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[57] ABSTRACT 
This invention relates to a method for treating wells 
completed in subterranean formations which contain 
unconsolidated sand particles, so as to form a permea 
ble barrier which will permit the ?ow of liquids there 
'through while restraining the ?ow of the unconsoli 
dated sand particles into the well bore. The method 
comprises saturating sand adjacent the well bore to be 
treated with petroleum having a high asphaltic content 
and optionally thereafter contacting the asphaltic pe 
troleum with a solvent capable of solubilizing non 
asphaltic fractions of the petroleum and precipitating 
or causing deposition of the asphaltic or bituminous 
portions of the petroleum. A heated ?uid such as 
steam is thereafter injected into the formation to 
cause solidi?cation of the asphaltic materials which 
effectively binds the sand grains together to form a po 
rous mass which will effectively restrain the movement 
of sand particles in the well bore upon subsequently 
placing the well on production. Suitable hydrocarbon 
materials for causing precipitation of the asphaltic or 
bituminous portions of the petroleum include liquid 
paraf?nic hydrocarbons such as butane, pentane, or 
hexane, N-methyl-2-pyrrolidone and furfural. Steam 
or a mixture of steam and non-condensable gas such 
as nitrogen, or mixture of steam and air are then in 
jected into the formation to dehydrate and otherwise 
solidify the precipitated asphaltic material. 

12 Claims, 1 Drawing Figure 
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SAND CONTROL NIETHOD EMPLOYING 
ASPHALTENES 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention pertains to a method for treating wells 

penetrated and. completed in subterranean earth for 
mations, and more particularly to a method for treating 
a petroleum containing formation in the immediate vi 
cinity of the well so as to stabilize unconsolidated sand 
and prevent their migration into or away from the well. 
Still more particularly, this invention pertains to a 
method for treating such wells with granular materials 
saturated with bitumen or bituminous or asphaltic pe~ 
troleum, contacting the material with a low molecular 
weight asphaltic or paraffmic hydrocarbon or 
N-methyl-Z-pyrrolidone or furfural to cause precipita 
tion of asphalt, and then introducing steam to solidify 
the bitumen and bind the sand grains together. 

2. Prior Art and Background 
Recovery of formation ?uid such as petroleum from 

a subterranean formation is frequently difficult when 
the subterranean formation is comprised of one or 
more incompetent or unconsolidated sand layers or 
zones. The sand particles in the incompetent or uncon 
solidated sand zone move or migrate into the well bore 
during recovery of formation ?uids from that zone, or 
sand particles move away from the well during injec 
tion of secondary or tertiary recovery ?uids into the 
formation. In the instance of recovering the ?uid from 
the formation, the movement of sand into the well bore 
can cause the well to cease production of ?uids there 
from. Also, small sand particles can plug small open 
ings and porous masses formed around the well bore 
for the purpose of restraining the ?ow of sand, such as 
screens or slotted liners which are frequently placed in 
wells for this purpose. Not only can ?uid production be 
reduced or even stopped altogether, if sand particles 
?ow through the well to the surface, considerable me 
chanical problems can result from passage of abrasive 
sand particles through pumps and other mechanical de 
vices. 
Many techniques have been described in the prior art 

for preventing or decreasing the ?ow of sand into well 
in a course of petroleum production, including the use 
of sand screens, ?lters, perforated or slotted liners, etc. 
around the well. These prior art attempts have been 
successful in some‘ limited instances, but have not al 
ways been entirely satisfactory for a number of reasons. 
Mechanical devices usually restrain only the larger par 
ticle sand and are not completely effective for the pur 
pose of restraining or preventing the ?ow of ?ne parti 
cles from the formation into the well and ultimately to 
the surface: Furthermore, the devices interfere with 
various types of completions and work over operations. 

