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The present invention is generally concerned with the 
recovery of hydrocarbons and bitumen from tar sands. 
The invention is especially concerned with an improved 
technique of e?iciently removing hydrocarbons, such as 
bitumen, tars, and the like from tar sands containing the 
same, such as Athabaska tar sands. The invention is par 
ticularly concerned with a unique method of securing the 
separation of bitumen particles from ‘sand particles which, 
in essence, comprises the utilization of a hydrocarbon gas 
as, for example, methane which will function to change 
the apparent density of the bitumen particles to less than 
the density of water. The invention is particularly adapted 
for use in conjunction with a water technique conducted at 
ambient temperatures wherein from about 40 to 400% by 
weight of water is added to the tar sands. 

In various areas of the world, tar sands exist which con- . 
tain various types of hydrocarbons as, for example, the 
heavy deposits of Athabaska tar sands existing in Canada. 
These sands contain tremendous reserves of hydrocarbon 
constituents. For example, the oil in the sands may vary 
from about 5% to 21% by volume, generally in the range 
of about 12% by volume. The gravity of the oil ranges 
from about 6° to 10° API, generally about 8° API. These 
‘sands may lie from about '200 to 300 feet below an over 
burden and the beds may range from about 100 to 400 
feet thick. A typical oil recovered from the sands has an 
initial boiling point of about 300° F., 1.0% distilled to 
430° F., 20.0% distilled to 650° F. and 50.0% distilled 
to 980° F. However, the recovery of hydrocarbons in the 
past has not been effective to any great extent due to the 
de?ciencies in operating techniques for the recovery of 
these hydrocarbons. For example, a relatively small 
amount of clay (from about 0% to 30%, usually about 
5%) in the sand greatly retards recovery of the oil utiliz 
ing conventional water techniques. Apparently the oil 
and the clay form skins which envelop small pockets of 
water often containing ?nely divided sand; then the en 
veloped pockets are distributed in water, thus forming a 
type of emulsion. 
Numerous attempts have been made in the past to re 

cover bitumen from the Athabaska tar sands in various 
manners. For example, it has been suggested that a sol 
vent be added in order to reduce the viscosity of the bitu 
men, and in conjunction with water, to ?oat the bitumen 
solvent mixture away from the sand. Although this tech 
nique achieves a good separation of clean sand, the addi 
tion of water results in problems with the formation of 
stable emulsions and sludges which have been very difficult 
to separate. Thus, extensive supplementary processing has 
been required in order to avoid large oil losses. General 
ly, in extracting the bitumen from tar sands, two main 
methods have been proposed: (1) the hot water wash em 
ploys water at about 180° F. plus a small amount of air; 
(2) the cold water wash at about 80° F. employs a large 
amount of light hydrocarbon diluent. In each of these 
processes the major problem results from the very tight 
emulsions or sludges which are formed by interaction of 
the small amount of very ?ne solids in the sands, plus oil, 
plus water. These tight emulsions are very di?icult to 
‘break and the mixture of oil, water and solids is too dilute 
in hydrocarbon to make it practical to feed the whole 
“mess” to, say, a coking operation. 
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It has also been suggested in the past that tar sands as 

they are mined be handled by a thermal process in order 
to recover the bitumen therefrom. However, this process 
has been uneconomical due to the large amount of heat 
which is lost due to the fact that the heat is imparted to 
the sand and cannot be effectively and e?iciently recovered 
therefrom. It has been suggested for example that tar 
sands be handled in a direct ?uid coking operation. How 
ever, as pointed out, this process is uneconomical for the 
reasons given above. Also, any process that will eifec 
tively handle tar sands must have the ability to handle a 
very wide range of tar sand and compositions which occur 
even in an immediate location. 

Thus, for example, it has been found that when tar sand 
is intermittently mixed with sut?cient cold water, such as 
‘about 200 wt. percent of water at 70° -F., a mixture con 
taining small particles of bitumen and sand is obtained. 
Under these conditions, the sand particles in such a dilute 
suspension are essentially bitumen-free. This is the case 
even when, under certain mixing operations, a relatively 
small amount of the water as, for example, from 30 to 50 
wt. percent is added and mixed under a shearing action 
and then the remaining quantity of water added to the 
slurry in order to dilute the slurry. This latter technique 
helps to break down any large particles in the sand. How 
ever, in such a process as described, the dilute cold sus 
pension in general tends to produce a settled layer con 
taining both the particles of bitumen as well as the particles 
of sand. The reason there is no sharp separation of sand 
from the bitumen is that the bitumen has a density slightly 
higher than that of water and, thus, does no ?oat. For 
example, speci?c gravities of Athabaska bitumen vary 
from about 1.007 to 1.022 at 77° F. Even higher appar 
ent speci?c gravities may be obtained if some ?ne clay 
is contained within the bitumen particle. 
By the technique of the present invention, the apparent 

densities of the bitumen particles are lowered to less than 
that of water, thereby producing a very effective separa 
tion between the sand particles and the bitumen particles. 
The process of the present invention may be fully under 
stood by reference to the drawing illustrating one embodi 
ment of the same. Referring speci?cally to the drawing, 
natural tar sands are introduced into zone 3 and mixed 
with water which is introduced by means of line 2. In 
zone 3, the mixture is subjected to :a mixing-shearing ac 
tion. It is to be understood that zone 3 may comprise 
a plurality of stages, which stages may be operated at the 
same temperature or may be operated at progressively de 
creasing temperatures. Furthermore, as pointed out here 
tofore, a relatively small amount of water may be initially 
added to the tar sands to produce a slurry which is thor 
oughly mixed and the remaining quantity of water there 
after introduced. 

