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FIELD OF THE INVENTION

The present invention relates to Iubricating compositions for fluids nsed

for well drilling or compietion operations, or for workover operations in weils. -

More particularly, the invention describes a process and a composition for

coatrolling the fubricity of warer-base fluids set in wellbores.
BACKGROUND OF THE INVENTION

The conventional method for drilling wells, oil wells or not, consists in
driving in rotation a toothed bit fastened to the end of a drillpipe string, the
'st-l‘ing: B'cing generally dﬁven in rotation by a surface installation. A fluid,

alled drilling fluid or mud, is in jected at the level of the bit through the inner
space of the pipes. The main purposes of this fluid are to clean the bit and the
well by taking the debris up to the surface, to stabilize the walls of the well, to

inhibit the reactions of the geologic formarions in contact with the fluid, etc.

The present invention relates not only to the fluids called driiling ﬂuids_;
but also to the fluids known as completion fluids, as well as to the fluids
called workover fluids, all these fluids being refeaed to Lereaiter as well
fluids. Completion is an operation which continues the driiling operation
when the well reaches the producinw. formation. Completion notably consists
in drilling through the reae‘vo-a roek, testing the formation, fitting out the well
for production and bringing in. For these operations, the completion fluid may
be notably specific to to the reservoir rock and to the efflaents produced.
Workover operations consist in working in a producing well in order ro drill,

redrill, clean the well or change equipments.
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Well fluids must have characteristics which may be adjusted according
10 very varied uses, notably ’:ﬂ'r viscosity, their uclaSuj oT heir mu'atc
conwol capacity. In sor'nc ases of strongly deﬂected wells, honzontm B
weilbores for examplc or more generally wells provxdmc consxaeraolc_.

5 frictons on the wbulars lowered in the well, the lubncuy of thc fluid becom

an important characteristic.

Documents US-A-4,964,615 and US-A-5,318,956 describe the use of
esters of vegetable origin in a-mixwre for drilling fluids. But none of these .

documents relates to the optimized composition according tc the invention.
10 - SUMMARY OF THE INVENTION

The present invention thus relates to a lubricating composition for a well

fluid. It includes -

- from 50 % to 99 % by weight of a part A consisting of one or several
esters obtained by reaction of a monocarboxylic acid (A.i), lirear or
15  branched, including from 8 to 24 carbon atoms, and of a polyc! (A.2), linear or

branched, including from 2 to 20 carbon atoms,

- from 1 % to 50 % by weight of a part B consisting of one or several
monocarboxylic acids, linear or branched, including from 8 to 24 carbop

atoms.

20 The polyol A.2 may be, for example, neopentylglycol, pentaerythritol,
dipentaerythritol, trimethylolpropane and ditnmethylo!propane.
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The monocarboxylic ac1d (Al and part B) may have 1 w03

unsaturations and iacludes 14 to 20 carbon atoms.
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The polyol A.2 may have 2 td 5 hydroxyl groups and inclade from 200 .

6 carbon atoms. Preferably, the polyol may have 4 hydroxyl groups.

group made up of oleic, stearic, inoleic, linolenic, palmitic, paimitoleic, myristic
-acid, and their mixture. The composition may include between 5 and 20 % of

part B, preferably about 10 %.

The acid : alcohol mole ratio (A.1 : A.2) may range between i : 1 and
(n-n/10) : 1, preferably between (1+n/10) : 1 and (n-n/5) : 1, where n represents -

the number of hydroxyl groups of the alcohol A.2.

10

' The composition may include between 80 and 95 % of ester A,

preferably about 90 %.

The composition may also include at most 10 % by weight of tertary
15 amine.

The tertiary amine may be a triethanolamine.

2

The amount of amine, expressed in molar equivalents with respect to

acid B, may range between 0.2 and 1.2.
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The ester part A, the acid part-B and the wiethanolamine may have
respectively the following proportions by weight : about 85.4 %, 9.5 % and -
5.1 %.

The composition may incinde an emulsifying preduct in 2 proportion at

most equal to 2 % by weight with respect to the composition.

