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This invention relates to an improved process 
for refining hydrocarbon oils or waxes. More 
particularly, it is concerned with the treatinent 
Of oils of the White oil type, such as medicinal 
oils, transformer oils, insecticide base oils, refrig 
erator Cils and cosmetic oils, or lubricating oils, 
Such as Spindle oil and notor oil, or petroleum 
WaXes, Which have during the process of their re 
finement been subjected to the action of concen 
trated Sulfuric acid or furning Sulfuric acid. 

HeretCfore, highly acid-treated oils Or White 
Oils Were prepared by the drastic treatment of a 
hydrocarbon oil having a viscosity in the range of 
30 to 2000 seconds Saybolt at 100° F. With furning 
Sulfuric acid, followed by separation of the acid 
Sludge froin the oil, neutralization of the acid oil 
With an alkali, Substantial renova of the oil 
Solubie Sulfonic acid Salts or 'Inahogany Soaps' 
from the oil by Water Washing or by dilute alco 
hol or other solvent, and steaming of the oil to : 
remove the Solvent or other Volatile ConstituentS. 
The oil at this stage is known as a “neutral' oil 
and may Vary in color from about -10 to --20 
Saybolt. The colored material remaining in the 
oil may be hydrocarbon in nature where the Con 
citions or amount of acid treatment used was 
Iihild, or Inay be due to Sinail announts of organic 
Sulfonic acid salts which aire dificult to remove 
by Washing. The “neutral oil' is then finished 
by contacting with adsorbent clay fines or ad 
sorbent carbon or materials of like nature, such 
as bauxite or various zeolites, or the oil may be 
finished by percolation through a bed of ad 
Sorbent clay or carbon. Or the like to give a Water 
white finished white oil of a --30 up Saybolt 
color. 
In the refining of waxes to improve their color 

and stability towards heat and light, substantially 
the same procedure is used as in the refining of 
oils except, that the temperatures used are gen 
erally higher in Order to keep the Wax fluid. 

i?iany oils when finished are, however, corro 
sive in character and Will cause the discoloration 
of copper in less than two hours. When Subjected 
to the copper strip test. This test, consists in 
polishing a strip of thin copper sheet measuring 
A’’ x 3' with tripoli, fine steel wool, or other fine 
abrasive, immersing the copper strip in a sample 
of the oil to be tested and heating for from 2 to 
3 hours in a steam bath at a temperature of 212 

F. he results are rated nunnerically as follows: 
No. 1 shows no change in appearance of the origi 
inal copper strip; No. 2 shows a slight disceinable 
yellow color but is still passable; No. 3 which does 
not pass (D. N. P.), shows a pronounced bic: Za 
coloration; No. 4 shows a deep bronze to red 
color and No. 5 is blue-back. In severely corro 
Sive oils the copper may have a peacCCk hue 
chainging to a brassy or Silvery app33}race. 
In testing the corrosive character of refined 

waxes, the same procedure is used except that a 
temperature of 300°. F. aid a tine of 16 hours 
are used. 
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Oils and Waxes Which exicit, a poor respoilise 
to the copper test generally also show poor sta 
bility to Ward heat and light. On eXposure of 
refined oils and Waxes to eitheir natural Sunlight, 
Or toward artificial light which is rich in ultra 
Violet rays, Such as carbon arc or mercury vapor 
lanps, the Oil Oil Wax, if not perfectly refined and 
free from objectionable by-products, may de 
Velop disagreeable odors and tastes which are 
generally described as garlic, H2S, cedar and, in 
bad Cases, rancid. Waxes are less prone to de 
velop distinctive odors other than a genera 
raincidity but may quickly go off color. - 