Recently, there have been introduced into the mar 
ket place by numerous oil ?eld companies, chemical 
compositions which bond the sand grains together with 
a resinous plastic material to form a permeable mass 
which effectively restrains the ?ow of sand particles 
from the formation. These methods involve injecting 
into a sand pack around a well bore, a polymerizable, 
resinous material, which is later caused to polymerize 
so as to consolidate formation sand or sand packed 

around the well for that purpose, to form the desired 
permeable barrier. Numerous difficulties have been en 
countered in commercial application and use of this 
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2 
technique, including the difficulty of achieving the 
even polymerization of the resinous material to the de 
gree necessary to consolidate the sand particles while 
still maintaining the necessary permeability so that pe 
troleum or other ?uid may pass therethrough. Further 
more, the resinous materials are expensive. Recently, 
many tertiary recovery techniques involving the injec 
tion of steam or other ?uids into the formation for the 
purpose of mobilizing viscous petroleum, and this has 
imposed a still greater burden on sand consolidation 
techniques, and has particularly caused problems with 
the plastic consolidation techniques which are sensitive 
to the high temperature, high pH aqueous ?uids fre 
quently employed in such processes. The resinous ma 
terials are frequently dissolved or degraded by contact 
with the hot alkaline ?uids used in tertiary recovery 
processes. 

In view of the foregoing discussion, it can be appreci 
ated that there is a substantial, unful?lled need for a 
sand control method capable of preventing the ?ow of 
unconsolidated sand particles into a well bore during 
periods of oil recovery or away from a well bore during 
periods of injection of ?uids thereinto. More particu 
larly, there is a need for inexpensive, reliable method 
of consolidating sand in a formation having an appre 
ciable quantity of unconsolidated sand, which will re 
sult in the formation of a permeable mass that will not 
be adversely affected by subsequent contact with high 
temperature, alkaline ?uid such as steam or caustic. 
By the method of the present invention one is able to 

treat underground formations so as to effect the solida 
tion of granular materials such as sand or gravel into a 
permeable mass which will effectively restrain the 
movement of unconsolidated sand particles, which per 
meable mass will not be appreciably degraded by sub 
sequent contact with hot alkaline ?uids such as steam 
an'd/or caustic. and generally avoid many of the disad 
vantages of prior art methods, both mechanical and 
chemical. 

SUMMARY OF THE INVENTION 

We have discovered that a permeable mass may be 
formed, which permeable mass is relatively insensitive 
to thermal ?uids and can be employed in connection 
with thermal recovery processes, involving the precipi~ 
tation of asphaltic material from asphaltic petroleum 
such as bituminous petroleum, onto sand grains located 
around the well bore by introduction of a suitable as 
phalt precipitating solvent into the vicinity of the well 
bore, after which a hot ?uid such as steam is introduced 
to volatilize the solvent and other volatile fractions ex 
isting in the vicinity of the well bore and harden the as 
phaltic material to form a permeable, competent mass, 
bonding the sand grains together. In some application 
such as, for example, tar sand deposits, naturally occur 
ring unconsolidated sand and naturally occurring bitu 
minous petroleum may be utilized as the reactants. In 
other applications, the well bore may be enlarged and 
suitable sand or other granular material packed into the 
well bore around the production tubing. The sand is 
then saturated with asphaltic or bituminous petroleum 
by several means. The asphalt precipitating solvent is 
then introduced into the mixture of sand and asphaltic 
petroleum which causes deposition or precipitation of 
the asphaltic material onto the sand grain. Steam is 
then introduced into the zone to volatilize certain frac 
tions remaining and to solidify the asphalt or bitumen 
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so as to effectively bind the sand grains together. Suit 
able solvents for causing deposition of the asphaltic 
material include liquid aliphatic or paraffinic hydrocar 
bons such as pentane, hexane, etc., as well as N-methyl 
2-pyrrolidone or furfural. The steam which is intro 
duced into the precipitated asphalt and sand zone may 
be saturated or super heated, and optionally may con 
tain a non-condensable gas such as nitrogen or air to 
aid in maintaining the desired permeability. The per 
meable solid thus formed is mechanically stable, per; 
mits petroleum or other formation ?uids to ?ow there 
through, and resists the detrimental effect of hot alka 
line ?uids which may be employed in subsequent oil re‘ 
covery operations. 

BRIEF DESCRIPTION OF THE DRAWING 

The attached drawing illustrates a well in a tar sand 
deposit being subjected to the method of our invention 
for forming a sand restraining, permeable mass around 
the well bore. 

