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This application is a continuation-in-part of my co 
pending application Serial No. 99,059, ?led March 29, 
1961, and now abandoned. 
This invention relates to cleaning of Wellbores and re 

lates more particularly to cleaning of wellbores to remove 
therefrom deposits of paraffin and other high-viscosity hy 
drocarbons. 

In the production of petroleum oil or gas from a 
subterranean formation through a wellbore leading the 
surface of the earth, di?iculty is often encountered by 
reason of accumulation within the wellbore of heavy hy~ 
drocarbons. As a result of lowering of temperature and 
other factors, heavy hydrocarbons, such as para?ins and 
tars, accumulate within the wellbore, with consequent 
plugging of the wellbore. For example, paraf?ns and tars 
accumulate within a wellbore at the perforations of the 
liner, at tubing perforations, and within the tubing. They 
also accumulate within pumps, on sucker rods, and else 
Where. These accumulations of heavy hydrocarbons are 
solid or semisolid at the conditions existing within the 
wellbore and reduce the size of the passageways within the 
wellbore. As a result, fluid ?ow, either of liquid or gas, 
through the passageways becomes restricted. In aggra 
vated cases, accumulation of these heavy hydrocarbons 
can occur to the extent that ?uid flow through the well 
bore is completely restricted. 

Attempts have been made to remove the accumulations 
of these heavy hydrocarbons by procedures involving con~ 
tacting the accumulations with a solvent for heavy hydro 
carbons. The purpose ‘of these procedures is to dissolve 
the accumulations whereby they may be readily washed 
out of the wellbore. However, these atttempts are usual 
ly unsuccessful. Apparently, the accumulations constitute 
a mass of heavy hydrocarbons emulsi?ed with the water 
that is produced along with the petroleum oil or gas. The 
emulsi?ed water within the mass of heavy hydrocarbons 
effectively retards the action of the solvents in dissolving 
the heavy hydrocarbons. Additionally, the accumulations 
are apparently covered on their outer surfaces with a thin 
?lm of the produced ‘water which further retards the 
action of the solvents in dissolving the heavy hydrocar 
bons. 

It is an object of this invention to clean a wellbore. 
It is another object of this invention to remove accumula 
tions of heavy hydrocarbons from a wellbore. It is an 
other object of this invention to increase the rate of pro 
duction of petroleum from a wellbore. It is another ob 
ject of this invention to prevent the formation of ac 
cumulations of heavy hydrocarbons within a wellbore. 
These and other objects of the invention will become ap 
parent from the following detailed description. 

In accordance with the invention, a wellbore is treated 
by a procedure involving the steps of contacting a solid 
or semisolid accumulation of hydrocarbons within the 
wellbore with a liquid mixture comprising a solvent for 
hydrocarbons and a surfactant, and thereafter contacting 
the hydrocarbon accumulation with water. 

I have discovered that by contacting a hydrocarbon ac 
cumulation within a wellbore with a liquid mixture com 
prising a solvent for hydrocarbons and a surfactant, the 
hydrocarbon accumulations are apparently softened. The 
mixture of the solvent for hydrocarbons and the surfactant, 
acting together, are able to displace any ?lm of water on 
the outer surface of the accumulation. Further, the mix 
ture of the solvent for hydrocarbons and the surfactant, 
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acting together, are able to penetrate the mass of heavy 
hydrocarbons emulsi?ed with Water. However, because 
of the presence of the emulsi?ed water, penetration of the 
accumulation by the solvent for hydrocarbons does not 
result in solution of the hydrocarbons. Rather, penetra 
tion of the accumulation by the ‘solvent for hydrocarbons 
results only in a preconditioning of the accumulation for 
the action of the water. Upon contact of the accumula 
tion with the water in the second step of the process, the 
heavy hydrocarbons become dispersed in the water. The 
accumulation thus becomes displaced from its position 
within the wellbore and its action in restricting fluid ?ow 
through the passageways within the wellbore is eliminated. 
Upon subsequent movement of the water out of the well 
bore, the dispersed heavy hydrocarbons accompany the 
water and are removed from the wellbore. 
Various types of solvent for hydrocarbons may be em 

