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Title

SELF-VISCOSIFYING AND SELF-BREAKING GELS

Field of the Invention

[001] This invention relates generally to the art of making and using oilfield treatment
gels that sclf-viscosify and self-break. More particularly it relates to fluids made of
acrylamide polymer and/or copolymer and an oxidizing agent (oxidizer) or radical
initiator and methods of using such fluids in a well from which oil and/or gas can be

produced.

Background

[002] The statements in this section merely provide background information related to

the present disclosure and may not constitute prior art.

[003] Hydrocarbons (oil, condensate, and gas) arc typically produced from wells that
are drilled into the formations containing them. For a varicty of reasons, such as
inherently low permeability of the reservoirs or damage to the formation caused by
drilling and completion of the well, the flow of hydrocarbons into the well is undesirably
low. In this case, the well is “stimulated,” for example using hydraulic fracturing,
chemical (usually acid) stimulation, or a combination of the two (called acid fracturing or

fracture acidizing).

[004] Hydraulic fracturing involves injecting fluids into a formation at high pressures
and rates such that the reservoir rock fails and forms a fracture (or fracture network).
Proppants are typically injected in fracturing fluids after the pad to hold the fracture(s)
open after the pressures are released. In chemical (acid) stimulation treatments, flow

capacity is improved by dissolving materials in the formation.
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[005] In hydraulic and acid fracturing, a first, viscous fluid called a “pad” is typically
injected into the formation to initiate and propagate the fracture. This is followed by a
second fluid that contains a proppant to keep the fracture open after the pumping pressure
is released. Granular proppant materials may include sand, ceramic beads, or other
materials. In “acid” fracturing, the second fluid contains an acid or other chemical such as
a chelating agent that can dissolve part of the rock, causing irregular ctching of the
fracture face and removal of some of the mineral matter, resulting in the fracture not
completely closing when the pumping is stopped. Occasionally, hydraulic fracturing is
done without a highly viscosified fluid (i.c., slick water) to minimize the damage caused

by polymers or the cost of other viscosifiers.

[006] When multiple hydrocarbon-bearing zones are stimulated by hydraulic fracturing
or chemical stimulation, it is desirable to treat the multiple zones in multiple stages. In
multiple zone fracturing, a first pay zone is fractured. Then, the fracturing fluid is
diverted to the next stage to fracture the next pay zone. The process is repeated until all
pay zones arc fractured. Alternatively, several pay zones may be fractured at one time, if
they are closely located with similar properties. Diversion may be achieved with various

techniques including formation of a temporary plug.

[007] The applicants found that it is possible to create a temporary plug with acrylamide

polymer and allow it to be sclf-viscosifying and self-breaking with specific additives.
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Summary

[008] In a first aspect, a method is disclosed. The method injects into a wellbore, a fluid
comprising at least one of an acrylamide polymer and an acrylamide copolymer, and at
least one of an oxidizing agent and a radical initiator; and allows viscosity of the fluid to
increase for a first period of time; and subsequently, allows viscosity of the fluid to

decrease for a second period of time.

[009] In a second aspect, a method of treating a subterranean formation from a wellbore
is disclosed. The method injects into the wellbore, a fluid comprising at least one of an
acrylamide polymer and an acrylamide copolymer, and at least one of an oxidizing agent
and a radical initiator; treats the subterranecan formation by allowing viscosity of the fluid
to increase for a first period of time; and subsequently, allowing viscosity of the fluid to

decrease for a second period of time.

[0010] In a third aspect, a fluid is disclosed. In a first embodiment, the fluid for use in a
well within a subterrancan formation penetrated by a wellbore is made of an acrylamide
polymer and/or copolymer and an oxidizing agent or radical initiator, wherein
concentration of the oxidizing agent or radical initiator is such that the fluid increases its

viscosity for a period of time and after said period of time decreases its viscosity.