DETAILED DESCRIPTION OF THE INVENTION 
AND DESCRIPTION OF THE PREFERRED 

EMBODIMENTS 

Brie?y, the process of our invention comprises the 
following steps, which will be described more fully be 
low: 

I. Positioning the sand in the well bore and 
2. Saturating the sand with bituminous, asphaltic pe 

troleum 
3. lntrouction of the asphalt precipitating solvent into 

the sand-bitumen mass, and 
4. Introduction of steam into the bitumen-sand mass 

to cause solidi?cation of the bitumen or asphaltic mate 
rial to bind the sand grains together. 

I. PLACING THE SAND IN THE WELL BORE 

According to one aspect of our invention, the sand 
naturally occurring in the formation, such as for exam 
ple, in a tar sand deposit, may be utilized for the sand 
in the formation of the sand restraining, permeable 
mass according to the process of our invention. Ac 
cordingly, one embodiment of the process of our inven 
tion involves simply intoducing an asphaltic or bitumi 
nous petroleum into an unconsolidated sand naturally 
occurring in the formation to saturate or essentially sat 
urate the same with asphaltic or bituminous petroleum. 

In many applications of the process of our invention, 
the subterranean formation does not contain adequate 
sand for use in the formation of the permeable barrier, 
or else the sand particle size or other characteristics are 
not suitable for use in the formation of the barrier. In 
those cases it is necessary to introduce sand into the 
formation for the purpose of forming the permeable 
barrier. ' 

There are several methods for placing the granular 
material adjacent the formation in which the sand re 
straining permeable mass is to be formed. In one em 
bodiment of the process of our invention, a minor 
amount of the formation adjacent the well to be treated 
is removed by washing with water or other suitable 
?uid or by under-reaming to form a small cavity in the 
immediate vicinity of the well bore. After a suitable 
amount of material has been removed therefrom, the 
tubing string or other well hardware is placed in the 
well, and sand or gravel is placed into the well bore. 
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One suitable method for accomplishing this is to form 
a slurry of the granular material in water or some other 
suitable ?uid and pump the slurry into the well bore. 
The above described procedure may better be under 

stood by reference to the attached ?gure, in which tub 
ing 1 having perforations near the lower end thereof 2 
is contained in well casing 3. The formation material is 
removed adjacent the petroleum formation to form a 
cavity 4 which extends outward a small distance from 
the well bore. The granular material is slurried in ?uid; 
for example, the sand may be slurried in water or water 
containing other agents, and injected into the annular 
space 5 between tubing 1 and casing 3. The slurry then 
passes through the bottom of the annular space, and 
then through slots 2 into the production well bore 
where it is pumped to the surface of the earth through 
the tubing. The granular material ?lters against the for 
mation and also against the perforations 2 in the pro 
duction tubing 1, forming a closely packed mass 6 
which consists essentially of the granular material 
packed tightly together. This process is continued until 
the mass of granular material extends to a point above 
the top of the perforations 2 and preferably some dis 
tance thereabove so that if any shrinkage occurs in sub 
sequent treatment steps, the cavity adjacent perfora 
tions 2 will still be completely ?lled with granular mate 
rial. 

If the sand restraining permeable mass is to be 
formed from sand or other granular material other than 
naturally occurring into the formation, the optimum 
results are obtained at the sand particles size meet cer 

tain speci?c requirements. The sand or other granular 
material should be selected from the broad range of 
from about 10 to about 80 mesh, and preferably should 
be closely spaced within that broad range so that the 
larger particle sizes utilized are no more than approxi 
mately twice the smallest particle sizes employed. For 
example, sand in the range of 10 to 20 mesh, or 20 to 
40 mesh, or 40 to 80 mesh, may be utilized effectively. 
The reason for this optimum size is that sand particles 
coarser than about 10 mesh when bonded together ac 
cording to the process to be described in detail below, 
result in the formation of a permeable mass whose low 
channels or pore sizes are so great that ?ne sand parti 
cles can move freely therethrough in the production 
well. Very ?ne sand particles, i.e. those particles ?ner 
than about 80 mesh, are unsuitable because the resul 
tant barrier had insuf?cient permeability to permit the 
?ow of formation ?uids therethrough. From this discus 
sion it can be appreciated that the type of sand present 
in the formation which the permeable barrier is to re 
strain the movement of will to some degree in?uence 
the especially preferred particle size of the sand to be 
introduced into the formation. Thus if very ?ne sand is 
present in the formation, then the best result will be at 
tained using sand within the ?ner range, ie from about 
40 to about 80 ,mesh. Similarly, higher production rates 
can safely be attained in formations whose naturally oc 
curring sand is relatively coarse by means of using the 
coarser sand grains within the specified range, such as 
for example 10 to 20 mesh or 20 to 40 mesh sand. 

