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This invention relates to a corrosion retard 
ing compound or material which is particularly 
adapted to be added to petroleum hydrocarbons 
or mineral oils that are actively corrosive to 
metals, and especially to methods of manufac 
turing the material. 
This application is a division of our cope'nding 

application, Serial No. 306,285, ?led September 
15, 1928 entitled "Corrosive retarding compound 
and process of making the same.” 
One object of the invention is to provide a 

material primarily for correcting di?iculties 
which result from the presence of- corrosive con 
stituents, such as sulphur-containing compounds, 
free hydrogen sulphide and free mineral acids 

' which are contained in petroleum hydrocarbons 
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or are formed therein by heat treatment. 
Another object of the invention is to provide a 

material which is particularly adapted to correct 
or retard the corrosive action of petroleum oils 
during storage, or when they are heat treated in 
such processes as distillation, coking processes, 
cracking, or other processes for the conversion 
of oils by heating. . ‘ . 

Other objects and advantages of the material 
or corrosion retarding suspension which is to be 
added to oils will be apparent hereinafter from 
the more detailed description. A 

Describing ?rst the method of producing a 
typical batch of the material, a petroleum hydro 
carbon having the characteristics of gas oil or the 
like is selected as a base. Any cut or fraction 
above the normal boiling point range of kerosene 
has suitable characteristics for this purpose and 
may be employed for the production of the ma 
terial. The less viscous oils, such as gas oil have 
been found to be particularly useful as the prod 
ucts made from this oil are less viscous and more 
?uid, and they are easier to handle and incor 
porate into the oil to be treated. ' , . 
To a gas oil base such as Mid-Continent gas 

oil or California gas oil having a gravity of ap 
proximately 30° to_32° Baumé, is added an alkali 
such as caustic soda (NaOH). .The mixture is 
heated to a temperature of from 300° to 400° F. 
and it is agitated while it is being heated. Dur 
ing the heating, an oxidizing agent, such as air 
vis supplied to the‘ mixture. The oxidizing ma 
terial acts upon certain constituents of the hydro 
carbon at these temperatures, the viscosity of the 
body is increased and the caustic becomes dis 
persed and uniformly distributed throughout the 
hydrocarbon in discrete form. The addition of 
air promotes the agitation and turbulence pro 
duced by the mechanical mixer. It is essential 

((71. 252-5) 
that the temperature be kept within a de?nite 
range in order to prevent excessive vaporization 
and oxidation of the material undergoing treat 
ment. After a period of from 4 to 6 hours a 
thickened liquid batch may be obtained but with 
some types of oils the mixture gelatinizes to a 
relatively stiff consistency. Thus the viscosity 
becomes materially vincreased over that of the 
original hydrocarbon stock which was used as a 
base. The caustic is found to be dispersed 
throughout thev oil in a relatively ?ne or discrete 
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.condition although the particles of caustic were 
introduced to the base stock in a relatively coarse 
state. In use the batch of material thus pro 
duced by passing an oxidizing agent through 70 
a hydrocarbon in the presence of a neutralizing 
material, such as caustic soda is then added in a 
predetermined desired percentage to the oil which 
is to be treated. This suspension is mixed and 
thoroughly incorporated into the corrosive oil to 
offset or counteract the active corrosive constitu 
ents. The addition of the material to the oil may 
be e?'ected in various ways, it being essential only 
that the corrosion retarding compound be thor 
oughly dispersed throughout the mineral oil. 
As suggested, the corrosion retarding com; 

pound may be used in connection with the storage 
of corrosive oils, such as West Texas crude and 
other mineral oils which are highly corrosive to 
storage vessels and containers. In using the cor 
rosion retarding compound with oils which are 
distilled in steam or ?re stills, coking stills or 
other types ‘of distillation equipment, a prede 
termined percentage of the material is pumped 
into the charging stock or it may be added di 
rectly to the still. Similar methods of incorpo~ 
rating the corrosion retarding compound may be 
used in adding the oil to cracking stills or pipe 
stills where oil is to be treated under relatively 
high pressures and temperatures. The percent 
age of the corrosion retarding compound to be 
added in each case will varyaccording to the 
characteristic of the oil and the type of process _ 
in which it is to be used. For example when the 
oil is to be stored, the amount of material to be 
added is varied in accordance with the percent 
age that is necessary for use in the oil when it 
is given a relatively high heat treatment. 
‘Tests indicate that from .1% to .5% of the 

