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This invention relates to the refining of hydro 
carbons, and more particularly to the refining of 
hydrocarbon oils by treatment with alkali metal. 
A number of processes for refining hydrocar 

bon oils such as lubricating oil fractions, trans 
former oils, and the like, by treatment with alkali 
metal have been proposed heretofore. One meth 
od comprises stirring the oil with finely divided 
alkali metal and then removing the treated oil 
from the unreacted metal and reaction by-prod 
lucts by filtration. Although alkali metal treat 
ment results in a highly refined product of excel 
lent color, this process has heretofore been of 
somewhat limited commercial value. Excellent 
refining results may be obtained by this method, 
but at times the desired refining is difficult to 
attain. 
An object of this invention is to provide a con 

trolled process for treating liquid hydrocarbon 
oils with an alkali metal whereby uniformly ex 
cellent results may be obtained regardless of 
quantities of material treated. Other objects 
will be apparent hereinafter. 
I have discovered that in order to obtain a max 

imum refining action in processes comprising 
contacting hydrocarbon oils with alkali metal, 
followed by filtration, it is necessary to have pres 
ent a controlled amount of oxygen during the 
period of contact with the alkali metal. I have 
further discovered that the degree of refinement 
and the amount of metal consumed in such proc 
ess may be controlled by regulating the amount 
of oxygen supplied to the oil undergoing treat 

Broadly speaking, 
my invention comprises simultaneously contact 
ing the hydrocarbon oil with controlled amounts 
of oxygen or an oxygen-containing gas and With 
an alkali metal, preferably at a temperature 
above the melting point of the metal and there 
after filtering to recover refined oil. From the 
results of my investigations it appears that the 
degree of refinement obtained, all other condi 
tions being equal, depends upon the amount of 
oxygen supplied to the reaction mixture, and that 
the amount of alkali metal which is reacted will 
vary directly in proportion to the amount of oxy 
gen supplied Hence, to produce a maximum re 
finement with minimum consumption of alkali 
metal, a definite quantity of oxygen must be Sup 
plied. 
The following example illustrates the effect of 

the oxygen in refining hydrocarbon oil with alkali 
metal in accordance with my invention: 

Eacample I ... i. 

A quantity of is dark colored lubricating oil dis 
tillate was placed in a vessel open to the air to 
gether with an amount of sodium equal to about 
40% by weight of the oil. The mixture was heat 
ed to about 230° C. for 3% hours with Sufficient 

(C. 96-23) 
agitation to keep the alkali metal fairly finely 
divided. After filtering from the unreacted so 
dium and insoluble by-products, the oil was prac 
tically colorless. 
An approximately equal quantity of the same 5 

Oil WaS placed in the same vessel With the same 
proportion of sodium. However, in this case the 
treating vessel was closed and oxygen was ex 
cluded by keeping the mixture under an atmos 
phere of hydrogen. After agitating the mixture 10 
at around 210° C. for a period of 22 hours, Sub 
Stantially no refining action was observed. 
In carrying out my invention it is essential 

that the oxygen be contacted with the oil simul 
taneously with the alkali metal. As shown by l5 
the following example, I have found that treat 
ing the oil with oxygen. Or an Oxygen-containing 
gas prior to or following alkali metal treatment 
in the absence of oxygen results in substantially 
no improvement. On the other hand, oxygen 20 
present during the alkali metal treatment has a 
material effect On the oil. 

Eacample II 
A quantity of an acid-refined lubricating oil 25 

distillate was placed in a closed container and 
heated therein at 200° C. for 74 hours while a 
stream of air was passed over the Surface of the 
oil. Analyses of the off-gas showed that an 
amount of oxygen equivalent to about 1.4% of 80 
the weight of the oil had been absorbed by the oil. 
At the end of this treatment With air, a quantity 
of sodium equal to about 20% by Weight of the 
oil was added, the air in the apparatus WaS dis placed by a current of oxygen-free, dry nitrogen, 
and the mixture was stirred and treated under 
the nitrogen atmosphere at 200° C. After 6% 
hours of treatment in the nitrogen atmosphere 
there was no evidence of any refining action. 
Another portion of the same acid-refined lubri- 40 

cating oil distillate was agitated with 20% of its 
weight of sodium at 200° C. under an atmosphere 
of nitrogen for 24 hours. At the end of this 
period there was no evidence of any refining ac 
tion, the treated oil being dark brown in color. 
The dark brown oil was filtered from the un 

reacted sodium and was then treated by blowing 
With air for 24 hours. This treatment failed to 
improve the color to any noticeable extent. 
A further portion of the above-mientioned dis 

tillate was placed in a clbsed vessel with about 
20% of its weight of sodium. The mixture was 
heated to about 200° C. while a stream of air 
was passed over the liquid and the mixture Was 55 
agitated so as to maintain the sodium in a finely 
divided condition. At the end of 6 hours and 20 
minutes the treated oil was filtered from the 
sodium and reaction products and compared 
with a sample of the untreated oil distillate. 60 
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he results of his coingailson are Sino73 in the 
folio Wing table: 
e 

itle : 

