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FLUI [ | NCLUDI NG THE COMPOSI TI ON The presant invention relates to

| ubricating conpositions for flujids used fee=wetrh drilling or conpletion .
operions, or for workover op§ osq_g_‘_ EN INbr e "pard,i cul ar| the
I nvention descrl bes a process gnd a- EDI hr “cont fi

lubricity of water-base fluids s Ryt — BACK
| NVENTI ON The conventi-onal method for er l1ing wells, oil vvel | s or not

consists in . 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

s controlling the kubricity of water-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,

10 called drilling fluid or mud, is injected 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_;

15 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 r.eservo ¥ Tock, esiing the formation, fitiing out the well

20 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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string, the string being generally.-drivenzin rotatlen by a surface
instgl-lation. A fluid, called drilling fluid gr W at t-he' T
{lpur poses of

| evel ~of the bit through the i nner space of t

this fluid are to clean the bit and the well up to the
surface, to stabilize the walls of the well, to |nh|b|t the reactions of
the geol ogi ¢ foryedli PRY MuSORARS thiatristies Wikl mat be adiBed BSiting
invention relates not only to the fluids called drilling Tluids, but "also

to t he flui deo keouvaaedcosas), eiccahslyf ﬁm-ds,svesx yvet‘imas'.ct-sx.j hor i‘iamr @iiuratc
control capacity. In some’ cases of strongly deﬂected wells, honzontm -
weilbores for examplc or more generally wells provxdmc consmeraolc_

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 ditrimethylo!proparﬁe.

_—

“ﬁli’iiﬂ‘tiiitﬁﬂl I riu




cal | edpymikewer f| ui ds, mTZPATRENS NS bei ng T8 TER FoPHer eaf thrla®d 1447
wel | fluids. Corrpletlonls an operation which’ contihues the drilling '
operation when the well reaches the produci forpatl
consfsts in drilling through the reservoir {jopis drasstridas Bhenf
fitting out the well for production -and briflgi ng REPLACED! hesq
the conpletion fluid may be notably -specifi CFoFo—FFc—FEeSErs
‘to the effluent s ver ti,@RS iNng a -’
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producing well in red or change
equi PMeNt s. ynsamrations and includes 14 to 20 carbon atoms.

rmation;
oper at i""oh's'-,

The polyol A.2 may have 2 td 5 hydroxyl groups and inclade from 200 . e

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

s  The monocarboxylic acid (A.1 and part B) may be selecied. from. ?hc e

group made up of oleic, stearic, linoleic, linolenic, palrmuc, palrmtolelc mynsac
-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
10 (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.

' 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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becones an inportant characteristic. Docuiment US- A- 4,964, 615 and

US- A-5, 318, 956 descri be the -use of esters of

[
for owilli ng fluids. But none of these docung nts r%i%’%@"\ % eflopti m zed-

conposition according to the invention. SUMVH

9ENT| | The

present invention thus relates to a |ubricating corrp05|t| on for a well
fluid. It includgge applicant has found that the combination of the esters and of the

10

15

20

~ 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.

Accordma to anothcr embodn'nent of the prcsent mventlon. thc e

applicant has found that certain physical properties of the water-base fluids
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.

According to another embodlment of the present mvennon the

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
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

protection.
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esters obtai ned by reaction of a nonocar kpxyl i ror..  .......-
branched, including from8 to 24 carbon* atomsJ FJArs sﬁiE@r RS wekEn( | 2)
|t nedr or branched, including from2 to 20 carnjon ah&FEACEDfromf %to 50 %

by wei ght of a part B consisting of one or sevﬁ Qiiciaisisaciscim ot acids,. ..
linear or branched, "including from 8 to:24 carbon-atons. The poI yol. /A2, rray

‘be, for exanple F&ﬁs&ﬁmr&l ey piRsenDESHaPBSITIoH! inkf/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

5 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

10 No.211210001EA). The tests ("Lubricity-surface to surface”) are carried cut
according to the procedures recommended by the standard RP 13B of the
eAmaric:«m Petroleum Institute (API), (100 psi (689 kPa) at 60 rpm). In order to
compare the lubricities of the various compositions, the graduations obtained
with the test appafatus described above have been read. These readings

15 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

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

The lubricating compositions tested hereafter are defined by the

following nomenclature :

This Sheet Has Been Replaced
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nonocar boxylic acid (A 1 and part B) may have 1 ! s _and
includes 14 to 20 carbon atons. The poI yol A 2 : oxyl. .
groups and include from2 to = |

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

inenoc!ea e aud of ac.u Radmc:d 2068 in the respecuve propomons of 85 % ... e

s and 15 %. The Radiacid 208, marketed-by the FINA company, contains 2bout
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
10 MI 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

15 triethanolamine in the respective pmpdrr.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 %.

Sheet Has Been Replaced
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6 cardbon atons. PreferabIFy, t he polyol may have 4 hydroxyl groups... The.

nmonocar boxylic acid (A 1 and part-B) .may de sel. eq% ete—gy RO P -~
of. oleic,
acid~and their mixture. The composition may include HERIEQED and |20 % of
part B, preferably about 10 % The acid: al cohol Mol € TratTo (AA+2) nmay

.range betvveen 1: & and (n-n/10): rF% eferably_hb e_? 1+n/ 10
ey p

(n-n/5):
A 2.

1, wherle

)

10

15

stearic, linoleic, linolenic, palnmiticy B‘ﬂﬁﬁ-tEElFeMssml tic

. l.and ... _
nCOEEPERRGY JOt FRE TORHIFE oPY hY&T Sﬂﬁgeﬁy thgited cohol
mounooieate and of Radiacid A(}o in the rcsPectrve pmpomons of 90 % and

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

L10 corresponds to the mixture by weight of 2-ethyl-hexyl oleate and
of Radiacid 208 in the respective proportions of 85 % and 15 %.

L11 corresponds. to the rmxmre by weight.of. 2-ethyl-hexyl oleate and L
of Radxacnd 208 in the respective proportions of 90' % and 10 %.

L12 corresponds to the mixture by weight of 2-ethyl-hexyl oleate and
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
by RADIASURF 7404 {polyethylene monooleate of molecular mass 600),
marketed under this rade name by the FINA company.

)

L2, L7, L8, L13 and L14 correspond to preferred iubricating

compositions according to the invention.
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The cofPosItron may i nclude between 80 and 95 % of ester A preferably
about 90-% The conposition may..also include. at . AR

terti-ary amne. The tertiary amne may be a'tri et‘hag@l—@mrr}ms g’fg@q bunit of "

ani.ney. expressed in nolar equival ents-with ‘respect t CRERILACED - may |f ange - T

between 0.2 and 1. 2.
Examn_gﬂg,l Case of a convennonal ﬁeshwater qum

Composition of the base fluid :

- freshwater
- Wyoming beatonite - 30g1
5 - viscosifier (Xanthan) 2gf
- filtrate reducer (AQUAPAC Reg).  I'gl ™
- dispersant (Polyacrylate) - 0. 3
- - 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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4 The "ester part A, the acid part B and the triethanol am ne may have
% and

respectively the follow ng proportions by Qei gthT‘

5.1 % The conposition nmay include an enul sifyi nig THISOBIEET HAS BERKO ortion
at nost equal to 2 % by weight with respect to tjhe coOREBEACEDN.

- Terque reading

B g A
Systems L1 L2 L3 L4 Ls
%) o
5 05 3 39° 50 30
1 4 ...2- 33 7+ 5%
.2 41 6T sp . B
3 4 1 5 17 50
SR 4 1 4 7 50 o
10 5 4 1 4 71 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 co;npafa.tivcly a very pobr lubricating property.
Example No.2 : Conventional potassium fluid
15 Cbmposition of the base fluid :
- freshwater
- Wyoming bentoaite 30 g/l
- viscosifier (Xanthan) 2g1
- filtrate reducer (AQUAPAC Reg) lg/
20 - dispersant (Polyacrylate FP 308) 3g/t
-KQ 50 gfl
- NaOH such that pH=9

This Sheet Has Been Re; ﬂ
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The emBF'SPRS%G pr oduct FrrligtrgmbTeRICsKeSI ected: {rom t-he—gtoun made L RADI ASURE
7137 (20 nol es et hoxyl-ated sorbitan menotlaura e)’Hi&rEI—t@QFDhA’@HBEN7O4 '
(polyet hyl ene glycol of nolecul'ar mass 600). e ] nHERLAOEDa| SO ‘ elates to”
a usé of the conposition according to the inveRt+or i ng t he

lubricity of a water-base well fluid. In this use, the added rmunt of said
conposi tion nay_range between about 0.1 %and 10 %w th respect to the

fluid. In case iméhigesxamplg; thelybrisagng pesformances pfdheSyHemedestcai ol i ds;

the added
© thoseof example 1 arzcompared.

