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ABSTRACT OF THE DISCLOSURE

Carbonaceous impurities and sludge are removed from
mineral lubricating oils which contain acylated nitrogen-
containing, polymeric ashless dispersants by contacting
the oil with at least about 20 Ibs., often about 25 to 40
Ibs., per barrel of oil, of aqueous sulfuric acid having
a concentration of about 80 to 90 volume percent, allow-
ing the resultant mixture to settle and then separating
a lubricating oil of improved viscosity and color.
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This invention relates to an improved process for the
removal of carbonaceous impurities and sladge from min-
eral lubricating oils having present therein acylated nitro-
gen-containing, polymeric ashless dispersants. More par-
ticularly this invention concerns the use of sulfuric acids
for removing carbonaceous inpurities and sludge from
petroleum lubricants containing amide, imide or amidine-
type ashless dispersants,

Removal of carbonaceous impurities and sludge from
lubricating and industrial oils has generally been achieved
by using high concentrations of sulfuric acids, that is
concentrations of 98% and preferably even higher. In
fact, fuming sulfuric acid has been considered even more
desirable. Although sulfuric acids of these concentrations
have been effective for removal of carbonaceous impuri-
ties and sludge from certain lubricants, they have been
totally ineffective for this purpose in reclaiming lubri-
cating oils provided with acylated nitrogen-containing
ashless dispersants. The presence of such ashless dis-
persants in the lubricant appears to interfere with the
settling of the acid sludge after the sulfuric acid treat-
ment. Thus, highly concentrated sulfuric acid, for ex-
ample, greater than about 98%, rather than refine the oil
tends to hinder removal of the carbonaceous impurities
and sludge. The net result is an increased amount of time
required for settling and a poor recovery of oil possessing
the desired color and viscosity. Thus, all attempts to
purify lubricating oils provided with acylated nitrogen-
containing ashless dispersants by chemical and physical
means have met with little or no success.

It has now been found that mineral oils of lubricating
viscosity containing acylated nitrogen-containing ashless
dispersants, carbonaceous impurities and sludge when
treated with an aqueous sulfuric acid solution having
a sulfuric acid concentration of about 80 to 95% by
volume, preferably about 85 to 95%, and allowed to
settle, provide lubricating oils possessing excellent color
and viscosity. The sulfuric acid solution can be added
in a dosage of at least about 20 pounds per barrel of
lubricating oil, preferably about 25 to 40 pounds per bar-
rel. The lubricating oil can be treated with the sulfuric
acid solution at room temperature up to about 500° F.,
preferably about 100 to 140° F. The contact time will
vary but is a time sufficient to effect removal of car-
bonaceous impurities and sludge and provide upon set-
tling a Iubricating oil of improved viscosity and good
color, for instance an ASTM color of less than 5, pref-
erably less than 2. Ordinarily, the contact timé is at least
about 0.5 hour up to about 5 hours. The settling time
after the acid treatment can vary anywhere from about
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18 to greater than about 40 hours,
to 22 hours.

The used Iubricating oils treated by the process of the
present invention can be any mineral oil of lubricating
viscosity, for instance, a solvent-extracted or solvent-
refined oil obtained in accordance with conventional
methods of solvent refining lubricating oils. Generally,
lubricating oils have viscosities from about 20 to 250
SUS at 210° F. The base oil may be derived from par-
affinic, naphthenic, asphaltic or mixed base crude, and
if desired, a blend of solvent-treated Mid-Continent neu-
tral and Mid-Continent bright stocks may be employed.

The ashless dispersants present in the lubricating oils
to be treated by the process of the present invention,
known as acylated nitrogen-containing, polymeric dis-
persants, their use and manner of preparation are well
known in the lubricating oil art. By acylated nitrogen is
meant a nitrogen atom which is directly attached to a car-
boxylic acid or anhydride radical so as to form an amide,
imide or amidine linkage, i.e,

preferably about 18
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The carboxyl carbon atom is, in turn, attached either di-
rectly or indirectly to a substantially aliphatic polymer
of sufficient molecular weight to render the dispersant
mineral oil-soluble, Examples of these compounds, their
method of preparation, and use are found throughout the
patent literature, for instance, in U.S. Patent Nos. 2,800,-
452; 3,018,250; 3,018,291; 3,024,195; 3,024,237; 3,048,-
544; and 3,087,936,

Among the oil-soluble, acylated nitrogen-containing,
polymeric dispersants often preferred for use in mineral
lubricating oils are the amidic and imidic reaction prod-
ucts of (A) a monohydrocarbylsuccinic anhydride cor-
responding to the general formula:

1

R—CH~é
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wherein R is a hydrocarbon radical, preferably aliphatic,
having a molecular weight of about 400 to 4000, prefer-
ably about 750 to 2000, and (B) a polyamine corre-
sponding to the general formula:

(.1
N—+R'—N-H
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R
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wherein R is selected from the group consisting of hydro-
gen and hydrocarbon radicals of 1 to about 30 carbon
atoms, R’ is a divalent alkylene radical of 2 to about 14
carbon atoms, and nis 1 to about 10,

The hydrocarbyl substituent on the succinic anhydride
group can advantageously be supplied by a polymerized
olefin, preferably an alpha-olefin and preferably of 2 to
about 30 carbon atoms. Thus, an olefin such as, for in-
stance, ethylene, propylene, 1-butene, 2-butene, isobu-
tene or their higher homologues or mixtures thereof can
be polymerized to a molecular weight of about 400 to
4000. In addition to the polymerized olefin, there may
also be present in the substantially aliphatic hydrocarbyl
radical coploymerized ethylenically unsaturated aromatic
monomers such as styrene and its homologues, e.g., vinyl
toluene, alpha methyl styrene, etc., and/or diolefins such
as butadiene and isoprene. The polymer can then be re-
acted in the absence of coplymerization catalysts with
maleic anhydride in approximately equimolar quantities
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to form an addition product of maleic anhydride and the
polyolefin, ie., to form 2 monohydrocarbylsuccinic an-
hydride.

4
the resulting viscosity, color and amount - of acylated
nitrogen-containing ashless dispersant remaining after
treatment was recorded in the table below.

TABLE
i 2 3 4 5 6 7 8 9

Acid Strength, pereent i ooeoooooooaan 85
Dosage, 1bs./Bhl...-.-. 30
Settling Time, Flro.___. 18
0il Losses, Wt., Pereent

Sludge..-- 9.5

Filfering._. 8.3

Overhead. 13.7
Tinal Yield, Wt., Percent 69
Reclaimed Oil Inspect.: 4

APT Graviby cocoamcmccmacaemaes 25.4

KV/100° F., €5.co 206. 7

KV/210° F., ¢s. -~ 14.68

ASTM Color...- L5.0

Acylated nitroge:

Joss AISPeTSAnY. o oo mummmsoammmmsmmmmom oo None -c..---- 014 071 0.54 cooeaeen

1 Layer scparation poor.
2 No layer separation.
s Acid oil would not filter.

1 Clay treated with 15 1bs. Clay/Bbl.

Suitable polyamines for reaction with the monohy-
drocarbylsuccinic anhydride include monoalkylene di-
amines, dialkylaminoalkylamines and the polyalkylene-
polyamines. Tilustrative of suitable monoalkylene di-
amines are ethylene diamine, propylene butylene diamine,
octylene diamine, etc. Examples of suitable dialkylamino-
alkylamines - are dimethylaminomethylamine, dimethyl-
aminoethylamine, dimethylaminopropylamine, dimethyl-
aminobutylamine, diethylaminopropylamine, diethyl-
aminoamylamine, dipropylaminopropylamine, methyl-
propylaminoamylamine, propylbutylaminoethylamine, etc.
Non-limiting examples of the polyalkylenepolyamine TE-
actants are diethylenetriamine; triethylenetetramine; tetra-
ethylenepentamine; polyethyleneimine; di-(methylethyl-
ene)triamine; hexapropyleneheptamine; {ri(ethylethylene)
tetramine; penta- (1 - methylpropylene - hexamine, tetra-
butylenepentamines;. etc.

The acylated nitrogen-containing -ashless dispersants
are often present in lubricating oils in amounts of about
0.5% to 3% by weight and may even be as high as about
6 to 10% by weight.

EXAMPLE

A railroad diesel engine lubricating oil containing an
acylated nitrogen-containing ashless dispersant and con-
taminated -with carbonaceous impurities and sludge had
the following composition:

Base oil (89.3 volume percent) :
56% 600 SUS at 180° F. Mid-Continent Neutral Oil;
16% 1200 SUS at 100° F. Naphthenic Base Oil;
28% 2000 SUS at 100° F. Naphthenic Base Oil.

Additives (10.7 volume percent):
3.6% Basic calcium mahogany sulfonate 1
4.99% Calcium salt of condensation product of octyl-
phenol, formaldehyde and diethylene triamine;
2.2% acylated nitrogen-containing ashless dispers-
ant?;
0.001% Dow Corning fluid (a defoaming agent).

1 A 459 concentrate in mineral oil solution which analyzes:
39 calcium ; base No. 28.0.

2 An approximately 489 concentrate in mineral oil of the
reaction product prepared by reacting polyisobutylene having
a molecular weight of approximately 1000 with maleie anhy-
dride and then reacting the resulting polyisobutenyl suceinic
anhydride with tetraethylene-penta-amine.

