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COMPOSITIONS AND METHODS FOR TREATING SUBTERRANEAN
FORMATIONS WITH LIQUEFIED PETROLEUM GAS

BACKGROUND OF THE INVENTION

The present invention relates to gelled fluids and methods for using liquefied
petroleum gas in subterranean operations. More particularly, the present inventioﬁ relates to
servicing fluids that comprise gelled liquefied petroleum gas or servicing fluids that comprise
a conventional gelled hydrocarbon fluid with liquefied petroleum gas and methods of using
such servicing fluids in subterranean formations.

Servicing fluids are used in a variety of operations and treatments performed in oil
and gas wells. Such operations and treatments include, but are not limited to, production
stimulation operations, such as fracturing, and well completion operations, such as gravel
packing.

An example of a production stimulation operation using a servicing fluid having
particles suépended therein is hydraulic fracturing, That is, a type of servicing fluid, referred
to in the art as a fracturing fluid, is pumped through a well bore into a subterranean zone to be
stimulated at a rate and pressure such that fractures are formed or enhanced in a desired
subterranean zone. The fracturing fluid is generally a gel, emulsion, or foam that may
comprise a particulate material often referred to as proppant. When used, proppant is
deposited in the fracture and functions, inter alia, to hold the fracture open while maintaining
conductive channels through which such produced fluids can flow upon completion of the
fracturing treatment and release of the attendant hydraulic pressure.

An example of a well completion operation using a servicing fluid having particles
suspended therein is gravel packing. Gravel packing treatments are used, inter alia, to reduce
the migration of unconsolidated formation particulates into the well bore. In gravel packing
operations, particulates, referred to in the art as gravel, are carried to a well bore in a
subterranean producing zone by a servicing fluid known as a carrier fluid. That is, the
particulates are suspended in a carrier fluid, which may be viscosified, and the carrier fluid is
pumped into a well bore in which the gravel pack is to be placed. As the particulates are
placed in the zone, the carrier fluid leaks off into the subterranean zone and/or is returned to
the surface. The resultant gravel pack acts as a filter to separate formation solids from
produced fluids while permitting the produced fluids to flow into and through the well bore.

While screenless gravel packing operations are becoming more common, traditional gravel
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pack operations involve placing a gravel pack screen in the well bore and packing the
surrounding annulus between the screen and the well bore with gravel sized to prevent the
passage of formation particulates through the pack with produced fluids, wherein the well
bore may be oriented from vertical to horizontal and extend from hundreds of feet to
thousands of feet. When installing the gravel pack, the gravel is carried to the formation in
the form of a slurry by mixing the gravel with a viscosified carrier fluid. Such gravel packs
may be used to stabilize a formation while causing minimal impairment to well productivity.
The gravel, inter alia, acts to prevent the particulates from occluding the screen or migrating
with the produced fluids, and the screen, infer alia, acts to prevent the gravel from entering
the well bore.

In some situations the processes of hydraulic fracturing and gravel packing are
combined into a single treatment to provide a stimulated production and an annular gravel
pack to prevent formation sand production. Such treatments are often referred to as “frac
pack” operations. In some cases the treatments are completed with a gravel pack screen
assembly in place with the hydraulic fracturing treatment being pumped through the annular
space between the casing and screen. In this situation the hydraulic fracturing treatment ends
in a screen out condition creating an annular gravel pack between the screen and casing. This
allows both the hydraulic fracturing treatment and gravel pack to be placed in a single
operation. In other cases the fracturing treatment may be performed prior to installing the
screen and placing a gravel pack.

In carrying out hydraulic fracturing, frac packing, and gravel packing, fluid recovery
oftentimes is critical. Foamed fluids have been developed in part to provide enhanced fluid
recovery through energization by a compressed gas phase. They also reduce the total amount
of liquid used, typically by a factor of about four. Such foamed fluids have included various
surfactants, known as foaming and foam stabilizing agents, for facilitating the foaming and
stabilization of the foam produced when a gas is mixed with the servicing fluid. Thus,
foamed fluids may be thought of as media in which a relatively large volume of gas is
dispersed in a relatively small volume of liquid, usvally with the aid of a surfactant that
reduces the surface tension of the fluids. The most commonly used gases for foamed fracture
fluids are nitrogen, carbon dioxide, and combinations of the two. Foamed servicing fluids
may be preferred over conventional servicing fluids because they generally provide superior

fluid recovery as well as excellent fluid loss control without forming a substantial filter cake.
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Enhanced fluid recovery is provided by the expansion of the gas in the foam when the
pressure is released after the stimulation and/or treatment. This promotes flow of residual
servicing fluid liquid back into the well, thus aiding in cleanup of the servicing fluid once the
subterranean operation is complete.