II. INTRODUCTION OF THE ASPHALTIC OR 
BITUMINOUS PETROLEUM INTO THE SAND 

According to one aspect of our invention, the asphal 
tic or bituminous petroleum naturally occurring in a 
formation may be utilized as the source of the asphaltic 
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material to form the sand restraining permeable mass. 
That is to say, if the naturally Occurring formation pe 
troleum is highly asphaltic or bituminous, this may be 
utilized as a part or all of the asphaltic petroleum or 
formation of the permeable In some instances it 
is not necessary to add any additional asphaltic petro 
leum, whereas in others it may be necessary to increase 
the asphaltic petroleum saturation within this'portion 
of the formation immediately adjacent to the well to be 
treated, so that a stable barrier may be formed. 7 

When it is desirable to enlarge the cavity and intro 
duce sand rather than use naturally occurring forma 
tion sand, it will generally be necessary to also intro 
duce the asphaltic or bituminous petroleum. It should 
be realized that asphaltic or bituminous petroleum is 
generally very viscous, and so ordinarily cannot be sim 
ply pumped into the sand pack. The viscosity of bitumi 
nous petroleum such as is found in tar sand deposits, 
for example, is in the range of millions of centipoise at 
formation temperature. The viscosity-temperature re 
lationship of such petroleum is exceedingly sharp, how 
ever, and the viscosity of tar sand material drops to a 
value of only a few centipoise at about 300°F. Acord 
ingly, one method of introducing the bituminous petro 
leum into the sand pack is simply to heat the petroleum 
to a temperature of at least 200°F and preferably 
around 300°F, so as to make the bituminous petroleum 
pumpable, and introduce the hot bituminous petroleum 
into the sand pack. It is preferable to preheat the sand 
pack to a similar temperature, so that the petroleum 
will not cool too rapidly, and thus the sand pack may 
be saturated uniformly into the desired depth away 
from the well bore. The sand pack may be conveniently 
preheated by passing a heated ?uid such as steam _ 
through the sand pack prior to introduction ofa heated 
bituminous petroleum into the sand pack. 
Another method for coating the granular material 

with bituminous petroleum involves the formulationof 
an oil-in-water emulsion which has a much lower vis 
cosity than the petroleum itself. The desired emulsion 
may be formed by mixing a quantity of bituminous pe 
troleum with water, the ratio of oil to water being from 
about 1.0 to about 0.01 and preferably about 0.10. The 
formulation of the emulsion is aided by inclusion of a 
small amount of an alkalinity agent such as sodium hy 
droxide in the water. Generally from about 0.01 to 
about 1 percent by weight sodium hydroxide is satisfac 
tory for this purpose. 
After the bituminous petroleum and water emulsion 

has been formulated, it may easily be pumped down the 
tubing and/or annular space between the tubing and 
casing, into the granular material adjacent to the perfo 
rations in the production tubing. The sand pack should 
be throughly saturated with the bitumen and water 
emulsion. An acid such hydrochloric acid or sulfuric 
acid may then be introduced into the saturated sand 
pack to “break” the emulsion or resolve it into its sepa 
rate phases. The volume of acid needed to treat the 
emulsion-saturated sand pack will generally be from 
about 1 percent .toabout 50 percent of the volume of 
emulsion present. The concentration of acid may be 
from about 1 percent to about 10 percent by weight. 
When the acid contacts the emulsion and resolves it 
into its phases, the viscous bituminous petroleum de 
posits on the sand grains, and the water phase may eas 
ily be displaced out of the pack either intosthe forma 
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6 
tion or into the well bore and produced to the surface 
of the earth. 