The emulsxfylng producz may be selectcd from the group made up of
RADIASURF 713720 moles ethoxylated sorbitan monolaurate) and
RADIASURF 7404 (polyethylene glycol of molecular mass 600).

The invention also relates to a use of the composition according to the

invention for controlling the lubricity of a water-base well fluid.

In this use, the added amount of said composition may range between

about 0.1 % and 10 % with respect to the fluid.

In case the well fluid is very little charged with reactive solids, the added
amount of said composition may range between about 1 % and 3 % with

respect to the fiuid.

In case the fluid is charged with solids, the added amount of said

éomposiﬁon may range between about 3 % and 5 % with respect to the fluid.

The invention also relates to a water-base well fluid including between
0.1 % and 10 %, preferably beiween 1 % and 5 % by weight of a lubricating

compositioa as that defined in the present invention.
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The applicant has found that the combination of the esters and of the
~ acids in the proportions defined in accordance with the.present invendoa - -
leads 1o lubricating compositions which are particularly suitable wher used in

_ water-base well fluids. . . ‘ Ce e

5 Accordma to anothcr embodn'nent of the prcsent mventlon. thc I
applicant has found that certain physical properties of the water-base ﬂuds
could be even improved by mixing up to 10 % by weight (with respect to the
lubricating composition) of one or several tertiary amines into the [ubricating

composition.

io - According to another embodlment of the present mvennon the " _ N
applicant has found that the addition of up to 2 % by Welcht (wuh respect to
the lubricating composition) of an emulsifying product often allows the

. stability properties of the final composition to be improved.

It should be noted that the environmental protection regulations
15 increasingly lay down that the various additives used in the formulation of
well fluids have to be nontoxic and nonpolluting with respect 0 the

environtment.

The lubricating composition of the present invention notably affords the
advantage of meeting the current criteria relating to environmental

20  protection.
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Furthermore, the present'¢omposition may be used with all the water-

base well fluids, for example bentonite-bearing fluids; weighted up or not,

high-pressure/high-temperarre (HP/HT) ﬂ.uids,.soli.d free fluids, etc.

DESCRIPTION OF THE INVENTION

Other feawres and advantages of the invention will be cleat from

reading the following, non limitative examples.

The lubricity of a lubricating composition according to the invention is
tested by means of a "Lubricity tester-Model 212" 'manufactured by the NL
Baroid Petroleum Services company (Instruction Manua!l Part

No.211210001EA). The tests ("Lubricity-surface to surface”) are carried cut

according to the procedures recommended by the standard RP 13B of the
American Petroleum Institute (APY), (100 psi (689 kPa) at 60 rpm). In order 0 -

compare the lubricities of the various compositions, the graduations obtained
with the test apparatus described above have been read. These readings
correspond to reiative values of the friction torque. The lower these read

values are, the better the Iubricity of-the tested cornposition is.

The principle of the examples hereafter is to add to a base fluid a certain
amount of a determined lubricating compositon, the mixture being tested
thereafter in the apparatus. Uniess otherwise specified, the tests have been

carried out at ambient temperature (about 25°C).

The lubricating compositions tested hereafter are defined by the

following nomenclature :
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L1 corresponds to the ester pentaerythrltol monooleate alone,

marketed by the FINA company undsr the trade name. of RADIASURF 7156. -

L2 corresponds to the mixture by we1ght of pen;aerythntol

inenoo!ea e aud of ac.u Radmc;d 268 in the respecuve propomons of8 %. ... . ...

and 18 %. The Radiacid 208, marketed-by the FINA company, contains about
70 % of oleic acid, 10 % of iinoleic acid, 6 % of palmitoleic acid, 5 % of
palmitic acid, 4 % of myristic acid, 3 % of linolenic acid and 2 % of stearic

acid. -

L3 corresponds 1o a commercial lubricant : “MI-LUBE", marketed by the
M.I. company (USA). '

L4 corresponds to a commercial lubricant : "LUBRISAL", marketed by
the MILLPARK company (USA).

L5 corresponds to gas oil.