The use of conventional water-based servicing fluids in subterranean operations may
present disadvantages. For instance, the high capillary pressures associated with the use of an
aqueous system may restrict the flow of produced gaseous hydrocarbons such as methane.
Capillary pressures of several thousand psi may result in low permeability formations,
wherein the high pressure differential needed to initiate gas flow may result in extended fluid
recovery times, or permanent loss of effective fracture half length. Furthermore, the use of
water in under-saturated reservoirs also may reduce permeability and associated gas flow
through a permanent increase in the water saturation of the reservoir.

The use of a carbon dioxide miscible hydrocarbon servicing fluid may overcome these
limitations through achievement of a miscible drive mechanism where produced methane is
used to displace the hydrocarbon fracturing fluid from the formation. To facilitate this
process, more volatile hydrocarbon blends may be used in place of traditional hydrocarbon
servicing fluids such as diesel fuel. For example, carbon dioxide may be added to the
hydrocarbon-based servicing fluids, infer alia, to increase the efficiency by which methane
can displace it and provide increased energy for fluid recovery and thus its rate of recovery
from the subterranean formation. However, increasing concentrations of dissolved carbon
dioxide in the liquid hydrocarbon make it progressively more difficult to gel with phosphate
ester and alkylphosphonic acid ester gel systems. As a result there is a limit to the
concentration of carbon dioxide that may be present in such servicing fluids. For instance, if
too high a concentration of carbon dioxide is present, the servicing fluid may not have a
viscosity sufficient to carry the needed quantity of particulates to a desired location within a
well bore, to adequately control fluid leak off, and to generate the desired fracture geometry.

‘Moreover, as a fracture or a gravel pack is created, a portion of the liquid contained in
the servicing fluid may leak off into the formation and/or may create a filter cake comprising
deposited viscosifier on the walls of the fracture, well bore, or the formation. In addition,
conventional water-based servicing fluids may comprise polysaccharide-based polymers,
which may serve as a food source for bacteria. Therefore, when deposited in the

subterranean formation, such polysaccharide-based polymers may produce a bio-mass that
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may reduce formation permeability. While formation of a filter cake during pumping may be
desirable to help control fluid leak off, it is not desirable for the filter cake to be permanent
since it may restrict subsequent gas and liquid flow.

SUMMARY OF THE INVENTION

The present invention relates to gelled fluids and methods for using liquefied
petroleum gas in subterranean operations. More particularly, the present invention relates to
servicing fluids that comprise gelled liquefied petroleum gas or servicing fluids that comprise
a conventional gelled hydrocarbon fluid with liquefied petroleum gas and methods of using
such servicing fluids in subterranean formations.

One embodiment of the present invention provides a method of treating a
subterranean formation comprising the steps of providing a gelled LPG fluid comprising
liquefied petroleum gas and a gelling agent; and placing the gelled LPG fluid into the
subterranean formation.

Another embodiment of the present invention provides a method of treating a
subterranean formation comprising the steps of providing a combined LPG servicing fluid
comprising liquefied petroleum gas and a conventional hydrocarbon servicing fluid; and
placing the combined LPG servicing fluid into the subterranean formation.

Still another embodiment of the present invention provides a servicing fluid
comprising liquefied petroleum gas and a gelling agent.

Another embodiment of the present invention provides a servicing fluid comprising a
liquified petroleum gas and a conventional gelled hydrocarbon fluid.

The features and advantages of the present invention will be readily apparent to those
skilled in the art upon a reading of the description of the exemplary embodiments that
follows.

DESCRIPTION OF EXEMPLARY EMBODIMENTS

The present invention relates to gelled fluids and methods for using liquefied
petroleum gas in subterranean operations. More particularly, the present invention relates to
servicing fluids that comprise gelled liquefied petroleum gas or servicing fluids that comprise
a conventional gelled hydrocarbon fluid with liquefied petroleum gas and methods of using
such servicing fluids in subterranean formations.