[0011] In second embodiment, the fluid for use in a well within a subterranean formation
penetrated by a wellbore is made of an acrylamide polymer and/or copolymer and an
oxidizing agent or radical initiator, wherein the oxidizing agent or radical initiator is such
that the fluid increases its viscosity for a period of time and after said period of time

decreases its viscosity.
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Brief Description of the Drawings

[0012] Figure 1 is a graph comparing viscosity over time at 79.4 degC for a fluid made
up of 5% acrylamide sodium acrylate copolymer (without ammonium persulfate) and for
a fluid made up of 5% acrylamide sodium acrylate copolymer and 0.12% ammonium

persulfate.

[0013] Figure 2 is a graph comparing viscosity over time at 79.4 degC for a fluid made
up of 2.5% acrylamide sodium acrylate copolymer and 0.06% ammonium persulfate, for
a fluid made up of 2.5% acrylamide sodium acrylate copolymer and 0.12% ammonium
persulfate, and for a fluid made up of 2.5% acrylamide sodium acrylate copolymer and

0.24% ammonium persulfate.

[0014] Figure 3 is a graph showing viscosity at 79.4 degC for a fluid made up of 2.5%

acrylamide sodium acrylate copolymer and 0.24% sodium persulfate.

[0015] Figure 4 is a graph comparing viscosity at 93.3 degC for a fluid made up of 3%
petroleum oil-dispersed acrylamide sodium acrylate copolymer (no ammonium
persulfate), and a fluid made up of 3% petroleum oil-dispersed acrylamide sodium

acrylate copolymer and 0.24% ammonium persulfate.

[0016] Figure 5 is a graph comparing viscosity at 93.3 degC for a fluid made up of
1.5wt% polyacrylamide (no ammonium persulfate), and for a fluid made up of 1.5wt%

polyacrylamide and 0.06% ammonium persulfate.

Detailed Description

[0017] The low-viscosity aqueous solution of acrylamide polymers and/or copolymers
can change into a high-viscosity (solid-like) gel in the presence of seclected oxidizing
agents or oxidizers or radical initiators. Oxidizing agent and oxidizer are used as

synonyms herewith. The increased viscosity can then be reduced by itself after time.

[0018] In a first embodiment, the acrylamide sodium acrylate copolymer used here has a

relatively low molecular weight (about 0.5 million). The oxidizer used herewith can be
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ammonium, potassium or sodium persulfate, at concentration for example of: 0.06%,
0.12%, or 0.24%. It is possible to tune the parameters such as gelling time (when the
viscosity rises), gel lifetime, and gel breaking time through adjustment of the oxidizer
concentration and oxidizer type. It is also possible to tune those parameters with the
temperature. The oxidizers function in a dual mode in which they self-viscosify and self-

break the gels.

[0019] The period of time could be changed with a time delayed system, for example

methanol- or ethanol-generating ester, a polylactic acid, or a combination thercof.

[0020] In a second embodiment, the acrylamide sodium acrylate copolymer used here has
a higher molecular weight than previously (about 5 million). As well, the oxidizer used
herewith can be ammonium, potassium or sodium persulfate, at concentration for

example of: 0.06%, 0.12%, or 0.24%.

[0021] In a third embodiment, self-breaking gels can contain nonionic polyacrylamide.
As well, the oxidizer used herewith can be ammonium, potassium or sodium persulfate,

at concentration for example of: 0.06%, 0.12%, or 0.24%.

[0022] The term acrylamide polymers as widely mentioned here includes
polyacrylamide, partially hydrolyzed polyacrylamide, and polyacrylamide polyacrylic
acid copolymers and derivatives and also sodium acrylate copolymers, acrylamide
sodium acrylate copolymer or nonionic polyacrylamide, and can also include any other
acrylamide polymers and copolymers that contain acrylamide units. The viscosification
of the acrylamide polymer and/or copolymer solution in the presence of oxidizers such as
ammonium persulfate may be induced by radical initiation and the subsequent transfer of
the radical activity to the hydrogen alpha to the carboxyl group in the acrylamide units,
and the subsequent combination to form crosslinking among the polymers. One may
expect any other polymers with a tertiary hydrogen on a carbon adjacent to a carbonyl
group such as esters, or amides to show the similar behaviors in the presence of the
appropriate oxidizers, including acrylic polymers such as polyhydroxyethyl acrylate
and/or copolymers such as polyacrylic acid, acrylate polymers and/or copolymers such as
sodium polyacrylate (also named as acrylic sodium salt polymer). Acrylamido-methyl-

propane sulfonate polymers and copolymers, and N,N, alkyl acrylamide copolymers and the like
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are other examples of polymers included in the term acrylamide polymers as described herein.
Other polymers with a tertiary hydrogen on a carbon adjacent to a functional group such
as vinyl polymers and/or copolymers such as polyvinyl alcohol copolymers can also be

considered for these embodiments, etc.

