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HIGH TEMPERATURE, LOW RESIDUE 
WELL TREATING FLUIDS AND METHODS 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to improved high 

temperature, low residue Viscous ell treating fluids and 
methods of using the fluids for treating Subterranean Zones. 

2. Description of the Prior Art 
High Viscosity acqueous croSS-linked gels are used in a 

variety of operations and treatments carried out in oil and 
gas wells. Such operations and treatments include, but are 
not limited to, production Stimulation treatments, well 
completion operations, fluid loSS control treatments and 
treatments to reduce water production. 
An example of a production Stimulation treatment utiliz 

ing a high Viscosity croSS-linked gelled fluid is hydraulic 
fracturing. In hydraulic fracturing treatments, the high vis 
cosity fluid is utilized as a fracturing fluid and a carrier fluid 
for particulate propping agent, e.g., Sand. That is, the high 
Viscosity fluid is pumped through the well bore into a 
Subterranean Zone to be fractured at a rate and pressure Such 
that fractures are formed and extended in the Zone. Propping 
agent is Suspended in the fracturing fluid So that the propping 
agent is deposited in the fractures. The fracturing fluid is 
then broken into a thin fluid and returned to the Surface. The 
propping agent functions to prevent the fractures from 
closing whereby conductive channels are formed through 
which produced fluids can flow to the well bore. 
A variety of cross-linking compounds and compositions 

have heretofore been utilized for cross-linking gelled acque 
ous well treating fluids. Various Sources of borate have been 
utilized including boric acid, borax, Sodium tetraborate, 
Slightly water Soluble borates Such as ulexite, and other 
proprietary borate compositions Such as polymeric borate 
compounds. Various compounds that are capable of releas 
ing multivalent metal cations when dissolved in aqueous 
well treating fluids have also been used heretofore for 
croSS-linking gelled acqueous well treating fluids. Examples 
of the multivalent metal ions are chromium, Zirconium, 
antimony, titanium, iron, Zinc and aluminum. 

Delayed cross-linking compositions have also been uti 
lized heretofore Such as compositions containing borate ion 
producing compounds, chelated multivalent metal cations or 
mixtures of organotitanate compounds and polyhydroxyl 
containing compounds Such as glycerol. However, high 
Viscosity acqueous gels cross-linked with the above described 
croSS-linking agents and compositions have encountered 
operational problems. That is, the high Viscosity croSS 
linked gelled aqueous well treating fluids have often been 
difficult to break after being placed in a Subterranean Zone 
and upon breaking, leave residue in the Subterranean Zone, 
both of which interfere with the flow of produced fluids from 
the treated Zone. Further, at high Subterranean Zone tem 
peratures in the range of from about 125 F. to about 350 
F., a relatively large quantity of gelling agent is required in 
the croSS-linked gelled acqueous well treating fluid to achieve 
adequate Viscosity which produces a greater amount of 
residue in the treated Zone and the high Viscosity produced 
rapidly declines with time. 

Thus, there are needs for improved high temperature well 
treating fluids and methods of using Such fluids wherein the 
fluids require leSS gelling agent thereby reducing the residue 
left in Subterranean Zones treated there with and the treating 
fluids have high viscosities which are stable over time at 
high temperatures. 
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2 
SUMMARY OF THE INVENTION 

The present invention provides high temperature, low 
residue well treating fluids and methods which meet the 
needs described above and overcome the deficiencies of the 
prior art. The improved viscous well treating fluids of the 
present invention are basically comprised of water, a 
hydrated galactomannan gelling agent present in the treating 
fluid in an amount in the range of from about 0.12% to about 
0.48% by weight of the water in the treating fluid; a retarded 
croSS-linking composition for buffering the treating fluid and 
croSS-linking the hydrated galactomannan gelling agent 
comprised of a liquid Solvent, an organotitanate chelate, and 
aborate ion producing compound, the retarded croSS-linking 
composition being present in the treating fluid in an amount 
in the range of from about 0.04% to about 1.0% by weight 
of water in the treating fluid; and a delayed gel breaker for 
causing the Viscous treating fluid to break into a thin fluid 
present in the treating fluid in an amount in the range of from 
about 0.01% to about 2.5% by weight of water in the treating 
fluid. 

