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ABSTRACT OF THE DISCLOSURE
A well treatment fluid comprising a mixture of
(A) a major amount of a first hydrocarbon fluid, the first

hydrocarbon fluid Dbeing composed predominantly of
diaromatics and triaromatics having more than 16

hydrocarbons, and (B) a minor amount of a second
hydrocarbon fluid, the second hydrocarbon fluid being
composed predominantly of hydrocarbons having from 7 to 12

carbon atoms, wherein the mixture has a density greater
than 1000 kg/m3 at 15°C and a viscosity lower than 30
centiStokes at 20°C. In a method according to the
invention, a kill fluid is formed by mixing the first and
second hydrocarbon fluids to produce a hydrocarbon mixture

having a viscosity of less than 30 centiStokes at 20°C and
a density above 1000 kg/m® at 15°C
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TITLE OF THE INVENTION:
Well Treatment Fluid

j

NAME (S) OF INVENTOR(S) :

Dwight N. Loree

FIELD OF THE INVENTION

This invention relates to hydrocarbon fluids used

to treat oil and gas wells, and to a method of making such
a fluid.

BACKGROUND OF THE INVENTION

The ideal kill fluid has density above 1000 kg/m’
at 15°C, low viscosity, high flash point, 1s non-agueous,
has a pour point that is suitable for winter use, and 1is
compatible with a wide variety of geologic formations.

Such fluids are difficult to obtain. Aqgqueous
saline fluids have high flash point and low viscosity, but
tend to be damaging to formations. Condensates and light
petroleum distillates typically have densities much lower
than 1000 kg/m;. Heavier hydrocarbon fluids are often not
suitable due to 1low viscosity and may be formation
damaging, particularly if they contain wax and asphaltene
components. On the other hand, hydrocarbon fluids that are
high in aromaticsié&ejpreferred.for*use in wells since they

tend to be compatible with a wide range of reservoirs.

SUMMARY OF THE INVENTION

There is therefore provided in accordance with a
first aspect of the invention, a well treatment fluid
comprising a mixture of (A) a major amount of a first
hydrocarbon fluid, the first hydrocarbon fluid being
composed predominantly of polycyclic aromatics having more

than 16 carbon atoms, and (B) a minor amount of a second
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hydrocarbon fluid, the second hydrocarbon fluid being
composed predominantly of hydrocarbons having from 7 to 12
carbon atoms, wherein the mixture has a density greater
than 1000 kg/m® at 15°C and a viscosity lower than 30
centiStokes at 20°C.

In a further aspect of the invention, there 1is
provided a method of producing a well treatment fluid,
comprising the steps of:

obtaining a first hydrocarbon fluid, the first
hydrocarbon fluid being composed predominantly  of
polycyclic aromatics and having a density greater than 1000
kg/m3 at 15°C and a viscosity at 20°C greater than 30
centiStokes;

obtaining a second hydrocarbon fluid, the second
hydrocarbon fluid being composed predominantly  of
hydrocarbons having from 7 to 12 carbon atoms and having a
density less than 1000 kg/m® at 15°C; and

mixing the second hydrocarbon fluid with the
first hydrocarbon fluid to produce a hydrocarbon mixture
having a viscosity of less than 30 centiStokes at 20°C and
a density above 1000 kg/m® at 15°C.

The second hydrocarbon fluid i1s a diluent, and

preferably has more than 50 LV% aromatics, and comprises 15

LV or more of the mixture. The resultant mixture
preferably has a viscosity lower than 15 centiStokes at
20°C.

The first hydrocarbon fluid is preferably a light

'

cycle oil that comprises at least 80 LV of aromatics.

The fluid according to the invention may be used
to treat a well by injecting 1t into a well according to
known methods.

In a further aspect of the invention, a method otf
treating a well with a hydrocarbon fluid mixture 1in

association with a target fluid that has a known density
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involves selecting the proportions of a first fraction
composed predominantly of polycyclic aromatics having more
than 16 carbon atoms and a second fraction composed
predominantly of hydrocarbons having from 7 to 12 carbon
atoms such that the mixture has a density matching the

known density of the target fluid. This hydrocarbon fluid

mixture is then injected into the well.

