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ABSTRACT OF THE DISCLOSURE 
Oil from tar sands is extracted by contacting the tar 

sands with an oil-external micellar dispersion (contains 
55-90% water), thereafter the sands are separated from 
the micellar solution containing solubilized oil, and then 
the oil is recovered from the micellar dispersion. The 
micellar dispersion can be at a temperature in excess of 
100° F. and the pH of the water within the dispersion can 
be about 7-14. Volume amounts of 05-30 volumes of 
micellar dispersion per volume of tar sand are useful 
with the process. 

BACKGROUND OF THE INVENTION 

Field of the invention ' 

This invention relates to the recovery of hydrocarbon 
from mined tar sands by contacting the sands with an 
oil-external micellar dispersion (contains 55-90% water) 
to solubilize the hydrocarbon from the tar sands, there 
after separating the micellar dispersion containing the solu 
bilized hydrocarbon from the tar sands and then recover 
ing the solubilized hydrocarbon from the micellar disper 
sion. The micellar dispersion contains hydrocarbon, sur 
factant and aqueous medium, and optionally cosurfactant 
and/or electrolyte. The mined tar sands are preferably 
comminuted before being contacted with the micellar 
dispersion. 

Description of the prior art 

Tar sands, also known as oil sands and bituminous 
sands, are sands which contain a very viscous oil. The 
viscosity is substantially higher than the viscosity of con 
ventional crude oil obtained from sandstone. Due to this 
high viscosity, inter alia, the techniques used in the re 
covery of the lower viscosity crude oil from sandstones 
are not adaptable to the recovery of oil from tar sands. 
US. 2,882,973 to Doscher et al. teaches the recovery 

of oil from tar sands by contacting the tar sands in situ 
with an aqueous solution having a pH of about 12 and con 
taining a non-ionic surfactant. 
US. 1,497,607 teaches the recovery of oil from com 

minuted tar sands 'by contacting the sands with steam. The 
steam aids in separating the oil from the tar sands. The 
lower speci?c gravity of the oil results in the oil forming 
on top of a water layer while the sand settles to the 
bottom. 
US. 3,050,289 to Gerner teaches the use of superheated 

steam to strip oil from tar sands. Gerner ?rst directs a 
high pressure jet stream of solvent, e.g. naphtha, kerosene, 
or gas oil, at a tar sand deposit in a pit to leach the tar 
sands, thereafter the solvent plus tar sand mixture is con 
veyed to a kiln wherein superheated steam (up to 700° 
F.) is countercurrently passed over the tar sands to 
strip out the solvent and the oil. 

SUMMARY OF THE INVENTION 

Applicants have discovered that oil from tar sands can 
be recovered by contacting the tar sands with an oil 
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2 
external micellar dispersion containing about 55-90% 
water. The micellar dispersion solubilizes at least a por 
tionof the oil from the tar sands. Thereafter, the micellar 
dispersion containing the solubilized oil is separated from 
the sands and the oil recovered from the dispersion. The 
tar sands are preferably comminuted and optionally can 
be heated before coming in contact with the micellar 
dispersion. Also, the micellar dispersion is preferably at 
a temperature about about 100° F.-l50° F. After the 
contacting step, the micellar dispersion containing the solu 
bilized oil can be diluted with a low viscosity hydrocar 
bon, e.g. kerosene, gasoline, etc. to facilitate movement 
of the micellar dispersion, e.g. “downstream,” where the 
oil is separated from the micellar dispersion. The “spent” 
tar sands are separated from the micellar dispersion with 
the aid of gravity forces, centrifugal forces, heat, etc. 