Ordinarily, oils and waxes which have failed to 
paSS the Copper Strip test have had to be re 
Cycled through the acid treatient, in an at 
tempt to make then less corrosive. At times it, 
has been necessary to recycle the corosive oils 
through the acid treatment three or four times 
before an acceptable copper strip test, is obtained 
upon then. 
Some SucceSS has been had in treating finished 

white oils or Waxes to innprove their copper strip 
test by the Use of calcium or magnesium hydrox 
ide. However, this method is not generally ap 
plicable to medicinal white oils because ois 
treated With these reagents acquire an objec 
tionable taste. Also, the quantity of calcium and 
magnesium hydroxide used is builky and its re 
moval necessitates additional handling of the fin 
ished oil which increases the possibility of con 
tamination. In addition, there are individual 
CaSes of corrosive oils when, in order to obtain 
good Copper Strip tests by the use of calciul or 
magnesium hydroxide, it has been necessary to 
give the oil several teratinents with these rea 
gents. S. S. 
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In addition to the above method, which works 

best on finished white oils, a number of methods 
have been in use for correcting corrosive oils 
to improve their copper strip test by chemical 
treatment of the neutral oil prior to final perco 
lation through clay. For example, it has been 
found that alcoholic potassium hydroxide in the 
proportion of one-half to ten pounds of the dry 
hydroxide per thousand gallons of oil affords 
SOrne degree of correction When added to the 
neutral oil at the end of the steaming period, 
but this method of treating corrosive oils has 
Several notable objections, the chief among these 
being the Sever degradation in color which takes 
place and the tendency for the finished white oil 
from the clay percolating filters to run cloudy 
after a compartively short filter life. 
According to the present invention, it has been 

found that if substances, such as the various 
diatomaceous filter aids, or finely ground 
activated carbon, are added to the neutral oil, 
after it has been treated with alcoholic KOH 
or NaOH at 100° C. to 150° C., and the alcohol 
renoved by blowing with air or inert gas, and 
subsequently filtered to remove the diaton-KOH 
complex, the neutral oil can then be finished by 
contacting With adsorbert clay fines or ad 
Sorbent carbon, or by percolation through a bed 
of adsorbent clay or carbon of the like to give a 
finished white cil of a -30 up Saybolt color which 
passes the copper test and which comes through 
the percolation filter without the appearance 
of any cloudiness or haziness even after 20 times 
the amount of oil has passed through the clay 
bed as was obtained without the use of the 
diatonnaceous earth OI activated carbon. 
In practicing the present invention, the neutral 

oil is brought up to the working temperature of 
100° C. to 150° C. by means of a convenient source 
of heat, such as a steam coil or by passage 
through a heat exchanger, and in the case of the 
heavier oils which may have some water emulsi 
fied or suspended in the oil, is previously dried 
by air-blowing for a short time. When the oil 
is substantially dry, an alcoholic solution of 
potassium hydroxide containing from One-half 
pound to 10 lbs. of dry KOH. per thousand gal 
lons of oil treated is added to the oil and 
thoroughly mixed to effect Solution. At the tem 
peratures used, most of the alcohol is evaporated 
off in a short time and recovered through a con 
denser. The remainder of the alcohol is removed 
by air-blowing when the process is operated in 
a, batch still, but it is possible to remove the 
alcohol by passing the oil downward through a 
packed tower while blowing countercurrently 
With a stream of air or inert gas, or the oil con 
taining the KOH and alcohol may be passed in 
a thin film through or over a heated Zone While 
maintaining a vacuum in the region of the heated 
2Oile. 

When all of the alcohol has been removed, the 
alkaline metal hydroxide is dispersed through 
out the oil in the form of a colloidal suspension. 
It is believed that the action of the KOH on the 
Coll'OSive principles present in the oil is a sur 
face phenomenon, in which the KOH forms an 
insoluble complex with the corrosive material 
present, and it is therefore within the province 
of this invention to add the KOH to the oil in 
the form of a colloidal dispersion in a non 
aqueous Inedium, Such as a finished oil of the 
Sane Viscosity as the oil being treated or an 
anhydrous Solvent like glycol, 
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After all of the alcohol has been renoved, the 

oil is cooled to a temperature of from 20° C. to 
100° C., preferably 50° C. and then treated with a 
quantity of filter aid or activated carbon in an 
amount equal to from 1 lb. to 40 lbs. per thousand 
gallons of oil. The amount added is preferably 
from 2 to 4 times that of the Weight of dry 
alkali hydroxide used. Most types of diatoma 
ceous filter earths commercially available are 
suitable for the practice of this invention, par 
ticularly those which fall into the following 
classification: The natural air dried and ground 
earthS, calcined and grOlind earths, earthS cal 
cined in the presence of alkali and the acid 
treated earths. The types of activated Carbon 
which may be used nay either be of the natural 
cr acid-treated varieties. 