Still another method for saturating the sand pack 
with bituminous petroleum comprises forming a solu 
tion of the bituminous petroleum and a suitable solvent 
such as benzene, toluene and naphtha so as to form a 
low viscosity solution, and then pump the solution into 
the sand pack through the tubing or annular space or 
both. A suitable gas such as air, nitrogen or carbon di 
oxide or natural gas may then be passed through the 
sand or gravel pack to vaporize the solvent, leaving the 
viscous petroleum deposited on the sand or gravel. The 
vaporization may be accelerated if an inner gas such as 
nitrogen is heated to’ a temperature well above the boil 
ing point of the solvent prior to passing the gas through 
the sand pack. ' 

III. ASPHALT PRECIPITATING SOLVENT 
INJECTION 

After the asphaltic or bituminous petroleum has been 
placed in the 'pore space of the sand or granular mate 
rial pack adjacent the'well bore, a solvent capable of 
solubilizing the non-asphaltic or non-bituminous frac 
tion of the petroleum, and causing precipitation or de 
position of the asphaltic or bituminous fraction of the 
petroleum on the granular material grains should be in~ 
troduced into the formation. The solvent may be a low 
molecular weight hydrocarbon, preferably a paraf?nic 
hydrocarbon having from three to ten carbon atoms 
such as pentane or hexane. The paraffinic hydrocarbon 
should be introduced into the formation under temper 
ature and pressure conditions which will result in it en 
tering the sand pack in a liquid form. Accordingly, the 
temperature should be below about 250° and prefera 
bly about 150°, in order to insure that it is essentially 
all in the liquid phase of the temperature existing in the 
sand pack being treated. In deeper deposits, which can 
tolerate higher injection pressures, lower molecular 
weight paraf?nic hydrocarbons such as'butane or even 
propane may be utilized effectively, so long the tem 
perature and pressure at which the materials are in~ 
jected are such that the ?uid will enter the formation 

a liquid. 
Another suitable asphalt precipitating solvent for use 

is N-methyl-2~pyrrolidone whose formula is as follows: 

This material should similarly be introduced into the 
formation in the form of a liquid, in order to insure that 
it effectively precipitates most of the bituminous or as 
phaltic material present in the sand pack. 

Still another solvent suitable for use in the process of 
our invention for the purpose of precipitating asphalt 
is furfural, whose formula is as follows: 
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A mixture of any two or more of the above materials 
may also be used effectively to precipitate the asphaltic 
or bituminous petroleum fraction of the petroleum. 

IV. SOLIDIFICATION OF THE ASPHALT OR 
BITUMEN 

After the asphaltic or bituminous fraction of the pe 
troleum has been precipitated by suitable treatment as 
described immediately above, the ?nal phase of the 
process for forming the sand controlled permeable bar 
rier is to introduce a heated ?uid, preferably a heated 
gaseous ?uid into the sand pack to vaporize volatile 
materials present and solidify the asphaltic or bitumi 
nous material. Steam is an especially preferred ?uid for 
this purpose, since it is inexpensive and readily avail 
able, and equipment for generating steam will fre 
quently be available in the oil ?eld for the thermal re 
covery stimulation process to be applied later. 

Either saturated or super heated steam may be uti 
lized in this step, although ordinarily the preferred em 
bodiment will be to utilize saturated steam because it 
is less expensive and quite satisfactory for this purpose. 
So long as the temperature of the sand pack is raised 
to at least 250°F, the desired solidi?cation of the depos 
ited asphalt will be achieved. It is preferred that the 
steam temperature be at least 300°F in order to effec 
tively solidify the asphaltic materials in a reasonably 
short period of time. Ordinarily, the time required for 
the solidi?cation stepwill be inversely related to the 
temperature. Thus, if lower temperature ?uids are uti 
lized to heat and solidify the asphaltic material, a 
longer period of time will be required. If the steam is 
at least 300°F, the desired solidi?cation occurs within 
only a few hours. Ordinarily from about 1 to about 12 
hours is sufficient to solidify the deposited asphaltic 
material. Although longer exposure to steam will not be 
detrimental to the process, and may be utilized if de 
sired, there is no particular advantage to injecting 
steam into the sand pack for any period of time longer 
than is necessary to achieve the desired solidi?cation of 
the asphaltic material. 
Any other heated gaseous material may be utilized 

for the solidi?cation step. For example, air or nitrogen 
or any other suitable gas may be heated to a tempera 
ture of around 300°F and passed through the sand pack 
to effectively solidify the asphaltic materials and bind 
the loose sand grains together. 