While the compositions and methods of the present invention may be useful in a

variety of applications, such as in the stimulation of coal seams, they are particularly useful
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for stimulation and well completion operations, such as, but not limited to, fracturing, gravel
packing and frac pack applications, performed in subterranean wells such as oil and gas
wells. The compositions of the present invention are completely hydrocarbon based and so
can be produced and even sold with the produced fluids and have a reduced environmental
impact versus water-based fluids.

Some embodiments of the present invention provide improved servicing fluids
comprising gelled liquefied petroleum gas (“LPG”) and methods of using such fluids. Other
embodiments of the present invention provide improved servicing fluids comprising LPG and
a conventional gelled hydrocarbon fluid and methods of using such fluids. In embodiments
of the present invention wherein LPG is combined with a conventional hydrocarbon servicing
fluid, the LPG may be either gelled or ungelied.

As used herein, the term “LPG” refers to a hydrocarbon provided in a liquid state that
is a gas at standard conditions of 60°F and 1 atmosphere (14.7 psia). Examples of such
hydrocarbons include, but are not limited to, methane, ethane, propane, butane, and iso-
butane. In exemplary embodiments, LPG fluids of the present invention may further
comprise other hydrocarbon components that are a liquid at standard conditions, having five
carbon atoms or more, which may be present in commercial supplies of LPG. In order to
maintain its liquid form, sufficient pressure should be applied to the LPG and the servicing
fluids of the present invention. This could require a surface storage pressure of up to 300 psi,
dependent upon ambient conditions. Typical pumping pressures during well completion
operations such as fracturing are commonly well over 1000 psi, ensuring the LPG will be a
liquid while pumping on surface and will remain fully dissolved in any liquid hydrocarbon
added to it. Among other things, the presence of the LPG in the servicing fluids of the
present invention may help maximize fluid recovery from the subterranean formation while
minimizing formation damage associated with water-based fluids. For example, where an
LPG servicing fluid of the present invention is placed into a subterranean formation under
pressure, when that pressure is released, the LPG may attempt to reach pressure equilibrium
by flowing towards the lower pressure in the well bore and at the surface of the well. As the
LPG attempts to return to the surface, it provides energy which facilitates removal of some or
all of the remaining liquid portion of the servicing fluid from the well bore, a necessary step
that occurs before the well is placed on production. Moreover, the volatility of LPG in the

subterranean formation may act to reduce the viscosity of the LPG servicing fluids thereby
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allowing for easier recovery. In addition, the LPG may remove filter cake buildup after the
treatment in the subterranean formation through energy provided by the vapor pressure of the
LPG at the reservoir temperature. The use of LPG may reduce formation damage, infer alia,
by reducing the high capillary pressures associated with water-based fluids while providing a
means for fluid recovery

While some embodiments of the present invention rely on a conventional gelled
hydrocarbon fluid to provide viscosity, other embodiments of the present invention gel the
LPG fluid itself to provide or enhance the total fluid viscosity. In order to gel LPG, a gelling
agent may be added. Any gelling agent known by those skilled in the art to be suitable for
gelling hydrocarbon-based fluids may be suitable for use in the present invention. For
example, suitable gelling agents may include ferric iron or aluminum polyvalent metal
complexes of orthophosphoric acid esters or ferric iron or aluminum polyvalent metal
complexes of alkylphosphonic acid esters, or ferric iron or aluminum polyvalent metal
complexes of unsymmetrical dialkylphosphinic acids or mixtures thereof. Examples of such
iron or aluminum polyvalent metal salts of an alkylphosphonic acid ester are provided in
Taylor et al., U.S. Pat. No. 6,511,944, issued on Jan. 28, 2003, the relevant disclosure of
which is incorporated herein by reference. Where used, the gelling agent may be added to the
LPG servicing fluids of the present invention in an amount sufficient to provide the desired
degree of gelling based, inter alia, on the specific gelling agent used. In an exemplary
embodiment, the gelling agent is present in the LPG servicing fluids of the present invention
in an amount in the range of from about 0.1% to about 2.5% by weight of LPG present in the
servicing fluid.