Torque reading .

Baseﬂtlid. . « v e . 44 PR -
S " Systerns .- g L2 . L3 L4 i3 ]
(%)
1 44 44 44 44 44
3 | - 37 e 10 6, ._50 _a.‘r - e T steseBEAS N oo
4 19 8 6 50 44
10 5 7 3 6 50 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 25 %. |
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 30g/1
- viscosifier (Xanthan) 2¢g/
ms|lslliif|t 1 ieﬂlilced
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anount B1GES2R9PES conposi t FFP range El)et en about. 1 % and 3 % wi t-h- respect -

to-the fluid. In casetheflwdls chard’d-vmth -sol i ds, the added am)unt Qf

sai d_conposi tion may -r-ange-between-about '3 % and [F-g5w LII Ieb p the 77
fluis. The invention also relates to a water-bas \XEIQS" grﬁ’@ﬁb’d ng '
between 0.1 % and 10 % preferably between 1 % a ht offla - - - - -
| ubricating corrpqs&la_latoen ucer?ngggi’ArFﬁ in the pg,lesent i nvent 1 on.
- dispersant (Polyacrylate FP 30S) 3¢l S
Ma s
‘NeOHsmchthat  PH=9 S
s The lubricating perfonnanceé of s;;stenis; 'Ll, 12 and L3 are compared in
this example. T o

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

| Torque reading
Base fluid 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 :

is Sheet Has Been Replaced
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5 The®applicant has found that the conmbipation of- the esters and of the -

acids in the proportions defined i.n accordance W th, the present l.nventi.on. ..
| eads.to 1ubricating conposi ti ons which are partl Li%' St en used
in waf er-base wel| fluids. According to another ghb g ﬁ%TUﬁStBEéNp esent .

-,

i nventi.on, the PLACED
- seawater . o
- Wyommg bentomte 30 gli o o
R
. - ﬁltrate__ reducc; (AQUABA:C Reg) ign L
-5 - dispersant (Polyacrylate FR-30S) --- - 3 gh--- - e e e e
' NaOH suchthat” "~ -~ = . pH=9 - ) L e

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

; Thls Sheet Has Been Reﬂlaced
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appl i cATITREL S ound t hat™ ' TEFTR A phY R al propeft?es of the water-base

fluids..could be even inproved by m xi ng-14p-to -0 % by. wei ght (with respect

to the lubricating conposition) of one or several - f to the -
| ubri%ating conposition. According to another enbpdiHi@RHEET HABBEFNgent o
i nvention, the applicant has found that.the addit|ion. ofAGR-AGED 9% byj wei ght . -

(wWth respect to the lubricating conposition) of am enulrsifyrng product -
of ten al |l ows th&et edrbriergiabivipirakises3 plAtaed - thergas-aibifcaetiide affichont— - -
I mproved. '

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 %.

.9 -
Example No.5 : Conventional fluid in the presence of .C:;élz

Composttion of the base fluid :

- freshwater

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

- filtrate reducer (AQUAPAC Reg) 1gh

- dispersant (Polyacrylate FP 30S) 3g/t

- CaCl,y 50gn

- NaOH such that pH=9
15 In this example, the lubricating performances t_)f the various systems : L3,

L1,L2, 17 and L6 arc compared.
o . Torque ij_éading S
Base fluid 42 .
Systems Li--12 L3 L6 L7 - - - oo
20 (%) _ |
0.5 40 40 42 41 32
1 38 38 42 39 6
\ . . ._
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It sholl'd*¥ERBt ed t hat rhe environnmental protection. regul ations

increasingly lay down that the various additivesy; asetk formul ation of
wel | fluids have to be nontoxic arid ‘nonpofl "t i ng{ e

g
envi rdnnent. The lubricating conposition of the 1 ﬁ" ot ably
affords the advantage of neeting the current cri _ )
envi ronmental protection. R

36 - -36 -...-_.42._ 38 2 '
3 36 20 42 36 2
4 6 2 42 34 2
5 5 2 42 14 2
5 These resuits show that, for this formulation contdining CaCl,, the ester =~ =~

L1 alone is not very efﬁcien_t. Tg_xe mixture L2 shm_ws better performances, but. ... — ... .
the combination of the three products L7 pfoduce§ the pest resuits. By
comparison, the commercial lubricant L3 is very little exﬁcxent Addmc
triethanolamine to Lhe ester alone (L6) does not substanually improve the-.

10 results. 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
15 conceniration ratio in the Iubricating 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

20 certain triethanolamine 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 Reﬂlaced
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6 Furt-‘h%]r'?rlfg?zéa,a'? he preseﬁtIT%Pc‘)qm%omtlggnONnay be used with all the water- base

wel | fluids, for exanple bentonite-bearin§ fiuids, weighted up or rot,.
hi gh-pressure/ hi gh-tenperature {HP/HT) fluids, Sgrid_tre e
DESCRFPTI ON OF THE | NVENTI ON Ot her features and %dv’é'ﬁ*t%@@ RAS BEENI
will be clear from il REPLACED

L8.0 : pentaerythritol monooleate/acid 90:10

L8.1 : L8.0 + 0.2 triethaniolamine (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 : 1.8.0 + 1.4 TEA equivalent.

C_.__"._._. S e ;:- ..
vention

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

Torque reading
Systems  L8.0 L81 L82 L8.3 L85 L8.6
10 (%) |
1 390 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 triethanolamine molar ratios are close tc 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.

.This Sheet Has Been Relilaced .
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! F-948 T-678 P—tazi
r eadi nG1T4982999F| owi ng, AP T8 e gnples...The lubricity of a-

Iubrlcatl ng conposition according to thé |nvent|0n l.s—tested by. nmeans Of a2

"Lubricity tester-Mdel 212" manufactured by the; Ny Bapef fl %té%ﬂ
Servitces conpany (Instruction Manual .Part. No. 21121000 %ﬁ 3,
("Lubricity-surface to surface") are carried ott ~accordiagta-—th

procedures recommended by the standard RP 13B of t e Amerd can Pet-r ol eum -

14, 11 95 14 52

Institute (APl )ExaumpleNo.7:daflurmeg obihequesqnss of pﬁsxg;gbmww,e t e _._'_'..'_-._2;

| ubricities of the various conpositions, the graduations obtai ned

The influence, oa the lubricating properties, of the addition of barite in
the formulation is studied in this example. The purpose of the bariie is 1o
"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.

Thls Sheet Has Been Rer
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: TRICKS LONDON F-948 T-678 P-022 _
Wi th 4 19871322P%%hpar at us TEELTTHET ABGTe have been. read. These readings - - -. .

correspond to relative values of the fr_ilét i on torghex 0. hese..read. ... .
vatues-are, the better the lubricity of the tested mempasid 945 bien
principle of the exanples hereafter is to add to.ad baser&ébuAged. Certjpin, . ..
aifount of ‘a determined |ubricating conposition, theFxoe—hbetng-td ,
thereafter int apparatus, Upl ess otherw.se speci.fied,.the tests have '
been carried out DIgeResh pf lsﬁﬂﬁ% F&fhﬁ;&?ﬂ&gé%@nzfiqmﬁu A jghar AeoRatphg —

iti tested h fter, fi by th P
conposi tiong te gaueng' sy%%eergl, bot from 3 Lonws s, the results are excellent. In fact, it is

well-known that the preseace of solids in-an aqueous formulation strongly

decreases the performances of lubricating systems. It is well-known that very

v

many commercial lubricating systems are little or even not efficient in highly

densified fluid formulations.

This test shows thdr the éxample L7 of the Tubficatng comiposition
exhibits. excellent lubricating properties in fluids charged with solids insofar
as the proportion of said composition is adjusted with respect to the base

10 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
15 - Wyoming bentonite 19g
- mineral viscosifier (Thermavis) 42 g/l
- filtrate reducer (Thermacheck) 6
- dispersant (Thermathiny -~~~ 19g1
- loading clay (FGN) 50gn
20 - 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. -
Has Been Reﬁaced !
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CKS_LON 948 T-678 P-823
f ol | owPHGSRRWEcl at ure: FITEATR] corré)gl?c'm@ds to the ester pent aeryt hri tol-- -

monool eat e al one, marketed by the--FI NA ¢
RADI ASURF 7156. L2 corresponds to the m xture byr,y,\gl g,hET(NA

Fythritol” '
R FE!:PLACED }

npany.-under _the trade nane of

The lubricating performances of the various systems : L5, L3, L4,L1, 12,
17,L8,L9,L11 and

are compared with this formulation.