The improved methods of this invention for treating a 
Subterranean Zone penetrated by a well bore are basically 
comprised of the following Steps. A Viscous low residue well 
treating fluid is prepared comprised of water; a hydratable 
galactomannan gelling agent; a retarded croSS-linking com 
position comprised of a liquid Solvent, an organotitanate 
chelate, aborate ion producing compound; and a delayed gel 
breaker. The prepared well treating fluid is then pumped into 
the Subterranean Zone at a rate and pressure Sufficient to treat 
the Zone by way of the well bore during which the hydrated 
gelling agent in the treating fluid is croSS-linked by the 
retarded cross-linking composition. Thereafter, the Viscous 
treating fluid is allowed to break into a thin fluid. 

In fracture Stimulation treatments using the Viscous low 
residue well treating fluid, the treating fluid is pumped into 
the Subterranean Zone at a rate and preSSure Such that one or 
more fractures are formed in the Zone and particulate Solid 
propping agent carried by the treating fluid is deposited in 
the fractures. 

It is, therefore, a general object of the present invention to 
provide improved high temperature, low residue Viscous 
well treating fluids and methods of using Such fluids. 

Other and further objects, features and advantages of the 
present invention will be readily apparent to those skilled in 
the art upon a reading of the description of preferred 
embodiments which follows. 

DESCRIPTION OF PREFERRED 
EMBODIMENTS 

AS mentioned above, the improved high temperature, low 
residue well treating fluids of this invention utilize low 
gelling agent concentrations in high temperature 
applications, i.e., 5 to 10 pounds of gelling agent per 1,000 
gallons of water less than has been typically utilized in high 
temperature applications heretofore. The treating fluids have 
Stable high Viscosities and are broken in a controlled manner 
by the delayed gel breaker included in the treating fluids. 
Because the treating fluids have leSS gelling agent and are 
clear, clean aqueous gels, leSS residue is left in Subterranean 
Zones treated there with. 
The improved treating fluids of this invention are suitable 

for performing a variety of operations in Subterranean Zones 
having high temperatures, i.e., temperatures in the range of 
from about 125° F to about 350 F. The treating fluids are 
particularly Suitable for carrying out fracture Stimulation 
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procedures in Subterranean Zones having temperatures in the 
range of from about 200° F to about 275 F. 
An improved high temperature, low residue treating fluid 

of this invention is basically comprised of water, a hydrated 
galactomannan gelling agent present in the treating fluid in 
an amount in the range of from about 0.12% to about 0.48% 
by weight of the water in the treating fluid; a retarded 
croSS-linking composition for buffering the treating fluid and 
croSS-linking the hydrated galactomannan gelling agent 
comprised of a liquid Solvent, an organotitanate chelate, and 
aborate ion producing compound, the retarded croSS-linking 
composition being present in the treating fluid in an amount 
in the range of from about 0.04% to about 1.0% by weight 
of water in the treating fluid; and a delayed gel breaker for 
causing the Viscous treating fluid to break into a thin fluid 
present in the treating fluid in an amount in the range of from 
about 0.01% to about 2.5% by weight of water in the treating 
fluid. 