In a further aspect of the invention, there 1s
provided a method of treating a well, the method comprising
the step of:

injecting into the well a hydrocarbon fluid
mixture composed predominantly of polycyclic aromatics

having more than 16 carbon atoms.

These and other aspects of the 1nvention are
described in the detailed description of the invention and

claimed in the claims that follow.

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS
The preferred kill fluid according to the

invention is a 100% hydrocarbon kill fluid with density

greater than 1000 kg/m3 and vigcosity less than 30 ¢St at

20°. In this patent document, "predominantly" in relation

to a fluid component means 50% or more by volume of that
component in the fluid.

This preferred kill fluid 1s formed by first
obtaining a light cycle oil having a density greater than
1000 kg/m3 and a viscosity greater than 30 ¢St (cSt
designates centiStokes). The preferred fluid 1s
predominantly composed of polycyclic aromatics having more

than 16 carbon atoms, preferably having 20 or more carbon

atoms, preferably has more than about 80 LV% aromatics, and

more particularly preferably comprises (all
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figures show LV% as determined by mass spectrometry per
ASTM D-2549, 2786 and 3239) the following components:

Summary:

Paraffins 4.0
Naphthenes 6.3
Aromatics 89.7

The Naphthenic Distribution of the preferred fluid is:

1 Ring 1.6
2 Ring 1.8
3 Ring 2.1
4 Ring 0.8
The Aromatic Distribution of the preferred fluid 1is:
Monoaromatics 10.9
Naphthenebenzenes 5.8
---Dinaphthenebenzenes 5.1
Diaromatics - 42.4
---Naphthalenes 19.9
---Acenaphthenes/Dibenzofurans 11.1
-—-—-Fluorenes 11.4
Triaromatics - 27.5
~—-—-Phenenanthrenes 22.9
-~--Naphthenephenanthrenes 4.6
Tetraaromatics 4.8
———Pyrenes 4.8
Thiopheno Aromatics 4.1
---Benzothiophenes 2.1
---Dibenzothiophenes 2.0
The polycyclic aromatics are preferably

predominantly dilaromatics and triaromatics, however,
providing a formulation of the 1light cycle 01l remains
formation compatible and not too viscous for practical use,

the polycyclic aromatics may 1nclude various amounts of

tetraaromatics.
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This fluid contains the following constituents

according to gas chromatography:

Heptanes 0.13
Octanes 0.28
Nonanes 0.37
Decanes 2.27
Tetradecanes 1.49
Pentadecanes 3.78
Hexadecanes 5.02
Heptadecanes 5.44
Octadecanes 6.99
Nonadecanes 9.62
Eicosanes 17.63
Heneilcosanes 13.55
Docasanes 20.72
Tricosanes 10.47
Tetracosanes 2.24

From this it can be seen that the fluid is
predominantly composed of diaromatics, triaromatics and
other hydrocarbons having more than 16 carbon atoms, and is
more than 50 LV% hydrocarbons having 20 or more carbon
atoms. Diaromatics and triaromatics are  1important
components of the well treatment fluid of the invention
since they are heavy components and yet when added to a
well, particularly with a diluent high in aromatics, tend
not to be formation damaging.

Such a fluid 1s available from Koch Refining
Company, L.P. of St. Paul, Minnesota. This light cycle o1l

has an initial density of approximately 1045 kg/m?, a pour
point of -21°C, a flashpoint of 146°C (PMCC) and a

viscoslity at 20°C of 40.62 cSt.
The light cycle 01l may be injected into a well

directly in conditions that maintain the fluid with a
sultable viscosity, preferably lower than 50 ¢St at the
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ambient conditions, that allows it to flow and be injected
into the well. If the fluid is not warm enough to flow, it
may be heated and kept warm for injection into a well.

The light c¢ycle o0il 1is, however, for most
applications, mixed with a diluent hydrocarbon fluid,
preferably a condensate or light petroleum distillate, that
has a sufficiently low viscosity that the mixture has a
density greater than 1000 kg/m3 at 15°C and a viscosity
lower than 30 centiStokes at 20°C, while the mixture
remalns formation compatible. The 1light cycle o1l 1is
preferably the major component (more than 50 LV%) and the
diluent 1s preferably the minor component (less than 50
LV%).