Some embodiments of the present invention combine LPG with a conventional
hydrocarbon servicing fluid. Where a conventional hydrocarbon servicing fluid is used along
with a LPG fluid, the LPG fluid may be either gelled or ungelled. In some embodiments of
the present invention, a conventional hydrocarbon fluid may be combined with a gelled or
ungelled LPG fluid at the well head directly before the combined servicing fluid is injected
into the subterranean formation. In an exemplary embodiment, the conventional hydrocarbon
fluid may be gelled. Because the LPG and conventional hydrocarbon portions of the
combined servicing fluid are fully miscible when combined under pressure, any gelling agent
added to either of both the LPG and conventional hydrocarbon portions will equilibrate in

concentration in the combined servicing fluid. As a result, both the LPG and conventional
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hydrocarbon portions will be gelled if either is gelled, forming a homogeneous gelled
servicing fluid. In such embodiments, traditional equipment can be used to create a
conventional gelled hydrocarbon fluid comprising any of the various servicing fluid additives
commonly used in the art. Such additives include, but are not limited to particulates, delayed
breakers, surfactants, weighting agents, and fluid loss control additives.

The LPG fluids and conventional gelled hydrocarbon fluids may be combined in
amounts sufficient to provide the desired stimulation and/or desired completion of the
subterranean formation and provide maximum fluid recovery from the subterranean
formation. The greater the concentration of LPG present in the combined servicing fluid less
of the conventional hydrocarbon servicing fluid must be recovered from the subterranean
formation. In some embodiments of the present invention it may be desirable to alter the
relative percentages of the LPG fluid to the conventional gelled hydrocarbon fluid throughout
the life of the treatment. This may be particularly true in embodiments wherein proppant is
present only in the conventional gelled hydrocarbon fluid. In such cases, it may be
advantageous to adjust the LPG content of the total fluid throughout the life of the treatment
to maximize LPG content while achieving the desired downhole proppant concentration. For
example, where a servicing fluid of the present invention comprising LPG and a conventional
gelled hydrocarbon fluid is used as a fracturing fluid, it may be desirable to begin the
treatment using a fluid comprising 100% LPG and no conventional gelled hydrocarbon fluid.
As the treatment progresses, the percentage of conventional gelled hydrocarbon fluid may
increase or fluctuate as needed to effect the desired downhole proppant concentration. For
example, an LPG fluid may be combined with a conventional gelled hydrocarbon fluid at a
well site using conventional equipment by adding proppant and other additives directly to the
conventional gelled hydrocarbon fluid and then combining that fluid with an LPG fluid on the
surface. In a preferred embodiment, the blender proppant concentration may be held constant
at the maximum concentration desired, and the ratio of LPG fluid to the conventional gelled
hydrocarbon fluid varied to achieve the desired downhole proppant concentration. Moreover,
the pumping rate of both the LPG fluid and the conventional gelled hydrocarbon fluid may be
varied during the treatment to achieve the desired downhole slurry pumping rate. Such an
embodiment may allow for a more efficient fracturing operation. Table 1, below, illustrates

one potential such fracturing schedule and is not meant to be a limiting example.
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TABLE 1
Downhole Proppant % Conventional % Blender Proppant
Concentration Hydrocarbon LPG Concentration

0 (Pad) 0% 100% 0

2 1b/gal 20% 80% 10 Ib/gal
3 Ib/gal 30% 70% 10 1b/gal
4 1b/gal 40% 60% 10 Ib/gal
5 lb/gal 50% 50% 10 Ib/gal
6 Ib/gal 60% 40% 10 Ib/gal
7 Ib/gal 70% 30% 10 Ib/gal
8 Ib/gal 80% 20% 10 Ib/gal
9 Ib/gal 90% 10% 10 Ib/gal
10 Jb/gal 100% 0% 10 Ib/gal

In the embodiment described in Table 1, a fracturing treatment begins with 100%
concentration of LPG in the servicing fluid. Because in this embodiment proppant is added
to the conventional gelled hydrocarbon fluid, the concentration of the conventional gelled
hydrocarbon fluid present in the combined servicing fluid is increased throughout the
fracturing operation to achieve the desired downhole proppant concentration. A 100%
concentration of the conventional gelled hydrocarbon fluid is used at the end of the fracturing
operation, inter alia, to reduce the presence of gas in the well head when flow lines are
disconnected after the treatment. It is within the ability of one skilled in the art, with the
benefit of this disclosure, to determine the relative percentages of LPG and conventional
gelled hydrocarbon fluid suitable for use in a particular operation.