The water utilized to form the improved treating fluids of 
this invention can be fresh water, Salt water, brine or any 
other aqueous liquid which does not adversely react with 
other components of the treating fluid. The water used in 
well treating fluids normally contains one or more Salts for 
inhibiting the Swelling of clays in the Subterranean Zones 
being treated. The most common clay inhibiting Salt utilized 
is potassium chloride, but other Salts and clay treating agents 
Such as tetramethyl ammonium chloride can also be used. 
The pH of the water is preferably in the range of from about 
6 to about 8.5 to facilitate the hydration of the galactoman 
nan gelling agent utilized. 
The galactomannan gelling agents which can be used in 

accordance with the present invention are the naturally 
occurring gums and their derivatives Such as guar, locust 
bean, tara, honey locust, tamarind, karaya, tragacanth, car 
rageenan and the like. These gums are generally character 
ized as containing a linear backbone consisting of mannose 
units having various amounts of galactose units attached 
thereto. The gums can also be characterized as having one or 
more functional groupS Such as cis-hydroxyl, hydroxyl, 
carboxyl, Sulfate, Sulfonate, amino or amide. Of the various 
galactomannan gelling agents which can be utilized, one or 
more gelling agents Selected from the group of guar and guar 
derivatives. Examples of guar derivatives which can be 
used, include hydroxyethylguar, hydroxypropylguar, 
carboxymethylguar, carboxymethylhydroxyethylguar and 
carboxymethylhydroxypropylguar. Of these, carboxymeth 
ylhydroxypropylguar is preferred. 
When one or more of the above mentioned galactoman 

nangelling agents are dissolved in water, the gelling agents 
are hydrated and a Viscous aqueous gel is formed. In 
accordance with this invention, the galactomannan gelling 
agent or agents utilized are dissolved in the water in an 
amount in the range of from about 0.12% to about 0.48% by 
weight of the water, more preferably in an amount in the 
range of from about 0.18% to about 0.36% and most 
preferably in an amount of from about 0.24% to about 
O.30%. 

The retarded cross-linking composition for buffering the 
treating fluid and croSS-linking the hydrated galactomannan 
gelling agent therein is a liquid Solution comprised of a 
liquid Solvent, an organotitanate chelate, and a borate ion 
producing compound. The liquid Solvent is preferably com 
prised of fresh water present in an amount from about 5% to 
about 15% by weight of the liquid solvent, triethanolamine 
present in an amount from about 5% to about 35% by weight 
of the liquid Solvent, a polyhydroxyl containing compound 
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present in an amount from about 40% to about 65% by 
weight of the liquid Solvent, and isopropyl alcohol present in 
an amount from about 10% to about 20% by weight of the 
liquid Solvent, but other Suitable aqueous Solvent mixtures 
can be used. The liquid Solvent is generally present in the 
retarded cross-linking composition in an amount in the range 
of from about 60% to about 80% by weight of the 
composition, more preferably in an amount in the range of 
from about 65% to about 75% and most preferably in an 
amount of from about 70% to about 72%. 
The organotitanate chelate utilized in the retarded croSS 

linking composition is preferably Selected from the group of 
titanium triethanolamine chelate, titanium ammonium lac 
tate chelate and titanium acetylacetonate chelate. Of these, 
titanium triethanolamine chelate is most preferred. A par 
ticularly Suitable titanium triethanolamine chelate is com 
mercially available under the trademark “TyZor(RTE' from 
the DuPont Co., Wilmington, Del. The organotitanate che 
late utilized is generally included in the retarded croSS 
linking composition in an amount in the range of from about 
15% to about 35% by weight of the composition, more 
preferably in an amount in the range of from about 24% to 
about 28% and most preferably in an amount of from about 
25% to about 26%. 
The borate ion producing compound included in the 

retarded croSS-linking composition can be Selected from the 
group of boric acid, alkali metal borates, alkaline earth metal 
borates, polymeric borate compounds and the like. An 
example of a Suitable polymeric borate compound is a 
polymeric compound of boric acid and an alkali borate 
which is commercially available under the trademark 
“POLYBORGE” from U.S. Borax of Valencia, Calif. The 
borate ion producing compound used is generally included 
in the retarded cross-linking composition in an amount in the 
range of from about 1% to about 15% by weight of the 
composition, more preferably in an amount in the range of 
from about 1% to about 5% and most preferably in an 
amount of from about 2% to about 4%. The molar ratio of 
titanium to borate in the retarded cross-linking composition 
is preferably in the range of from 1 to 0.1, to about 1 to 2. 