DESCRIPTION OF PREFERRED EMBODIMENTS 
OF THE INVENTION 

The micellar dispersion useful with this invention is 
oil-external and contains about 55 to about 90% aqueous 
medium. Also, the micellar dispersion contains hydro 
carbon, surfactant, and optionally cosurfactant and/or 
electrolyte. Examples of volume amounts include about 
4% to about 40% hydrocarbon, about 55% to about 90% 
aqueous medium, at least about 4% surfactant, about 
0.01% to about 20% cosurfactant, and about 0.001% 
to about 5% by Weight of electrolyte. The micellar dis 
persion can contain other additives such as corrosion in 
hibiting agents, sequestering agents, etc. 

‘Examples of useful hydrocarbons include crude oil, 
partially re?ned fractions of crude oil and re?ned frac 
tions of crude oil. Speci?c examples include side cuts from 
crude oil columns, crude column overheads, straight-run 
gasoline, lique?ed petroleum gases, etc. Also, synthesized 
hydrocarbons are useful. 
The aqueous medium can be soft water, brackish water, 

or brine Water. Preferably, the water is one that is com 
patible with the particular tar sands and where the water 
contains ions, these ions are preferably compatible with 
the ions within the tar sands. 

Surfactans useful with the micellar dispersions include 
nonionic, cationic, and anionic surfactants. Speci?c exam 
ples include those surfactants taught in US. 3,254,714 to 
Gogarty et al. Also useful are surfactants such as Duponol 
WAQE (a 30% active sodium lauryl sulfate marketed by 
Du Pont Chemical Corporation, Wilmington, Del.), En 
ergetic W-100 (a polyoxyethylene alkylphenol marketed 
by Armour Chemical Co., Chicago, 111.), Triton X-100 
(an alkylphenoxy polyethoxy ethanol, marketed by Rohm 
& Haas, Philadelphia, Pa.), Arquad 12-50 (a 50% active 
dodecyl trimethyl ammonium chloride marketed by Al' 
mour Chemical Co., Chicago, Ill.), and like materials. 
Preferably the surfactant is a petroleum sulfonate, also 
known as alkylaryl naphthenic sulfonate. The sulfonate 
can contain a monovalent cation and can have an average 
equivalent weight within the range of about 350 to about 
520 and more preferably about 400 to about 470. The 
surfactant can be a combination of low, medium, and 
high average equivalent Weight surfactants or sulfonates 
or mixture of any two or more surfactants. 
The cosurfactant (also de?ned as cosolubilizer and 

semi-polar organic compound) can have limited water 
solubility as well as in?nite water solubility. Examples 
of preferred cosurfactants include alcohols, amino com 
pounds, esters, aldehydes, ketones, and like materials con 
taining from one up to about 20 or more carbon atoms 

. and more preferably about 3 to about 16 carbon atoms. 
70 Speci?c examples include isopropanol, n- and isobutanol, 

amyl alcohols, 1- and Z-hexanol, 1- and 2-octanol, decyl 
alcohols, alkaryl alcohols such as p-nonylphenol, alco 
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holic liquors such as fusel oil, and like materials. In gen 
eral, primary, secondary, and tertiary alcohols are useful. 
Preferably the cosurfactant is present in concentrations 
of about 0.01 to about 5.0% by volume. Mixtures of two 
or more different cosurfactants are also useful. 

Electrolytes useful with the micellar dispersion include 
inorganic bases, inorganic acids, inorganic salts, organic 
bases, organic acids, and organic salts which are strongly 
or weakly ionized. Preferably, the electrolyte is inorganic 
base, inorganic acid or inorganic salt, and more pref 
erably is inorganic base. Speci?c examples of preferred 
electrolytes include sodium hydroxide, sodium chloride, 
sodium sulfate, hydrochloric acid, sulfuric acid, sodium 
nitrate, and like materials. Other speci?c examples include 
those taught in US Pat. No. 3,330,343 to Tosch et al. 
Where a high pH of the water within the oil-external 
micellar dispersion is desired, the electrolyte is preferably 
an inorganic base such as sodium hydroxide, e.g., a pH 
up to about 14 can be obtained using sodium hydroxide. 
Also, it is preferred that the electrolyte be compatible 
with the other components within the micellar dispersion 
as well as the ions within the tar sands. 