A preferred diluent with which the light cycle
o1l may be mixed is known by the trademark WAXSOL™, may be
obtained from Trysol Canada Ltd. of Calgary, Alberta,

Canada and has the following properties:

Aromatics 59 LV%

Flashpoint (PMCC) 12 deg.C

Flashpoint (COC) 15 deqg.C

Absolute Density 785 kg/m3 @ 15 deqg.C

API Gravity 48 deqg.C

Cloud Point -22 deqg.C

Pour Point <-60 deg.C

Reid Vapour Pressure 4 kPa @ 37.8 deqg.C
WAXSOL™ fluid is composed approximately of the

following hydrocarbons (LV$  according to gas

chromatography):

1so-Pentane 0.39

n-Hexanes 0.31

Heptanes 11.07

Octanes - 14.90

Nonanes 8.30

Decanes 10.66
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Undecanes 6.15
Dodecanes 3.62
Tridecanes 2.30
Tetradecanes 1.21
Pentadecanes 0.50
Hexadecanes 0.30
Heptadecanes 0.17
Octadecanes 0.13
Nonadecanes 0.08
Eicosanes 0.02
Henelcosanes 0.01
Docosanes 0.02
Benzene 0.46

Toluene 11.40
Ethyl Benzene,m+p-xylene 14.53
o-Xylene 2.61
1,2,4-trimethylbenzene 2.14
Cyclopentane 0.02
Methylcyclopentane 0.46
Cyclohexane 1.21
Methylcyclohexane 7.01

As used 1n this patent document, LV means liquid
volume. It 1s preferred that the WAXSOL™ fluid be added 1in
an amount of about 15 LV% of the mixture to yilield the
mixture having the properties defined above.

‘The resultant fluid mixture, when the light cycle
oll fraction constitutes 85 LV% and the diluent WAXSOLM™
fraction constitutes 15 LV%, has a density of approximately
1006 kg/m3, a pour point of -37°C, a flashpoint of 28°C
(PMCC), a wviscosity at 20°C of 12.36 c¢St, contains 89 LV%
aromatics, has a Reid vapour pressure of 4 kPa @ 37.8
deg.C, Flashpoint (COC) 37°C, API Gravity 9 Cloud

Point -16°C and a Pour Point of -37°C. Viscosity at -20°C
1s 211.6 cSt, at 0° 1i1is 35.82 c¢cSt, and at 5°C 1s 25.83 cSt.

deqg.,
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Mixtures according to the invention that have a viscosity
less than 16 ¢St at 20°C are believed particulary useful.
For a blend of 95 LV% light cycle o1l and 5 LV% WAXSOLM™
the fluid at -20°C 1s frozen, at 0°C has a
viscosity of 103.9 cSt, at 5°C has a viscosity of 70.14 cSt
and at 20°C has a wviscosity of 25.87 c¢St. While the 95/5
blend has a density higher than that of the 85/15 blend, it
1s not pumpable at -20°C, which limits its utility for

diluent,

winter use.

The resultant mixture has a bimodal carbon

distribution in that the mixture has a minor peak in the

gas chromatographic analysis between C, and C,,5, due to the
diluent fraction, and another peak centered at about C,, to
C,o, due to the diaromatic and triaromatic fraction. The C,
to C;, components provide low viscosity, while the C,, to

C,, components provide weight.

Depending on the proposed use, other formation
compatible light hydrocarbons (predominantly composed of C,
- C,, hydrocarbons) may be mixed with the light cycle o1l
in place of or in addition to the WAXSOLM™ fluid.

A  further FRACSOL™
hydrocarbon fluid avalilable from Trysol Canada Ltd. of

exemplary diluent 1is

Calgary, Alberta, Canada, whose properties are as follows:

Aromatics 63 LV%

Reld Vapour Pressure <1' kPa @ 37.8 deqg.C
Flashpoint (PMCC) 30 deg.C

Flashpoint (COC) 35 deqg.C

Absolute Density 815 kg/m3 @ 15 deg.C
API Gravity 42 deqg.C

Surface Tension (01l to Air) 25 dynes/cm @ 22 deg.C

Interfacial Tension (Water to 01l) 27 dynes/cm @ 22 deg.C

Cloud Point 8 deg.C
Pour Point -13 deqg.C
Aniline Point 56 deqg.C
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chromatography):