L6 correspoads to a mixture of pentaerythritol monooleate and of

triethanolamire in the respective pmpérr.iéns of 90 % and 10 %.

L7 corresponds to the mixture by weight of pentaerythritol
monooleate, Radiacid 208 and triethanolamine in the respective

proportions of 85.4 %, 9.5 % and 5.1 %.
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L8 correspond$ to the THXt@E By Weight of pentaerythrito]
monooieate and of Radiacid 208 in the respective proportions of 960 % and

10 %.
L9 corresponds to the ester 2=ethyl-hexyl oleate. " .. . . .. ~JLLI77 "7

s L10 corresponds to the mixture b_y weight of 2-ethyl-hexyl oleate and
of Radiacid 208 in the respective proportions of 85 % and 15 %.
_ L11 corresponds, to the roixmure by weight..of. 2..-e'tl.1.yl'-_t_n"e_{<yl .glfeatg and o
of Radiacid 208 in the respectivé proportions of 90' % and 10 %.

L12 corresponds to the mixture by weight of 2-ethyl-hexyl oleate and
10 of Radiacid 208 in the respective proportions of 95 % and § %.

L13 corresponds tc the system L7 to which 0.15 % by weight of
emulsifier RADIASURF 7137 {20 moles ethoxylated sorbitan moaclaurate),
marketed under this trade name by the FINA company, has been acded.

L14 corresponds to the system L13 in which the emulsifier is replaced
1s by RADIASURF 7404 (polyethylene monooleate of molecular mass 600),
marketed under this trade name by the FINA company.
L2, L7, L8, L13 and L14 correspond to preferred iubricating

compositions according to the invention.
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Examnl_gﬂg.l Case 6f a conventional freshwater fluid

Composition of the base fluid :

- freshwater
- Wyoming beatonite 301
5 - viscosifier (Xanthan) 2gf
- filtcate reducer (AQUAPAC Reg)”  I'gl ™
- dispersant (Polyacryla:e) S ¥-7; B o D e
) - NaOH such that - pH =—.9

The dispersant is a2 polyacrylate FP 30S marketed by the COATEX
10 company (France). |

The product AQUAPAC Regular is marketed by the AQUALON

© company.

The xanthan used for all the tests is the IDVIS marketed by the Dowell -
Drilling Fluids company.

15 In this example, the lubricities of various systems are compared : gas oil
(LS5), two conventional commercial lubricants (L3, L4) and two systems L1

and L2 based on an ester as defined above.

The various systems have been added to the base fluid which is then

mixed and tested.
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- Torque readiﬁg
Bacefgd T T - —
Systems L1 L2 -L3 L4 Ls
(%) -
3 0.5 3 39 50 50
1. 4 ...2- 33 7. 55
2 SV SRS R SR S 7 S R
- O T
o — 4 1 4 7 50 -
10 S ] 4 1 4 7 50

The results show the good performances of the system (1.2) including
two constituents according to the invention. It can be noted that the gas oi}

(L5) has comparatively a very pobr lubricating property.

Example No.2 : Conventional potassium fluid

15 Cbmposition of the base fluid :
- freshwater
- Wyoming bentoaite 30gn
- viscosifier (Xanthan) 2/l
- filtrate reducer (AQUAPAC Reg) lg/
20 - dispersant (Polyacrylate FP 308) 3g/t
-KCl 50 gfl
- NaOH such that pH=9
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In this example, the lubricating performances of the systems identical to -

those of example 1 ars compared. L

Torque readmg

(%)
1 44 44 44 44 44
4 19 8 6 S0 44
10 5 7 3 6 S0 44

One observes that, for 2 KCl fluid, the addition of gas oil or of lnbricant
1.4 does not improve the Iubricating properties. The system L1, based on ester
alone, is efficient from 4 % onwards The performances of the system L2 and
of the commercial lubricaat L.3-are the highest from a concentration of about * ~

15 2.5 %.

This example shows the part played by the acid Radiacid 208 in the

ester-based composition.