neutralizing ingredients by weight of the oil 105 
which is to be treated is necessary for storage 
purposes, depending upon the corrosive activity 
of the oil. With oils which are to be heat treated 
a percentage range from .2% to 5%oi the weight 
of the oil may be used. ' ~ 
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Hereinbefore caustic soda has been suggested 

as the only material adapted to this particular 
purpose. The invention however, contemplates 
not only the use of such a neutralizing agent, but 
other materials as lime, (CaO), (Ca(OH)z) , soda 
ash, (NazCOa), and combinations of these ma 
terials, and combinations of these materials with 
caustic soda (NaOH). When the corrosion re 
tarding suspension is to be used in connection 
with the conversion of hydrocarbons under pres 
sure where relatively high temperatures are em 
ployed a predominance of lime in the suspension 
is found to give somewhat more satisfactory re 
sults. ,In such compositions su?icient caustic is 
used to effect a proper combination of the neutra 
lizing materials with the mineral oil since lime 
alone does not readily combine with oil to form 
a satisfactory suspension. In addition to these 
materials a satisfactory corrosion retarding com 
pound has been produced by incorporating either 
iron oxide (F6203) or sodium plumbite (NazPboz) 
into a mineral oil with or without additions of 

_ caustic soda to produce a satisfactory corrosion 
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retarding compound. The method of incorpo 
rating these materials is substantially the same 
as that employed in producing a suspension of 
caustic soda alone. Best results in producing this 
addition product vor suspension have been ob 
tained when caustic soda is present during the 
oxidation of the hydrocarbon base. 
Besides using air as an oxidizing agent in pro~ 

ducing the corrosion retarding suspension or 
compound the invention contemplates the use of 
ozone, oxygen, peroxides and other suitable 
oxidizing agents. 
The range of temperatures employed during 

the oxidation of a batch of the corrosion retard 
ing compound is limited only within a range 
which will not produce objectionable or excessive 
oxidation and vaporization of the volatile con 
stituents of the oil and which will give the proper 
or desired oxidizing e?'ect. In producing the cor 
rosion retarding compound with gas oil and caus 
tic soda at substantially atmospheric pressure the 
temperature range is commonly between 300° F. 
and 400° F. When the suspension or corrosion 
retarding mix is oxidized under pressure higher 
or lower temperatures may be required for dif 
ferent types of oils and the time required to 
produce a satisfactory suspension may be con 
siderably less. 
In the foregoing description, it is stated that 

the hydrocarbon which is used as a base for 
making the corrosion retarding compound shall 
be heated, but the heat may be supplied by 
adding heated oxidizing material. With some 
oxidizing agents very little heat is necessary to 
produce a satisfactory corrosion retarding sus 
pension and di?erent types of oils may require 
somewhat different temperatures for the prepa 
ration of the suspension. 
No attempt will be made to explain the theory 

or character of the reaction which takes place 
' in making the suspension. The exact theory of 
the reactions has not as yet been accurately as 
certained except in that the actual physical char 
acteristics have been observed in the practice of 
producing the material. However it has been 
found from these observations that a neutraliz 
ing substance such as caustic soda or combina 
tions of the materials mentioned can be dispersed 
through an oil body by heating the oil and treat 
ing it with an oxidizing agent whereby a com 
pound or suspension is produced which has a 
decided corrosion retarding effect when added to 

1,925,088 

a corrosive mineral oil in relatively small per 
centages. \ 

The corrosion retarding compound seems to 
have a neutralizing e?’ect upon free acids or 
corrosive sulphur-containing compounds which 
are contained in the oil or are produced in oils 
when they are subjected to heat treatment. 
When thoroughly mixed with an o? the corro 
sion retarding compound has the property of re 
maining dispersed throughout the oil. Its action 
is uniform throughout the oil body and it has no 
particular tendency to concentrate, accumulate, 
or otherwise become local in its action. 