Examples of the polyhydroxyl containing compounds 
which can be utilized in the liquid solvent of the retarded 
cross-linking composition include glycerol, erythritol, 
threitol, ribitol, arabinitol, xylitol, allitol, altritol, Sorbitol, 
mannitol, dulcitol, iditol and perSeitol. Of these, glycerol is 
preferred. The polyhydroxyl containing compound functions 
in the retarded cross-linking composition to delay the rate of 
the croSS-linking reaction for a period of time Sufficient to 
permit the aqueous gel to be pumped to the Subterranean 
Zone to be treated. The time can be delayed from several 
minutes to one or more hours in extremely deep Subterra 
nean formations. The particular amount of the polyhydroxyl 
containing compound utilized to delay the croSS-linking 
reaction will depend upon the time delay required. 
Generally, however, the polyhydroxyl containing compound 
is included in the retarded cross-linking composition of this 
invention in a general amount in the range of from about 
30% to about 50%, by weight of the composition more often 
in an amount in the range of from about 35% to about 45%. 
AS mentioned above, the retarded croSS-linking compo 

sition of this invention allows lower concentrations of the 
galactomannan gelling agent to be used at the high tempera 
tures involved. As a result, the high Viscosity treating fluids 
of this invention leave leSS residue in treated Zones after 
breaking into thin fluids and being removed from the treated 
Zones. This in turn results in high regained treated Zone 
conductivities. The retarded croSS-linking composition is 
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generally included in the well treating fluids of this inven 
tion in an amount in the range of from about 0.04% to about 
1.0% by weight of water in the treating fluids, preferably in 
an amount in the range of from about 0.06% to about 0.75% 
and most preferably in an amount of from about 0.10% to 
about 0.20%. 
The retarded cross-linking composition described above 

is preferably prepared as follows. The water, preferably 
deionized fresh water, the polyhydroxyl containing com 
pound used, the borate ion producing compound used and 
the triethanolamine are combined, mixed and heated to 
dissolve the borate ion producing compound. The resulting 
Solution is then combined with isopropyl alcohol and the 
organotitanate chelate used is added to the Solution and 
mixed therewith until dissolved. The resulting solution is 
heated to above 130 F. and held at that temperature for 
Sufficient time to Stabilize the Solution, e.g., 2 to 8 hours, and 
to increase the effectiveness of the cross-linking composi 
tion in producing a treating fluid having high Viscosity at the 
high temperatures mentioned above. After heating, the com 
position is cooled to room temperature. 

While various delayed cross-linked gel breakers can be 
utilized in the treating fluids of this invention, it is essential 
that the breakers used provide a controlled complete break 
of the Viscous treating fluid in a relatively short time, i.e., a 
time in the range of from about 30 minutes to about 24 hours 
at temperatures in the range of from about 200 F. to about 
275 F. and higher. A breaker which is preferred and which 
functions as described above to provide excellent Subterra 
nean Zone regained conductivities is a mixture of calcium 
hypochlorite or an alkali metal chlorite or hypochlorite, and 
optionally, an activator Such as a copper ion producing 
compound, e.g., copper EDTA. Such breakers and activators 
are described in U.S. Pat. No. 5,413,178 issued on May 9, 
1995; U.S. Pat. No. 5,669,446 issued on Sep. 23, 1997; and 
U.S. Pat. No. 5,950,731 issued on Sep. 14, 1999; the entire 
disclosures of which are incorporated herein by reference. 
The delayed croSS-linked gel breaker is included in the 
treating fluids of this invention in an amount in the range of 
from about 0.01% to about 2.5% by weight of water in the 
treating fluids. AS will be understood, the particular amount 
of the breaker included in a treating fluid depends on the 
time required for the controlled break of the treating fluid to 
take place. The amount utilized is most often in the range of 
from about 0.025% to about 1.2% by weight of water in the 
treating fluid. 
As will be understood by those skilled in the art, a variety 

of conventional additives can be included in the well treating 
fluids of this invention Such as gel Stabilizers, bactericides 
and the like which do not adversely react with the treating 
fluid or prevent their use in a desired manner. 
A particularly preferred high temperature, low residue 