Example No.3 : Conventioral fluid in the presence of sodium chloride |

20 Composition of the base fuid :
- freshwater
- Wyoming bentonite 30 g/
- viscosifier (Xanthan) 2¢g/

is Sheet Has Been Reﬂlaced
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- filtrate reducer (AQUAPAC Reg) 1gh | |
- dispersant (Polyacrylate FP 308) 3gh .
-NaCl st LT
- NaOH such that : " pH= 9 " - e
s The lubricating perfonnanceé of s;;stenis; 'Ll, 12 and L3 are compared in
this example. oo T -

The measured values are given in the table hereunder-:-

Base fluid

Torque reading

42
10 Systems ' L1 L2 L3
(%)
05 . 42 5 42
1 42 2 42
2 42 2 42
15 3 38 2 14
4 14 i
5 5 1
These results show the very high performances of the system with two
constituents L2 in the presence of sodium chloride.
20 Example No.4 : Conventional seawater fluid

Composition of the base fluid :
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- S€éawaer " | B T
-Wyommg bentomte o 30in . . ) _ i ____
-viscosifier (Xanthan) . 2¢0 . .
B —.ﬁltrate_ reducer (AQUAPACReg)  igA R
5 - dispersant (Polyacrylate FP30S) - - - 3 gfi- - - - S
-NaOHsuchthat™ "~ ~ ~°~ pH=9"" e EETE

The synthetic seawater used is made up of NaCl (28 c/l) MgCL,.6H,0
(4 8 g/M), CaCl, (1.2 g/, KCl (13 g/M), MgSOy. 7H20 (7.2 g/l) S

The lubricating performances of systems L1, L2, L3, L4 and L5 are
10 compared in this example.

The measured values are given in the table hereunder :

_ Torque reading
Base fluid : 44
Systems L1 L2 L3 L4 LS
15 (%)
05 44 41 44 44 44
1 41 2 42 44 44
2 33 2 42 44 44
3 37 2 38 44 43 .
20 4 37 1 37 43 42
5 9 1 36 42 42
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The commercial lubricants-1.3, 1.4 and the gas-0il LS are litte efficient— - ==
with this seawater formulation. It can be seen that the system L1 is efficient
from 5 % onwards, whereas the system with two constituents L2 is very

efficient as soon as it is added zo the formulation at 2 concentration of i %.

Example No.5 : Conventional fluid in the presence of CaCl,

Composttion of the base fluid :

- freshwater
- Wyoming bentonite 30g/
- viscosifier (Xanthan) 2gf

- filtrate reducer (AQUAPACReg)  1gll
- dispersant (Polyacrylate FP30S)  3gl
- CaCl, 50 g/l
- NaOH such that pH=9

In this example, the lubricating performances t_)f the various systems : L3,
L1,L2, 17 and L6 arc compared.

. Torque reading ...

Base fluid 42 .

Systems Ll -.+12 L3 L6 L7 QU
(%) | | -
0.5 40 40 42 41 32
1 38 38 42. 39 6
\ ) . | .. ...
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36 --36 42 38
36 20 42 36
6 2 42 34
S 2 42 14

A W
WON N

These resuits show that, for this forrhulation contdining CaCl,, the ester

L1 alone is not very efficient. Tg_xe mixture L2 shm_ws better performances, but....... — .. .

the combination of the three products L7 produces the best resuits. By

comparison, the commercial lubricant L3 is very little e ﬁcxent. Addmc

triethanolamine to Lhe ester alone (L6) does not substanually improve the-
resuits. The most efficient combinations are ester + acid Radiacid 208 and

ester + actd Radiacid 208 + wiethanolamine.

Example No.6 : Influence of the triethanolamine concentration in the

mixnire

The influence of the rriethanolamine/acid Radiacid 208 molar
conceniration ratio in the lubricating mikture is tested. The formulaticn of the
base fluid with which the systems are tested corresponds to the formulation

of example 5.