Heptanes 1.85
Octanes 8.77
Nonanes 7.81
Decanes 9.29
Undecanes 8.44
Dodecanes 6.00
Tridecanes 5.74
Tetradecanes 5.42
Pentadecanes 3.80
Hexadecanes 3.78
Heptadecanes 3.28
Octadecanes 3.28
Nonadecanes 3.74
Eicosanes 2.40
Heneilicosanes 2.75
Docasanes 2.19
Tricosanes 1.62
Tetracosanes 1.76
Pentacosanes 1.21
Hexacosanes 1.11
Heptacosanes 0.86
Octacosanes 0.80
Nonacosanes 0.67
Triacontanes 3.10
Toluene l1.32
Ethyl Benzene,m=p-xylene 3.68
o-Xylene 1.68
l,2,4-trimethylbenzene 1.72
Methylcyclopentane 0.01
Cyclohexane 0.04
Methylcyclohexane 1.89
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Up to 19.56 LV% FRACSOL™ diluent may be added to
the 1light c¢ycle o0il with the density of the mixture
remalining above 1000 kg/m3 at 15°C.

A further example diluent 1is XYSOL™ blend
hydrocarbon fluid available from Trysol Canada Ltd. of

Calgary, Alberta, Canada, whose properties are as follows:

Aromatics 51 LV%

Flashpoint (PMCC) 24 deqg.C

Flashpoint (COC) 23 deqg.C

Absolute Density 800 kg/m3 @ 15 deg.C
PI Gravity 45 deqg.C

Cloud Point -48 deqg.C

Pour Point (-60 deqg.C

Reld Vapour Pressure 2 kPa @ 37.8 deg.C

The composition of XYSOL™ blend fluid 1is
approximately as follows (LV% as determined by mass

spectrometry per ASTM D-2789):

Paraffins 49.00
Monocycloparatffins 16.60
Dicycloparaffins 3.59
Alkylbenzenes 30.20
Indanes/Tetrains 0.03
Naphthalenes 0.58
Alkanes (summary) 49,00
Aromatics (summary) 51.00

XYSOL™ Dblend composition as determined by gas

chromatography 1is as follows (LV$%):

Heptanes 0.83
Octanes 13.85
Nonanes | 14.29
Decanes 11.52
Undecanes 4,46
Dodecanes 1.56

Tridecanes 0.63
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Tetradecanes
Pentadecanes
Hexadecanes
Heptadecanes
Octadecanes

Nonadecanes

Elcosanes

Henelicosanes

Docosanes

Tricosanes

Benzene

Toluene

Ethylbenzene, p+m-Xylene
o-Xylene

1,2,4 Trimethylbenzene
Complex Aromatics

Cyclohexane
Methylcyclohexane

0.54
0.20
0.44
0.16
0.18
0.11
0.11
0.05
0.05
0.02
0.01
4.97
20.91
5.39
2.47
15.02

0.02
2.21

A further example of a diluent 1i1s SOLUENEM™ 24
hydrocarbon fluid avalilable from Trysol Canada Ltd. of

Calgary, Alberta, Canada, whose properties are as follows:

Aromatics
Flashpoint (PMCC)
Flashpoint (COC)
Absolute Density
API Gravity
Cloud Point

Pour Point

Reld Vapour Pressure

50 LV%

24 deg.C

23 deqg.C

780 kg/m3 @ 15 deqg.C
49.8 degq.

<-60 deg.C

<-60 degqg.C
2 kPa @ 37.8 deg.C

The composition of SOLUENE 24™ fluid 1is

approximately as follows (LV% as determined by mass

spectrometry per ASTM D-2789):
Paraffins

Monocycloparaffins

53.08
17.01
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Dicycloparaffins 3.05
Alkylbenzenes 26.37
Indanes/Tetrains 0.03
Naphthalenes 0.46
Alkanes (summary) 53.08
Aromatics (summary) 46.92
Heptanes 0.84
Octanes 14.05
Nonanes 19.22
Decanes 14,64
Undecanes 3.06
Dodecanes 0.65
Tridecanes 0.22
Tetradecanes 0.08
Pentadecanes 0.07
Hexadecanes 0.11
Heptadecanes 0.04
Octadecanes 0.04
Nonadecanes 0.03
Eicosanes 0.03
Toluene 2.00
Ethylbenzene, p+m-Xylene 23.70
o-Xylene 6.81
1,2,4 Trimethylbenzene 2.98
Complex Aromatics 9.76
Cyclohexane 0.02
Methylcyclohexane 1.65
A further example of a  diluent 1s FX-2