he method of treating the OH treated oil 
with the diatonaceous earth or carbon may be 
varied from either the direct addition of these 
laterials to the oil in the form of a dry powder 

cr they may be previously admixed with a por 
tion of the oil to form a slurry which can then 
e pumped into the main body of the oil. The 

(iiationnaceois earth, after it has been added to 
he oil, may be agitated for a period of from 5 
minutes to A hour and then filtered through 
either a piate and frame press, a continuous 
retary press, or may be centrifuged out by means 
Cf a basket type of centrifuge. In using the 
plate and fraine or rotary type of press, it is 
advantageous to precoat the press with from 5 
to 10 lbs. of the diatomaceous filter aid per hun 
dred Square feet of filter press area. The oil so 
obtained is optically bright and free from haze 
aid is Several shades of color lighter than the 
Oliginal KOH treated oil. The oil is then fin 
ished by contacting with or percolation through 
a Sorptive imaterial, such as Attapulgus clay, acti 
Wated carbon, bauxite or natural or synthetic 
Zeolities. The expression “sorptive imaterial' is 
used to deride those materials which are either 
active by adsorption or by absorption such as are 
eraunerated above. 
The invention will ba more clearly illustrated 

by the following example: 

EXAMPLE 

1000 gallons of an acid-treated neutral white 
oil having a viscosity at 100° E. of 55 seconds 
Saybolt was treated at a temperature of 115° C. 
With 5 lbs. of KOH. dissolved in substantially an 
hydrous alcohol. After the addition of the KOH 
was collapiete, the oil was air blown until free 
fl'Orin alcohol. The cil was then transferred to 
an agitatCr, cooled to 50° C. and 20 lbs. of a 
diatonnaceous earth filter aid (commercially 
known as J-N Standard Super-Cel) was added 
and the mixture agitated While saintaining the 
temperature of 50° C. for a period of 15 minutes. 
The Oil WaS then filtered through a plate and 
frame press which had been previously precoated 
With the Sane filter aid in an amount equal to 
5 ibS. of filter aid per hundred square feet of 
filter press area. After the oil had cooled to at 
hospheric temperature it was percolated through 

a bed of adsorbent Attapulgus clay to yield a 
finished white oil. This resulting oil gave a sat 
isfactory copper test and improved stability to 
Ward Sunlight. The following table gives the 
comperative data on the original neutral oil 
Without KOH treatment, the same oil treated 
With 5 lbs. of KOH per thousand gallons of oil 



2,327,504 
but without filter aid, and the oil prepared ac 
cording to the above example: 

3 
and filtering, and then passing the hydrocarbons 
through a SOrptive material. 

Table 

A. 

Neutral oil 

B C 

Neutra oil treated according Neutral oil--Alc-KOH to Ex. 

Neutral oil color---------------------------------- 
1 hr.neutral oil copper------------- --- DNP 14----- 
2 hr.neutral oil copper- DNP 5. 
3 hr.neutral oil copper--- ----do--------- 
Color after percolation-------... --30 up Saybo 
1 hr. Copper test after percolation DNP 4-5. 
2 hr. Copper test after percolation. DNP 5. 
3 hr. Copper test after percolation.--...------------------- do----------- 
Taste and odor after percolation.---------- --- Garlic and rancid--- 
5 min. natural Sunlight Stability------------------ DNPH2S------------------------------------------------- 

--17 Saybolt----------------- 8 Saybolt------------------ --20 Saybolt. 
- DNP 5------- -- PaSS 1. 

do-------- Pass 1-2. 
a do------------- Pass2. 

- --19 Saybolt (hazy H30 up. 
DNE 3 (Spotty).--- Pass 1. 

a a 0------------- TDO. 
--- DNP 4 (spotty).------------- Do. 
--- Metallic-------------------- PassSt. 

0. 

DNP is abbreviation for “Does not pass,' 

What is claimed is: 
1. The process of improving the color and re 

ducing the corrosiveness of acid-teated petro 
lelin hydrocarbons having a viscosity in the range 
of from 30 to CCO Seconds Saybolt at 500 E. On 
copper Which comprises treating the hydrocarbon 
in its neutral State first with an alkali imetal hy 
droxide at 100° C. to 150° C., Cooling the hydro 
carbon to from 20° C. to 100° C., adding a finely 
divided diatonnaceous filter aid, agitating and 
filtering. 