This relatively permanent suspension would 
seem to depend upon the gelatinizing or coagula 
tion of certain of the hydrocarbon constituents 
which tend to collect as nuclei about the dis 
crete particles of the‘ caustic as nuclei. 
In addition to its corrosion retarding action 

the compound or suspension hereinbefore de 
scribed may be used to sweeten certain hydro 
carbon distillates by intimately combining the 
suspension with the distillate and then treating 
the mixture to remove the suspension by settling, 
centrifuging, ?ltering or distilling. 
With certain cut oils which contain a consid 

erable percentage of water in emulsi?ed form, 
the suspension or compound has been used to 
break the emulsions and demulsify the oil water 
combination. ' - 

It has been found in producing the corrosion 
‘retarding suspension that caustic soda when 
combined with a liquid hydrocarbon and when 
agitated with an oxidizing agent at temperatures 
within the range suggested has a peculiar ailinity 
for certain of the oil constituents either produced 
or existing and the resulting product is the com 
pound or suspension described. Other alkali sub 
stances seem to have this characteristic to less 
degree and this characteristic which is so notice 
able in the case of caustic soda varies with dif 
ferent types of oil. 
Many tests have been made with the corrosion 

retarding suspension typical of which are the fol 
lowing, and from these a general idea of the char 
acteristics of the material may be obtained. 
A West Texas crude oil which was highly cor 

rosive and produced a loss of 2.0 milligrams per 
square centimeter of copper in 215 hours under 
normal storage conditions, was treated with the 
corrosion retarding suspension which contained 
caustic soda as a neutralizing agent. The mix 
ture contained 0.2 percent ‘of caustic soda. The 
loss was decreased to 1.23 milligrams per square 
centimeter of exposed metal. By increasing the 
percentage of caustic to 0.3 percent the loss was 
decreased to .44 milligrams, and by further in 
creasing the percentage of caustic to 0.4 per cent 
the loss was practically eliminated, namely to .078 
milligrams of copper per square centimeter with 
like periods of time elapsing in each test. Like 
results were obtained with soda ash and lime by 
utilizing a small percentage of caustic soda to 
produce the desired suspension. 
The following tables show the results of tests 

which were made on Texas oils. They show the 
corrosive action of these oils on copper and iron 
at various temperatures. Various amounts of 
the corrosion retarding material were used. In 
addition, the tabulated results show the corro 
sive action of the oils under cracking conditions.’ 
The tests were conducted to “ascertain the advan 
tages and the effect, of the suspension when it was 
combined with oils under different circumstances. 
The selected oils are particularly di?‘icult to han 
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die because or their high corrosive action on 
metals. In'the tabulations, the term ‘_‘mix” re 
fers tothe material'ior retarding corrosion which 
has been described herein. . 

Relative corrosion by vWest Texas oil in 
coking still: 

Loss, milligrams per cm’ 

- - Mia ' ' 
Compo- Alkali Va 1' - 

Type of oil sition 0! content of r8853! oumgion 
batch mix min’ p. 

“ ' Cop- Oop 
per Iron per Iron 

crude".-. Plainoil 350° F. 6.3 0.57 30.7 1.43 
Qrudmni. 600cm! 7.7% 850°F. 3.04 0.35 4.37 0.097 

oil 100 caustic . — . 

cm‘ soda 
mix ' 

Ci‘u\'le.....-550cl11a 7.7% 850°F. 0.67 0.00 055 0.024 
oil 150 caustic 
cma soda 
in.- . 

Relative ‘corrosion in cracking still conducted 
under pressure of 800# per square inch and at 
temperatures of approximately 840"v F. 

Loss in milligrams per 
square cm 

Type or on Coinggaticn oi Copperv ' Steel 

Va 
por 

. Va- . 

011 Do! 011 

0. 67 

‘0. 26 

North central Texas gas 

North central Texas gas 
' oil plus caustic soda 
mix. 6.3%caustic. 

Plain oil ____ _ . 