ployed in the ?rst step of the procedure. The solvents 
may be liquid hydrocarbons, liquid halogenated hydro 
carbons, liquid amine substituted hydrocarbons, and liquid 
oxygenated hydrocarbons, including alcohols, ketones, and 
acids. The liquid hydrocarbons may be aliphatic or aro 
matic hydrocarbons. Included among the solvents are 
petroleum fractions such as kerosene, or fractions similar 
to kerosene, such as puri?ed kerosene fractions, and gas 
oline. Also included among these solvents are benzene, 
xylene, toluene, n-pentane, n-heptane, chlorohexylamine, 
propylene diamine, ethylene diamine, diethylene triamine, 
methylene chloride, perchloro ethylene, carbon tetrachlo 
ride, trichloroethane, dioxane, methylethyl ketone, acetic 
acid, carbon disul?de, ‘and the cresylic acids. Of the sol 
vents for hydrocarbons, it is preferred to employ toluene, 
xylene, or benzene. It is not necessary that only one sol 
vent be employed. For example, a mixture of two or 
more solvents may be employed. Additionally, if desired 
or necessary, a corrosion inhibitor may be added to the 
solvent. 
The surfactant for use with the solvent for hydrocar 

bons in the ?rst step of the procedure may be any type 
of compound possessing surface-active properties and solu 
bility in both oil and water. These surfactants may be 
regarded as compounds which possess a water-soluble por 
tion and an oil-soluble portion. Thus, the surfactants are 
capable of dissolving to some extent in either water or 
in oil. Depending upon the hydrophilic properties of the 
Water-soluble portion of the compound and lyophilic prop 
erties of the oil-soluble portion of the compound, the 
compound may be more soluble in water than in oil or 
more soluble in oil than in water. Preferably, the sur 
factant to be employed should have a greater degree of 
water solubility than oil solubility. Further, it is preferred 
that the surfactant be nonionic. 
Of the surfactants that may be employed in the ?rst 

step of the procedure, it is preferred to employ an oxy 
ethylene ether of an alkyl aryl compound. The alkyl aryl 
portion of the surfactant, i.e., the lyophilic portion, may 
contain from 9 to 18 carbon atoms. The oxyethylene 
portion of the compound, i.e., the hydrophilic portion, 
may contain between 20 and 50 mols of ethylene oxide. 
Particularly effective results have been obtained employ 
ing oxyethylene ether of nonylphenol where the oxyeth 
ylene chain contains on the average 30 mols of ethylene 
oxide. 
The liquid mixture comprising the solvent for hydro 

carbon and the surfactant should contain the surfactant in 
an amount at least as great as 0.1 percent by weight of the 
mixture. Preferably, however, greater amounts should 
be employed. For example, an amount of surfactant of 
5 percent by weight of the mixture has been found to be 
satisfactory. An amount of surfactant as great as 10 per 
cent by weight of the mixture can also be employed. 
The amount of liquid mixture comprising the solvent 
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for hydrocarbon and the surfactant to be employed will 
vary depending upon the amount of accumulation of 
heavy hydrocarbon to be displaced. Ordinarily, a deter 
mination as to the amount of accumulation of heavy hy 
drocarbon is difficult to make. However, where the 
amount of accumulation of heavy hydrocarbon is known, 
the amount of liquid mixture to be employed should be 
equal to at least one-half the volume of the accumulation 
of heavy hydrocarbon. Greater amounts, for example, 
up to a volume equal to that of the accumulation of heavy 
hydrocarbon may be employed. To be assured of ade 
quate treatment of the wellbore, a volume of liquid mix 
ture equal to the volume of the passageways within the 
wellbore containing accumulations of heavy hydrocarbon 
to be removed is employed. Additionally, the step of 
contacting the accumulation of heavy hydrocarbon with 
the liquid mixture can be repeated, if desired. This step 
can be repeated once or more than once. 

In the second step of the procedure, the hydrocarbon 
accumulation within the wellbore is contacted with water. 
Contact of the accumulation with Water effects an emulsi 
?cation of the heavy hydrocarbons with the water. Dis 
placement of the accumulations and emulsi?cation of the 
hydrocarbons with the water is assisted by agitation of the 
Water. This agitation may be obtained by ?owing the 
water through the wellbore at the location of the hydro 
carbon accumulation. Additionally, agitation may be ef 
fected, where an otherwise quiescent body of water is in 
contact with the accumulation, by passing a gas through 
the body of water to effect a frothing or bubbling action. 
Other means of effecting agitation of the water in contact 
with the accumulation may be employed. 
The amount of water employed in the second step of 

the procedure may be the same as that of the liquid mix 
ture of the solvent for hydrocarbons and the surfactant 
employed in the ?rst step of the procedure. However, it 
is preferred to employ larger volumes of water. For ex 
ample, it is preferred that the volume of water employed 
be between three and ?ve times the volume of liquid mix 
ture of the solvent for hydrocarbons and the surfactant 
employed. However, if desired, a still greater volume 
may be employed. Thus, for example, the volume of 
water can be ten or more times the volume of the liquid 
mixture of the solvent for hydrocarbons and the sur 
factant. 