The results are given hereunder :

-~ Torque Teatiing

Systems (%) 0 05 1 2 3 4 3
L1 39 39 39 38 37 36 34
. 4537 a4 3 F 2 g

L3 39 38 38 38 10 1 1

4 39 39 40 40 40 395 39

LS 30 39 39 42 42 42 42
L7 39 38 32 4 2 2

LS 39 37 35 4 2 2 2

L9 39 39 40 40 40 40 40

L10 39 37 29 12 11 il 10
L1l 39 38 37 23 17 14 13

Li2 | - 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 Reﬂla
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monoof eat & and of acid Radiacid 208 in tr‘ﬁ respective proportions of 85 %
e

and 15 % . The Radi acid 208, marketed by FI-NA conpany, _ ns—abott 70
%.of oleic acid, 10 %of linoleic acid,. 6.%.af_pal m tol & {S 1dHA§B%Nf oL
palmific acid, 4 %of nyristic acid, 3 % of | i no eni, ¢i. é@ d:'R%mI_Aae%of. !
stearic acid. L3 corresponds to a commerci al Iubr| cant ;. HIBE—=——"rar ket ed

by the MI1. co L dst rc,lal Iubrlcant
L UBRI SAL" | mw ﬁ(ﬁﬂfﬁfﬂp amide) formulafion S

Compgs;uon.of the-base-fludd s - e s e e

- freshwater - \
- Wyoming bentonite T 30gA
. 5 -PHPA@DCAPY 0 38h . . e
- filtrate reducer (AQ"APAC Reg) 1ghe. .
“KCl . 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 .. .00
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
L5 38 38 38 38 36 35 33
L7 38 36 31 10 2 2 2
-
eet Has Bﬁﬁn ﬁ\eﬁi\ce‘l
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the M LUBRRR S hpany (UK THEEIES: #‘Del\ébggn?ds to gds oil.°C6 cor responds to a
m xture -of pentaerythritol nonool eate ard -of triethanol amr 0 '
0PI HAST gy

respective proportions of 90 %and 10 % LY corresponds : :
wei ght of pentaerythritol nonool eate, Radiacid-208 -and trLet Fﬁaﬁfﬁl@eme Lnff~"
the respective proportions of 85.4 % 9.5 %and 5.1 %

" These résults show the very good lubricity of system 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

- filirate réducer (AQUAPACReg)  ~ 1gl
- dispersant (Polyacrylate FP30S) 3 gA

- 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

N \‘ifﬁif )




8 L8 6&1733?68%%7’5 to the A%

of Radiacid 208 in the respective propor%% ons of 90 % a

carresponds to the ester 2-ethyl-

m xture by weight of 2-ethyl-

10

15

20

2
3
i
5

mecxs LONDON, !

F-948 T-678 P-826

14,11.95 14:54

BEEiI SO

m xture by wei ght of pentaerythrit.ol _nonool eate and
héxyl ol eate. L10 corrgg-;r)%g Q%FEIT%-I
hexyl ol eate and,
5. g - .
2 2 2
2 2 2

The following measurings have been performied: after. weighting the.. ...

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

Base fluid

Systems (%)
05

1

w oA W

32
29

Torque reading

L7

42

38
33
29

L13

NN

L1i4

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

Hlﬂiﬂlllll

Has Been Reﬁ laced
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onpony ! g . 11,95 1ai
of Radi 8t7'3°558 i n the ré:sfgzepc Ttluvqe(Ser opc'ﬁf--g_i‘ ons- off- 8%800_8?18(1 l:,1%27% L1114 5 14 sf—‘-- -
corresponds to the m xture by wei ght of 2=ethyl-hexyl ol eate and of
Radi acid 208 in the respective proportions of 90 % and & b
corresponds to the nixture by wei ght of .2-ethyl.-hexyl o J4I% SEERT S BEEN
Radi acid 208 in the respecti.ve proportions of 95 % and %Y.l sponds
to the system L7 i ch.0.15 % I ght of enul sifier RADI ASURF 7137 (20
nmol es et hoxyl at eé@&%@éﬁ%‘%&ﬂﬁ?ﬁ%ﬁﬁ)‘ﬁ!ﬁﬂ%&@a.aﬂmféﬂnPm@ph&de name by
t he FI NA conpany, has been added. ) ,
] Torque reading
Bise fluid’ ~ " T g

R A PO P

mp'wmwa

0. ..

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

15 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.
20 Systems L13 and L14 have been mixed with the base fluid in a

proportion of 2 % for the following measurements.

(AR

This Sheet Has Been Reilaced |
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L14 coPiBSRETRS to the sYEEEMLIS I h the enui'sifier is replaced by = °
RADI ASURF 7404 (pol yet hyl ene nonool eat e of nmol ecul ar - masE= : ke’t ed“ B
under this trade name by .the”ElI NA company.:.. L2, .L7, L8, e I

correspond to preferred |ubricating conpositions accordi
I nventi on. '

Systems o F B,- ~LI3 = L4

VA YA 1716
] A s PRI . T PO L AU U
B e
s APIfiirate - 196 13 136 IR

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 FB; L13 Li4

10 . 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
15 rheology of the base fluid, weighted or not. On the cother hard, the filorate 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

20  "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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B1715229083
ExanmplFe No. 1:

base fl uid:
viscosi fier (Xanthan)

all-
pH.=9 _

- “di-sper sant* ( Pol yacryl ate) -

The 0peratmg condmons are as foﬂows amb:ent tenpera.mre of the

FITZPATRICKS LONDON |

Case of. a conventi onal-.-
- freshwater - Woning bentonite

2 gl . filtrate redﬁc@'ﬁ’s(tﬂt@mmmg) 17

g, ........3 g1|

F-948 T-678 P-B29
freghwat er . £ uizd Conposition -of the-

14.11.95 14

SS

 fluid, filtranpq glefe;eq,qfx_l Pressqre 35 _I\{[Pa, pressure on the disk eqmvaiem

" 1o 5 MPa, for 10.minutes.

EE --Composition of the-base fluid FBy:- -

5. - freshwater IR
- Wyoming bentorits 77 ...._3..og/.1 T e
- filirate reducer (AQUA?AC.Reg). 19/
- - NaCl B dgh. .
- Barite such that - - - d= 12
S 10” Reference FB, correspond§ to- the- base fogt_pulatidn. The various

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

15

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

This Sheet Has Been Replaced

Torgue
(m.N)
31.6
215
13.6
9

8
113
6.8
5.6

no sticking
4.5

no sticking

(in.Ibs)

280

100
60
50

40
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The d splerg%r?t s a polyacrylate FP 30S ngar}get_ed by. .t he. COAT

(France). The product AQUAPAC Regul ar is narketed by *Tﬁu JAEON—casRnse
The xanthan used for all the tests is the I1DVIS narkéf ed by
Drit11ng Fluids conpany. In this exanpl & thé'lubfiCit

systems are conpared: gas oil (L5),  two conventi _Qn_ai.l__..cpm're i
(L3, L4) and tW(}t i glto%ggs 1at even the composition Li (ester alone) is more efficient,
for the same amount, than the conventional products. The optimized. S
composition L2 exhibits excellent _differeﬁtia_l pressure antisticking
characteristics. - |

5 Example No,14 : Fluid wzthoutreacnve élay | i |
Composttion of the base fluid :
- freshwater : . i
- Xanthan (IDVIS) gl
- filtrate reducer (AQUAPAC Reg) 101
10 -KCO 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 8 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 Rerlaced
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and L2 based on an ester as defined above;, The various systems have been

added to the base fluid which is then mxed and t esffed. ———+0=Fergue
r eadi ng . .. . TH‘S SHEtT HAS Blﬂ:N L e e
REPLACED '
A test has been camied out with the same base fiuid but without bariie, -
R : with the composition L13 :
“Torque reading
Systems (%) 6 65 T 2 3
5. . . . {413 P . - arae -.32._ -3 - .2...-:.__._. _...:..2_.. s -2 + et et v et e s —
Example No.13 : Influence of thermal aging
Composition of the base fluid: - e - e
~ freshwater
- Wyoming bentonite - 30gn
10 - NaCl 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




Base €1u
0.5
50 2
50 4~

l171

10

15

| €78 P (o
7 FIT TRICKS LONDON F~948 T-678 P-032 14.11.95 1i4:56
29003 ZE% Systems . L1 .12 13 L4 LE(% .. ..
4 1 6 . 7.. . 50 3.... « sems o am PRI .. - TH'§_SHEE-5HAS B%EN
4 1 4 7 50 . REPLACED

\ cmemagmae et werems mans ma wm mtm————t tem = e

N W Wé_ BT

1) Al moncaung composmon for water-base well ﬂmds cnaractmzed i tnaz 1t'"’ o

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.