hydrocarbon fluid available from Amoco Canada of Calgary,

Alberta, Canada,

whose composition is approximately as

follows (LV% as determined by gas chromatography):

iso-Pentane

n-Pentane
n-Hexanes

0.04

0.06
1.22
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Heptanes 18.19
Octanes 20.60
Nonanes 11.48
Decanes 8.43
Undecanes 4.609
Dodecanes 2.25
Tridecanes 1.52
Tetradecanes 0.65
Pentadecanes 0.38
Hexadecanes 0.28
Heptadecanes 0.24
Octadecanes 0.20
Nonadecanes 0.09
Eicosanes 0.07
Heneicosanes 0.06
Docosanes 0.06
Tricosanes 0.13
Tetracosanes 0.07
Pentacosanes 0.06
Hexacosanes 0.06
Heptacosanes 0.04
Octacosanes 0.09
Benzene 0.19
Toluene 5.04
Ethyl Benzene,m+p-xylene 4 .89
o-Xylene 1.84
1,2,4-trimethylbenzene 0.14
Cyclopentane 0.02
Methylcyclopentane 0.46
Cyclohexane 1.14
Methylcyclohexane 13.04

A mixture of 12% FX-2™ and light cycle o1l has

i

density of 1087 kg/m? at 15°C, viscosity of 12.95 cSt at
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20°C, cloud point of -18°C, pour point of -39°C and a flash
point of 27°C. ,

While each of the hydrocarbon fluids WAXSOLM,
XYSOL™, SOLUENE 24™ and FRACSOL 30™ with which the light
cycle oil may be mixed has more than 50 LV% aromatics, and
this 1s preferred, it 1is believed possible to use a
condensate or light petroleum distillate having as low as
30 LV% aromatics.

A further example of a diluent is SOLUENE™ HAD
hydrocarbon fluid available from Trysol Canada Limited of

Calgary, Alberta, Canada, whose composition is

approximately as follows (LV%¥ as determined by gas

chromatography) :

Nonanes 0.18

Decanes 11.16
Undecanes 60.35
Dodecanes 16.59
Tridecanes 1.62

Tetradecanes 0.39

Pentadecanes 0.33
Hexadecanes 0.11

Heptadecanes 0.17

Octadecanes 0.11

Nonadecanes 0.03

Elcosanes 0.01

Henelcosanes 0.01

Toluene 0.06

Ethyl Benzene,m+p-xylene 5.75

o-Xylene 1.15
l,2,4-trimethylbenzene 1.99

When a mixture of 10 LV% SOLUENE™ HAD is mixed
with 90 LV% light cycle 0il (density 1040), the f£luid had

a pour point of -42°C, a density of 1030 kg/m, at 15°C, and
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a viscosity of 20 cSt at 20°C. The density of SOLUENEM™ HAD
1s 924 kg/m; at 15°C.
After mixing the light cycle o1l with one or more

of the diluents as outlined above, the fluid may be
injected into a well to kill the well in accordance with

known techniques.

A further example of a fluid believed to have
utility for providing high density components is a light
cycle o1l available from Koch Refining Company that has the
following characteristics:

Absolute Density @ 15.0 deg C 1090 kg/m® ASTM D-4052
Pour Point -15 deg C ASTM D-97

Flash Point (PMCC)@ 101.325 kPa 201 deg C ASTM D-93
Color orange

Cloud Pt: Fluid gelled with no apparent crystal formation
Reid Vapour Pressure @ 37.8 deg C: Fluid is too viscous @

0 deg C for measurement

Kinematic Viscosity @ 0 deg C »>150,000 ASTM D-445
Kinematic Viscosity @ 20 deg C 3323 '

Kinematic Viscosity @ 40 deg C 209.9

Kinematic Viscosity @ 60 deg C 40.10

Flulid composition of this high density fluid as

determined by mass spectrometry is as follows (LV%):