[0023] Instead of an oxidizer, other radical initiator that can produce radical species and
promote the similar viscosification process may be used, for example: azo compounds,

organic peroxides, persulfate, ctc.

[0024] In a further aspect, a post-cleaning of the sclf-breaking gels is possible. In the case
where these gels or broken gels need to be cleaned away, a number of methods may be
used. To dissolve the gel, cither sodium chlorite or hydrogen peroxide breaker may be

employed.

[0025] These gels are compatible with other fluids or material as for example
hydrocarbons such as mineral oil, proppants or additives normally found in well

stimulation.

[0026] Current embodiments can be used in various applications. In a first aspect, the gel
can be used as temporary blocking agents. Injection of low molecular weight polymer
(including acrylamide polymers and copolymers) plus a free radical initiator will
probably minimize placement problems and, at the same time, lead to a very viscous,
high molecular weight polymer that will plug or divert subsequent fluid to untreated
zones. With sufficient free radical initiator, the polymer will then degrade and remove
itself. Since the re-polymerization timing can be adjusted by concentrations of free
radical initiator, the later-stage degradation can be controlled by other oxidizers (non free
radical initiators) or coated oxidizers, including free radical initiators. Addition of
crosslinkers can further enhance the plug, where sufficient oxidizer is present to later

break the plug down.

[0027] The system may be used as a possible method to create a plug together with sand
and/or fiber, for instance, in between stages on a fracturing treatment (very useful in slick
water, where the same chemicals are used for friction reduction, or polyacrylamide, and
molecular weight degradation, or breaker). This will be a non-permanent plug that can be

set very fast upon contact with the bottomhole static temperature (BHST), and that only
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needs to last for as long as the stage above is being fractured. All of the plugs can be
flowed back to surface as broken fluids. This system may also be used to create non-
permanent plugs in natural fractures during slick water treatments. If the fracturing fluid
is migrating through a natural fracture that you want to close, the polymer and breaker
load can be increased during the treatment to plug the fracture and reduce the load again
once the fluid loss is no longer a problem. Good diversion in high water cut wells is
always a challenge. When an acidizing treatment is required to increase the productivity
of the hydrocarbon-bearing zones, the water-based stimulation fluids favor the water-
bearing zone over the hydrocarbon-bearing zone due to the relative permeability effects.
Higher water cut often results because of the preferential stimulation of the water zone.
This new temporary diverting agent is designed for diverting stimulation fluids away

from the water zone into the oil zone.

[0028] This proposed fluid can be used in remedial cementing operations where the
temporary plug can be spotted using coiled tubing below the perforated zone to withhold
the pressure of cement squeezed and avoid any cement mixing. This plug will safely hold
during the necessary period and reduce the amount of cement required to mill.

Additionally it will reduce cement contamination.

[0029] This system may also be used as a kill pill to contain the reservoir pressure and
allow safe working on the well. The conventional use of brines with specific density to
control wellhead pressure can result in loss of the brine into formation during the
operation, making posterior water recovery a long process. The use of these embodiments

will reduce the pressure at surface while avoiding any losses to the formation.

[0030] The proposed fluid can be used in coiled tubing operations (e.g., recovering
velocity strings from wells). The system can be used to retain pressure in wells during

velocity string extraction in depleted wells.