Viscous well treating fluid of this invention is comprised of 
water; hydrated carboxymethylhydroxypropylguar present 
in an amount of from about 0.24% to about 0.30% by weight 
of water in the treating fluid; a retarded croSS-linking com 
position comprised of a liquid Solvent present in an amount 
in the range of from about 70% to about 72% by weight of 
the composition, a titanium triethanolamine chelate present 
in an amount in the range of from about 25% to about 26% 
by weight of the composition and a borate ion producing 
compound present in an amount in the range of from about 
2% to about 4% of the composition, the retarded cross 
linking composition being present in the treating fluid in an 
amount in the range of from about 0.10% to about 0.20% by 
weight of water in the treating fluid, and a delayed gel 
breaker comprised of a mixture of Sodium chlorite and 
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6 
optionally a copper ion producing compound present in the 
treating fluid in an amount in the range of from about 
0.025% to about 1.2% by weight of water therein. 

Zirconium compounds, Such as Zirconium triethanola 
mine chelate, Zirconium ammonium lactate chelate and 
Zirconium acetylacetonate, may be Substituted in the present 
invention for the titanium chelates described above, but 
Zirconium is less efficient than titanium. 

The improved methods of the present invention for treat 
ing a Subterranean Zone penetrated by a well bore are 
comprised of the following Steps. A Viscous low residue well 
treating fluid of the present invention as described above is 
prepared comprised of water; a hydrated galactomannan 
gelling agent; a retarded croSS-linking composition com 
prised of a liquid Solvent, an organotitanate chelate and a 
borate ion producing compound; and a delayed gel breaker. 
Thereafter, the prepared well treating fluid is pumped into 
the Subterranean Zone by way of the well bore at a rate and 
preSSure Sufficient to treat the Zone during which the 
hydrated gelling agent in the treating fluid is cross-linked by 
the retarded croSS-linked composition. After being placed in 
the Subterranean Zone, the Viscous treating fluid is allowed 
to break into a thin fluid. 

When the treatment performed in the Subterranean Zone is 
a fracture Stimulation treatment, the treating fluid is pumped 
at a rate and preSSure Such that one or more fractures are 
formed in the Zone. In addition, a particulate Solid propping 
agent is Suspended in a portion of the treating fluid So that 
proppant is deposited in the fracture or fractures. The 
fracture or fractures are propped open by the propping agent 
whereby produced fluid conducting channels are formed in 
the Zone. 

In order to further illustrate the compositions and methods 
of the present invention the following examples are given. 

EXAMPLE 1. 

A base acqueous gel was prepared by adding Sodium 
bicarbonate in an amount of 2.5 pounds per 1,000 gallons of 
water, Sodium thiosulfate in an amount of 10 pounds per 
1,000 gallons of water, a 50% active solution of tetramethyl 
ammonium chloride in an amount of 2 gallons per 1,000 
gallons of water and carboxymethylhydroxypropyl guar in 
an amount of 25 pounds per 1,000 gallons of water to water 
in a 1 liter blenderjar and mixed for about 30 minutes. A 250 
milliliter aliquot of the base gel was removed and placed into 
a 500 milliliter blender jar. A retarded cross-linking com 
position of the present invention was added to the blenderjar 
along with a delayed gel breaker Solution and mixed with the 
base acqueous gel for 30 seconds. Thereafter, a 65 milliliter 
aliquot was removed and placed into a Fann Model 50 
Viscometer cup. The Sample cup was placed on the Viscom 
eter and the system was pressured to 300 psi with the sample 
bath heater at test temperature. Viscosity data was collected 
every Second and time averaged. An R1 cup and B2 bob 
configuration was used. A multi-Scan protocol was used with 
a base rpm of 105; scan protocol: 400, 200, 100, 50, 25, 10; 
Scan every 10 minutes. 
The retarded croSS-linking composition was comprised of 