-- 

est Teeted of United 

Colos (Saybolt).--------------- 2C Yeilow 
Sight oxidatien No. ---------- - - - 6 29 
"Wiscosity 100° F. (Saybct). 3. 55 

Eurtheir illustrate ij 

A series of runs was carried out to refine tine 
acid-eated distillate described in Example i, 
Sing yaiying proportions of air. In each run 

approximately 500 cc. of the oil was placed in 
a closed container together with 100 grams of 
Sodium. The container was provided with means 
for passing air through the Space above the oil. 
The refining was carried out by heating the 
mixture of oil and sodium to 200-205 C. With 
thorough agitation, while air was passed 
through the apparatus at a rate which was held 
constant in each run. The air leaving the ap 
paratus WaS analyzed to determine the amount 
of oxygen absorbed by the oil-sodium mixture. 
When a filtered sample of the oil was found 
to have a Substantially water white color, the 
oil was removed from the reaction apparatus and 
filtered to separate it from the unreacted sodium 
and reaction by-products. The following results 
Were obtained: 

Table II 

Rate of Saybolt Oxygen Refining Run flow of air o color of N" if absorbed time product 

cc.fmin. Gran Minutes 
10.9 3.84 1240 18 

2 11.3 3.92 1240 18 
3 86.0 7.65 330 20 
4. 169.0 9,10 210 20 
5 179.0 9.6 210 20 
6 190.0 10.9 225 24 

Eacample IV 
Five hundred cc. of the acid-treated oil dis 

tillate described in Example II was agitated 
with Sodium under an atmosphere of pure oxygen 
at a temperature of 200 to 205° C. for 450 min 
utes. After unreacted metal and reaction by 
products has been filtered out, the oil was sub 
stantially neutral and had a Saybolt color of 
24 and a Sligh oxidation number of 4.0. Dur 
ing the run 8,900 cc. of oxygen, calculated at 
normal temperature and pressure was put 
through the apparatus and 12.6 grams of oxygen 
Was absorbed by the reaction mixture. 
In practicing my invention the amount of 

OXygen absorbed by the reaction mixture during 
the refining operation may be varied between 
Wide limits, depending upon the nature of the 
oil to be refined and the desired degree of re 
fining. In most cases, the amount of sodium 
Consumed will vary directly with the amount of 
Oxygen absorbed by the reaction mixture. In 
most practical refining operations, it will be. 
necessary to limit the oxygen consumption in 
Order to avoid undue loss of the refining agent; 
but if too little Oxygen is absorbed, the desired 
refining effects will not be obtained. In any 
case, the optimum amount of oxygen absorp 
tion can be determined by simple, trials. When 

the relationship between the oxyges also:ption, 
alleai neta cons inption, and refining effect 
has been estaalished for a particuilar hydrocar 
bon oil, iniforin results may be obtained by 
controlling the oxygen absorption in relation to 
time other factors; i. e., temperature, refining 
tirae, and proportion of alkali metal. 

7ariots in eithods inay be used for "varying or 
coific: izng the rate of oxygen absorption. The 
oxyge: a lay be diluted with an inert gas; for 
example, by the use of air. 3y varying, the 
method of applying the oxygen or Oxyge:A-con 

taining gas to the reaction mixture, varying 
aimounts of oxygen may be made to be ab 
sorbed by the oil. For example, by bubbling the 
gas through the reaction mixture the rate of 
oxygen absorption will be considerably greater 
than when the gas is simply passed over the 
surface of the oil. Likewise the oxygen absorp 
tion rate will vary with the late of flow of the 
gas through the refining apparatus. 
The amount of Oxygen absorbed Will also vary 

with the temperature at which the refining Op 
eration is carried out; at higher temperatires 
Somewhat more oxygen Will be absorbed. It any 
case, under constant conditions of temperature, 
pressure, degree of agitation, pl'oportion of alkali 
metal, and time of refining, consistently uniform 
results in the refining of a given hydrocarbon 
oil may be obtained by maintaining a constant 
rate of flow of oxygen or a selected oxygen 
containing gas; e. g., air, through the refining 
apparatus. 
In general, an increase in the rate of oxygen 

absorption Will be accompanied by an improved 
degree of refinement and will also result in a 
somewhat higher consumption of the alkali 
metal employed. 
The amount of oxygen to be applied will de 

pend upon the factors mentioned above, the na 
ture of the oil and the degree of refinement 
desired. Obviously, if the amount of oxygen 
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absorbed during the process is very Small, the 
refining effect will be proportionately poor, while 
if excessive amount of oxygen is used, undue 
Oxidation of the oil and metal will occur. I 
prefer to use such quantity of oxygen that the 
amount absorbed is equal to about 1.0 to 5.0% 
by weight of the oil treated. 

