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This invention relates to a novel solvent composition. 

It also relates to the use of the novel solvent composition 
for the removal and/or prevention of deposits and plugs 
of waxy material found in petroleum pipelines, oil-tubing 
and underground formations which are produced. In 
one of its aspects, the invention relates to a composition 
comprising a calcium petroleum sulfonate in admixture 
with a highly branched parafiinic hydrocarbon. In an 
other of its aspects, the invention relates to the removal 
of waxy material from various places such as pipelines, 
oil-well tubing and producing underground formations by 
contacting the same with a composition as herein de 
scribed. 
When petroleum is transported through pipelines, well 

tubing or through porous underground formations, changes 
in conditions such as pressure, temperature, oxidation 
reduction potential, concentration, and the like, occur 
which cause the previously stable petroleum mixture to 
become unstable and to deposit on the conduit walls or in 
the pores of the formation and, by prior art means, can 
only be redispersed by heat and expensive solvents. Sol 
vents which have been described in the literature as suit 
able are generally not petroleum, derived and, therefore, 
are not always available to the petroleum producer, or 
cannot be procured by him at a price which permits eco 
nomic cleaning of the pipeline, well casing or reservoir. 
When the deposit is formed, a characteristic of the de 

posit is to cling tenaciously to the inorganic material upon 
which it is deposited. On attempting to remove the de 
posits by materials which are well known to wet the 
surface of inorganic materials (other than strong mineral 
acids), the response is nil or so slow that these methods 
have generally been abandoned. It is believed that the 
deposits tend to protect the surface of the inorganic ma 
terial on which it is deposited. 
Hot solvents have been reasonably effective in removing 

deposits of a paraffinic nature from producing oil Wells, 
but the cost of applying the method to marginal produc 
ing units have been high based on the amount of petro 
leum produced between treatments. The solvents uti 
lized have in many instances enhanced the deposition 
effects by providing an ideal surface upon which the new 
deposits can form. Attempts to utilize the hot solvent 
method to open up plugged formations has, except in 
acidizing, proven rather costly when the amount of re 
covered petroleum is balanced against solvent losses, 
amortization and man-power necessary for its recovery. 

It has now been found that a solvent composition with 
an increased rate of penetration is obtained when calcium 
petroleum sulfonates (CPS), for example, made in accord 
ance with the process set forth in U.S. Patent 2,884,445, 
issued April 28, 1959, by William N. Axe and James T. 
Gragson, and having a sulfonate content in the range of 
about 3.5 to about 5.2 percent, ash in the range about 
4.5 to about 8.5 weight percent with a total base number 
above about 7 and a solids of less than about .05 weight 
ercent and a viscosity in the range 1500 to 2200 SSU at 

210° F. are admixed with a branched chain parafiinic frac 
tion, for example, as obtained from the acid-catalyzed alk 
ylation of isoparaffins with olefins and having an initial 
ASTM (D86-52) distillation temperature in the range of 
about 335 to 430 F., a 50 percent point in the range 355 
to 450° F., and an end point in the range 380-475 F., a 
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specific gravity (ASTM D287-52) in the range 0.75 to 
0.78 at 60° F., a kauri-butanol value (ASTM D1133-50T) 
in the range 21 to 27 m. and an aniline point of 182 to 
195° F. (ASTM D1012-51) will yield an improved gen 
eral cleaning agent for pipelines, well casings and plugged 
underground formations. 

Generally, it has been found that various combinations 
of calcium petroleum sulfonates, depending upon their 
character, and isoparaffinic hydrocarbons, especially as de 
rived from acid-catalyzed alkylation of isoparaffins with 
olefins, more particularly from the HF-acid-catalyzed al 
kylation of isoparaffins with olefins, as presently practiced 
in the production of motor fuel or motor fuel components, 
will give good solvent action or good action upon, say, 
a formation or pipeline which later can be cleaned with 
still a further solvent material. - 

It is an object of the invention to provide a petroleum 
derived solvent system for the removal of petroleum de 
rived deposits from means and strata utilized in the pro 
duction and transportation of petroleum. 