The base lubricating system is made up of the mixiure L8 of
peniaerythritol monooleate/acid in the respective proportiors of 90 : 10. A
certain tricthanolamine conceniration expressed in molar squivalent with
respect to the acid is added ro this base system. The systems thus correspond

to the following mixtures :

This Sheet Has Been Reﬂ
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£L8.0: penia_éfjiih;iﬁbl monooleate/acid 90: 10 T

L8.1: I'.8,0'+ 0.2 tricthanolamine (TEA) molar equivalent

182 :18.0 + 0.8 TEA equivalent _ o "

183:L80+ 10 TEA equivaleat - |
5 L85 :18.0 + 1.2 TEA equivalent

18.6:18.0 +1.4TEA equivalent.

It may be noted that the mixture 1.8.3 corresponds to the mixture L7.

Torque reading
Systems  L8.0 L81 L3.2 L83 L8.5 L8.6
10 (%) -
1 39 34 26 6 12 39
2 37 32 4 2 10 14

A synergistic effect of the TEA and of the acid is brought to light by

these results.

15 These results show that the performances seem to be optimal when the

acid and the triethanolamines molar ratios are close to one another.
Furthermore, too high a TEA concentration with respect to the acid decreases

the synergistic effect of the acid and of the ester.

The tricthanolamine (or another tertiary amine) also affords the
20 advantage of decreasing the corrosive effect of the acid (oleic acid for

example) in the composition.
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Example No.7 : Influence-of the presence of solids.in the fommuladon- - - - "-i.t =

The influence, oa the lubricating properties, of the addition of barite in
the formulation is studied in this example. The purpose of the barize is o
"increase the densny of the mud. The presence of cuttmgs is also smula.;e.d
s adding kaolinite and loading clay (FGN) to the formulation.

The lubricating system tested is L7.

The formulation of the base fluid is the formulation of example 4.

As the case may be, one adds barite to this base formulation untl a
density of 1.4 is obtained, 50 g/l of kaolinite or 50 g/l of loading clays.

10 ' Torque reading
System L7 (%) 0 05 1 2 3 4 S

Base fluid 4 4 2 2 i 1
+barite (d=14) 44 41 38 2 2 2 1
] +kaolinite 44 42 2 2 2 1
+FGN 44 41 38 28 1 1
1

+barite+kaolinite 44 40 30 2 2 2 1
+barite+FGN 44 41 383 33 1 1 1

20 FGN is a loading clay marketed by the CKS company.
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The presence of solids in the, formulation requires a.higher amount.efiz i

lubricating system, bat from 3 % onwards, the results are excellent. In fact, itis
well-known that the preseace of solids in-an aqueous formulation strongly
de_creases:.the performances of lubricating systems. It is well-known that very
mary commercial lubricating systems are little or even not efﬁcient in highly

densified fluid formulations.

This ‘test stiows thadt the éxample L7 of the fubiicating composition

exhibits. excellent lubricating properties in fluids charged with solids insofar
as the proportion of said composition is adjusted with respect to the base

fluid, particularly in view of the types and amounts oi;f the solids preseat.

Example No.8 : High pressure/high temperature formulation

Composition of the base fiuid :
- freshwater
- Wyoming bentonite 19g
- mineral viscosifier (Thermavis) 42 g/l
- filtrate reducer (Thermacheck) 6
- dispersant (Thermathiny -~~~ 19g1
- loading clay (FGN) 50gn
- barite such that _ d =1.4(525 gft;

The products Thermavis, Thermacheck and Thermathin are marketed by

the BAROID company (USA). This formulation is proposed for "EP/HT"

drilling. -
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The lubricating performances of the various systems : L3, L3, L4 Li, ;.2
L7,L8,LS, L11 and

are compared with this formulatiod.

The results are given hereunder :

-~ Torque Teading

Systems (%) 0 05 1 2 3 4 3

L1 39 39 39 38 37 36 34
. a3 4 2 E 2 2

L3 390 38 38 38 10 I i
L4 39 39 40 40 40 395 39

LS 39 39 39 42 42 42 42
L7 39 38 32 4 2 2

L3 39 37 35 4 2 2 2

Lo 39 39 40 40 40 40 40

L10 39 37 26 12 1 il 10
L1l 39 38 37 23 17 14 13

L12 | - 3$%-°39° 38 36 34 24 19

"These tests show that nerther the gas 011 nor the commercial additive L4 -

have a lubricating efficiency. “The additive L3 only works 2t a high

concentration (from 4 % onwards) The two esters alone (Ll and L9) are ¢

.".‘!