Paraffins 0.8
Naphthenes 9.2
Aromatics 90.0

Naphthenic Distribution-Caps

1 Ring 1.1
2 Ring
3 Ring 2.3
4 Ring
5 Ring 1.3
6 Ring 0.7
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Monoaromatics 5.0
~_Alkylbenzenes 0.0
____Naphthenebenzenes 1.8
---Dinaphthenebenzenes 3.2
Diaromatics 8.8
---Naphthalenes 0.5
-—-—-Acenaphthenes/Dibenzofurans 3.4
-—--Fluorenes 4.9
Triaromatics 25.0
—-——-Phenenanthrenes 14.1
---Naphthenephenanthrenes 10.9
Tetraaromatics 40.9
-—--Pyrenes 33.1
___Chyrsenes 7.8
Pentaaromatics 0.5
____Perylenes 0.5
~ _Dibenzanthracenes 0.0
Thiopheno Aromatics 6.1
---Benzothiophenes 3.1
-—--Dibenzothiophenes 3.0
____Naphthabenzothiophenes 0.0
Unidentifies Aromatics 3.7
____Class I(See Naph.Phen.) Inc W/NPA
~_Class 1II 0.0
- Class III 0.0
____Class 1V 3.6
~ Class V 0.0
- Class VI 0.0
Class VII 0.1

The invention also permits matching the density
of the fluid mixture to another fluid. For example, in the

case of a squeeze in a heavy o1l reservoir, it is desirable
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to match the squeeze fluid density to the density of the
heavy oil. A mixture is selected according to the formula:
(Dico:X *+ Dgjruent: (1-x)) = Dheavy Ooil’ where D1co 1s the
density of the 1light cycle o0i1l, eqg from Koch Refining
Company, Dg;juent 1S the density of the diluent, Dheavy oil 18
the density of the heavy o0il, and x is the fraction of
light cycle 01l and 1-x 1is the fraction of the diluent.

This mixture then has a density that matches the density of
the heavy oil.

In a further example, during acidizing of a well,
it 1s beneficial to add a solvent that has a density equal
to the density of the acid, since this 1is believed to
assist in forming a stable emulsion of acid and solvent. A
mixture 1is formed by adding an amount of diluent and the
light cycle oil that has a density that matches the density
of the acid according to the formula (Dy.o-Y * Dgijuent: (1-

Y)) = Dycijqr Where D,_..45 15 the density of the acid. y is the

aci
fraction of 1light cycle o0il. An exemplary acid is HC],
which 1s typically used in acidizing with a density of 1070
kg/m; (15% solution). Mixture of the heavy light cycle oil
(1090 density) with one of the diluents may be used to
achieve this density. The fluid whose density is to be
matched may be referred to as the target fluid.

The fluid may be used during squeezing, where
pressure is applied to the fluid in a well at lower than
frac pressures, during fracs or minifracs where pressure
above or just above frac pressure is applied to the fluid
in the well, during acidizing, killing the well and other

well treatment applications where high or variable density

solvents are beneficial.
A person skilled in the art could make immaterial

modifications to the invention described in this patent

document without departing from the essence of the
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invention that 1s 1ntended to be covered by the scope of
the claims that follow.
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5 THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS:

1. A well treatment fluid, comprising:

a mixture of (A) a major amount of a first

10 hydrdcarbon fluid, the first hydrocarbon fluid being

f—

composed predominantly of polycyclic aromatics having more

than 16 carbon atoms, and (B) a minor amount of a second
hydrocarbon fluid, the second hydrocarbon fluid being
composed predominantly of hydrocarbons having from 7 to 12

15 carbon atoms; and

wherein the mixture has a density greater than

1000 kg/m’ at 15°C and a wviscosity lower than 30

centiStokes at 20°C.

20 2. The well treatment fluid of claim 1 in which the
second hydrocarbon fluid comprises at least 30 LV%
aromatics.

3. The well treatment fluid of claim 1 in which the

25 second hydrocarbon fluid comprises at least 50 LV%

aromatics.

4 The well treatment fluid of any of claim 1, 2 or

3 1n which the mixture has a viscosity lower than 15

30 centiS8tokes at 20°C.