The above-identified contaminated lubricant was con-
tacted with an aqueous solution of sulfuric acid in varying
concentrations for about 1 hour at about 120° F., and

40

45

50

55

60

65

70

-1
o

of oil at 550° F. for 36 minutes.

As can be seen from the data listed. above,. acid treat-
ment with ‘a sulfuric acid concentration less than 98%
was very effective. For example, a 90% sulfuric® acid
concentration treatment of the railroad diesel engine
lubricant containing 2.2% of the acylated nitrogen-con-
taining ashless dispersant . resulted in high recovery: of
oil possessing excellent color and viscosity. However; for
acid .concentrations of 98% or greater, layer separation
was very poor, The data also demonstrate the importance
of using a sufficient dosage in the treatment.

It is claimed:

1. A method for removing carbonaceous impurities and
sludge from a mineral oil of lubricating viscosity contain-
ing the same and an acylated nitrogen-containing, poly-
meric ashless dispersant, which comprises contacting said
mineral oil with at least about 20 Ibs. per barrel of mineral
oil of aqueous sulfuric acid having a concentration of
about 80 to 90% by volume, settling the contacted mix-. .
ture and separating a mineral oil of lubricating viscosity,
improved viscosity:and good color.

2. The method of claim 1 wherein the ashless dispersant
is present in the mineral oil in an amount of about 0.5
to 10% by weight:

3. The method of claim 1 wherein the lubricating oil
has a viscosity in the range of about 20 to 250 SUS at -
210° F.

4. The method of claim 1 wherein the sulfuric acid has
a concentration of about 85 to 90%.

5. A method for removing carbonaceous impurities and
sludge from a mineral oil of lubricating viscosity contain-
ing the same and an acylated nitrogen-containing, poly-
meric ashless dispersant, which comprises contacting said
mineral oil with about 25 to 40 1bs. per barrel -of mineral
oil of aqueous suifuric acid having. a concentration of
about 85 to 90%: by volume, settling the contacted mix-
ture and separating a mineral oil of lubricating viscosity,
improved viscosity and good color.

6. The method of claim 1 wherein the
a concentration of about 80%.

7. The method of claim
has a concentration of about 85%.

8. The -method of claim 1 wherein the sulfuric acid |
has a concentration of about 90%-

9. A method for removing carbonaceous impurities and |
sludge from a mineral oil containing same, said' mineral -
oil having a wiscosity in the range of about 20-to 250
SUS at 210° F. and additionally containing about 0.5 t0
10% by weight of an acylated nitrogen-containing, poly-

sulfuric acid-has.

1 wherein the sulfuric acid i
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meric ashless dispersant, which comprises contacting said
mineral oil at about 100 to 140° F. with about 25 to 40
Ibs. per barrel of mineral oil of aqueous sulfuric acid
having a concentration of about 80 to 90% by volume,
settling the contacted mixture and separating a mineral oil
of improved viscosity and color.

10. The method of claim 9 wherein the ashless dispers-
ant is a reaction product of (A) a monohydrocarbyl-
succinic anhydride corresponding to the general formula:

=]

R—CH—-—(%
N
0o

/
CH—-C

$

wherein R is a hydrocarbon radical of about 400 to 4000
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molecular weight, and (B) a polyamine corresponding to

the general formula:
BN T
/N—R”—R/——H

R n
wherein R’ is selected from the group consisting of hy-
drogen and hydrocarbon radicals of 1 to about 30 carbon
atoms, R” is a divalent alkylene radical of 2 to about
14 carbon atoms, and 7 is 1 to about 10.

11. The method of claim 10 wherein the sulfuric acid
has a concentration of about 80%.

12. The method of claim 11 wherein the sulfuric acid
has a concentration of about 85%.

13. The method of claim 12 wherein the sulfuric acid
has a concentration of about 90%.
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Patent No. 3,376,216 April 2, 1968

Donald D. Carlos et al.

It is certified that error appears in the above ldentified
patent and that said Letters Patent are hereby corrected as
shown below:

Column 3, line 43, '"(l-methylpropylene'" should read --
(1-methylpropylene) --. Column 5, line 7, beginning with "10.
The method" cancel all to and including "1 to about 10." in
line 10, column 6, and insert the following:

10. The method of claim 9 wherein the ashless
dispersant is a reaction product of (A) a monohydrocarbylsuccinic
anhydride corresponding to the general formula:

0

Il
R-CH——C

0
CH,—C
2
|
0

wherein R is a hydrocarbon radical of about 400 to 4000
molecular weight, and (B) a polyamine corresponding to the
general formula:

4 H

(R _NY—
N—(R”-N)—H

v

R/

wherein R’ is selected from the group consisting of hydrogen and
hydrocarbon radicals of 1 to about 30 carbon atoms, R? is a
divalent alkylene radical of 2 to about 14 carbon atoms, and

n is 1 to about 10.
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