO/C, was 3 and 0.1 mol of hydrogen per 
mol of hydrocarbon was recycled. The temperature of 
the mixture to be reformed on entering the catalyst was 
500° C. and that of the mixture leaving the catalyst was 
950° C. Under these working conditions, the gas mix 
ture produced had the following composition (based on 
dry gas): 

which are set out in the following Table IV. The tests Percent 
were carried out under an effective pressure of 100 bars CO2 _______________________________________ __ 13 
with 0.1 mol of hydrogen per mol of light petroleum 15 CO _______________________________________ __ 10 
fraction of empirical formula CMQHIMO being recycled H2 ________________________________________ __ 65 
in order to hydrogenate the sulphur. CH4 ______________________________________ __ 12 

‘TABLE IV 

Temperatures 

_ at $4141 on 
’ Analysis of reformed gas of leaving 

\/ olumetrie —-———_—-——— catalyst the 
velocity H2O/C CO2 00 H2 CH4 At inlet length catalyst 

0.75 3.6 16.8 7 66. 9.9 570 840 860 
0.75 3 16.4 6.8 61.6 15.2 510 840 850 
0. 75 2. 9 16. 2 6. 8 61 16 550 850 860 
1.45 6.7 15.2 7.3 72.5 5 600 850 850 
3.2 6 15 6.5 70 8.5 570 850 850 
2.2 4.6 15.2 8.2 67.3 9.3 600 850 850 

3 4.6 14.5 s 67.4 10.1 570 835 850 
2.2 4.1 13.1 7.5 68.5 10.9 570 850 850 
2.5 4.1 13 8 65 14 570 850 850 
3.3 4.1 14 9 63 14 625 840 850 
3.3 3.3 14 9 63 14 625 840 850 

It was found that the catalysts of type G are particularly 
e?icient when reforming under high pressure. 

EXAMPLE 5 

In a reforming tube identical to that described in 
Example 1 and containing 170 ml. of a catalyst having 
the composition given below and designated type H: 

N10 ____________________________________ __ 14.80 

MgO ___________________________________ __ 26.20 

A1203 .___ ____ ..___ __ 33.66 

Si02 ____________________________________ __ 4.72 

CaO ____________________________________ __ 15.09 

K20 ____________________________________ __ 3.30 

N320 ___________________________________ .__ 1.23 

CI‘O3 ___________________________________ _._ 

there were carried out a series of tests, the results of 
which are set out in the following Table V. The tests 
were carried out under an effective pressure of 100 bars 
with 0.1 mol of hydrogen per mol of light petroleum 
fraction of empirical formula C5_69H13_10 being recycled 
in order to hydrogenate the sulphur. 

35 

40 

In FIG. 7 of the accompanying drawings there are 
shown diagrammatically embodiments of this installation 
adapted for different uses of the reformed gas. 

Firstly, the installation shown in FIG. 7A of the ac 
companying drawings is one which can be used for the 
separation of hydrogen or synthesis gas. In this installa 
tion, the primary reforming combustion is conventional 
and is carried out at atmospheric pressure. The mixture to 
be treated arrives by way of the conduit 1 at a primary 
reforming reactor 2 under a pressure of 70 to 200 bars and 
the reformed gases leaving at 3 at about 700 to 800° C. 
contain 10 to 25% of methane. To reduce the methane 
content, peroxidised air is used if the mixture is intended 
for the synthesis of ammonia or oxygen is used if it is 
desired to obtain a nitrogen-free gas. The peroxidised air 
or the oxygen, which is produced at 4, is united by way 
of the conduit 5 with the gas which has undergone a pri~ 
mary reforming and these gases are sent by way of the 
conduit 6 into a secondary reforming reactor 7, where 

TABLE V 

Temperatures 

At l/érd 
Analysis of reformed gas of cat- On leav 

Volumetric ——~—-— At alyst ing the 
Test N0. velocity 1120/0 CO2 00 Hz 0H4 inlet length catalyst 