TG
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P1715229093 FITZPATRICKS LONDON F-94
5 . 4 1 4 7 50 The results show the .good. : _—

performances of the system (L2) includi nﬁg_t_wa -const-t-uent-s—-aceor dfﬁg {—e~’f-he-———
i nvention. It can be noted that the gas oil (L5) has conpa )
poor 1ubricating:property. EXxanple No.2: Conventional pota sT'tﬁ'ﬁlSHEETq.,Ag

oo t“elIlliflﬂlllllIlllﬁlllllllllles““‘ater " ot benthate SepAcED

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

BEEN f

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

- 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 claimed in any one of the previous claims, characterized in

10 that it aiso includes at most 10 % of tertiary amine.

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

a wiethanolamnine,

15 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
20  the ester part A, the acid part B and the niethanolamine have réspecriveiy the foilowing

proportions by weight : about 85.4 %, 9.5 % and 5.1 %.

This Sheet Has Beenllle‘ilaced
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- viseosifier (Xanthan) 2 g/l 30 filtrate reducer (AQUAPAC Reg)
1 g/l - di spersant (PoI yacryl ate FP 308) 3 g/l - KCL o )
50-g/| - NaC]—I streh—t rlaL pH 9

10

15

20

11) A composition as.claimed ir any one of the previous claims, characierized in

that it includes an emulsifying pré'dl'xctli'n i.brquiﬁon' at most .cq.n'al 02 %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 i

-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.

Sheet Has Been Reﬂlaced
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11 I n®%this exanple, the lubricating perf o] mances. of.. the. ddentical ... ..

to-those -of exampl-e- 1-are- conpar ed: - Forglie -+ eadi ng-Base- TIAS mam R
44° Syst ens L1 L2 L3 L4 L5 (% 1 : @gﬁﬁﬁm---fn

44 344 Coe e
16) Use as claimed in-any éne-of tleifns 13 or 14, wherein the finid iS-charged - -~ -~
with solids,.characterized in, that the added, amount of  said composition rax{ge—:s C

| between about 3 % and 5 % with'zespect to the fluid. = " © e
s © 17) Water-base well fluid including between 0.1 % and ‘10" %, ‘prefetably” "~ A

between 1 % and 5 % by weight of a lubricating composition suck as that defined in

amyoncofclaims 1012, T e e : e e e

— o

This Sheet Has Been-.Re‘ilaced
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- FITZPATRICKS LONDON F-948 T-678 P-B8
3 ;01715229083 5, 4 FITEPATRIGER LONGON 4 19 8 6 50

44 5- 7 3 6 50 44 One, observes that, for a _KC1 .
flui'd, the addition of gas ofl or of |ubri cant L4 does [frot=iap

| ubri*cating properties. The systemLl, based on ester
from4 % onwards. The performances of the 'system L2 and
| ubri cant L3 are the highest froma concentratlon of abou

PATENT
FINA RESEARCH S.A

LUBRICATING COMPOSITION INCLUDING AN ESTER - USE OF
THE COMPOSITION AND WELL FLUID INCLUDING THE
| ~~COMPOSITION - -

- Inventors : Jean-Frangois- ARGELIER, Anme AUDIBERT Pierre
MARCHAND, André DEMOULIN and Michel JANSSEN

_—

| This Sheet Has Bee;

ABSTRACT HllIIIHIIIIHHHlHilI

- The present invention reiates to an optimized lubricating composition

including, in useful amount, an ester and a fatty acid.

- In a variant, the composition also includes a tertiary amine, for example

a triethanolamine.

- The invention also relates to a well fluid including the lubricating

composition according to the invention.

- The invention further relates to a use of the compositioa for controlling

the lubricity of a water-base fluid.




Thi s exanmpl e-shows the part played by the acid Radiacid 208 in the

est er2 baséd conposition. Exanple No.3: Conventional- ff| hBel 2R
of sodi um-chl-eri-tde—Composition of the base fluid: - f E‘sﬁﬂ’\ké?gr -T%/}om n
bentonite ]

1 .
FIELD OF THE INVENTION

The present invention telates to lubricating compositions for fluids used
for well drilling or compietion operations, or for workover operations in weils.
More particularly, the invention describes a process and a composition for

controlling the lubricity of water-base fluids set in wellbores. - .
BACKGROUND OF THE INVENTION

The conventional method for drilling wells, oil wells or not, coasists in
driving in rotation a toothed bit fastenéd to the end of a drillpipe #tring, the
string being generally driven in rotation by a surface installation. A fluid,
called drilling fluid or mud, is injected at the level of the bit throngh 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 wails of the well, to

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

The present invention relates not only to the fluids called drilling fluids,
but also to the fluids known as compledon fluids, as well as to the fluids
called workover flmds all thege ﬂuidg:, b%i,_ggg_{éf?ﬁ ' it?gbgeafter as well
fluids. Completionf g_r;iéopergb? wﬁ’ichiacbg}inﬁes”ﬁﬁc"ﬂ;ﬂﬁng operdtion
when the well reaches the prod-éc_i'ng formation. Completion notably consisis
in-dnlling through the fesewoir rock, esiing the formatioa, fiiting out the wel
for production and bringing in. For these operations, the compledon fluid may
be notably specific to to the reservoir rock and to the effluents preduced.
Workover operations coﬁsist in working in a producing well ir order tu driil,

redrill, clean the weli or change equipments.
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Well fluids must have characterisics which may be adjusted according

10 very varied uses, notably their viscosity, their dGuSu,] o7 their mh'atc

control capacity. In some’ cases of strongly d'e.'ﬂected wells, horizontai

weilbores for example or more generally wells prov1dm° consmcraolc
an important characteristic.

Documents US-A-4,964.615 and US-A-5,318,956 describe the use of

esters of vegetable origin in wwixwure for drilling fluids. But none of these -

documents reiates to the optimized composition according to the invention.
SUMMARY OF THE INVENTION

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

fluid. It inclndes :

- from 50 % to 99 % by weight of a part A consisting of one or severai
esters obtained by reaction of a monocarboxylic acid (A.i), linear or
branched, incfuding from 8 1o 24 carbon atoms, and of a polyct (A.2), linear or
branched, including from 2 to 20 cacrbon atoms,

e . 4 RS

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

mounocarboxylic acids, linear or branched, including from 8 to*24 carbon

atoms.

The polyol A.2 may be, for example, neopentylglycol, pentaerythritol,

dipentaerythritol, trimethylolpropane and ditrimethylolpropare.
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The npasured values are given in the table hereunder: Tergue-reading Base
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The monocarboxyltic acid (A:l ‘and part B) may have 1 0 3

unsarurations and includes 14 to 20 carbon atoms.

The polyol A.2 may have 2 to 5 hydroxyl groups and include from 2. . e

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

The monocarboxylic acid (A.1 and part B) may be selected. from.the . ...

group made up of oleic, stearic, linoleic, linolenic, palrmuc palrmtolem uﬁrﬁsac T

-acid, and their mixture. The composition may include between 5 and 20 % of

part B, preferably abeut 10 %.

The acid : alcohol mole rado (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 repzesents
the number of hydroxyl groups of the alcohol A.2.

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

preferably about 90 %.

The composition may also include at most 10 % by weight of tertiary

amine.
The teriiary amine may be a triethanolamine.

The amount of amine, expressed in molar equivalents with respect ¢o

acid B, may range beiween U.2 and 1.2.

e
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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 include an emulsifying preduct in & proportion at

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

The emulsxfymg product may be selected from the group made up of
RADIASURF 7137 (20 moles ethoxylated socbitan 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 1o the fiuid.

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

composition 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 1C %, preferably between 1 % and 5 % by weight of a lubricating

composition 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 Lhe.preécp' invendoa
leads to lubricating compositions which are particularly sunitable when used in

water-base well fluids.

According to anothcr cmbodlment of the prcscnt mventlon. thc L

applicant has found that certain physical properties of the water-base fluids
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 lubricating

composition.

According to another embochmcnt of the present mvennon thc

applicant has found that the addition of up w0 2 % by welcht (wnh rcspect o

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
increasingly lay down that the various additives used in the formulation of
well fluids have to be nontoxic and nonpolluting with respect o the

environmenst.