5. The well treatment fluid of claims 1-4 in which
the second hydrocarbon fluid comprises at least 15 LV% of
the mixture.

35
6 . The well treatment fluid of claims 1-5 in which

the first hydrocarbon fluid comprises at least 80 LV% of

R T I N e T R e e S N R B T R R N 0 e N B T L T A N B T S N B O L 3 T N T T I B B A A T I N S T TR 1 T N R P I I 5 4 Ty A L 3 B T Ty N ot T T A A A R RN T, D N T T P00, 0 Tt Ny G o P 3N KU IR0 e 3 1 (L TS T, WMo A L 35T st v ADE ¥y P CRp——




10

15

20

25

30

35

ERR st o ¥ b . pav - ey el oY A b e s o d - . N AR A . ey = “ . -t s v . - ey ‘e Ty - .o DA B . P - - - . .. - . .
" B T R TS T A AN TR A VI T RN o B S AT 2 S N TR 2 R S A AT A ¢ e v 550 T G D M A N < L TR Y R T S 2 T T T T D L o PV s L . T M ¥ o B T T Yk T O VR e S T A AL T3 S OV VTS i Ve N S N T W7 A TY a0 AN 7 BVt 58 T, 3 ST Ay Ao S b A DV A2 AT ML PR AT AR Y At S s i B

CA 02189610 2001-06-28

20

aromatics.

7 . The well treatment fluid of any of claims 1-6 in
which the polycyclic aromatics are comprised predominantly

of diaromatics and triaromatics.

8. A method of producing a well treatment £luid,

comprising the steps of:
obtaining a first hydrocarbon fluid, the first
hydrocarbon fluid  being composed = predominantly of

polycyclic aromatics and having a density greater than

1000 kg/m’ at 15°C and a viscosity at 20°C greater than 30

centi1Stokes;
obtaining a second hydrocarbon fluid, the second
hydrocarbon fluid being composed = predominantly  of

hydrocarbons having from 7 to 12 carbon atoms and having a

density less than 1000 kg/m’ at 15°C; and

mixing the second hydrocarbon fluid with the

first hydrocarbon flulid to produce a hydrocarbon mixture

having a wviscoslity of less than 30 centiStokes at 20°C and

a density above 1000 kg/m’ at 15°C.

9. The method of c¢laim 8 1n which the second

hydrocarbon fluid comprises at least 30 LV% aromatics.

10. The method o©of c¢laim 8 in which the second

hydrocarbon fluid comprises at least 50 LV% aromatics.

11. The method of claims 8, 9 or 10 in which the

mixture has a viscosity lower than 15 centiStokes at 20°C.

12. The method of claims 8, 9, 10 or 11 in which the
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5 second hydrocarbon fluid comprises at least 15 LV% of the

mixture.

13. The method of claims 8-12 1in which the first
hydrocarbon fluid comprises at least 80 LV% aromatics.

10
14 . The method of any of c¢laims 8-13 in which the

polycyclic aromatics are comprised predominantly  of

diaromatics and triaromatics.

15 15. A methoed of treating a well, the method
comprising the step of:

injecting 1nto the well a hydrocarbon fluid

comprising mixture comprising a first fraction composed
predominantly of polycyclic aromatics having more than 16
20 carbon atoms and a second fraction composed predominantly

of hydrocarbons having from 7 to 12 carbon atoms, wherein

the mixture has a density greater than 1000 kg/m’ at 15°C

and a viscosity lower than 30 centiStokes at 20°C.

25 16. A method of treating a well with a hydrocarbon
fluid mixture in assoclation with a target fluid that has

a known density, the method comprising the step of:
forming the hydrocarbon fluid mixture by mixing
together a first fraction composed predominantly of
30 polycyclic aromatics having more than 16 carbon atoms and
a second fraction composed predominantly of hydrocarbons
having from 7 to 12 carbon atoms, wherein the mixture has

a density matching the known density of the target fluid;

_ and injecting the hydrocarbon fluid mixture into
35 the well.

17. The method of claim 16 in which the target fluid
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5 1s acid.

18. Th

18 the reservoir fluid.

= method of claim 16 in which the target fluid

10 19. The method of c¢laim 17 or 18 1in which the

hydrocarbon fluid mixture 1s squeezed in the well.
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