Conventional gelled hydrocarbon fluids used in the present invention may be any
gelled hydrocarbon-based fluid that is suitable for use in fracturing, gravel packing, or frac
packing a subterranean formation. For example, the conventional gelled hydrocarbon fluid
may comprise a hydrocarbon liquid and a gelling agent. The hydrocarbon liquid used in the
conventional gelled hydrocarbon fluids may be any suitable hydrocarbon liquid including, but
not limited to olefins, esters, kerosene, diesel oil, gas oil (e.g., gas condensate), fuel oil, other
petroleum distillates, and certain mixtures of crude oil. The gelling agents used in the
conventional gelled hydrocarbon fluids may be any gelling agents suitable for gelling
hydrocarbon-base fluids, such as those described above for gelling LPG. Additionally, the
conventional gelled hydrocarbon fluid may further comprise additional additives suitable for

use in subterranean operations such as particulates or delayed gel breakers.
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In certain embodiments, the LPG servicing fluids of the present invention may
comprise particulates (such as gravel or proppant). Particulates used in accordance with the
present invention are generally of a size such that formation particulates that may migrate
with produced fluids are prevented from being produced from the subterranean formation.
Any suitable particulate may be used including, but not limited to, graded sand, bauxite,
ceramic materials, glass materials, nut hulls, polymer beads, and the like. Generally, the
particulates have a size in the range of from about 4 to about 400 mesh, U.S. Sieve Series. In
an exemplary embodiment, the particulates may be present in the LPG servicing fluids of the
present invention in an amount less than about 20 Ibs/gallon of the LPG servicing fluid. In
other embodiments, the particulates may be present in the LPG servicing fluids of the present
invention in an amount less than about 14 Ibs/gallon of the LPG servicing fluid. Additional
additives, such as gel breakers, weighting additives, fluid loss additives, and surfactants, may
be added to the LPG servicing fluids of the present invention as deemed appropriate by one
skilled in the art with the benefit of this disclosure. For example, delayed gel breakers may
be added to the LPG servicing fluids to reduce the viscosity of the gelled LPG servicing fluid
after the stimulation and/or completion operation is complete.

Therefore, the present invention is well adapted to carry out the objects and attain the
ends and advantages mentioned as well as those that are inherent therein. While numerous
changes may be made by those skilled in the art, such changes are encompassed within the

spirit of this invention as defined by the appended claims
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What is claimed is:
L A method of treating a subterranean formation comprising the steps of:
providing a gelled LPG fluid comprising liquefied petroleum gas and a gelling
agent; and
placing the gelled LPG fluid into the subterranean formation.

2. The method of claim 1 wherein the liquefied petroleum gas comprises
methane, ethane, propane, butane, iso-butane, or combinations thereof.

3. The method of claim 1 wherein gelling agent is present in the gelled LPG fluid
in an amount in the range of from about 0.1% to about 2.5% by weight of the gelled LPG
fluid.

4, The method of claim 1 wherein the gelling agent comprises a ferric iron or
aluminum polyvalent metal complex of an alkylphosphonic acid ester.

5. The method of claim 1 wherein the gelling agent comprises a ferric iron or
aluminum polyvalent metal complex of an orthophosphoric acid ester.

6. The method of claim 1 wherein the gelling agent comprises a ferric iron or
aluminum polyvalent metal complex of an unsymmetrical dialkylphosphinic acid.

7. The method of claim 1 wherein the gelled LPG fluid further comprises
particulates.

8. A method of fracturing a subterranean formation comprising the steps of:

providing a fracturing fluid comprising liquefied petroleum gas and a gelling
agent; and

placing the fracturing fluid into the subterranean formation at a pressure
sufficient to create or extend at least one fracture in the subterranean formation.

9. The method of claim 8 wherein the liquefied petroleum gas comprises
methane, ethane, propane, butane, iso-butane, or combinations thereof,

10.  The method of claim 8 wherein gelling agent is present in the gelled LPG fluid
in an amount in the range of from about 0.1% to about 2.5% by weight of the gelled LPG
fluid.