a liquid Solvent, a titanium triethanolamine chelate and a 
borate ion producing compound, i.e., boric acid, in the 
amounts Set forth above. The liquid Solvent was comprised 
of fresh water, triethanolamine, isopropyl alcohol and glyc 
erol in the amounts given above. The delayed gel breaker 
utilized was Sodium chlorite. The results of these tests are 
given in Table I below along with the amounts of delayed gel 
breaker utilized. 
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TABLE I 

Viscosities Of The Treating Fluid Of The Present Invention. At 275 F. 

Viscosities at 40 sec', centipoises 

O Ib/10OO 2.5 lb/10OO 4 lb/1000 5 lb/1000 
Elapsed Time, gal. gal. gal. gal. 

min. Gel Breaker Gel Breaker Gel Breaker Gel Breaker 

O 1092 875 692 392 
3O 972 735 536 149 
60 852 595 38O 75 
90 732 455 224 1. 
12O 613 315 67 

The test procedure described above was repeated, but 
instead of the retarded cross-linking composition of this 
invention, a borate cross-linker only was utilized in a first 
test and a titanium triethanolamine chelate croSS-linker only 
was utilized in a Second test. The results of these tests are Set 
forth in Table II below. 

TABLE II 

Fluid Viscosities At 250 F. Using Borate Only And Titanium 
Chelate Only Cross-Linkers 

Viscosities at 40 sec', centipoises 

Elapsed Time, min. Borate Only Titanium Triethanolamine Chelate 

O 25 804 
3O 692 
60 533 
90 410 
12O 239 

A comparison of the viscosities over time of the well 
treating fluid of the present invention (Table I) with the 
treating fluids including only borate or only titanium tri 
ethanolamine chelate cross-linkers (Table II) clearly show 
that the treating fluid of the present invention retains much 
higher Viscosities. 

EXAMPLE 2 

A base acqueous gel was prepared by adding an ammo 
nium acetate Solution in an amount of 0.1 gallons per 1,000 
gallons of water, a 25% caustic Solution in an amount of 0.2 
gallons per 1,000 gallons of water, Sodium thiosulfate in an 
amount of 10 pounds per 1,000 gallons of water, potassium 
chloride in an amount of 2% by weight of the water used and 
carboxymethylhydroxypropyl guar in an amount of 25 
pounds per 1,000 gallons of water to water in a 1 liter 
blender jar and the resulting fluid was mixed in the blender 
jar for 30 minutes. The procedure set forth in Example 1 was 
then repeated using a retarded croSS-linking composition 
having the same components and quantities as the titanium 
borate ion producing compound croSS-linking composition 
utilized in Example 1 except that Zirconium triethanolamine 
chelate only was Substituted for the titanium triethanolamine 
chelate-borate ion producing compound in the retarded 
croSS-linking composition in a first test and Zirconium 
triethanolamine chelate was Substituted for the titanium 
triethanolamine chelate in the retarded croSS-linking com 
position in a Second test. The results of these tests are Set 
forth in Table III below. 
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TABLE III 

Treating Fluid Viscosities At 250 F. Using Zirconium Chelate 
Only And Zirconium Chelate-Borate AS Cross-Linkers 

Viscosities at 40 sec', centipoises 

Elapsed Time, min. Zirconium Chelate". Zirconium Chelate-Borate 
3O 586 1153 
60 566 1025 
90 514 1076 
12O 473 929 

"Treating fluid did not contain caustic solution. 