It is desired that the pH of the water within the mi 
cellar dispersion be from about 7 to about 14. Preferably, 
the pH is above about 10 and most preferably about 12. 
Generally, higher pH’s facilitate solubilization of the oil. 
The tar sands are preferably comminuted before being 

contacted with the micellar dispersion. Such will facilitate 
contacting the tar sands with the micellar dispersion and 
solubilizing the oil from the tar sands. However, if the 
tar sand is not comminuted, it will merely take longer 
to effect su?icient solubilization of the oil. In addition, 
the tar sand can be heated to facilitate solubilization of 
the oil from the tar sands. Temperatures in excess of 
100° F. and preferably in excess of 150° F. are useful. 
Volume amounts of from about 0.05 to about 30 vol 

umes of the micellar dispersion per volume of tar sand 
are useful in the contacting step. More preferably about 
0.1-15 volumes of micellar dispersion per volume of tar 
sand is useful. The particular volume ratio of micellar 
dispersion to volume of tar sand will depend on the eco 
nomics, i.e. the rate of return, and the degree of extrac 
tion of the oil from the tar sands, etc. 

Agitation may be bene?cial in the contacting step, i.e. 
where the micellar dispersion contacts the tar sands. The 
contacting can be effected in a vessel which can optionally 
be pressurized, and heat can be applied to the vessel. It 
is preferred that the tar sands and dispersion be e?iciently 
mixed so that efficient solubilization of the oil out of the 
tar sands can be effected. Agitation by motorized stirrers, 
vibration, etc. are useful. 
The resulting mixture of micellar dispersion containing 

solubilized oil is separated from the “spent” tar sands. It 
may be advantageous to decrease the viscosity of the 
micellar dispersion containing the solubilized oil before 
separation, e.g. if the viscosity is within the range of 
500—50,000 cp. at ambient temperature, it may be de 
sirable to add a diluent to reduce the viscosity to 30-1000 
cp. Any diluent that will effectively reduce the viscosity 
of the micellar dispersion and is compatible with the dis 
persion is useful, examples of diluents include kerosene, 
gasoline, lower molecular weight hydrocarbons, etc. 

Separation of the “spent” tar sands from the micellar 
dispersion containing the solubilized oil can be by classi? 
cation, gravity separation, centrifugal separation, and 
other means known in the art. Also, part of the “spent” 
tar sands containing residual but feasible quantities of 
oil can be recycled back to the process for contacting with 
micellar dispersion to effect solubilization of this retained 
oil. Recycling certain streams of the process, effecting 
mixing and heating of certain streams within the process, 
etc. are useful and obvious to those skilled in the art. 
As mentioned earlier, the micellar dispersion can be 

heated to a temperature in excess of 100° F. and prefer 
ably in excess of 150° F. to facilitate solubilization of 
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the oil out of the tar sands. When such is desirable, the 
micellar dispersion should be designed to maintain its 
thermostability throughout the heating cycle and at the 
temperature of usage. For example, if the micellar dis 
persion is to be used at a temperature in excess of 150° F. 
the molecular weight of the surfactant and/or cosurfac 
tant, the molar ratio of the surfactant to the hydrocarbon 
can be increased, the electrolyte content within the mi 
cellar dispersion can be increased, etc. to impart thermo 
stability to the micellar dispersion at higher temperatures. 
Examples of methods to increase the thermostability range 
of micellar dispersions to higher temperatures are taught 
in US. Pats. Nos. 3,493,048 to Jones, 3,493,047 to Davis 
et al., 3,495,660 to Davis et al., 3,500,912 to Davis et al. 
and 3,508,611 to Davis et al. 
The micellar dispersion containing the solubilized oil 