0.8 4.4 16 6.5 67.5 10 520 830 835 
0.8 4.2 17 6.7 66.8 9.5 530 835 835 
0.8 4 17 6.7 66.3 10 530 825 835 
0.8 3.7 17 6.7 64.3 12 535 825 840 
0.8 2.6 16 7.5 58.5 18 535 825 840 

EXAMPLE 6 

An industrial installation for use at an effective work 
ing pressure of 100 bars was constructed. The installa 
tion was of the conventional type in which heating was 
carried out with radiant burners. 
The reforming tubes in which the reforming process 

was effected were made from 25/20 steel and had an 

70 
their temperature is raised on leaving to 1000 to 1100° C. 
The methane content of the gases leaving the reactor 7 
and ?owing through conduit 8 is between 0.1 and 1%. The 
gases then undergo a high and low temperature conver 
sion at 9 and then a decarbonation at 10. After methan 
isation at 11, the gases leaving at 12 contain 0.3 to 1% 

internal diameter of 60 mm., a thickness of 36 mm. and 75 of methane and 0 to 25% of nitrogen, under a pressure of 
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60 to 140 bars, and can be used for obtaining hydrogen 
or for the preparation of the synthesis gas. 

In addition to the saving in energy over the compres 
sion energy due to the increase in the working pressure, 
the diagram of the installation shows the advantage of a 
high degree of compactness, due to the reduction in quan 
tities of catalysts for the primary and secondary reform 
ing steps, and for the conversion and methanisation, which 
are much more active at the working pressure of the in 
stallation than at 20 to 30 bars. The result is a saving in 
investment costs and the possibility of large productions 
being treated in a single line, i.e., the gas necessary for 
1000 to 2000 tons per day of ammonia. 

Secondly, the installation shown in FIG. 7B of the ac 
companying drawings is one which can be used for the 
preparation of synthesis gas. The gases treated in this in 
stallation are light fracitons of petroleum, of natural gas 
or of re?nery gas. These gases, under a pressure of 70 to 
200 bars, are introduced through an inlet 13 to a primary 
reforming reactor 14 and, on leaving the latter at 15, they 
have a temperature of 700 to 800° C. and contain 10 to 
25 % of methane. A secondary reforming is carried out 
at reactor 18 in air, which is introduced by way of con 
duit 16 into conduit 17 containing the gases which are to 
be subjected to the secondary reforming. The gases leave 
the reactor 18 at a temperature of 800 to 900° C. and con 
tain 5 to 15% of methane. These gases are conveyed by 
way of conduit 19 to high and low temperature conver 
sion units 20. The carbon monoxide leaving with the low 
temperature conversion is transformed catalytically at 21 
into carbon dioxide gas by the addition of air or oxygen or 
peroxidised air through tube 22. The excess of methane or 
air does not produce town gas and it is condensed at 23 in 
a “cold housing,” in which the carbon dioxide gas is 
Washed at low temperature; the residual gases are returned 
through the conduit 24 to the primary reforming combus 
tion stage and the synthesis gas is liberated at 25 under a 
pressure of 60 to 140 bars. It may be noted that the lay 
out of this installation is particularly simple and economic. 

In the FIG. 8C of the accompanying drawings there 
is shown an installation for the preparation of hydrogen 
or synthesis gas. In order to limit the thickness of the re 
forming tubes for the reforming, the combustion of the 
primary reforming is effected under pressure, and the 
vapours are expanded in a turbine. The pressure in re 
forming tubes 26 is from 70 to 200 bars and, in jacket 
27, it is from 50 to 200 bars. The fuel is introduced into 
jacket 27 at from 50 to 200 bars by way of conduit 28, 
as is the combustion supporter introduced through con 

~ duit 29. The vapours leaving the jacket 27 are expanded 
from 40 to 140 bars to atmospheric pressure at 30. 
The gases which have undergone the primary reforming 

in the reforming tubes 26 have a methane content of 0.5 
to 10% and are at a temperature of 850 to 1050° C. The 
secondary reforming is carried out in air, oxygen or perox 
idised air which is introduced by way of the conduit 31. 
The gases originating from the primary reforming step 
and the air, oxygen or peroxidised gas are conveyed to the 
secondary reforming reactor 33 through conduit 32. After 
the double reforming, the gases leave at a temperature be 
tween 950 and 1100" C. and contain from 0.1 to 2% of 
methane. 