The lubricating cormposition of the present invention notably affords the
advantage of meeting the current criteria relating to enviroamental

protection.
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The synt he{tlc seawat er used is made up of Nad (28 g/l
g/l), Ferr](1.2 g/l), KA (1. 3OfT—WFSA—=FHRE=G7 2
per formances of systens L1, L2
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fltuid

44 Systens

Furthermore, the present'composition may be used with all the water- =~

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

high-pressure/high-temperatre (HP/HT) ﬂ.ui&s,.soli.d free fluids, etc.
DESCRIPTION OF THE INVENTION

Other features and advantages of the invention will be_clear _from

reading the following, non limitative examples.

The lubricity of a lubricating composition according to the inventon is
tested by means of a "Lubricity tester-Model 212" manufactured by the NL
Baroid Petroleum Services company (Instruction Manua! 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 (API), (100 psi (689 kPa) at 60 rpm). In order 1o -
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 tdrquc. The lower these read

values are, the better the lubricity of-the tested composition is.

The priaciple of the examples hereafter is t6 add to a base fluid a certain

amount of a determined lubrnicating compositon, the mixture being tested

thereafter in the apparatus. Unicss 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 : This Shee,

//ﬂ/:///ﬂl/////ﬁiiﬁi“
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L1 con-esPonds to the ester pentaerythrltol monooleate alone,

marketed by the FINA company under the trade name.of RADIASURF 7156

L2 corresponds to the mixture by welght of pen..aerythrlto[

inenoo!ea.e m.d of acid Rad;acd 208 in the respecuve propomons of85 %

and 1S %. The Radiacid 208, marketed- by the FINA compary, coniains abous
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 to a commercial lubricant : “MI-LUBE", marketed by the
M.IL. company (USA).

L4 corresponds to 2 commercial lubricant : "LUBRISAL", marketed by
the MILLPARK company (USA).

L5 cérrésponds to gas oil.

L6 cormrespoads to a mixzure of pentaerythritol monooleate and of

triethanolamine in the respective proportions 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 S.1 %.

This Sheet Has Been Reﬂ

A




14 The congercial lubricants L3, L4 and the gas oil L
with this seawater fornulation. It can be seen that t
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L8 cormesponds to ‘ihe iHiXtare Oy Weight of peuntaerythriiel

A

monooicate and of Radiacid 208 in the l'cspccﬁ'viv propomons of 96 % and
10 %. o

L9 corresponds to the ester 2-ethyl-hexyl oleate. " .. .. . .. JLLI7 7

L10 corresponds to the mixture by weight of 2-ethyl-hexyl oleate and
of Radiacid 208 in the respective proportions of 85 % and 15 %.

L1l corrcsDonds to thc rmxture by we1ght of. 2-ethyl-hexyl oleate a.nd_ .

of Radiacid 208 in the respective proportions of 90 % and 10 %.

L12 comresponds to the mixture by weight of 2-ethyl-hexyl oleate and
of Radiacid 208 in the respective proportions of 95 % and 5§ %.

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

L14 corresponds to the system L13 in which the emulsifier is replaced
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 lubricating

compositons acc_:ording to the invenuon.
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Example No.1 : Case of z conventional freshwater fluid

Composition of the base fluid :

- freshwater

- Wyommg beatonite : 36 g/l

- viscosifier (Xanthan) 2gf

- filtrate reducer (AQUAPAC Reg) . g~

- dispersant (Polyacrylate) - . Bgh
- NaOH such that pH =9

The dispersant is a polyacrylate FP 30S marketed by the COATEX
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.

In this example, the lubricities of various systems are compared : gas oil
(L5), 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.

i m’ﬁ“" ‘




In this exanple, the lubricating performances of.the

L1, L2, L7 and L6 are conparedy se
Syst ens L1 L2 L3 L6 | OH§ WEBTBASDBEEM
38 38 42 39 6 REPLACE |

10 _
- Torque reading
By " T g e
Systems L1 L2 L3 L4 LS
(%) | |
0.5 3 39 50 50
1. 4 .2 33 7. 55
2 S SRS RN SRR S 7 S -
3 B
4 — 4 1 4 7 50
5 4 1 4 7 50

The results show the good performances of the system (L2) including
two constituents according to the invention. It can be noted that the gas oil

(15) has comparatively a very poor lubricating property.

Example No.2 : Conventional potassivm fluid

Composition of the base fluid :

- freshwater
- Wyoming bentonite 30gn
- viscosifier (Xanthan) 2gf

- filerate reducer (AQUAPAC Reg) lga
- dispersant (Polyacrylate FP 30S) 3gn

-KQl | 50 g
- NaOH such that pH=9
Sheet Has Been Replaced
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In this example, the lubricating performances of the systems identical to

those of example 1 ars compared. )

Torque reading .

Base flgid- ~ ~ - - a4
.(%) .
1 44 44 44 44 44
3 37 —10 - 6 30 -AE e e e
4 19 8 6 50 44
5 7 3 6 50 44

One observes that, for a KCI fluid, the addition of gas oil or of lnbricant
L4 does not improve the lubricating properties. The system L1, based on ester
alone, is efficient from 4 % onwards. The ;Serformances of the system L2 and
of the commercial lubricant L3 are the highest from a conceatration of about

25 %.

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

ester-based composition.

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

Composition of the base {luid :

- freshwater

- Wyoming bentonite 30 g/l

- viscosifier (Xanthan) ' 2/
Tﬁﬁ e
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- dispersant (Polyacrylate FP 30S)

- NaCl

- NaOH such that R

3¢l

S0

The lubricating performanceé of sy.'stetris- .LI, L2 and L3 are compared in

this example.

The measured values are given in the table hereunder +

Base fluid

Systems
(%)
0.5

1

(I T

L1

42

42

38
14

Torque reading
42
L2

NS S

frery

L3

42
42
42
14

These results show the very high performances of the systern with two

constituents L2 in the presence of sodium chlotide.

Example No.4 : Conventional seawater fluid

Composition of the base fluid :

- This Sheet Has Been Replace
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mxtgre The influence of thg=tethanalan g-pelaci d Radiaci e
concéntrati‘oh’ ratio in the gl i.s t ation.

of the base fluid w th whicf fllest e ?Erﬁr'mgﬁg the .
formul ati on of exanple 5. g syst Bhio:$
m xture L8 of pentaerythritol rmnool eate/acid in t CLVETpropolti ons
of 90: 10. A certain triethanol am ne cbacentration expressed in nolar.

equi valent with

- S€AWQELY
- Wyommg bentotut\, 30 g/ o o
- v15c051ﬁcr (Xanthan) _ 2 g/l N o o

- filtrate reducer (AQUAPAC Reg) 1gf | |
; - dispersant (Polvacrylafr FP30S)--- - 3gh-- - o e e
-NaOHsuchthat™ "~ =~ 7~ ° pH'="'9"':" SR

The synthetic seawater used is made up of NaCl (28 gM), MgCl, 6H,O
(4.8 g, CaCly (1.2 ght), KCI (1.3 /), MgSO,. TH,0 a2 g/l) _

The lubricating performances of systems L1, L2, L3, L4 and L5 are

compared in this example.

The measured values are given in the table hereunder :

| Torque reading
Base fluid 44
Systems Y1 L2 L3 L4 LS
(%)
0.5 44 41 44 44 44
1 41 2 42 44 44
2 38 2 42 44 44
3 37 2 38 44 43
4 37 1 37 43 42
s o 1 36 42 42

-

Sheet Has Been Reﬁaced

AR



respect tQ the acid is adde
correspond to the follomﬁng'nﬁ
nonool eat e/ acid 90: 10 L8.1

equi val ent

é
L8. ReptACED

HEET HAS BEE

m The systens thys .

N4 0 || peplacemERTISHEET |

trlet__ anglam nfi TE@@&I ar

14

The commercial lubrdcants-1.3,.14- and-the gas-¢il LS are litde efficien - -~

with this seawater formulartion. 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 o the formulation at a concentration of 1 %.

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

Composition of the base fluid :

- freshwater

- Wyoming bentonite

- viscosifier (Xanthan)

- filtrate reducer (AQUA?AC Reg)
- dispersant (Polyacrylate FP 30S)
- Ca(Cl,

- NaOH such that

30 g
2gl
gl
3e/l
50 gn
pH=9

In this example, the lubricating performances of the various systems : L3,

L1, 12, L7 and L6 are compared.

. Torque reading

Base fluid 42

Systems L1--12 L3

(%)

0.5 40 40 42
1 - 38 38 42
T

L6 L7
41 32
39 6



L8.2: ,L8.0;+ 0.8 TEA equivalent L83 - 18 0 + 1 0 TEA-equi-vabent—+8:.5: 18.0.