From Table III it can be seen that the treating fluid 
containing a Zirconium-borate retarded croSS-linking com 
position also produced and retained high Viscosities. 

Thus, the present invention is well adapted to attain the 
objects and advantages mentioned as well as those which 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. 
What is claimed is: 
1. An improved high temperature, low residue Viscous 

well treating fluid comprising: 
Water, 
a hydrated galactomannan gelling agent present in Said 

treating fluid in an amount in the range of from about 
0.12% to about 0.48% by weight of said water in said 
treating fluid, 

a retarded cross-linking composition for buffering said 
treating fluid and cross-linking Said hydrated galacto 
mannan gelling agent comprised of a liquid Solvent 
comprising a mixture of water, triethanolamine, a poly 
hydroxyl containing compound and isopropyl alcohol, 
an organotitanate chelate or an organozirconate chelate 
and a borate ion producing compound, Said retarded 
croSS-linking composition being present in Said treating 
fluid in an amount in the range of from about 0.04% to 
about 1.0% by weight of water in said treating fluid; 
and 

a delayed gel breaker for causing Said Viscous treating 
fluid to break into a thin fluid present in Said treating 
fluid in an amount in the range of from about 0.01% to 
about 2.5% by weight of water in said treating fluid. 

2. The treating fluid of claim 1 wherein Said galactoman 
nan gelling agent is Selected from the group consisting of 
guar and guar derivatives. 

3. The treating fluid of claim 1 wherein Said galactoman 
nan gelling agent is carboxymethylhydroxypropylguar. 

4. The treating fluid of claim 1 wherein said polyhydroxyl 
containing compound in Said liquid Solvent is Selected from 
the group consisting of glycerol, erythritol, threitol, ribitol, 
arabinitol, Xylitol, allitol, altritol, Sorbitol, mannitol, 
dulcitol, iditol and perSeitol. 

5. The treating fluid of claim 1 wherein said polyhydroxyl 
containing compound is glycerol. 

6. The treating fluid of claim 1 wherein said liquid solvent 
is present in Said composition in an amount in the range of 
from about 60% to about 80% by weight of said composi 
tion. 

7. The treating fluid of claim 1 wherein said organotitan 
ate chelate in Said retarded cross-linking composition is 
Selected from the group consisting of titanium triethanola 
mine chelate, titanium ammonium lactate chelate, titanium 
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acetylacetonate chelate, and Said organozirconate chelate is 
Selected from the group consisting of Zirconium triethano 
lamine chelate, Zirconium ammonium lactate chelate and 
Zirconium acetylacetonate chelate. 

8. The treating fluid of claim 7 wherein said organotitan 
ate chelate is present in Said composition in an amount in the 
range of from about 15% to about 35% by weight of said 
composition. 

9. The treating fluid of claim 1 wherein said borate ion 
producing compound in Said retarded croSS-linking compo 
Sition is Selected from the group consisting of boric acid, 
alkali metal borates, alkaline earth metal borates and poly 
meric borate compounds. 

10. The treating fluid of claim 9 wherein said borate ion 
producing compound is present in Said composition in an 
amount in the range of from about 1% to about 15% by 
weight of Said composition. 

11. The treating fluid of claim 1 wherein said delayed gel 
breaker is a mixture of Sodium chlorite and a copper ion 
producing compound and is present in Said treating fluid in 
an amount in the range of from about 0.01% to about 2.5% 
by weight of water in Said treating fluid. 