In accordance with a particular feature of the invention, 
the water employed in the second step of the procedure 
is in admixture with a surfactant. Whereas contact of the 
hydrocarbon accumulation with water subsequent to the 
mixture of solvent for hydrocarbon and surfactant results 
in displacement and emulsi?cation of the heavy hydro 
carbons, a more rapid and more effective displacement 
and emulsi?cation occurs where the water contains a sur 
factant. The surfactants employed in admixture with the 
water in the second step of the procedure may be the same 
surfactants employed in admixture with the solvent for 
hydrocarbons in the ?rst step of the procedure. Prefer 
ably, the surfactant employed in admixture with the water 
in the second step of the process is oxyethylene ether of 
nonylphenol where the oxyethylene chain contains on the 
average 30 mols of ethylene oxide. 
Where a surfactant is employed in admixture with the 

water in the second step of the process, the amount of the 
surfactant with respect to the amount of water should be 
at least 0.1 percent by weight. However, a larger amount, 
for example 5 percent by weight, may be employed. If 
desired, larger amounts, up to 10 percent by weight, of 
the mixture can also be employed. 

If desired, the step of contacting the accumulation of 
heavy hydrocarbon with water can be repeated. This 
step can be repeated once or more than once. As stated 
above, the step of contacting the accumulation of heavy 
hydrocarbon with the liquid mixture of the solvent for 
hydrocarbons and the surfactant may be repeated once 
or more than once. In this connection, following each 
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step of contacting the accumulation of heavy hydrocar 
bon with the liquid mixture, the second step of the proce 
dure of contacting the accumulation with water can be 
carried out one or more times. Alternatively, the step 
or" contacting the accumulation with water, whether car~ 
ried out one or more times, can be postponed until after 
the step of contacting the accumulation with the liquid 
mixture has been carried out two or more times. If 
desired, the steps of contacting the accumulation with 
liquid mixture of the solvent for hydrocarbon and sur 
factant and with water can be alternated. 

Following contact of the hydrocarbon accumulation 
with the mixture of solvent for hydrocarbons and the 
surfactant and contact with the water, the accumulations 
will have become displaced from their position within 
the wellbore. Production of ?uid, either liquid or gas, 
from the producing formation of the earth to the well 
bore can result in removal of the emulsi?ed accumula 
tion. However, if desired or necessary, a ?uid may be 
passed into the wellbore to remove the hydrocarbon ac 
cumulation emulsi?ed in the water. For example, a gas 
may be injected into the wellbore to effect the formation 
of a froth and to remove the froth from the wellbore. 
Other methods may be used for removing from the well 
bore the water containing the emulsi?ed hydrocarbon ac 
cumulation. 
As stated, the second step of the procedure involves 

contact of the accumulation of heavy hydrocarbon with 
water. The water employed for this purpose is injected 
into the wellbore to contact the accumulation. On the 
other hand, water is often produced into the wellbore 
along with the gas or oil from a producing earth forma 
tion. In these cases, part or all of the water for the sec 
ond step of the procedure can be obtained by producing 
water into the wellbore from an earth formation. Where 
water in admixture with surfactant is desired for use in 
the second step, the surfactant, in mixture with a liquid 
if desired, is injected into the wellbore and mixed with 
the produced water. However, to insure contact of the 
accumulation with water, i.e., to carry out the second 
step of the procedure, water should be injected into the 
wellbore, regardless of producing water from an earth 
formation into the wellbore. 

In many instances, following removal of accumulation 
of heavy hydrocarbons, the conditions resulting in the 
accumulation of the heavy hydrocarbons within the well 
bore will persist. Thus, following removal of a hydro 
carbon accumulation from the wellbore, further accumula 
tion can take place. I have found that further accumula 
tion of heavy hydrocarbon may be prevented by pe 
riodic treatment of the wellbore with a mixture of sol 
vent for hydrocarbon and surfactant. The solvents for 
hydrocarbons and surfactants may be those previously 
described. In preventing later accumulation of heavy hy 
drocarbons, the mixture of solvent for hydrocarbon and 
surfactant is injected into the wellbore and passed 
through the passageways where accumulation of heavy 
hydrocarbon would occur. Thus, the mixture may be 
injected at the bottom of the well through tubing so that 
it may pass through the well along with the produced 
?uid. The intervals at which this treatment may be car 
ried out may be daily or be less often. Apparently, con 
tact of the passageways within the wellbore with the mix 
ture of solvent for hydrocarbon and surfactant maintains 
a water-wet surface within the passageways through which 
the ?uid ?ows. These water-wet surfaces repel the de 
position of heavy hydrocarbons and thus the accumula 
tion of these heavy hydrocarbons is prevented. 