is further processed to recover the oil from the micellar 
solution. In certain cases, especially where the micellar 
dispersion has been designed to have a high temperature 
thermostability but does not have thermostability at lower 
temperatures, the temperature of the resulting mixure can 
be lowered to obtain phase separation; in this case the oil 
from the tar sands will be in the top phase. Where the 
latter occurs, the top phase can be decanted from the 
mixture to obtain the oil from the tar sands. The bottom 
phase, being mostly water soluble components and some 
oil soluble components, can be recycled back to the con 
tacting stage and, before entering the contacting stage, it 
can be adjusted with the necessary and desired components 
to obtain a micellar dispersion having the desired thermo 
stability range at the temperature used in the contacting 
step. 
Examples of useful oil-external micellar dispersions 

useful with this invention can be found in US. Pat. No. 
3,497,006 to Jones et al. 

It is not intended that the speci?cs taught herein limit 
the invention. Rather, all equivalents known or obvious 
to those skilled in the art are intended to be incorporated 
within the scope of the invention as de?ned within the 
speci?cation and appended claims. Unless otherwise spec 
i?ed, all percents are ‘based on volume. 
What is claimed is: 
1. A process for recovering oil from tar sands com 

prising contacting the tar sand with sufficient oil-external 
micellar dispersion, the dispersion containing about 55 
to about 90% water, to solubilize at least a portion of 
the oil within the tar sands, separating the sands from 
the micellar dispersion containing the solubilized oil, and 
recovering the oil from the micellar dispersion. 

2. The process of claim 1 wherein the micellar disper 
sion is at a temperature in excess of about 100° F. 

3. The process of claim 1 wherein from about 0.05 to 
about 30 volumes of the micellar dispersion per volume 
of the tar sands are used to contact the tar sand. 

4. The process of claim 1 wherein from about 0.1 to 
about 15 volumes of the micellar dispersion per volume 
of tar sand are used to contact the tar sand. 

5. The process of claim 1 wherein the water within 
the micellar dispersion is at a pH of about 7 to about 14. 

6. The process of claim 1 wherein the water within the 
micellar dispersion is at a pH of about 12. 

7. The process of claim 1 wherein the micellar disper 
sion contains about 55 to about 90% aqueous medium, 
at least about 4% surfactant, and about 4% to about 40% 
hydrocarbon, the percents based on volume. 

8. The process of claim 7 wherein the micellar disper 
sion contains about 0.01% to about 20% by volume of 
cosurfactant, or about 0.001% to about 5% by weight 
of electrolyte, or about 0.01% to about 20% by volume 
of cosurfactant and about 0.001% to about 5% by weight 
of electrolyte. 

9. The proces of claim 1 wherein suf?cient hydrocarbon 
diluent is mixed with the micellar dispersion containing 
the solubilized oil to reduce the viscosity to about 30 to 
about 1000 cp. at ambient temperature. 
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10. The process of claim 1 wherein the micellar dis 

persion contains a petroleum sulfonate having an average 
equivalent weight within the range of about 350 to 
about 520. . 

11. A process for recovering hydrocarbon from mined 
tar sands comprising contacting the tar sands with suffi 
cient amounts of an oil-external micellar dispersion com 
prised of at least about 4% by volume of a petroleum 
sulfonate, 55 to about 90% by volume aqueous medium, 
and about 4% to about 40% by volume hydrocarbon, to 
solubilize at least a portion of the hydrocarbon within the 
tar sands, separating the tar sands from the micellar dis 
persion containing the solubilized hydrocarbon, and then 
recovering the, solubilized hydrocarbon from the micellar 
dispersion. 

12. The process of claim 11 wherein the petroleum 

5 

10 

6 
sulfonate has an average equivalent weight within the 
range of about 350 to about 520. 

13. The pro'icess of claim 11 wherein the micellar dis 
persion conta'it‘is about 0.01 to about 20% by volume of 
cosurfactanti'and about 0.001% to about 5% by weight 
of electrolyte. 
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