[0031] Another application is non-permanent insulators during heavy oil modular
dynamic testing (MDT) sampling. MDT is a tool used to recover representative samples
of reservoir fluid from cased holes. For this purpose the fluid needs to be injected around

the sampling port of the MDT to prevent the heat loss to the wellbore.
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[0032] In asecond aspect, the gel can be used as a permanent zone abandonment or water
shutoff material. By utilizing the good injectivity of low molecular weight polymer with
low viscosity, placement into a zone is casier. Following shutin, the re-polymerization
reaction can occur, leading to the development of a very viscous plug. Inclusion of
suitable  crosslinkers such as chromium triacetate, polyethylencimine or
hexamethylentetramine plus phenyl acetate, chemicals capable of forming aldehydes and
phenolics or a combination thercof will result in a more permanent plug. Note that the
higher molecular weight polymer could not be injected into tighter matrix without
exceeding the parting pressure for the reservoir. Also, even if injectivity is accomplished
with higher molecular weight polymer, it will be at such a slow rate as to be uneconomic.
Finally, the use of low molecular weight polymer for injection provides a low friction
fluid in the tubing without the possibility of shear degradation of the fluid, allowing the

treatment to be done at higher injection rates with reduced workover time.

[0033] It is quite flexible to choose the desired molecular weight of the acrylamide
polymers and/or copolymers without worrying about whether the re-polymerization will
occur or not. High molecular weight polyacrylamides, such as brine or petroleum oil-
dispersed acrylamide sodium acrylate copolymers, can be chosen when limiting the fluid
leakoff into the matrix is desired. If the leakoff is not a concern, lower molecular weight
polyacrylamide, such as acrylamide sodium acrylate copolymer, can be used as the
startup polymer (for further polymerization induced with ammonium persulfate or other
cffective breakers) for better formation penctration. Usually by carefully control the
amount of the breaker applied, the polyacrylamide will re-polymerize to certain extent
and stop, resulting in a (relatively) “permanent” gel as shown in Figure 1 for the gel made
up of 5% acrylamide sodium acrylate copolymer and 0.12% ammonium persulfate. The
bottle test of the same gel is consistent with the viscometer result in Figure 1. The gel
could hold itself when the bottle was upside down after more than 3 days at about 82
degC.

[0034] In a third aspect, the gel can be used as a delayed acting friction reducer. Injection
of low molecular weight polyacrylamide polymers and/or copolymers with free radical
initiator can be used to delay friction reduction via drag reduction mechanisms where

situations suggest conventional drag reducing agents might degrade by mechanical shear.
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[0035] To facilitate a better understanding of some embodiments, the following examples
of embodiments are given. In no way should the following examples be read to limit, or

define, the scope of the embodiments described herewith.

Examples

[0036] Series of experiments were conducted to demonstrate properties of compositions

and methods as disclosed above.

[0037] In a first example, the acrylamide sodium acrylate copolymer used here has a
relatively low molecular weight (about 0.5 million). The acrylamide sodium acrylate
copolymer powder was dissolved in water and allowed full hydration. The solution was
then loaded into a FannS50-type viscometer with the appropriate amount of oxidizer
added. The oxidizer used herewith is ammonium persulfate. In Figure 1, the solution of
5% acrylamide sodium acrylate copolymer (without any ammonium persulfate, as the
background) shows a viscosity of about 20cP (20 mPa-s at a shear rate of 100/s) at 79.4
degC. The fluid after viscosity measurement looked like a viscous liquid at room
temperature. When 0.12% ammonium persulfate was added to the same solution of 5%
acrylamide sodium acrylate copolymer, the fluid viscosity began to rise abruptly at about
26 minutes. This is likely due to the persulfate-induced free radical polymerization that
increases the molecular weight of the copolymer, resulting in a rapid viscosity growth. At
some point, the fluid of 5% acrylamide sodium acrylate copolymer and 0.12%
ammonium persulfate becomes substantially devoid of free radicals and further
polymerization stops, resulting in a flat viscosity profile in the end. When 0.24%
ammonium persulfate was added to the same solution of 5% acrylamide sodium acrylate
copolymer, the fluid viscosity began to rise at about 7 minutes and reached over 4000cP
within minutes. This earlier occurrence of the viscosity jump may be explained by the
higher concentrations of free radicals produced from the higher level of ammonium
persulfate (0.24% compared with the previous 0.12%). The measurement was stopped at