In practicing my invention it is not necessary 
to introduce oxygen throughout the entire treat 
ment with the alkali metal, provided that the 
Oxygen is applied in the presence of the alkali 
metal, and a sufficient quantity of oxygen is 
absorbed to give the desired refining result. Also, 
in order to obtain the best results, I prefer to 
have oxygen present in substantial amounts at 
the end of the refining period, that is, up to the 
time that the refined oil is separated from un 
reacted metal and reaction by-products. 
One modification of my invention comprises 

treating the oil with an excess of alkali metal 
for a Suitable period of time in the presence of 
little or no oxygen and then continuing the 
treatment for a short time in the presence of 
Oxygen. This method produces substantially 
the same results as when oxygen is applied 
throughout the entire run, provided that alkali 
metal is always present when the oxygen is 
applied. 
The temperatures which have been satisfactory 

heretofore for refining hydrocarbon products 
with alkali metals are suitable for my process. 
While alkali metal will slowly act upon the oil 
at temperatures as low as 10 C., I prefer to 
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2,042,557 
operate above the melting point of the metal and 
below the cracking temperature of the oil; e. g., 
100 to 250° C. Between these limits, an increase 
in operating temperature will generally shorten 
the time required to attain a desired refining ef 
fect. 
While I prefer to use pure oxygen or oxygen 

mixed with an inert gas only, Small amounts of 
reactive gases, such as water vapor or CO2 are 
not deleterious. For example, Ordinary air Con 
taining small amounts of carbon dioxide and Sat 
urated with water vapor at atmospheric tempera 
ture may be used with practically the same results 
that are obtained with dry carbon dioxide-free 
air. The effect of such reactive impurities in the 
air is to somewhat increase the consumption of 
alkali metal but it has very little effect upon the 
combined refining action of the oxygen and al 
kali metal. 
Although I have demonstrated the effectiveness 

of the presence of oxygen in controlled amounts 
in refining hydrocarbon oils With alkali metals, 
it appears that some reaction usually occurs be 
tween the alkali metals and hydrocarbon oils, 
even in the absence of oxygen. However, the 
reaction in the absence of oxygen often is either 
not sufficiently complete or the nature of the re 
action is not of the proper sort, with the result 
that a light colored, highly refined oil is not al 
Ways obtained When the oil is filtered to Separate 
unreacted metal and insoluble reaction by-pro 
ducts. On the other hand, my process enables 
uniform production of light colored or colorless 
oil in practically all cases and the degree of re 
fining may be effectively controlled by controlling 
the amount of oxygen absorbed by the reaction 
mixture. 
I claim: 
1. A process for refining a hydrocarbon oil 

comprising treating Said Oil Simultaneously With 
an alkali metal and oxygen in Such manner that 
an amount of oxygen equivalent to 1.0 to 5.0% 
by Weight of the oil is absorbed during the treat 
ing period and filtering the mixture to recover 
refined oil. 

2. A process for refining a hydrocarbon oil 
comprising treating said oil simultaneously with 
sodium and air at 100 to 250° C. in such manner 

3 
that an amount of oxygen equivalent to 1.0 to 
5.0% by weight of the oil is absorbed during the 
treating period and filtering the mixture to re 
cover refined oil. 

3. A method for refining a hydrocarbon oil 5 
comprising agitating said oil with SOdium at 100 
to 250° C. and simultaneously contacting the mix 
ture of oil and sodium with such amounts of air 
that the mixture absorbs an amount of OXygen. 
equal to 1.0 to 5.0% of the weight of said oil and 10 
subsequently filtering to recover refined oil. 

4. A method for refining a hydrocarbon Oil 
comprising agitating said oil with an excess of 
Sodium at 100 to 250 C. in the Substantial ab 
sence of oxygen, thereafter supplying sufficient 15 
air to the mixture, in the presence of the unre 
acted sodium, to cause the absorption of a quan 
tity of oxygen equal to 1.0 to 5.0% of the weight 
of the oil and subsequently filtering to recover 
refined oil. 20 

5. A process for refining a hydrocarbon oil 
comprising treating said oil simultaneously with 
a molten alkali metal and oxygen in Such manner 
that an amount of oxygen is absorbed Which is 
equivalent to not less than about 1% by Weight 25 
of the oil but less than that amount required to 
Oxidize the total alkali metal present and Sub 
sequently filtering the mixture to recover re 
fined oil. 

6. A process for refining a hydrocarbon oil 30 
comprising treating said oil simultaneously with 
molten Sodium and air in Such manner that an 
amount of oxygen is absorbed which is equiva 
lent to not less than about 1% by weight of the 
oil but less than that amount required to oxi- 35 
dize the total sodium present and subsequently 
filtering the mixture to recover refined oil. 

7. A process for refining a hydrocarbon oil 
comprising treating said oil simultaneously with 
molten Sodium and air at a temperature of 40 
100-250° C. in such manner that an amount cf 
oxygen is absorbed which is equivalent to not 
less than about 1% by Weight of the oil but less 
than that amount required to oxidize the total 
Sodium present and Subsequently filtering the 45 
mixture to recover refined oil. 

WILLIAM J. SPARKS. 