In preventing accumulation of heavy hydrocarbons, the 
liquid mixture of solvent for hydrocarbon and surfactant 
and the water can be combined. Thus, there can be in 
jected into the wellbore a mixture of solvent, surfactant, 
and water. The relative amounts of solvent for hydro~ 
carbon and surfactant may be as described above. How 
ever, greater amounts of surfactant relative to the solvent 
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for hydrocarbon may be employed. Thus, for example, 
the amount of surfactant may be as high as 65 percent by 
weight of the solvent or of the solvent and water where a 
mixture is employed. The water in the mixture of sol 
vent, surfactant, and water may be in an amount as high 
as 75 percent by volume of the solvent and water. 
The following examples will be further illustrative of 

the invention. 
Example I 

The rate of production from a gas well was continu 
ally decreasing as the result of accumulation of wax with 
in the tubing of the well. Eventually, the well reached 
a rate of production of 220,000 cubic feet of gas per day. 
At this time, the well was shut down. One barrel of a 
liquid mixture of toluene and polyoxyethylene ether of 
nonylphenol having an average of 30 mols of ethylene 
oxide in the oxyethylene chain was lubricated into the 
well through the tubing. The polyoxyethylene ether of 
nonylphenol constituted 5 percent by weight of the liquid 
mixture. The well was then shut in for a period of eight 
hours. Thereafter, a low rate of production of gas from 
the well was started in order to create agitation of the 
liquid mixture. After about one hour of this agitation, 
the well was again shut in. Two barrels of water contain 
ing polyoxyethylene ether of nonylphenol having an aver 
age of 30 mols of ethylene oxide in the oxyethylene chain 
were then lubricated down the casing to contact the wax 
accumulation previously contacted by the liquid mixture 
of toluene and surfactant. The water contained 5 percent 
by weight of the ether. A low rate of production of gas 
was carried out for about one~half hour to agitate the 
mixture of water and surfactant in contact with the wax. 
Thereafter, full production through the tubing was 
effected to blow down the well. As a result of this blow 
down, the well produced a foamy liquid comprising sol 
vent and surfactant, water andlsurfactant, and emulsi?ed 
wax. 

The steps of lubricating down the tubing one barrel of 
liquid mixture of solvent for hydrocarbons and the sur 
factant agitating by slow production of gas, and lubri 
cating down the casing two barrels of water and the sur 
factant, agitating by slow production of gas, and blow 
down from the tubing was repeated twice. At each blow 
down, there was produced a foamy liquid comprising the 
solvent and surfactant, water and surfactant, and emulsi 
?ed wax. At the third blowdown, however, the amount 
of emulsi?ed wax in the liquid was considerably smaller 
than in the liquid produced by the ?rst and second blow 
downs. Following the third blowdown, the well was put 
on production and produced gas at a rate of 520,000 
cubic feet per day, which rate was more than twice the 
rate at which the well was producing prior to removal 
of the accumulation of wax. 

Example [I 

A gas Well was producing 25,000 cubic feet of gas per 
day. However, the potential of this well was higher than 
this ?gure and the low rate of production was due to ac 
cumulation of tar within the well. The well was treated, 
in a ?rst step, by lubricating down the tubing one barrel 
of liquid mixture of toluene and polyoxyethylene ether of 
nonylphenol where the ether contained an average of 30 
mols of ethylene oxide in the oxyethylene chain. The 
ether was in the amount of 5 percent by weight of the 
liquid mixture. After about one-half hour of contact of 
the liquid mixture with the accumulation of tar, two bar 
rels of water containing 5 percent by weight of polyoxy 
ethylene ether of nonylphenol were lubricated down the 
tubing. This ether also contained an average of 30 mols 
of ethylene oxide in the oxyethylene chain. The well 
was blown down one-half hour later to remove the mix 
ture of toluene and surfactant, water and surfactant, and 
emulsi?ed tar. The same procedure was repeated. At 
blowdown, following this repetition of the procedure, 
the liquid produced from the well contained but little 
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emulsi?ed tar. The well was then placed on production 
and the rate of production was 2 million cubic feet of gas 
per day. 
The well maintained the rate of production of gas of 