about 14 minutes, and it was found that the fluid had turned into a rubber-like substance.
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[0038] In another set of tests, different concentrations of oxidizer are used: 0.06%,
0.12%, and 0.24%, respectively. The oxidizer is still ammonium persulfate and is added
to the solution of 2.5% of the acrylamide sodium acrylate copolymer. The viscosity was
measured at 79.4 degC with the same viscometer, as shown in Figure 2. Figure 2 suggests
that as the concentration of ammonium persulfate increases (from 0.06% to 0.24%), the
delay it takes for the fluid viscosity to jump decreases accordingly (the delay is about 30
minutes for 0.06% ammonium persulfate, about 21 minutes for 0.12% ammonium
persulfate, and about 10 minutes for 0.24% ammonium persulfate). When the
concentration of ammonium persulfate is highest (i.e., 0.24%), the fluid viscosity reaches
the maximum value, but then deteriorates fastest. When the concentration of ammonium
persulfate is lowest (i.c., 0.06%), the fluid viscosity still reaches high values of about
3500cP (at 100/s), and degrades very slowly afterwards. The comparison among the
tested fluids suggests that tuning of the parameters such as gelling time (when the
viscosity rises), gel lifetime, and gel breaking time by judicious adjustment of the

oxidizer concentration is feasible.

[0039] The bottle tests were carried out in an oven at about 79-82 degC. The polymer
solution in the bottle was heated with a microwave oven to the desired temperature (79-
82 degC, for example), and breaker was then added and mixed. The bottle was put into
the oven, and photos were taken at chosen moments. A gel made up of 2.5% of the
acrylamide sodium acrylate copolymer with 0.24% ammonium persulfate was tested at
30 minutes after the fluid reached 79-82 degC: the gel could sustain its own weight when
the bottle was placed upside down. After about 40 hours in the oven, obvious syneresis
was seen in the gel. The gel could not hold itself when the bottle was turned upside down.
Slight shaking broke the gel into pieces which were floating in the liquid produced by the
gel syneresis. The pieces did not dissolve in fresh water. It is speculated that ammonium
persulfate further polymerizes the polyacrylamide (increasing its molecular weight) that
induces the syneresis and weakens the mechanical properties of the gel. The observation
from the bottle tests is consistent with the viscometer tests. The difference between them
is that there is additional shear action on the gel in the viscometer that results in the gel

breaking quicker.

10
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[0040] A more stable form of persulfate (sodium persulfate) was also tested. A
concentration of 2.5% of the acrylamide sodium acrylate copolymer was dissolved in
water and fully hydrates. The solution was then loaded into a Fann50-type viscometer
with the addition of 0.24% sodium persulfate. In Figure 3, the fluid viscosity began to
risc abruptly at about 10 minutes and quickly reached over 5000cP within minutes. The
fluid viscosity then slowly decreased. After the measurement, the fluid was a liquid-like

substance without obvious gel domains at room temperature.

[0041] In a second example, the acrylamide sodium acrylate copolymer used has a higher
molecular weight than previously considered (about 5 million). The petroleum oil-
dispersed acrylamide sodium acrylate copolymer used here contained about 50% by
weight of the higher molecular weight acrylamide sodium acrylate copolymer. The
petroleum oil-dispersed acrylamide sodium acrylate copolymer was dissolved in water
and allowed full hydration. The solution was then loaded into a Fann50-type viscometer
with the appropriate amount of ammonium persulfate added. In Figure 4, the solution of
3% of the petroleum oil-dispersed acrylamide sodium acrylate copolymer shows a
viscosity of less than 1000cP (at shear rate of 100/s) at 93.3 degC. The fluid after
viscosity measurement looked more like a viscous liquid than a gel at room temperature.
With the presence of 0.24% ammonium persulfate, the fluid viscosity began to rise
abruptly at about 8 minutes and quickly reached over 5000cP within minutes. The fluid
viscosity then slowly decreased. Further decrease of the viscosity was expected if the test
time had been extended beyond 2 hours. After the measurement (stopped at about 2
hours), the initial fluid was a rubber-like substance at room temperature. The test also
suggests that this re-polymerization was not sensitive to the presence of other chemicals
such as mineral oil existing in the petroleum oil-dispersed acrylamide sodium acrylate
copolymer. When the concentration of the petroleum oil-dispersed acrylamide sodium
acrylate copolymer was reduced to 2% in the starting solution, the re-polymerization was

still observed, but to a lower degree.