V. FlELD EXAMPLE 

The process of our invention may better be under 
stood by reference to the following pilot ?eld example, 
which is offered only as a preferred illustrative embodi 
ment, and is not intended to be limitative or restrictive 
of our invention. 
A tar sand deposit is to be subjected to steam emulsi 

?cation drive. A well is drilled into the tar sand deposit, 
which is located under an overburden whose thickness 
is about 300 feet and the tar sand deposit thickness is 
around 75 feet. The tar sand deposit immediately adja 
cent to the well is under-reamed to create a cavity ap 
proximately 3 feet in diameter extending the full 75 
foot thickness of the tar sand deposit. A casing is run 
to the top of the tar sand deposit and a production tub 
ing string is run to the bottom of the tar sand deposit. 
Perforations are formed over the full 75 foot interval, 
since it is desired to introduce ?uids essentially uni 
formly into the tar sand interval. 
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8 
A slurry is formed of 40 to 80 mesh frac sand in wa 

ter, and this slurry is pumped into the annular space. 
Water is pumped from the production tubing, to cause 
the sand grains to pack closely around the perforated 
production tubing and to form thereby a dense sand 
pack which substantially ?lls the cavity around the 
well. This is continued until calculations indicate that 
the sand pack is about 1 foot above the top of the per 
foration. 

Prior to introduction of the bituminous petroleum, 
steam at a temperature of 300°F is pumped into the 
production tubing to contact the sand pack and heat 
the sand grains contained therein near a temperature 
near 300°. Passage of steam therethrough for about 2 
hours is suf?cient to heat the sand grains. 
A quantity of bituminous petroleum obtained from 

the tar sand material similar to that found in the forma 
tion is heated to a temperature of 300°F and introduced 
into the production string, where it ?ows out through 
the perforations and saturates the sand grains. Since 
the porosity of the sand pack is approximately 20 per 
cent, the volume to be saturated with bituminous petro 
leum is 

(3/2)2 X 11- X 75 X 0.20 = 105 cubic feet, which is the 
amount of bituminous petroleum to be introduced into 
the tubing string to saturate the sand pack. Approxi 
mately 10 percent excess is' utilized to assure that good 
contact between all of the sand and bituminous petro 
leum is achieved. 
Air is slowly passed down the production tubing to 

cool the bituminous petroleum and sand to about 100° 
prior to the next step, so that the asphalt participating 
solvent will not be vaporized upon contacting the hot 
material. 
Hexane is chosen as the asphalt precipitating solvent, 

since it is not desired to exceed the overburden-related 
pressure limitation and since it is necessary that the sol~ 
vent enter this sand pack in a liquid form. Approxi 
mately 50 gallons of hexane is pumped slowly into the 
injection tubing. During this time the annular space is 
closed off so the hexane with portions of the petroleum 
dissolved therein will enter the formation rather than 
pass back up the tubing. After the hexane has been 
pumped into the sand pack, steam at a temperature of 
325° is introduced into the sand pack for approximately 
6 hours so as to solidify the precipitated asphalt, to bind 
the sand grains together and form the desired permea 
ble mass for sand control purposes. 
The well treated according to the above discussion is 

utilized as the production well and the subsequently ap 
plied steam-emulsi?cation drive process, and no prob 
lems are encountered in connection with movement of 
unconsolidated sand into the well bore, and further that 
the permeable mass formed in accordance with the 
above described procedure is not affected by subse 
quent contact with steam and caustic. 

