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4 Claims. (Cl 196-52) 
This invention relates to the cracking of hy 

drocarbon oils in the presence of a catalyst and 
is directed more particularly to a method of 
maintaining the activity of the catalyst. 

It is known that the activity of catalysts com 
monly employed for the cracking of hydrocarbon 
oils is impaired by continuous contact with steam 
under temperature and pressure conditions nor 
mally prevailing in a catalytic cracking process. 
The presence of steam has been found to be par 
ticularly harmful in the regeneration zone in 
which the catalyst is oxidized to remove com 
bustible deposits. 
One of the steps in the catalytic cracking of hy 

drocarbon oils employing either the fixed, mov 
ing or fluid bed type process is to remove ad 
sorbed or entrained volatilizable hydrocarbons 
from the catalyst subsequent to the cracking 
treatment and before subjecting the same to re 
generative treatment. This step of purging or 
stripping of the volatilizable hydrocarbons from 
the catalyst is important not only because it pre 
vents excessive losses of the charge stock, but it 
also reduces the amount of heat which would 
otherwise be liberated during regeneration. 
The conventional method of removing en 

trained or adsorbed volatilizable materia from 
the catalyst following the cracking treatment is 
to subject the catalyst to a stripping or purging 
treatment in which the spent catalyst from the 
cracking operation is subjected to contact with 
steam which tends to desorb Or replace the vol 
atilizable material from the catalyst. 

It is also a common practice to inject relative 
ly large volumes of steam into the oil charging 
stock to facilitate or assist in the vaporization of 
the oil. Also, even with highly effective stripping, 
a substantial amount of hydrogen from the crack 
ing operation finds its way into the regenerating 
zone and is burned in the regenerator with 
restitant formation of water vapors, w 
As previously mentioned, however, it has been 

found that the presence of water vapor or steam 
in substantial amounts, and particularly in the 
regenerating Zone, materially impairs the activity 
of the catalyst and materially increases its rate of 
deactivation. In view of this, it has been pro 
posed to replace the steam wherever possible with 
other inert gas, such as spent combustion gas. 
However, the use of otherinert gases requires ad 
ditional equipment, such as an inert gas burner 
or additional compressors and purifying equip 
ment. w 

It has been found that the adverse effect of 
steam on the activity of the catalyst can be re 
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duced by the injection of ammonia gas in any of 
the high temperature portions of the cracking 
equipment in which substantial amounts of water 
vapor may be present, such as in the stripping 
Zone or in the cracking or regenerating Zone. 
The inhibiting effect of the ammonia on the 

steam in reducing the catalyst deactivation will be 
illustrated by the results obtained in the follow 
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ing experiment: 
A synthetic silica-alumina gel of a composition 

normally used for catalytic cracking and contain 
ing about 12% alumina formed by impregnating a 
purified silica hydrogel with an aluminum sulfate 
solution followed by decomposition of the sulfate 
with ammonium hydroxide, when tested under 
standard test conditions normally results in a 
conversion of about 50% of the charging stock 
into gasoline. The standard test conditions in 
volve passing an East Texas gas oil of about 32.8 
A. P. L. gravity through a fixed bed of catalyst 
maintained at 850 F. for an operating period of 
two hours, at a space velocity of 0.6 volume of liq 
uid oil per volume of catalyst per hour. A cat 
alyst prepared as above described was given a pre 
liminary treatment in which the catalyst was 
heat-treated at 1050 F. and under a pressure of 
72 lbs. per square inch in an atmosphere formed 
by vaporizing a concentrated ammonium hydrox 
ide solution containing about 29 mol per cent of 
ammonia (NH3). Following this treatment, the 
catalyst when treated under the standard test 
conditions above described gave a gasoline con 
version of about 32.5%. 
The same catalyst when pretreated in a steam 

atmosphere at 1050 F. and under similar steam 
partial pressure for the same period resulted in 
a conversion of about 28%. 
From these data it will be seen that the pres 

ence of the ammonia in the steam atmosphere 
resulted in a material improvement in the activ 
ity of the catalyst. a 
The amount of ammonia vapor introduced into 

the Cracking equipment containing the water wa 
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por or steam has not been fully determined, but 
present data indicate that it should amount to 
at least 5 mol per cent of the water vapor and 
may be as high as 50 mol per cent or higher. 
As previously mentioned, the ammonia may be 

injected into any portion of the cracking equip 
ment where a substantial amount of water vapor 
is present. It is particularly effective in the strip 
ping zone in which the spent catalyst following 
the cracking treatment is subjected to stripping 
in the presence of steam to remove the volatiliza 
ble hydrocarbons therefron, 
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Having described the preferred embodiments of 

the invention, it will be understood that it emir 
braces such other variations and modifications aS 
come within the spirit and scope thereof. 

I claim: . . ; 
1. In a process for catalytic cracking of hy 

drocarbon oils in the presence of a steam-sensi 
tive catalyst wherein the catalyst is alternately 
subjected to cracking and regeneration and 
wherein the catalyst is exposed to the action of 
steam during the operation, the method of main 
taining the activity of said catalyst which con 
prises introducing ammonia into the ZOne in 
which the catalyst is initially exposed to the 
steam. 

2. In a process for Catalytic cracking of hydro 
carbon oils wherein a steam-Sensitive Catalyst is 
alternately subjected to cracking and regenera 
tion and wherein the spent catalyst following the 
cracking treatment is purged with steam to re- 20 
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move volatilizable hydrocarbons contained there 
on prior to regenerating said catalyst, the in 
provement which comprises introducing ammonia 
into the purging Zone to inhibit the adverse effect 
of the steam on said catalyst. 

3. In a process for catalytic cracking of hydro 
Carbon oils in the presence of a steam-Sensitive 
catalyst which is alternately subjected to crack 
ing and regeneration and wherein the catalyst 
following the cracking treatment is exposed to 
the action of steam in a steaming Zone to remove 
volatilizable constituents therefrom, the improve 
ment which comprises introducing ammonia into 
said steaming Zone in an amount at least 5 mol 
per cent of the water vapor present therein. 

4. In the process defined by claim 3 wherein 
the amount of ammonia is between 5 and 50 mol 
per cent of the steam present. 
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