" efficient. However, a hrgher efﬁczency 1s observed when they are assocrated

with the acid, the best resulis being obtained with the pentaerythritol
monooleate. An acid Radiacid 208 concentration ranging between 10 and 15

% produces excellent results. However, it may not be advrsable to mcrease

the acid concentration oo much smce it may mcrease corrosro'r Fisks.

Thls Sheet Has Been Reﬂlac

|

Il




——""
. 81715229083 FITZPATRICKS LONDON | F-3848 T-678.P-B24 14.11.99 14:53
. 20

B T HEET HAS BEEN L
. “.‘H'Sb PLACED ... |

Example No,9 : KCI/PHPA (polyacrylamide) formuia.tiOn

Composition of the-base -fluid s oot s o s e

- freshwater - \
- Wyoming bentonite T 30ga
5 -PHPA@CAP) . 3R L L R
- filtrate reducer (AQ"APAC Reg) Tgh=. .. .
‘kKa ) S.Og/i
- - NaOH such that ~ pH=9

The product AQUAPAC is marketed ny the AQUALON comipany and ™ " " =
10 the PHPA is a polyacrylamide of trademark IDCAP marketed by the Dowell 7. ... .70
Drilling Fluids company.

The lubricating performances of the gas oil (L5), of two coaventional
commercial lubricants (L3 and 14) and of system L7 are compared in this

15 example.
Torque reading
Systems (%) 6 05 1 2 3 4
5
20 L3 33 38 38 25 4 4 4
L4 38 38 38 33 31 31 3C
Ls 38 38 38 38 36 35 33
L7 38 36 31 10 2 2 2
-
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" ‘These résults show the very good lubricity of syster L7.

-Exa":i'nﬁ ie. No.10 - Infiuence of ﬂxe--ad&iﬁén—df amr emulsifier

Composition of the.base floid : . .

- freshwater
s - Wyoming bentonite 30 gfl
- Xauthti IDVIS) ™ """ 2gl h

- filiras réducer (AQUAPACReg) ™~ "1'gh
- dispersant (Polyacrylate FP30S) 3 g/

- CaCly 50 g/l
10 - NaCH such that pH=9

The lubricating performances of the systems L7, L13 and L14 are

| compared in this exampie.

The two commercial emulsifiers are surfactants used 2o stabilize

15 emulsions.

Torque reading

\\\\\\\\ il \‘ifﬁif )
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The following measurings have been performied: after. weighting the.. ...

—
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formulation with barite in order to have a density of 1.4.

Base fluid

Systems (%)
05

1

w oA W

In both cases with a2 nonweighted or a weighted fluid, the addition of

an emulsifier does not modify the lubricating capacity of the composition

according to the invention.

Example No.11 : Influence of the addition of an emulsifier in a high

pressure/high temperature formulation

|

Il
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The composition of the base fluid s the same as that in example 8.

Torqué _reédi‘ng

© Bisefluid < S g
S e
05. 38 .37 3F
1 32_ 31 31
2 4 5 4
3 2 2 2
4 2 2. 2
x 2 .2 -2
The addition of an emulsifier does not modify the lubricizy.
Example No.12 : Influence of the addition of a Iubricating system on

the rheological and filtration properties

The compositidn of the base fluid FB, is that of example 10.

One compares in this example the apparent viscosity VA and the plastic
viscosity VP in mPa.s, the yield value YV in Pa (to be moltipkied by 2.0886 10
obtain YV in 1b/100f:2), the AP filtrate in milliliters (ml), of the base fluid FB,
of system L13 and of system L14.