Vl. EXPERIMENTAL SECTION 

The following laboratory experiments were per 
formed to verify the operability and determine the ef 
fectiveness of the process of our invention. A linear 
laboratory cell approximately 7 inches in length and 
1.4 inches in diameter was packed with a sample of ath 
abasca tar sand to a density of 1.8 grams per cubic cen 
timeter. A total of 145 cubic centimeters of liquid nor 
mal butane was injected into the sand pack in 5 slugs 
averaging 29 cubic centimeters per slug, each slug 
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being depleted by normal butane vapor pressure. 
Steam at a temperature of 294°F was then introducd 
into the cell to displace the oil. After completion of this 
experiment, the contents of the cell was examined and 
it was noted that the 3 inches into the cell from the 
point of injection was consolidated by dark precipi 
tates, and the portion immediately adjacent to the in 
jection well was very well consolidated and permeable. 
Thus we have disclosed and demonstrated that a sand 

controlling permeable mass may be formulated by con- 
tacting a mixture of sand and asphaltic or bituminous 
petroleum, which may be naturally occurring or may be 
placed in the well bore for the purpose of forming the 
permeable mass, by contacting same with an effective 
asphalt precipitating solvent such as a liquid paraf?nic 
hydrocarbon, as well as with furfural or N-methyl-2 
pyrrolidone, and thereafter introducing steam or any 
other heated ?uid into the zone for the purpose of de 
hydrating and solidifying the asphaltic material. The 
asphaltic material binds the sand grains together, form 
ing a permeable mass which will effectively restrain the 
?ow of sand into the well. bore during periods of recov 
ery of ?uid therefrom. 
While our invention has been disclosed in terms of a 

number of illustrative embodiments, it is not so limited 
since many variations thereof will be apparent to per 
sons skilled in the art without departing from the true 
spirit and scope of our invention. Similarly, while reac 
tions and mechanisms have been proposed to explain 
the bene?ts resulting from the application of the pro 
cess of our invention, it is not necessarily hereby repre 
sented that these are the only or even the principal re 
actions and mechanisms occurring, and we do not wish 
to be bound by any particular mechanism or reaction. 
It is our intention that our invention be limited and re 
stricted only by those limitations and restrictions as ap 
pear in the claims appended immediately hereinafter 
below. 
We claim: 
1. A method of treating a subterranean unconsoli 

dated sand and petroleum containing formation pene 
trated by at least one well, said well being in ?uid com 
munication with the subterranean formation, for the 
purpose of forming a permeable barrier around the well 
to restrain the movement of sand particles while per~ 
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10 
mitting the passage of petroleum therethrough, com 
prising: 

a. introducing a pre-determined quantity of granular 
material into the well bore adjacent the formation; 

b. introducing bituminous petroleum into the granu 
lar material; 

c. introducing an asphalt precipitating solvent se 
lected from the group consisting of paraf?nic hy 
drocarbons having from 3 to 10 carbon atoms, fur 
fural, N-methyl-Z-pyrrolidone, and - mixtures 
thereof; and 

d; introducing a heated ?uid into the granular mate 
rial at a temperature of at least 250°F to solidify the 
precipitated asphalt. 

2. A method as recited in claim 1 wherein the granu 
lar material is sand. _ 

3. A method as recited in claim 2 wherein the particle 
size of the sand is from about 10 to about 80 mesh. 

4. A method as recited in claim 3 wherein the parti 
cles size of the largest sand grain contained therein is 
not more than twice the particle size of the small sand 
grain contained therein. 

5. A method as recited in claim 1 wherein the partic 
ulate matters introduced into the well bore by forming 
a slurry of particulate matter and ?uid and pumping the 
slurry into the well, so that the particulate matter forms 
against the face of the formation. 

6. A method as recited in claim 1 wherein the asphalt 
precipitating solvent is hexane. 

7. A method as recited in claim 1 wherein the asphalt 
precipitating solvent is pentane. 

8. A method as recited in claim 1 wherein the asphalt 
precipitating solvent is furfural. 

9. A method as recited in claim 1 wherein the asphalt 
precipitating solvent is N-methylQ-pyrrolidone. 

‘10. A method as recited in claim 1 comprising the ad 
ditional initial step of removing a portion of the forma 
tion immediately adjacent to the well bore to form a 
cavity. 

11. A method recited in claim 10 wherein the for 
mation material is removed by washing with a liquid. 

12. a method as recited in claim 10 wherein the for 
mation is removed by mechanical reaming. 