2 million cubic feet per day for a short time and then 
gradually dropped to 400,000 cubic feet of gas per day, 
indicating accumulation of tar within the well. Upon 
attaining this latter rate of production, there was injected 
daily into the well through the annulus between the tubing 
and the casing one quart of a liquid mixture consisting of 
61.5 weight percent of polyoxyethylene ether of nonyl 
phenol containing an average of 30 mols of ethylene 
oxide in the oxyethylene chain, 10 weight percent of 
methanol, and 28.5 weight percent of water. The rate 
of production increased to 800,000 cubic feet per day and 
continued at this rate of production with daily injection 
of the liquid mixture. The well was subsequently shut 
down for a period of approximately one month. On 
the well being placed back on production, the daily 
treatment was changed to injection into the wellbore of 
?ve gallons of a mixture having the following com 
position: 32 gallons of an aromatic oil obtained by sulfur 
dioxide extraction of kerosene, 2 gallons of isopropyl 
alcohol, 0.1 gallon of water, and 1.1 pounds of polyoxy 
ethylene ether of nonylphenol containing an average of 
30 mols of ethylene oxide in the oxyethylene chain. This 
mixture was prepared to have a cloud point of approxi 
mately --20° F. so that it could be handled satisfactorily 
during winter months. Average production from the 
Well under this treatment was at a level of about 1,200,000 
cubic feet per day. 
Having thus described my invention, it will be under 

stood that such description has been given by way of 
illustration and example and not by way of limitation, 
reference for the latter purpose being had to the appended 
claims. 
What is claimed is: 
l. A process for treating a wellbore containing an 

accumulation of heavy hydrocarbon to clean. said wellbore 
of said accumulation which comprises contacting at least 
once in an essentially static manner for at least 0.5 hour 
said accumulation comprising heavy hydrocarbon and 
water with a liquid mixture consisting essentially of 
solvent for hydrocarbons and lyophilic-hydrophilic sur 
factant consisting essentially of an oxyethylene ether of 
an alkyl aryl compound in which the lyophilic portion has 
9 to 18 carbon atoms and the hydrophilic portion has 
between 20 and 50 mols of ethylene oxide, said liquid 
mixture being capable of penetrating and softening the 
aforesaid accumulation of heavy hydrocarbon and water 
to precondition the aforesaid accumulation of heavy hy 
drocarbon and water to ensure dispersion of said heavy 
hydrocarbon in Water, thereafter at least once contacting 
said preconditioned accumulation of heavy hydrocarbon 
and water with a volume of extraneous Water at least 
equal to the volume of the aforesaid liquid mixture and 
dispersing said preconditioned accumulation of heavy 
hydrocarbon in said extraneous water. 

2. A process for treating a wellbore containing an ac 
cumulation of heavy hydrocarbon to clear said wellbore 
of said accumulation which comprises contacting at least 
once in an essentially static manner for at least 0.5 hour 
said accumulation comprising heavy hydrocarbon and 
Water with a ?rst liquid mixture consisting essentially of 
solvent for hydrocarbons and lyophilic-hyrlrophilic sur 
factant consisting essentially of an oxyethylene ether of 
an alkyl aryl compound in which the lyophilic portion 
has 9 to 18 carbon ‘atoms and the hydrophilic portion has 
between 20 and 50 mols of ethylene oxide, said ?rst 
liquid mixture being capable of penetrating and softening 
the aforesaid accumulation of heavy hydrocarbon and 
water to precondition the aforesaid accumulation of 
heavy hydrocarbon and water to ensure dispersion of said 
heavy hydrocarbon in water, thereafter at least once con 
tacting said preconditioned accumulation of heavy hy 
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drocarbon and water with a volume of a second liquid 
mixture comprising extraneous water and surfactant at 
least equal to the volume of the ?rst liquid mixture and 
dispersing said accumulation of heavy hydrocarbon in 
said second liquid mixture. 