12. An improved high temperature, low residue Viscous 
well treating fluid comprising: 

Water, 
hydrated carboxymethylhydroxypropylguar present in 

said treating fluid in an amount of about 0.24% to about 
0.30% by weight of water in said treating fluid; 

a retarded croSS-linking composition for buffering Said 
treating fluid and croSS-linking Said hydrated car 
boxymethylhydroxypropylguar comprised of an aque 
ous liquid Solvent comprising a mixture of water, 
triethanolamine, a polyhydroxyl compound and isopro 
pyl alcohol, a titanium triethanolamine chelate and a 
borate ion containing compound, Said retarded croSS 
linking composition being present in Said treating fluid 
in an amount in the range of from about 0.1% to about 
0.2% by weight of water in said treating fluid; and 

a delayed gel breaker for causing Said Viscous treating 
fluid to revert to a thin fluid comprised of a mixture of 
Sodium chlorite and a copper ion producing compound 
present in Said treating fluid in an amount in the range 
of from about 0.025% to about 1.2% by weight of water 
in Said treating fluid. 

13. The treating fluid of claim 12 wherein said liquid 
Solvent in Said retarded cross-linking composition is present 
in Said composition in an amount in the range of from about 
70% to about 72% by weight of said composition. 

14. The treating fluid of claim 13 wherein said polyhy 
droxyl containing compound in Said liquid Solvent is glyc 
erol. 

15. The treating fluid of claim 12 wherein said titanium 
triethanolamine chelate in Said retarded cross-linking com 
position is present therein in an amount in the range of from 
about 25% to about 26% by weight of said composition. 

16. The treating fluid of claim 12 wherein said borate ion 
producing compound in Said retarded croSS-linking compo 
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Sition is present therein in an amount in the range of from 
about 2% to about 4% by weight of said composition. 

17. An improved method of treating a Subterranean Zone 
penetrated by a well bore comprising the Steps of: 

(a) preparing a Viscous, low residue well treating fluid 
comprised of water, a hydrated galactomannan gelling 
agent, a retarded cross-linking composition comprised 
of a liquid Solvent comprising a mixture of water, 
triethanolamine, a polyhydroxyl compound and isopro 
pyl alcohol, an organotitanate chelate, a borate ion 
producing compound, and a delayed gel breaker; 

(b) pumping said well treating fluid into said Zone by way 
of Said well bore at a rate and preSSure Sufficient to treat 
Said Zone during which Said hydrated gelling agent in 
Said treating fluid is cross-linked by Said retarded 
croSS-linking composition; and 

(c) allowing said Viscous treating fluid to break into a thin 
fluid. 

18. The method of claim 17 wherein said pumping of said 
well treating fluid in accordance with step (b) is at a rate and 
preSSure Such that one or more fractures are formed in Said 
ZOC. 

19. The method of claim 18 wherein said well treating 
fluid includes particulate Solid propping agent Suspended 
therein. 

20. The method of claim 17 wherein said hydrated galac 
tomannan gelling agent is carboxymethylhydroxypropy 
lguar and is present in Said treating fluid in an amount in the 
range of from about 0.12% to about 0.48% by weight of 
water therein. 

21. The method of claim 17 wherein said retarded cross 
linking composition is present in Said treating fluid in an 
amount in the range of from about 0.4% to about 1% by 
weight of water therein. 

22. The method of claim 17 wherein said liquid solvent is 
present in Said composition in an amount in the range of 
from about 60% to about 80% by weight thereof. 

23. The method of claim 22 wherein said polyhydroxyl 
containing compound in liquid Solvent is glycerol. 

24. The method of claim 17 wherein said organotitanate 
chelate in Said retarded cross-linking composition is tita 
nium triethanolamine chelate and is present in Said compo 
sition in an amount in the range of from about 15% to about 
35% by weight thereof. 

25. The method of claim 17 wherein said borate ion 
producing compound in Said retarded croSS-linking compo 
Sition is boric acid and is present in Said composition in an 
amount in the range of from about 1% to about 15% by 
weight thereof. 

26. The method of claim 17 wherein said delayed gel 
breaker is a mixture of Sodium chlorite and a copper ion 
producing compound and is present in Said treating fluid in 
an amount in the range of from about 0.01% to about 2.5% 
by weight of water in Said treating fluid. 

k k k k k 
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