It is another object of the invention to provide a sol 
vent for petroleum derived deposits which readily wets 
inorganic surfaces covered by a paraffinic material. 

It is yet another object of the invention to provide a 
solvent combination in which the petroleum derived de 
posits are readily dispersed after separation from the sur 
face ori which the deposit was extant. 

It is a further object of the invention to increase 
the rate of penetration of solvent utilized in the removal 
of plugs of petroleum derived materials from porous 
strata, pipelines, etc. 

According to the present invention, an improved sol 
vent for removing deposits, especially paraffinic deposits, 
from oil wells, pipelines, and porous strata is provided 
comprising a calcium petroleum sulfonate in combination 
with a branched chain paraffinic hydrocarbon. While the 
composition of the present invention will lie within the 
compositions established by the ranges of properties given 
herein for now-preferred results, it is clear that one skilled 
in the art possessed of this disclosure and having studied 
the same, can, depending upon the calcium petroleum 
sulfonate and the isoparaffinic fraction selected, obtain 
combinations for mixtures which will be suitable for his 
purposes upon mere routine testing. 

Consideration of the mechanism by which the invention 
appears to work well leads to the belief that there is a 
cooperative effort between the two materials in the com 
position of the invention. Thus, it appears that the 
branched chain paraffins, which cover a large surface due 
to their extensive surface covering ability or afiinity and 
the tendency of calcium petroleum sulfonate to disperse 
materials or break down surface tension, coact together 
to give an action which causes the wax deposit to break 
loose from the surface on which they are formed. 
A casing or porous underground formation which has 

been cleaned by the method of this invention which em 
ploys the composition of this invention remains free of 
wax for a longer period of time than when cleaned by 
methods heretofore used. it is unknown exactly why this 
should be true, but it is probably true that the dispersing 
action of the CPS in the thin film of hydrocarbon prefer 
entially wetting the inorganic surface is responsible for 
this improvement. 

It is within the scope of the invention, as earlier Sug 
gested, to use the preferred solvent pair of the invention 
during a pre-treatment period to open up or to consider 
ably unplug, or sufficiently clean, an area or formation, 
and then, after recovering as much of the cleaning agent 
as possible, follow with a usually used solvent and usual 
treatment which then readily dissolves the loosened Wax 
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in a short time, probably because of the dispersing action 
of the CPS, earlier noted. 
The following examples are representative of the oper 

ation of the invention and are based upon actual opera 
tions in the field: 

Example 
The Sin-Harrah in the West Pampa repressure area in 

the Texas Panhandle gives excessive pumping trouble 
because of flaky paraffin which plugs the pores of the 
reservoir and sticks to sucker rods. Intermittent treat 
ment with hydrocarbons having high aromatic content 
or with kerosene and moth balls, and the like, has been 
more or less effective, but the production rate has declined 
from an initial rate of 29 barrels per day to the present 
6-barrel rate although a normal projection indicates that 
the well should be producing in the neighborhood of 15 
barrels per day. Because of this abnormal decline, an 
electric heater was evaluated capable of raising the forma 
tion temperature from the present 160 F. to a tempera 
ture above the paraffin precipitation temperature and 
somewhere in the neighborhood of 200 to 250 F. The 
evaluation showed that such a project would be impracti 
cal because the well produces only 1 barrel of water per 
day. The solution of this invention comprising Soltrol, 
which is a heavy alkylate from the acid alkylation of 
isobutane with an olefin having 4 carbon atoms to the 
molecule and calcium petroleum sulfonate in the ratio of 
2 volumes of calcium petroleum sulfonate per hundred 
volumes of Soltrol, when passed through a heater located 
at the surface of the well capable of heating the mixture 
to about 350 F. before injection increases the production 
to around 15 barrels per day. The deposited calcium pe 
troleum sulfonate will tend to inhibit the paraffin lay 
down in the reservoir and provide for freer movement of 
the Sucker rod during the Subsequent pumping operations. 