2. The process of improving the color and re 
ducing the corrosiveness of acid-treated oils on 
copper which comprises treating the oil in its 
neutra State first with an alkali netal hydroxide 
at 100° C. to 150° C., cooing the oil to from 20° C. 
to 100° C., adding a finely divided diatomaceous 
filter aid, agitating and filtering. 

3. The process of inproving the color and re 
ducing the corrosiveness of acid-treated petro 
leum hydrocarbons having a viscosity in the 
range of from 30 to 1000 seconds Saybolt at 100° 
F. On copper which comprises treating the hydro 
carbons in their neutral state first with an alcC 
holic Solution of an alkali metal hydroxide at 100 
to 150° C., removing the alcohol, cooling the hy 
drocarbons to from 20 to 100° C., adding a finely 
divided diatomaceous filter aid, agitating and 
filtering. 

4. The process of improving the color and re 
ducing the corrosiveness of acid-treated oil on 
copper which coinprises treating the Oil in its 
neutral State first with an alcoholic Solution of 
an alkali retal hydroxide at 00° C. to 150 C., 
renoving the alcohol, cooling the ?hil to a tsen per 
ature between 20° and 100° C., adding a finely 
divided diatonaceous filter aid, agitating and 
filtering to remove a diaton-alkali metal hydrox 
ide complex from the oil. 

5. The process of inpi'oving the color and re 
ducing the corrosiveness of acid-treated petro 
leum hydrocarbons having a, Viscosity in the 
range of from 30 to 1000 seconds Saybolt at 1000 

. On copper which connprises treating the hydro 
carbons in their neutral state first With an alkali 
metal hydroxide at 100 to 150° C., cooling the 
hydrocarbons to from 20 to 100° C., adding a 
finely divided diatomaceous filter aid, agitating 

3. 

(3. 

6. The process of improving the color and re 
ducing the corrosiveness of acid-treated oils. On 
copper which comprises treating the oil in its 
neutral State first with an alkali retal hydroxide 
at 100° C. to 150° C., cooling the oil to from 20° C. 
to 100° C., adding a finely divided diatomaceous 
filter aid, agitating, filtering and passing the oil 
through a sorptive material. 

7. The process of improving the color and re 
ducing the corrosiveness of acid-treated petro 
leun hydrocarbons having a Wiscosity in the range 
of from 30 to 1000 seconds Saybolt at 100° E. On 
copper Which comprises treating the hydrocar 
bons in their neutral state first With an alcoholic 
Solution of an alkali netal hydroxide at 100 to 
50° C., removing the alcohol, cooling the hydro 
carbons to from 20° to 100° C., adding a finely 
divided diatonaceous filter aid, agitating, filter 
ing and then passing the hydrocarbons through 
a, Sorptive clay. 

8. The process of inproving the color and re 
ducing the Corrosiveness of acid-treated oil on 
copper which comprises treating the oil in its 
neutra State first With an alcoholic Solution of 
an alkali metal hydroxide at 100° C. to 150° C., 
removing the alcohol, Cooling the oil to a tem 
perature between 26 and 100° C., adding a finely 
divided diatonnaceous filter aid, agitating and 
filtering to remove a diaton-alkali metal hydrox 
ide COrpeX from the oil and then passing the 
oil thru a sorptive clay. 

9. The process of improving the color and re 
ducing the corrosiveness of acid-treated oils On 
copper which comprises treating the oil in its 
neutral state first with an alcoholic solution of 
potassium hydroxide in an amount equal to from 
a to 10 lbs. of potassium hydrcxide per thou 
Sand gallons of oil, heating the mixture to ap 
proximately 15 C., blowing with air to drive off 
all the alcohol, cooling to a temperature between 
20° and 100° C., adding finely divided diatoma 
ceo-US earth in an amount by Weigh, equal to fron 
2 to 4 times the weight of potassium hydroxide 
used and agitating, filtering to reimove a diaton 
potaSSium hydroxide complex and percolating the 
oil through a bed of Sorptive clay. 

CHARES A, COHEN. 

  