In FIG. SD of the accompanying drawings there is 
shown an installation in which, for the purpose of limit 
ing the thickness of the tubes and making this installation 
even more compact, the primary and secondary reform 
ing steps are carried out in the same chamber, the com 
bustion supporter being peroxidised air or oxygen. This 
installation is intended for the preparation of synthesis 
gas or oxygen. The combustion supporter, being either 
peroxidised air or oxygen, is produced in 35 and intro 
duced under a pressure of 70 to 150 bars and through pipe 
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10 
36 into jacket 37. The primary reforming of the gases, in 
troduced under a pressure of 70 to 150 bars, takes place 
in reforming tubes 38. The treated gases are introduced 
bymeans of the tube 39 into the secondary reforming 
chamber 37, and the gas leaving at 40 is at a temperature 
of 950 to 1100° C. and its methane content is from 0.5 to 
1%. In this installation, which is of greatly reduced size, 
the catalytic reactions are carried out both inside and 
outside the tubes. 
From a study of the results of the tests described in the 

examples, it will be seen that a family of catalysts has 
been found, of which the ef?ciency is very similar. The 
new catalysts are characterised by the following points: 

(a) the contents of residual methane are higher, all 
other things being equal at 100 bars than at 30 bars, but 
the increase in the proportion of steam used is not pro 
hibitive and methane contents between 10 and 15% are 
easily obtained with steam/ carbon ratios of 3 to 5; 

(b) in order to obtain a gas with a high proportion of 
methane, for example so as to produce a gas which can 
be substituted for natural gas, it is possible to operate at 
a steam/ carbon ratio of 2 or at a lower temperature (be 
low 800° C.) with higher steam/ carbon ratios; 

(c) there is no obstruction of the reforming tubes, due 
to carbon deposition; 

(d) the mechanical resistance of the catalysts is good; 
and 

(e) the in?uence of the volumetric velocity is low. 
What we claim is: 
1. In a process for catalytic reforming with steam of 

light fractions of petroleum containing about 0—30% of 
aromatic hydrocarbons, with a boiling point lower than 
350° C., in which the saturated and unsaturated hydro 
carbons contain 4 to 12 carbon atoms in their molecule, 
the improvement wherein after a preliminary operation of 
pre-heating said hydrocarbons to 300-6000 C., the re 
forming process is carried out under an effective pressure 
of 100 to 200 bars, the volumetric supply of the hydro 
carbons to be reformed is between 1 to 30 liters per liter 
of catalyst and per hour, the reforming mixture is intro 
duced to the catalyst, which is present in a reforming tube 
having an internal diameter of 10-100 millimeters and 
an effective length of 6-15 meters, at a temperature which 
is between 300—700° C., and the ratio steam to carbon 
in moles is 1.5-5; said catalyst comprising 8-30% nickel 
calculated as nickel oxide and a refractory oxide metal 
support comprising 0—45% magnesium oxide, calcium 0X 
ide, zirconium dioxide, 0—60% aluminum oxide, with 
about 0 and no more than 10% by weight of silicon 
dioxide. 

2. A process according to claim 1, wherein said volu 
metric supply does not exceed 15 liters per liter. 

3. A process according to claim 1, wherein steam to 
carbon said ratio is in the range of from 3 to 5. 

4. A process in accordance with claim 1, wherein said 
catalyst support comprises up to 25% by weight of cal 
cium oxide based on the total weight of catalyst composi 
tion. ' 

5. A method in accordance with claim 1, wherein said 
catalyst composition further comprises at least one sta 
bilizer selected from the group consisting of potassium 
oxide, chromium trioxide, sodium oxide and barium ox 
ide, said stabilizer being present in an amount not exceed 

_ ing 15% by weight of the catalyst composition. 
6. A method in accordance with claim 5, wherein said 

stabilizer is present in an amount of from 1—5% by weight 
of the catalyst composition. 
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