[0042] The bottle tests were carried out in the oven at about 82 degC. The polymer
solution in the bottle was heated with a microwave oven to 82 degC, and breaker was
then added and mixed. A gel made up of 2% of the petroleum oil-dispersed acrylamide

sodium acrylate copolymer with 0.48% ammonium persulfate was tested at 30 minutes

11
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after the fluid reached 82 degC: the gel could sustain its own weight when the bottle was
placed upside down. After about 17 hours in the oven, obvious syneresis was seen in the
gel. The gel could not hold itself when the bottle was turned upside down. Slight shaking
broke the gel into pieces (“soaked” in the liquid produced by the syneresis). The pieces
could not be dissolved in sufficient amount of water. Again, it is speculated that
ammonium persulfate further polymerizes the polyacrylamide that induces the syneresis

and weakens the mechanical properties of the gel.

[0043] In a third example, self-breaking gels containing nonionic polyacrylamide were
tested. Pure polyacrylamide (Fluka, nonionic water-soluble, with a molecular weight of
about 5-6 million) was dissolved in water and allowed full hydration. The solution was
then loaded into a Fann50-type viscometer with the appropriate amount of ammonium
persulfate added. In Figure 5, the solution of 1.5% of the polyacrylamide shows a
stabilized viscosity of less than 50cP (at shear rate of 100/s) at 93.3 degC. The fluid after
viscosity measurement looked like a viscous liquid at room temperature. With the
presence of 0.06% ammonium persulfate, the fluid viscosity began to rise abruptly at
about 4 minutes and quickly reached over 1400cP within minutes. The fluid viscosity
then decreased to below 100cP at about 33 minutes. After the measurement, the fluid

looked like a broken gel at room temperature.

[0044] In a further aspect, a post-cleaning of the self-breaking gels is described. In the
case where these gels or broken gels need to be cleaned away, a number of methods were
tested and proved to be effective. To dissolve the gel (formed with 2.5% acrylamide
sodium acrylate copolymer and 0.24% ammonium persulfate), 0.3% sodium chlorite
(80%) was added to the above gel, and the gel was placed into an oven at about 82 degC.
After about 1 day, the gel turned into liquid without obvious gel domains. In another
example, the gel (formed with 2% of the petroleum oil-dispersed acrylamide sodium
acrylate copolymer and 0.48% ammonium persulfate) had become a low viscosity liquid
with 0.6% sodium chlorite (80%) at about 82 degC after a couple of days. Alternatively,
the hydrogen peroxide breaker (BIO-ADD 1105, the stabilized hydrogen peroxide, about
30% hydrogen peroxide, Shrieve Chemical Products) can be used to break the gel

domains into liquid. The gel (formed with 2.5% acrylamide sodium acrylate copolymer
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and 0.36% ammonium persulfate) was reduced to liquid with 2% of the hydrogen

peroxide breaker at about 82 degC in less than 2 days.

[0045] These gels are obviously compatible with hydrocarbons such as mineral oil as
suggested in the case of the petroleum oil-dispersed acrylamide sodium acrylate

copolymer that itself contains mineral oil.

[0046] The gels were also found to be compatible with materials like proppants (silicate
or ceramic). In one test, 100ml of a proppant (Borden Ceramaxpg, sized 10/30) was
placed in the bottle. About 50ml of the aqueous solution of 2.5% acrylamide sodium
acrylate copolymer and 0.24% ammonium persulfate was poured on top of the proppant
pack. Due to the low viscosity at room temperature of the fluid, the fluid readily
penetrated into the pore spaces between particles. A solid gel formed at about 82 degC
from the solution inside the gaps of proppant particles and held when the bottle was

placed upside down.
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Claims

What is claimed is:

1. A method comprising:

a. injecting into a wellbore, a fluid comprising at least one of an acrylamide
polymer and an acrylamide copolymer, and at least one of an oxidizing

agent and a radical initiator;
b. allowing viscosity of the fluid to increase for a first period of time; and

c. subsequently, allowing viscosity of the fluid to decrease for a second

period of time.