Systems L13 and L14 have been mixed with the base fluid in a

proportion of 2 % for the following measurements.

is-Sheet Has Been Re laced |
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Systems o FB, - ~LI3 = Ll
VA YA 1716
A s TPURTR VI . S TN L AN - SO - S
B T e e e
APIfiltrate - 196 13~ 136

The following measurings have been carried out after -weighting the”
formulation with barite to obtain a density of 1.4. The systems L13 and L14

‘have been mixed with the base floid in a proportion of 3 %. -

Systems FB4 L13 Li4d

VA 30 26 27
VP 18 16 16
YV iL5 9.6 10.5

API filtrate 37.4 17.2 18.2

One observes that the lubricating composition does not modify the
rheology of the base fluid, weighted or not. On the other hard, the filmate is

markedly improved in both cases.
Example No.13 : Differential pressure sticking test

~ The tests consist in measuring the friction between the cake obtained by
filgation of the fluid and a metallic piston simulating 2 Grill string. The
"Differential Sticking Tester-Model 21150" of Baroid Div of NL Corp
{Instruction Manual Part No.2115T0001EA) is used for the tesss.

\
This Sheet H; -
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as follows : ambient temperature of the

" fluid, filtration differential pressure 3.5 MPa, pressure on the disk equivaient

0

15

" 1o 5 MPa, for 10.minutes.

--Corhposition of the-base fluid FBy:- -

.- freshwater

- Wyoming bentorite .| 7" T 3088 UL L
- filtrate reducer (AQUAPAC Reg). 1g

- NaCl

- Barite such that - s

gl .

d=12--

Reference FB, corresponds to- the- base formulation. The various

lubricant systems wh_ich have been tested are : LS, L3,'L4, L1andL2.

Formulations

FB,

FBy+1%LS
FB, +2% L5
FB,+1%1L3
FB;+2 %13
FB,+1%L4
FB, +2 %14
FB,+1%L1
FB;+2%1L1
FB+1%L2
FB;+2%1L2

Torgue
(m.N)
31.6
215
13.6
9

8
113
6.8
5.6

no sticking
4.5

no sticking

This Sheet Has Been Replaced

(in.Ibs)
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100
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It is obvmus that even the composition Ll (ester alone) is more efﬁcxent
for the same amount, than the conventional products. The optimized .

composition L2 exhibits excellent dxffercnnal pressure artxsuckmg

haractenstxcs.- L O
5 Exampl 14 : Fluid without reactive clay

Composttion of the base fluid :

- freshwater . -
- Xanthan (IDVIS) 4gh
- filtrate reducer (AQUAPAC Reg) 101
10 -KO 50gn
- Barite ' 30g1
| Torque reading
Systems (%) 0 05 1 2 3
15 L13 32 2 I 1 i
L3 32 6 5 5 5
L4 32 12 9 g 8
L7 32 2 1 1 1

3

These results show that, even in a fluid formulation without swelling (or
20 reaclive) clay, a formulation referred to as "solid free”, the lubricating power
of the composition according te the present invention, in L13 or L7 form, is

excellent in relation to the commercial lubricants.

This Sheet Has Been Rerlace
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A test has been camied out with the same base fiuid but without bariie, -

*

e : with the composition L13 :

“Torque reading
Systems (%) &' 05 T "2 03
5. . . . - {-‘13' ¢ e . b ""3'2‘“ -"3" D4 '2'." e ."."2:'" wo T ."-2'_.'." ST U TS e
Example No.15 : Influence of thermal aging
_ Composidon of the base flaid: -+ e nnomooe

~ freshwater _
- Wyoming bentonite - 30gn
10 - -NaCi igh

3 % of the lubzicaﬁng composition L7 or L13 is added to this very
simple base formulation. Two fiuid samples have been heated 10 140°C and
150°C in a hot rolling test cell for 16 hours. After return o ambient
temperature {about 25°C), the lubricating power of the fluid samples has beea

15 tested in the lubricity tester according to the previous tests :

25°C 140°C 150°C
L7 ' 1 1 1
L13 1 1 1

This test confirms the excellent temperature strength of the lubricating

20  system according 10 the inventicn.