+ 1.2 TEA equival ent L8.6: L8; d| eNtreptAORBENTESHELER; t hat
HIS E?QE’EN i

the mixture L8.3 corresponds fo GR@MGE@ Toflque regdl n stem

L80L81L82L83L85L86(:£4,L | Daso :1.3..AP &lggﬁ .....

36 .- 36 -42- 38
36 20 42 36
6 2 42 34
s 2 42 14

SR I R PO N
BN N W

These resuits show that, for this formulation contdining CaCl), the ester ~
L1 alone is not very efficient. The mixrure L2 shows better performances, but. .. ... .
the combination of the three products L7 pfoducés the best resuits. By
comparison, the commercial lubricant L3 is vcry little ¢ ﬁc1ent Aﬁdmtr
triethanolamine to the eSter alone (L6) does not subsmnually improve zhc
results. The most efficient combinations are ester + acid Radiacid 208 and

ester + acid Radiacid 208 + triethanolamine.

Example No.6 : Influence of the triethanolamine conceniration ia the

mixture

The influence of the rriethanolamine/acid Radiacid 208 molar
concentration ratio in the lubricating miXture 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 mixture L8 of
pentaerythritol monooleate/acid in the respective proportior:s of 90 : 10. A
certain triethanolamine concentration expressed in molar squivalenr with
respect to the acid is added to this base system. The sysiems thus correspond

to the following mixtures :

This Sheet Has Been Reﬁaced
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1 . 39 34 26 6 TR r3E—p ;
A synergistic effect of the T“EZRHtﬁ“uaHEET HAS BEEN||i
these results. These results [show RERLACED perf ¢
when the acid and the trii'ethamoran ne ot ar rati g
anot her. Furthernore, too high a TEA concentrati

decreases the synergistic effect of thgeacid and of the ester.

L.8.0 : pentaerythritol monooleatsfacid 90 : 10
18.1:18.0+02 tncthanolanune (TEA) molar cqmva.v. it

18.2:18.0+038 'IEA equwalent o

183:180+ 1.0 TEA equivalent’ =

£8.5:18.0 + 1.2 TEA equivalent

L.8.6 : 1L8.0 + 1.4 TEA equivalent.

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

Torque reading
Systems L8.0 L8.1 L8.2 L83 L85 L8.6
(%)
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.

These results show that the performances seem (o be optimal when the
acid and the triethanolamins molar ratios are close o one another.
Furthermore, too high a TEA concentration with respect to the acid decreases

the synergistic effect of the acid and of the ester.

-4

The triethanolamine (or another tertiary amine) also affords the

h
Q
rq

advantage of decreasing the corrosive effect of the acid (oleic acid

example) in the composition.

Sheet Has Been Replaced
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Example No.7 : Influence-of the presence of solids.in the: formulagon - - ...~ o +
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The influence, on the lubricating préperties, of the addition of barite in

the formulaton is studied in this example. The pr rpose of the

"increase the density of the mud. The presence of cuttings is also smulated

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.

e 1S G

As the case méy be, one adds barite to this base formulation until &

density of 1.4 is obtained, 50 g/ of kaolinite or 50 g/l of loading clays.

System L7(%) O

Base fluid 44
+barite (d=1.4) 44
+kaolinite 44
+FGN

1
+barite+kaolinite 44

+barite+ FGN 44

41
42
44

40
41

Torque reading
1 2 3

2 2 1
38 2 2

2 2 2
41 38 28
30 2 2
38 33 1

FGN is a loading clay marketed by the CKS company.

This Sheet Has Been RTlaced
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Iubncatmg system, but from 3 % onwards, the results are excellent. In fact, itis
well-known that the presence of solids in an aqueous formuiation strongly
decreases 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.

utti r‘gs APR SI mul ated.. . .

.. —w s'a;balvr a:ﬁcd:;_{ A— e

This ‘test shioWs thar the eéxample L7 of e iubricaiag 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 _ot.'_' the solids preseat.

Example No.8 : High pressure/high temperature formuladon

Composition of the base fiuid :

- freshwater

- Wyoming bentonite 19 g/l

- mineral viscosifier (Thermavis) 42¢gf

- filtrate reducer (Thermacheck) 6gh |

- dispcrsant (Thermathin) 19gi

- loading clay (FGN) 50 gt

- barite such that d =1.4(525 g/l

The products Thermavis, Thermacheck and Thermathin are marketed by
the BAROID company (USA). This formulaton is proposed for "HP/HT"
drilling. '

. This Sheet Has Been Replaced
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Tor que readl ng System L7(0/() S O—5——H
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The lubricating performances of the vari 24| S U

L7,L8,L9,L11 and L12 are compared with this formulauon

The results are given hereunder :

-~ Torque Teading.
Systems (%) & 05 1 "2 3 4 5
L 30 39 39 38 37 36 34
L2 a9 ttag T4 R

L3 39 38 38 38 10 1 i
14 39 39 40 40 40 39 39
LS 39 39 39 42 42 42 42
L7 39 38 32 4 2 2
L3 2

39 37 35 4 2 2
L9 39 39 40 40 40 40 40
L10 39 37 29 12 11 il 10
L11 39 38 37 23 17 14 13
Liz 3639 38 36 34 24 19

‘These tests show that neither the gas oil nor the commercial additive L4
have a lubricating efficiency. The additive L3 only works 2t 2 high

concentration (from 4 % onwards) The lWO esters alone (Ll and i9). are not

efficient. However a hlgher efﬁc1ency is observed when they are assocxa{ed

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 adwsable to increase

the acid concentration 100 rauch. s.nce 1E may increase corroszc" risks.

This Sheet Has Been Re}ilaced
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Example No,9 : KCI/PHPA (polyacrylamide) formulation

Compositon. of the base fluid :-

- freshwater
- Wyoming bentorite
- PHPA @DCAP)

- filtrate reducer (AQJAPAC Reg)

-KCl
- NaOH such that

308N

The product AQUAPAC is marketed by the AQUALON company “aad ~

the PHPA is a polyacrylamide of trademark IDCAP marketed by the Dowell ...
Driliing Fluids company.

The lubricating performances of the gas oil (LS), of two conventioral

example.

Systems (%)
S
L3
i4
LS
L7

' This Sheet Has Been Reﬁ]aced -
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38
38
38

commercial lubricants (L3 and 14) and of system L7 are compared in this

Torque reading

0.5

38
38
38
31

1

25
33
38
10

2 3 4
4 4 4
i 31 2C
36 35 33
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decregses the perfornmances of |ubricati ng syst ens.

It s well-kpewn-that

in highly densified fluid for

very many commercial | ubri catr %
of. the lubricating corrpositio exhiBF

are_t1

Is“melle :

[

| e
S
I

fluids charged with solids insofar as the proportion
adjusted with respect to the base fl ui &t particularly in view of the types
and anounts of_ the solids. present._Exanple No.8: H gh_pressure/high_ .
tenperat ure for nheseiresnlts show the very good lubncny of sysnem L7.

Composition of the.basé fluid ;. .

Exampie No.10 - Infiuence of the- addmon—of an cmulslﬁcr

hsﬁmﬁwem&mm ent

WS

o

t L7
.t..ﬁ.r."lb...pmpen: § in -

- freshwater
- Wyoming bentonite 30 g/
- Xaothas (IDVIS) ~ "~ 261
‘ - filiraié réducer (\QUAPACReg) ™~ 1gl™
- dispersant (Polyacrylate FP30S) 3 g/l
- CaCl, 50 g/l
- NaCH such that pH=9

'v-'r.lualLIUn i S. -

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

compared in this example.

The two commercial emulsifiers are surfactants used 10 stabilize

emulsions.

Base fluid

Systems L7
(%)
0.5 32
1 6

" This Sheet Has Been Re‘placed

42

L13

Torque reading
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Conposi tion of the base fluid: - freshwater -

19 gfl - hineral viscosifier e r*'fﬁa&‘ﬁh?m :
(Ther macheck) 6 g/l - dispelfs K‘ﬁﬁé
clay (FQN) 50 glll__-_ bRAEPRACERIch tH

Wom n

At

(525 g/ 1) -

o

th bW N
[N I

S ]

The following measurings have ‘been 'p‘erforniédf éfte:.Weighrin.g- the D o

NN

N

i REPM@?#MUSHEET

formulation with barite in order o have a density of 1.4.