2. The method of claim 1, wherein the type of oxidizing agent or radical initiator
changes the first period of time.

3. The method of claim 1 or 2, wherein the concentration of the oxidizing agent
or the radical initiator changes the first period of time.

4. The method according to anyone of claims 1 to 3, wherein the temperature
changes the first period of time.

5. The method according to anyone of claims 1 to 4, wherein the treatment
comprises the step of creating a plug with the fluid.

6. The method of claim 5, wherein the fluid further comprises a crosslinker to
create a more permanent plug.

7. The method of claim 6, wherein the crosslinker is chromium or aluminum,
polyethyleneimine, hexamethylenetetramine with phenyl acetate, chemicals
capable of forming aldehydes and phenolics or a combination thereof.

8. The method according to anyone of claims 1 to 7, further comprising
transforming the fluid into liquid with hydrogen peroxide, stabilized hydrogen
peroxide, sodium chlorite, carbamide peroxide, urea peroxide, or combination
thereof.

9. The method according to anyone of claims 1 to 8, further comprising the step

of temporary plugging with the fluid.
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10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

The method according to anyone of claims 1 to 9, further comprising the step
of creating diverting agent with the fluid.

The method according to anyone of claims 1 to 8, further comprising the step
of creating a kill pill with the fluid.

The method according to anyone of claims 1 to 8, further comprising the step

of creating a delayed acting friction reducer with the fluid.
A method of treating a subterrancan formation from a wellbore comprising:

a. injecting into the wellbore, a fluid comprising at least one of an
acrylamide polymer and an acrylamide copolymer, and at least one of an

oxidizing agent and a radical initiator;

b. treating the subterrancan formation by allowing viscosity of the fluid to
increase for a first period of time; and subsequently, allowing viscosity of

the fluid to decrease for a second period of time.

The method of claim 13, wherein the type of oxidizing agent or radical
initiator changes the first period of time.

The method of claim 13 or 14, wherein the concentration of the oxidizing
agent or the radical initiator changes the first period of time.

The method according to anyone of claims 13 to 15, wherein the temperature

changes the first period of time.

The method according to anyone of claims 13 to 16, wherein the fluid

contains acrylamide sodium acrylate copolymer.

The method according to anyone of claims 13 to 17, wherein the the
acrylamide polymer and/or copolymer contains nonionic polyacrylamide.
The method according to anyone of claims 13 to 18, wherein the oxidizer or
radical initiator is persulfate, peroxide or a combination thereof.

The method of claim 19, wherein the persulfate is ammonium persulfate,
sodium persulfate, potassium persulfate, or a combination thereof.

The method according to anyone of claims 13 to 20, wherein the oxidizer or

radical initiator is encapsulated.
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22.

23.

24,

25.

26.

27.

28.

29.

A fluid comprising at least one of an acrylamide polymer and an acrylamide
copolymer, and at least one of an oxidizing agent and a radical initiator,
wherein concentration of the oxidizing agent or radical initiator is such that
the fluid increases its viscosity for a period of time and after said period of
time decreases its viscosity.

The fluid of claim 22, wherein the type of the oxidizing agent or radical
initiator also affects the period of time.

The fluid of claim 22 or 23, wherein the temperature also affects the period of

time.

The fluid according to anyone of claims 22 to 24, containing acrylamide

sodium acrylate copolymer.

The fluid according to anyone of claims 22 to 25, wherein the acrylamide
polymer and/or copolymer contains nonionic polyacrylamide.

The fluid according to anyone of claims 22 to 26, wherein the oxidizer or
radical initiator is persulfate, peroxide or a combination thereof.

The fluid according to anyone of claims 22 to 27, wherein the persulfate is
ammonium persulfate, sodium persulfate, potassium persulfate, or a
combination thereof.

The fluid according to anyone of claims 22 to 28, wherein the oxidizer or

radical initiator is encapsulated.
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