3. A process for treating a wellbore containing an 
accumulation of heavy hydrocarbon to clear said wellbore 
of said accumulation which comprises contacting at least 
once in an essentially static manner for at least 0.5 hour 
said accumulation comprising heavy hydrocarbon and 
Water with a ?rst liquid mixture consisting essentially of 
solvent for hydrocarbons and lyophilic-hydrophilic sur 
factant consisting essentially of an oxyethylene ether of an 
alkyl aryl compound in which the lyophilic portion has 
9 to 18 carbon atoms and the hydrophilic portion has 
between 20 and 50 mols of ethylene oxide, said ?rst 
liquid mixture being capable of penetrating and softening 
the aforesaid accumulation of heavy hydrocarbon and 
water to precondition the aforesaid accumulation of 
heavy hydrocarbon and water to ensure dispersion of said 
heavy hydrocarbon in water, agitating said ?rst liquid 
mixture in contact with the aforesaid accumulation of 
heavy hydrocarbon and water, thereafter at least once 
contacting said preconditioned accumulation of heavy 
hydrocarbon and water with a volume of a second liquid 
mixture comprising extraneous water and surfactant at 
least equal to the volume of said ?rst liquid mixture, agi 
tating said second liquid mixture in contact with said 
preconditioned accumulation of heavy hydrocarbon and 
water and dispersing said accumulation of heavy hydro 
carbon in said second liquid mixture. 

4. A process for treating a wellbore containing an 
accumulation of heavy hydrocarbon within passageways in 
said wellbore to clean said passageways of said accumula 
tion comprising the steps of (l) contacting at least once 
in an essentially static manner for at least 0.5 hour said 
accumulation with a liquid mixture consisting essentially 
of solvent for hydrocarbons and lyophilic-hydrophilic 
surfactant consisting essentially of an oxyethylene ether 
of an alkyl aryl compound in which the lyophilic portion 
has 9 to 18 carbon atoms and the hydrophilic portion has 
between 20 and 50 mols of ethylene oxide, said liquid 
mixture being capable of penetrating and softening the 
aforesaid accumulation to precondition the aforesaid ac 
cumulation to ensure dispersion of said heavy hydrocarbon 
in water, and (2) at least once injecting water into said 
wellbore, contacting said preconditioned accumulation 
with said injected water and dispersing said preconditioned 
accumulation in said injected water. 

5. The process described in claim 4 wherein steps (1) 
and (2) are repeated periodically. 

6. The process described in claim 4- wherein the liquid 
mixture comprises solvent for hydrocarbons and an 
amount of surfactant at least 0.1 percent by weight of said 
liquid mixture. 
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7. The process described in claim 4 wherein the liquid 

mixture comprises solvent for hydrocarbons and an 
amount of surfactant at least 0.1 percent by weight of said 
liquid mixture and said injected water contains lyophilic 
hydrophilic surfactant consisting essentially of an oxy 
ethylene ether of an alkyl aryl compound in which the 
lyophilic portion has 9 to 18 carbon atoms and the hydro 
philic portion has between 20 and 50 mols of ethylene 
oxide in amount at least 0.1 percent by weight of the mix 
ture of water and surfactant. 

8. The process described in claim 4 wherein steps (1) 
and (2) are repeated alternately. 

9. The process described in claim 4 wherein the injected 
water contains lyophilic—hydrophilic surfactant consisting 
essentially of an oxyethylene ether of an alkyl aryl com 
pound in which the lyophilic portion has 9 to 18 carbon 
atoms and the hydrophilic portion has between 20 and 50 
mols of ethylene oxide and wherein the volume of injected 
Water and the aforesaid surfactant is at least as great as 
the volume of the liquid mixture. 

It). The process described in claim 4 wherein the vol 
ume of the liquid mixture is at least one-half the volume 
of said accumulation of heavy hydrocarbon, wherein the 
injected water contains lyophilic-hydrophilic surfactant 
consisting essentially of an oxyethylene ether of nonyl 
phenol wherein the oxyethylene chain contains on the 
average 30 mols of ethylene oxide, and wherein the vol— 
ume of injected water and surfactant is at least one-half 
the volume of said accumulation. 

11. The process described in claim 4 wherein after dis~ 
persing said preconditioned accumulation in said injected 
water at least once daily a solvent is injected into the 
wellbore. 

12. The process described in claim 4 wherein after dis 
persing said preconditioned accumulation in said injected 
Water at least once daily a lyophilic-hydrophilic surfactant 
consisting essentially of an oxyethylene ether of nonyl 
phenol wherein the oxyethylene chain contains on the 
average 30 mols of ethylene oxide in a carrier liquid 
selected from the group consisting of (1) water, (2) oil, 
and (3) a mixture of oil and water is injected into the 
wellbore. 
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