This Sheet Has Been Reﬁlaced
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1) A1 moncaung composmon for water-base well ﬂmds cnaraczmzed in maz 1t'"’ T

includes : . : s

- from 50 % t0 99 % by weigiii ofa pé.rt A consisﬁng of o;xc -or sev;rai t;tez-'s
obtained by reaction of a monocarboxylic acid (A.1), linear or branched, inciuding 8
to 24 carbon atoms, and of a polyol (A.2), lincar or branched, including 2 10 20
carbon atoms, theacid : alcohol molar ratio (A.1: A 2) ranges is betweed 1 : 1 and

(n-0/10) : 1, where n rcpresents the number of hydmxyl g,roups of the alcohol A

- from 1 % to 50 % by weight of a part B consisting of one or several

monocarboxylic acids, linear or branched, including 8 to 24 carbon atoms,

and wherein the monocarboxylic acid (A.1 and part B) has 1 to 3 unsaturations.

2) A composition as claiwed in claim 1, characterized in that the monocarboxylic
acid (A.1 and part B) includes 14 w© 20 carbon atoms.

3) A composition as claimec in any one of the previous claims, characterized in

that said polyol A.2 has 2 to 5 hydroxy! groups and includes 2 to § carbon atowms.

4) A composition as claimed in any one of the previous claims, characterized in
that said monocarboxylic acid (A.1 and part B) is selected from the group made ﬁp of

oleic, stearic, linoleic, linolenic, paimidc, palmitoleic, myristc acid and their mixture.

Thls Sheet Has Been
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" that the a.czd alcohol molar rauo (A x A 2) renges t between (1+n/ ;0) 1 an;d (n-nlj)

A
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5) A composition as clzimed-in any one of the prevmus c‘laxms chamctenzea m" o

- 1, where w represents the nutaberof hydmxvl groups of thv alcehol A2.

6) A composition as claimed in any one of the previous claims, characterized in

thar it includes between 80 % and 95 % of ester A, preferably about 90 %.

7} A composition as claimeé in any one of the previous claims, characterized in

that it also includes 2t most 10 % of tertiary amine.

8) A composition as claimed in claim 7, characterized in that sa’d teriiary arnine is

a wiethanolamnine,

9) A composition as claimed in any one of claims 7 or 8, characterized in that the

amount of said amine, expressed in molar equivalents with respect to the acid B,

ranges bczwéen 0.2and 1.2

10) A composition as claimed in any one of claims 7 to 9, characterized in that
the ester past A, the acid part B and the miethanolamine have réspecriveiy the foilowing

proportions by weight : about 85.4 %, 9.5 % and 5.1 %.
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11) A composition as.claimed ir any one of the previous claims, characierized in

that it inc}udes an emulsifying pré'dl'xctli'n i.brquiﬁon' a.t"H.!QSi .cq.n'al w02 %bv wezghz . .

with xespectto said composition. . ... .. .. . ... . . .. .

12) A composition as cla:med n claun 11, characrenzed in that the emul sxfy_ng

-product is selected from the group made up of RADIASURF 7 137 (20 moles

emoxylated sorbitan monolaurate) and RADIASURF 7404 (poiyethyiene glycol

13) Use of the composition as claimed in any one of.claimﬁ..l.miZm_m{mout_z; et o i e

-Jubricity of a water-base well fluid.

14) Use as clalmcd in claun 13 cha.racxenzed in that zhc added amoum of sa1d

composmon ranges between abov 0. 1 % a.nd 10 % vmh respectio the fwd

15) Use as claimed in any one of claims 13 or 14, -wherein the well fluid is

charged with very few reactive solids, charactcnzcd in that the added amount of saxd

composition ranges between about | % and 3 % with respect 10, the {luid.
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16) Use as claimed in-any éne-of tleifns 13 or 14, "wherein the fioidiScharged - - - v -

with solids,. charactenzed in. that the added amount of szud composmon ranbes

between about 3 % and 5 % with'respectio the fluid. = *

s © 17) Water-base well ﬂuid"iifclud'ing'bcmeen'ﬁ.i %"and'lﬁ‘ %, 'prefe'rably" T

between 1 % and 5§ % by welght ofa lubncaung composition suck as that defined in

any one of claims | to 12
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