Example II 
The Elbertine No. 2 in Wise County, Central Texas, was 

pumping 9 barrels of oil and 24M cubic feet of gas 
from 5,648 feet. On attempting to pull the rods prepa 
ratory to deepening the well, the rods were found to be 
Stuck with paraffin. A mixture of 25 gallons of Soltrol 
(a heavy alkylate from acid akylation of an isoparaffin 
with an olefin) and 0.5 gallon of calcium petroleum sul 
fonate, when passed through the coils of a surface-lo 
cated heater (temperature about 275 F.), is effective on 
being dumped into the well in loosening the rods in about 
2 hours whereas kerosene with moth balls (a much 
favored prior art method) requires about 4 hours to do 
the job under similar conditions. 

Reasonable variation and modification are possible with 
in the Scope of the foregoing disclosure, and the appended 
claims to the invention, the essence of which is that a 
calcium petroleum sulfonate and an isoparaffinic hydro 
carbon, more especially as derived from the acid-catalyzed, 
more preferably HF-catalyzed, alkylation of an isoparaffin 
with an olefin, have been found to be a very good solvent 
pair for cleaning of waxy materials from surfaces where 
these may be found and that a method for cleaning pipe 
lines, oil wells and earth formations containing Waxy de 
posits, or tending to form the same, has also been set 
forth, as described. 
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4. 
claim: 

1. A composition, suitable for removing Waxy deposits, 
consisting essentially of an isoparafiinic hydrocarbon 
liquid containing substantially only isoparaffins, Said 
liquid boiling in the range of 335-475 F., and a small 
amount of calcium petroleum sulfonate. 

2. A composition consisting essentially of a calcium 
petroleum sulfonate having a sulfonate content in the 
range 3.5 to 5.2 percent, and ash in the range 4.5 to 
8.5 weight percent, total base number above 7, Solids less 
than 0.05 weight percent, a viscosity in the range 1500 
to 2200 SSU at 210 F., in combination in a small amount 
with a branched chain paraffinic fraction containing Sub 
stantially only isoparaffins having an initial ASTM (D86 
52) distillation temperature in the range 335 to 430 F., 
a 50 percent point in the range 355 to 450 F. and an 
end point in the range 380-475 F., specific gravity (ASTM 
D237-52) in the range 0.75 to 0.78 at 60° F., a kauri 
butanol value (ASTM D1133-50T), in the range 21 to 
27 ml. and an aniline point of about 182 to 195° F. 
(ASTM D1012-51). 

3. A composition suitable for removing waxy deposits 
from cil wells and oil formations consisting essentially of 
a small amount of a calcium petroleum sulfonate having a 
Sulfonate content in the range 3.5 to 5.2 percent in an 
isoparaffinic hydrocarbon derived from acid-catalyzed 
alkylation of an isoparaffin with an olefin and having a dis 
tillation temperature in the range 335-430 F. 

4. A method for cleaning waxy material from oil well 
reservoir pores and pipe lines associated therewith which 
comprises Subjecting the same to the action of a composi 
tion consisting essentially of a small amount of calcium 
petroleum sulfonate in an isoparafiinic hydrocarbon liquid 
containing substantially only isoparaffins and boiling in 
the range of 335-475 F. 

5. A composition Suitable for removing Waxy deposits 
from the oil wells consisting essentially of a heavy akylate 
obtained in the acid alkylation of isobutane with an olefin 
having 4 carbon atoms to the molecule and calcium pe 
troleum sulfonate in the ratio of approximately two vol 
umes of calcium petroleum sulfonate per 100 volumes of 
said alkylate. 

6. A method of cleaning waxy material from surfaces 
in an oil well which comprises subjecting the same to the 
action of a composition consisting essentially of an iso 
parafiinic hydrocarbon liquid obtained by the acid alkyla 
tion of isobutane with an olefin having 4 carbon atoms to 
the molecule and calcium petroleum sulfonate in an ap 
proximate ratio of two volumes of calcium petroleum 
sulfonate per 100 volumes of alkylate. 
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