Base fluid
Systems (%)
05 38

1 32
2 29
3 2
4 2
5 2

Torque reading

L7

42

38
33
29

L13

NN N

S

Li4

In both cases, with 2 norweighted 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 : Influeacs of the addition of an emuisifier in a high

pressure/high temperature formulation

his Sheet Has Been Reﬂlaced '
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The pr,oducts Thermavis, Thermagheck and Thermathin are

BARO D conpany (USA). Th| s fornu .._.,..._,__=_= or
1 9 The lubricating perfornances 01FH‘§@“’EI%TrHM|BEENS e
L2, - ___Re PLACED

23

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

'I‘orqué reé-di‘ng

Bise fiuid’ e g
Sowems (%) o1 g
0s. ... .. ... .38 ... ..37. 237 - .
1 32 31 31
2 4 5 4
3 2 2 2
4 2 2 2
5 2 2 2

The addition of an emulsifier does not modify the lubricizy.

Example No,12 : Influence of the addition of a lubricating system on

the rheological and filtration properties

The composition 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 malaplied by 2.0886 o0

obtain YV in ib/100f12), the API filtrate in milliliters (ml), of the base fluid FB,

of system L13 and of system L14.

Systems 113 and L14 have been mixed with the base fluid in a

proporuion of 2 % for the following measurements.

i




L7, 18, L9, L1 1 and L12 are_conpared wth_ thi-=s “-';"ghr\%FTf"'e results
are g| ven hereunder: Torq 3‘r§ﬁ§g %ﬁPLACEWtﬁ‘T 1 2
a8 : _

39 37 4 2 2. N i ot | I VY- P Biec TN - S o T
1 L4 39 39 40 40 4?4 39
Systems o FB;- ~LI3 ~ Ll4
VA STA 1716
gy e g re g )
APIfiltrate - 196 13-~ 13.6

The following measurings have been carried out after -weighting the’
formulation with barite 1o obtain a density of 1.4. The systems L13 and L14

have been mixed with the base fluid in a proportion of 3 %.

Systems FBq L13 Li4

VA 30 26 27
VP 18 16 16
YV i15 9.6 10.5

API filtrate 374 17.2 182

Qune observes that the lubricating composition does not modify the
theology of the base fluid, weighted or not. On the other hard, the filrate is

markedly improved in both cases.

Example No.13 : Differential pressure sticking test

The tests comsist in measuring the friction between the cake obtained by
filration of the fluid and a metallic piston simulating a crili siring. The
"Differential Sticking Tester-Model 21150" of Baroid Div of NL Corp
{Instruction Manual Part No.2115T0001EA) is used for the tes:s.

This Sheet-Has Been Re laced
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The operating condmons are as follows amblent tenperamre of the

fluid, ﬁltranon dxfferennal pressure 35 MP3, pressure on the disk equivalent
o5 MPa, for 10.minutes.

-Composition of the-base fluid FB,:- -

.- freshwater

'_".—'.._ N ...._3.Qg/.1 ot e e

- Wyoming bentorits "
- filtrate reducer (AQUAPAC -Reg). 121
- - NaCl B dgh .
| - Barite such that S =2 C e

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

lubricant systems which have been tested are : LS, L3,,'L4, L1and 1.2,

Formulations Torque
| (@.N)  (m.ibs)
FB, 31.6 280
FBy+1%L5 215 190
FB,+2%L5 13.6 120
FB, +1%1L3 9 80
FB, +2 %13 8 70
FB,+1%14 113 100
FB, +2 %14 6.8 60
FB;+1%L1 5.6 50
FB,+2%L1 no stcking
FB, +1%12 ' 4.5 49
FBy+2 % L2 no sticking
This Sheet Has Been

0 i



have. a | ubrigating efficiency;= == £3=enl v |[WeEKS, By 8 o e
concentration (from4 % onwar dshHiS BHEET WASRERN d| al | neg%iﬂl S S “EEF al not

dl

efficient. However, a higher &fficiRERWAGED observed||whgn. @ P €50
associated with the acid, the bést Tresults berng obtained "ii\ﬁ"t""'t-’r'i'n@"----- [ o
pent-aerythritol nonool eate. An aci d'R@ng‘aci d 208 concentration rangrmg 7
between 10 and 15 % produces”excel ent results. However, it _may.not be
advi sabl e to ingrease.the acid concentratjo o nmugh si.nce it " i'ncreéase
corrosion risksit1s o%vmus that even ccomposmonr}.f ?ester aione% iS more efggiycnt,

for the same amount, than the conventional products. The optimized .
composition L2 exhibits excellent differential pressure antisticking

charactenistics. -

Example No.14 : Fluid without reactive clay

Composition of the base fiuid :

- freshwater _ o
- Xanthan (IDVIS) dgh
- filtrate reducer (AQUAPAC Reg) 10 g
-KC 50 g/
- Barite 30 g
Torque reading
Systems (%) 0 05 1 2 3
L13 32 2 1 1 1
L3 32 6 5 5 5
14 32 12 9 8 8
L7 32 2 1 1 1

These results show that, even in a fluid formulation without swelling (or
reaciive) clay, a formulaton referred to as “solid free”, the lubricating power
of the composition according tc the present inventiog, in L13 or L7 form, :s

excellent in relaton 1o the commeicial lubricants.

This Sheet Has Been

LD



20 Exanpl g No. 9; KC1/ PHPA ( polpasyl amide) formyl aten-Conpasition of the

base Tluid: - freshwater - V\XIDWHIEQS!QEEK RRSEEEN
(1 DCAP) g/ I HEPLA(‘FD '
27

A test has been c¢isFied out with the samie base filid but without bariie

with the composition L13 :

| ‘Torque reading

Systems (%) o 0s '_1" N
. 1;13. . “ e . _4\2— - .3 o emeen .2— —— ..-_. —— e e _-.2.._.-- e e e s s — e emre
Example No,15 : Influence of thermal aging -

Composition of the base fiuid :

- freshwater
- Wyoming bentonite 30 g/t
- NaCl 1g1

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

tested in the lubricity tester according to the previous tests :

25°C 140°C 150°C
L7 I I 1
L13 { 1 1

This test confirms the excellent temperature swength of the lubricating

system according to the inventica.

This Sheet Has Been Repl 5




- filtrate reducer (AQUAPAC R 1 g/l .- KC1
g/l ** NaCH such t hat %

— 59 -

r.ouct "“P;éieq:s:—nrqr ket ed.... .
by the AQUALON conpany and the P @Héﬁgg\ a’(V,r Istrﬁ' Aﬁﬁ‘ﬂd@ﬂﬁﬁk 1’I DCAP "~
7 , .

marketed by the Dowel | Drilling: El_LH--di v

] Iubrllc t

performances of the gas oil (L5), of two convent|01 a‘%ormver'%l al g?‘:ubl"'l cants

(L3 and L4) and of system L7 are corrparéagzl in th| s T

CrAmS ||IIIIIl|||II|III|| ||III|I|II|

1) A iubricaring composition for water-base well fluids; ¢hafacterized in thatje ™" T

inciudes : ) TR

- from 50 % t0 99 % by weigiﬁ ofa pzirt A consisting of one or severai gstcés
obtained by reaction of a monocarboxylic acid (A.1), linear or branched, inciuding 8
to 24 carbon atoras, and of a potyol (A.2), linear or branched, includiag 2 to 20
carbon atoms, the acid : alcohol molar ratio (A.1 : A. 2) ranges is betweedi 1 : 1 and

(n-nllO) 1, where n rcpresens the number of hydroxyl groups of the alcohoi £

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

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

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

2) A composition as claimed {a claim 1, characterized in that the monocarboxylic

acid (A.1 and part B) includes 14 w0 20 carbon atoms.

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

that said polyol A 2 has 2 to 5 hydroxy! groups and includes 2 to 6 carbon atcwms.

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

oleic, stearic, iinoleic, linolenic, paimidc, palmitoleic, myriscc acid and their auxture.

This Sheet Has Been Replaced -
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. 5) A composition as clzimed in any one of the prevmus c‘Iaxms charactenzca in o
that the amd alcohol molar raué ('A 1 A 2) ranges | between (1+n/ ;O) i an;d (n-_JS)

1, where m represents the nuiiber of hydroxvl groups of ihv adlcchol AZ.

6) A composmon as claxmed in any one of the previous claims, characterized in

that it includes between 80 % and 95 % of ester A preferably about 30 %.

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

that it z2lso includes at most 10 % of tertiary amine.

8) A compositon as claimed in claim 7, characterized in that sa’d tertiary araine is

a tricthanolamine.