910 cm3 oil 100 
cm3 mix. _ - 

2. 4 

0. 93 

1. 78 

0. 88 

l. 07 

0. 33 

Comparative tests of likecharacter were con 
ducted for the same periods of time. ‘ 

_ Although the process has been described as 
a batch operation in producing the suspension 
or addition product, the invention contemplates 
the making of the compoundcontinuously. 
The application of the compound to a corrosive 

_ oil will be governed by the requirements of the 
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particular oil to overcome its corrosive action or 
tendencies. . - 

The invention is hereby claimed as follows: 
1. The process of producing a corrosion re 

tarding compound which comprises the step of 
incorporating caustic soda in a mineral hydro 
carbon oil in the form of a relatively permanent» 
suspension by adding non-aqueous caustic soda 
to the hydrocarbon and blowing with air. 

2.. The process of producing a corrosion re 
tarding compound which contains caustic soda . 
incorporated therein as a relatively, permanent 
suspension, which comprises mixing caustic soda 
and a mineral hydrocarbon oil, and blowing the 

'. mixture with air at elevated temperatures. 
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3. The method of making a corrosion retard 
ing compound which comprises adding a solid 
alkali to a mineral hydrocarbon oiland subject 
ing the same to an oxidizing treatment for sus 
pending said alkali in a ‘?nely divided state of 
dispersion throughout the hydrocarbon. 

5,088 3 
_ - 4. The method of making a corrosion retard 
ing compound which comprises adding a solid 
non-aqueous alkaline material to a mineral hy 
drocarbon oil, heating the mixture, and passing 
air, through said heated mixture to modify the 
mixture and cause said, neutralizing material to 

' be suspended in the hydrocarbon ina ?nely di 
vided state of dispersion. 4 ' ' 

5. The ‘method of making a corrosion retard 
ing compound which comprises adding a solid 
non-aqueous neutralizing material to a mineral 
hydrocarbon oil, heating the mixture to a tem 
perature between 300° F. and 400° F., and pass 
ing air through said heated mixture for approxi 
mately four to six hours for modifying said mix 
ture and suspending said neutralizing material 
in the hydrocarbon in a ?nely divided state of 
dispersion. 

6. The method. of making a composition which 
contains alkaline material dispersed’ throughout" 
a body of oil which comprises adding alkali metal 
hydroxide to a mineral hydrocarbon oil, heating, 
and agitating in the presence of air. , _ 

'7. The method of making'a composition which 
contains alkaline material dispersed throughout 
afbody of oil which comprises adding sodium 
hydroxide to a mineral hydrocarbon oil, heating, 
and agitating in the presence of an oxidizing 
‘agent until the alkaline material is dispersed in 
a. ?nely divided state throughout the oil. 

8. The method of making a composition which 
contains alkaline material dispersed throughout 
a body of oil which comprises adding an alkali 
metal hydroxide and an alkaline earth oxide to 
a mineral hydrocarbon oil, heating, and agitat 
ing in the presence of an oxidizing agent until 
the alkaline material is dispersed in a ?nely di 
vided state throughout the oil. - 

9. The method of making a composition which 
contains alkaline material dispersed throughout 
a body of oil which comprises adding an alkali 
metal hydroxide and an alkali metal carbonate 
to a mineral hydrocarbon oil, heating, and agi 
tating in the presence of a gaseous oxidizing ox 
ygenous agent until the alkaline material is dis 
persed in a ?nely ldiyided state throughout the 
oil. - ' _ 

10. The method of making a material for pre 
venting corrosion and having alkaline material 

' . dispersed throughout a body of oil, which ‘com- 
prises adding to the oil sodium hydroxide and at 
least one material from the group of materials 
(calcium oxide, calcium carbonate, sodium car 
bonate), heating, and agitating in the presence 
of an oxygenous oxidizing'agent until said alka 
line materials are dispersed in a finely divided 
state throughout the oil. 

11. The method of making a material that is 
readily miscible with oil for preventing corrosion 
of metal oil containers which comprises adding 
to gas oil sodium hydroxide, heating the mixture, 
agitating and passing air through the mixture 
until the lwdroxide is dispersed in finely divided 
state throughout the oil.., , 

ORRIN' E. ANDRUS. 
MILAN A. MATUSH. 
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