11, The method of claim 8 wherein the gelling agent comprises a ferric iron or
aluminum polyvalent metal complex of an alkylphosphonic acid ester.

12.  The method of claim 8 wherein the gelling agent comprises a ferric iron or

aluminum polyvalent metal complex of an orthophosphoric acid ester.
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13.  The method of claim 8 wherein the gelling agent comprises a ferric iron or
aluminum polyvalent metal complex of an unsymmetrical dialkylphosphinic acid.

14.  The method of claim 8 wherein the fracturing fluid further comprises
particulates.

15. A method of gravel packing along a well bore comprising the steps of:

providing a gravel pack composition comprising gelled LPG fluid comprising
liquefied petroleum gas, a gelling agent, and gravel particulates; and,

introducing the gravel pack composition to a well bore such that the
particulates form a gravel pack substantially adjacent to the well bore.

16. The method of claim 15 wherein the liquefied petroleum gas comprises
methane, ethane, propane, butane, iso-butane, or combinations thereof.

17.  The method of claim 15 wherein gelling agent is present in the gelled LPG
fluid in an amount in the range of from about 0.1% to about 2.5% by weight of the gelled
LPG fluid.

18.  The method of claim 15 wherein the gelling agent comprises a ferric iron or
aluminum polyvalent metal complex of an alkylphosphonic acid ester.

19.  The method of claim 15 wherein the gelling agent comprises a ferric iron or
aluminum polyvalent metal complex of an orthophosphoric acid ester.

20.  The method of claim 15 wherein the gelling agent comprises a ferric iron or
aluminum polyvalent metal complex of an unsymmetrical dialkylphosphinic acid.

21. A method of treating a subterranean formation comprising the steps of:

providing a combined LPG servicing fluid comprising liquefied petroleum gas
and a conventional hydrocarbon servicing fluid; and
placing the combined LPG servicing fluid into the subterranean formation.

22. The method of claim 21 wherein the liquefied petroleum gas comprises
methane, ethane, propane, butane, iso-butane, or combinations thereof.

23.  The method of claim 21 wherein the liquefied petroleum gas comprises a
gelled LPG fluid, and ungelled LPG fluid, or a combination thereof.

24.  The method of claim 21 wherein the liquefied petroleum gas comprises a

gelling agent and a liquified petréleum gas.
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25.  The method of claim 24 wherein gelling agent is present in the gelled LPG
fluid in an amount in the range of from about 0.1% to about 2.5% by weight of the gelled
LPG fluid.

26.  The method of claim 24 wherein the gelling agent comprises a ferric iron or
aluminum polyvalent metal complex of an alkylpbosphonic acid ester.

27.  The method of claim 24 wherein the gelling agent comprises a ferric iron or
aluminum polyvalent metal complex of an orthophosphoric acid ester.

28.  The method of claim 24 wherein the gelling agent comprises a ferric iron or
aluminum polyvalent metal complex of an unsymmetrical dialkylphosphinic acid.

29.  The method of claim 21 wherein the combined LPG servicing fluid further
comprises particulates.

30.  The method of claim 21 wherein the relative percentages of the amount of the
liquefied petroleum gas combined with the amount of the conventional hydrocarbon servicing
fluid varies during the treatment.

31. A method of fracturing a subterranean formation comprising the steps of:

providing a fracturing fluid comprising liquefied petroleum gas and a
conventional hydrocarbon servicing fluid; and

placing the combined LPG servicing fluid into the subterranean formation at a
pressure sufficient to create or extend at least one fracture in the subterranean formation.

32. The method of claim 31 wherein the liquefied petroleum gas comprises
methane, ethane, propane, butane, iso-butane, or combinations thereof.

33.  The method of claim 31 wherein the liquefied petroleam gas comprises a
gelled LPG fluid, and ungelled LPG fluid, or a combination thereof.

34.  The method of claim 31 wherein the liquefied petroleum gas comprises a
gelling agent and a liquified petroleum gas.

35.  The method of claim 34 wherein gelling agent is present in the gelled LPG
fluid in an amount in the range of from about 0.1% to about 2.5% by weight of the gelled
LPG fluid.

36.  The method of claim 34 wherein the gelling agent comprises a ferric iron or
aluminum polyvalent metal complex of an alkylphosphonic acid ester. .