In accordance with the present invention, the slurry is 
then passed by means of pump 4 through line 5 into a gas 
absorption zone 14. In this zone, the slurry is thoroughly 
mixed with the gas as, for example, methane, ethane, or 
the like, which is introduced by means of line 6. A pre 
ferred adaptation of the invention is to maintain the zone 
14 at a pressure in the range from about 5 to 50 lbs./ sq. 
in. gauge. Thorough mixing is secured in zone 14 by 
means ‘of stirrer or equivalent means 15. 

In accordance with the present invention, by contacting 
the tar sands with a normally gaseous hydrocarbon under 
a moderate elevated pressure, the tar sand tends to dissolve 
the hydrocarbon gas, thereby changing its apparent speci?c 
gravity. The mixture is then passed by means of line 7 
through valve 8 into a settler 9 which is maintained at a 
pressure below that of the pressure in zone 14 as, for ex 
ample, from 5 to 20 lbs./ sq. in. less. In zone 9 the hydro 
carbon gas as, for example, methane, comes out of solu 
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tion and forms gas bubbles attached to the bitumen par 
ticles. The decreases the average speci?c gravity of the 
bitumen particles and causes the same to ?oat. Thus, the 
bitumen particles may be removed as a bitumen phase by 
means of line 11 while the sand and water phase is re 
moved as a bottoms stream by means of line 10. Gas par 
ticles are‘ removed overhead by means of line 13 and re 
pressured as a recycle stream. Make-up gas may be added 
by means of line 12. 
A further advantage of the present invention is that, 

even if clay is present in the bitumen particles, these clay 
containing particles can also be made buoyant by the em 
ployment of adequate hydrocarbon pressure. In general, 
it is preferred that the pressure in zone 14 be in the range 
from 20 to 30 lbs/sq. in. gauge, preferably about 25 lbs./ 
sq. in. gauge. It is preferred that the pressure in zone 9 
be 10 to 15 lbs/sq. in. gauge below the pressure existing 
in zone 14. 
The process of the present invention provides great 

?exibility and substantial advantages over the convention 
al hot water process in that tar sands containing substan 
tial quantities of clay may be readily separated from the 
sand particles. For example, the bitumen particles may 
be separated from ‘clean sand in a settling tank or in a 
hydraulic cyclone, both of which preferably operate at 
substantially atmospheric pressure. The drop in pressure 
from the methanization step provides the energy required 
for the hydraulic cyclones. Hydrocarbon gas as, for ex 
ample, methane, will be recycled as it is freed from the 
bitumen in the settling zone. 
What is claimed is: 
1. In a process for the removal of bitumen from tar 

sands wherein a liquid is mixed with natural tar sands and 
the bitumen later recovered by a ?otation technique, the 
improvement which comprises adding to the mixture of 
liquid and tar sands a hydrocarbon gas wherein said gas 
is added in an initial stage at an elevated pressure, the mix 
ture agitated at said elevated pressure and then introduced 
into a second settling stage maintained at a lower pressure. 

2. Process as de?ned by claim 1 wherein said hydrocar 
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4 
bon gas is selected from the class consisting of methane, 
ethane, and propane. 

3. Process as de?ned by claim 1 wherein said elevated 
pressure is in the range from about 20 to 30 lbs/sq. in. 
gauge and said lower pressure is about atmospheric pres 
sure. 

4. Process as de?ned by claim 1 wherein said liquid 
comprises water. 

5. Improved process for the recovery of bitumen from 
natural tar sands which comprises mixing a liquid with 
said tar sands to form a slurry, thereafter adding a ?otation 
gas to said slurry at an elevated pressure, thereafter mix 
ing said gas and slurry in a mixing zone at said elevated 
pressure thereafter passing said mixed slurry to a settling 
zone maintained at a lower pressure, removing a top lay 
er of bitumen from said settling Zone and removing sand 
and Water from the bottom of said settling zone. 

6. Process as de?ned by claim 5 wherein said liquid 
comprises water. 

7. Process as de?ned by claim 6 wherein the gas added 
to said mixing zone is a hydrocarbon gas. 

8. Process as de?ned by claim 7 wherein said gas com 
prises methane which is separated in said settling zone and 
recycled to said slurry. 

9. Process as de?ned by claim 8 wherein the pressure 
in said mixing Zone is in the range from about 20 to 30 
lbs/sq. in. gauge and the pressure in said setting zone is 
about atmospheric. 

References Cited by the Examiner 

UNITED STATES PATENTS 
1,497,607 6/24 Streppel _____________ __ 208—l1 
2,965,557 12/60 Price _______________ __ 208—-11 

2,968,603 1/ 61 Coulson _____________ __ 208-11 
3,044,948 7/62 ‘ Eastman et al _________ __ 208--11 

FOREIGN PATENTS 
448,231 5/48 Canada. 

ALPHONSO D. SULLIVAN, Primary Examiner. 