37.  The method of claim 34 wherein the gelling agent comprises a ferric iron or

aluminum polyvalent metal complex of an orthophosphoric acid ester.
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38.  The method of claim 34 wherein the gelling agent comprises a ferric iron or
aluminum polyvalent metal complex of an unsymmetrical dialkylphosphinic acid.

39.  The method of claim 31 wherein the fracturing fluid further comprises
particulates.

40.  The method of claim 31 wherein the relative percentages of the amount of the
liquefied petroleum gas combined with the amount of the conventional hydrocarbon servicing
fluid varies during the treatment.

41. A method of gravel packing along a well bore comprising the steps of:

providing a gravel pack composition comprising liquefied petroleum
gas and a conventional hydrocarbon servicing fluid; and
placing the gravel pack composition into a well bore such that the particulates
form a gravel pack substantially adjacent to the well bore.

42.  The method of claim 41 wherein the liquefied petroleum gas comprises
methane, ethane, propane, butane, iso-butane, or combinations thereof.

43.  The method of claim 41 wherein the liquefied petroleum gas comprises a
gelled LPG fluid, and ungelled LPG fluid, or a combination thereof.

44.  The method of claim 41 wherein the liquefied petroleum gas comprises a
gelling agent and a liquified petroleum gas.

45.  The method of claim 44 wherein gelling agent is present in the gelled LPG
fluid in an amount in the range of from about 0.1% to about 2.5% by weight of the gelled
LPG fluid.

46.  The method of claim 44 wherein the gelling agent comprises a ferric iron or
aluminum polyvalent metal complex of an alkylphosphonic acid ester.

47.  The method of claim 44 wherein the gelling agent comprises a ferric iron or
aluminum polyvalent metal complex of an orthophosphoric acid ester.

48.  The method of claim 44 wherein the gelling agent comprises a ferric iron or
aluminum polyvalent metal complex of an unsymmetrical dialkylphosphinic acid.

49. A servicing fluid comprising liquefied petroleum gas and a gelling agent.

50.  The servicing fluid of claim 49 wherein the liquefied petroleum gas comprises

methane, ethane, propane, butane, iso-butane, or combinations thereof,
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51.  The servicing fluid of claim 49 wherein gelling agent is present in the gelled
LPG fluid in an amount in the range of from about 0.1% to about 2.5% by weight of the
gelled LPG fluid.

52. . The servicing fluid of claim 49 wherein the gelling agent comprises a ferric
iron or aluminum polyvalent metal complex of an alkjllphosphonic acid ester.

53.  The servicing fluid of claim 49 wherein the gelling agent comprises a ferric
iron or aluminum polyvalent metal complex of an orthophosphoric acid ester.

54.  The servicing fluid of claim 49 wherein the gelling agent comprises a ferric
iron or aluminum polyvalent metal complex of an unsymmetrical dialkylphosphinic acid.

55.  The servicing fluid of claim 49 further comprising particulates,

56. A servicing fluid comprising a liquified petroleum gas and a conventional
gelled hydrocarbon fluid.

57. The method of claim 56 wherein the liquefied petroleum gas comprises
methane, ethane, propane, butane, iso-butane, or combinations thereof.

58.  The method of claim 56 wherein the conventional hydrocarbon servicing fluid
is gelled with a gelling agent.

59.  The method of claim 56 wherein the liquefied petroleum gas comprises a
gelled LPG fluid, and ungelled LPG fluid, or a combination thereof.

60.  The method of claim 56 wherein the liquefied petroleum gas comprises a
gelling agent and a liquified petroleum gas.

61.  The servicing fluid of claim 60 wherein gelling agent is present in the gelled
LPG fluid in an amount in the range of from about 0.1% to about 2.5% by weight of the
gelled LPG fluid.

62.  The servicing fluid of claim 60 wherein the gelling agent comprises a ferric
iron or aluminum polyvalent metal complex of an alkylphosphonic acid ester.

63.  The servicing fluid of claim 60 wherein the gelling agent comprises a ferric
iron or aluminum polyvalent metal complex of an orthophosphoric acid ester.

64.  The servicing fluid of claim 60 wherein the gelling agent comprises a ferric
iron or aluminum polyvalent metal complex of an unsymmetrical dialkylphosphinic acid.

65.  The servicing fluid of claim 56 further comprising particulates.
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