9) A composition as claimed in any one of claims 7 or &, characterized in that the
amourt of said amine, expressed in molar equivélents with respect to the acid B,

ranges between 0.2 and 1.2

10) A composition as claimed in any one of claims 7 0 9, characterized in that
the ester part A, the acid part B and the wiethanolamine have respectively the foilowing

proportions by weight : about 85.4 %, 9.5 % and 5.1 %.

AR “|||Sii|i|t|iii|fm|ii'd




Thege,resuylts show the very good |ubricitty of systemlZ _fxanple No.10
w‘d:

| nfI'uénce of the addition of@ﬂiﬁ:b&&&eg osi & ilogeRf e
freshwater - Woni ng bentoni t& THIS SHEET fag B@D:P_p” EPLACENERTSheE

13APR1996

. HEPLACED Ml pate.s.

11) A composition as.claimmed in any .one of the previous.claims, characterized-in

that it includes an emulsifying pré&{:ct'i'n é.izmpdfu’on at most 'cq'uél w2 %bv we1ghr L

with respect to said composition. . ... .. ..

12) A compositon as claiméd in c1a1m 11, charamenzed in that :he »mu.sxfy.ng

product is selected from the group made up of RADIASURP 7 137 (20 moles
cmoxyxated sorbitan monolaurate) and RADIASURF 7404 (poiyemylenc glycol

monooleate of molecularmass 600% - - - .- - e . O

13) Use of the, composition s claimed in any, one of claims. 150 12 to.control the ... ... .

lubricity of a water-base well fluid.

14) Use as clalmcd n cia1m 13 cha.ra.cmzcd in that thc addcd amount of smd

composition ranges between abow 0. 1 % and 10 % wuh respect to the fwd

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

charged with very few reactive sclids, characterized in that the adced amount of said

composition ranges between about | % and 3 % with respect o, the {luid.

0L i
LR T




- X}anthan L1 DVES) 2.9/l - filtrat
1 gl - di sper sant ( Pol yacryl‘ E L
50..g/ |- - -NaOH such- t hat - o|- 1T SHEL LAY PU ‘IJ? laaﬂPRgIQ%
perforrrances of the systems L7, 4 g HES e an
The two commercial enulsifiers are sujfactants usedto stabilize T e

_E«E?erémg@%egﬁ;é‘%‘f

eg) «

16) Use as claimed in-any Sne-of claifns 13 or 14, wherem in the fiuid iS-charged - - -~ -~

with solids,. charactcnzed in. that the added amount of s:ud composmon ranbes o

berween about 3 % 4nd 5 % withtespectiothe fluid. 7 1

17) Water-base “well fluid’ 1nc1udmg betwceri 01 % and 10" %, pLere;aoly remee

between 1 % and 5 % by weight of a lubricating composmon suck as that definecd in

any one of"clairris-I o 12. h

* ¢ L M S *

___’_”_____7‘—-——————
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INSTIFUT FRANCAIS DU PETROLE-
FINA RESEARCH S.A

LUBRICATING COVIPOSITION INCLUDING AN ESTER - USE OF
THE COMPOSITION AND WELL FLUID JNCLUDING T
COMPOSITION

txl

B - e—mone

Inventors : Jean-Frangois- ARGILLIER, Anme AUDIBERT Piemre
MARCHAND, André DEMOULIN and Michel JANSSEN

ABSTRACT

- The preseat invention refates to an optimized lubricating compositon

including, in useful amount, an ester and a fatty acid.

- In a variant, the composition also iacludes a tertiary amine, for example

a miethanolamine.

- The mvcnnon also glates to @ well ﬂuxd mcludmg the lubricating

3 3
composition accordmc to the€ invendon.® **

- The invention further rclat:es t0 2 use of the composmo*l for conwolling

the lubricity of a water-base fluid.
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LUBRICATING COMIPOSITION INCLUDING AN ESTER-USE OF THE
COMPOSITION AND WELL FLUID INCLUDING THE COMPOSITION

The present invention relates to lubricating compositions for fluids used
for well drilling or completion operations, or for workover operations in wells.
More particularly, the invention describes a process and a composition for

controlling the lubricity of water-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
string Béing generally driven in rotation by a surface installation. A fluid,
called drilling fluid or mud, is injected at the Iével of the bit through the inner
space of the pipes. The main purposes of this fluid are to clean the bit ahd the
well by taking the debris up to the surface, to stabilize the walls of the well, to

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

The present invention relates not only to the fluids called drilling fluids,
but also to the fluids knowﬁ as 'completion fluids, as well as to the fluids
called workover fluids, all these fluids being referred to hereafter as well
fluids. Completion is an operation which continues the drilling operation
when the well reaches the producing formation. Completion notably consists
in drilling fhrough the feservoir rock, testing the formation, fitiing 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 effluents produced.
Workover operations consist in work_ihg in a producing well in order to drill,

redrill, clean the well or change equipments. .
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Well fluids must hagre' charactelgis,tics which may be adjusted according
to very varied uses, notably their viscosity, their density or their filtrate
control capacity. In some cases of strongly deflected wells, horizontal
wellbores for example, or more generally wells pfoviding considerable
frictions on the tubulars lowered in the well, the lubricity of the fluid becomes

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 mixture for drilling fluids. But none of these

documents relates to the optimized composition according to the invention.
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.1l), linear or
branched, including from 8 to 24 carbon atoms, and of a polyol (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
moﬁocarboxylic acids, linear or branched, including from 8 to 24 carbon

atoms.

The polyol A.2 may be, for example, neopentylglycol, pentaerythritol,

dipentaerythritol, trimethylolpropane and ditrimethylolpropane.
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a weighted fluid, the addition of an enmulsifier does
| ubricating capacity of the composition according to
I.nfl uence of the addition of an emulsifier in
tenperature fornul ation
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2 2 2 In both cases,
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3
The monocarboxylic acid (A:l and part B) may have 1 to 3

unsaturations and includes 14 to 20 carbon atoms.

The polyol A.2 may have 2 to 5 hydroxyl groups and include from 2 to
6 carbon atoms. Preferably, the polyol may have 4 hydroxyl groups.

The monocarboxylic acid (A.1 and part B) may be selected from the

group made up of oleic, stearic, linoleic, linolenic, palmitic, palmitoleic, myﬁstic‘

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 1 : 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.

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 tertiary

amine.
The tertiary amine may be a triethanolamine.

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

acid B, may range between 0.2 and 1.2.




‘23 The“conposition of - the base fluid is the sane as th ERER&A@EMW@*‘S:ET

Tor,que readi ng Base fluid . : 39 Systt e ‘é}(a")JAN
L7 L13 L14 0.5 . 38 || DaxB e 3 37
32 31 31 :

4

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

The composition may include an emulsifying product in a proportion at

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

The emulsifying product may be selected from the group made up of
RADIASURF 7137 (20 moles ethoxylated sorbitan monolaurate) and
RADIASURF 7404 (polyethylené 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 améunt 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 i'ange between about 1 % and 3 % with

respect to the fluid.

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

composition 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 between 1 % and 5 % by weight of a lubricating

composition as that defined in the present invention.
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5 o
The applicant has found that the combination of the esters and of the
acids in the proportions defined in accordance with the present invention
leads to lubricating compositions which are particularly suitable when used in

water-base well fluids.-

According to another embodiment of the present invention, the
- applicant has found that certain physical properties of the water-base fluids
could be even improved by mixing up to 10 % by weight (with respect to the
lubricating composition) of one or several tertiary amineé into the lubricating

composition.

According to another embodiment of the present invention, the
applicant has found that the addition of up to 2 % by weight (with 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
increasingly lay down that the various additives used in the formulation of
well fluids have to be nontoxic and nonpolluting with respect to the

environment.

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

protection.

Q
J




‘One compares in this exanple the apparent viscosity
vigcosity VP in nPa.s, the yield value YV in Pa (to R

to obtain YV in 1b/100ft2), the APl filtrate in mllij|

base fluid FB, of system L13 and of system L14. Systqns_CI13"and L

been mixed with the base fluid in a proportion of 2 %for the follow ng
measur enent s. ' 6 '

Furthermore, the present composition may be used with all the water-
base well fluids, for example bentonite-bearing fluids, weighted up or not,

high-pressure/high-temperature (HP/HT ) fluids, solid free fluids, etc.
DESCRIPTION OF THE INVENTION

Other features and advantages of the invention will be clear 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 Manual Part
No.211210001EA). The tests ("Lubricity-surface to surface”) are carried out
according to the procedures recommended by the standéfd RP 13B of the
American Petroleum Institute (API), (100 psi (689 kPa) at 60 rpm). In order to -
compare the lubricities of the various compositions, the graduations obtained
with the test apparatus described above have been read. These readings
correspond to relative values of the friction torque. The lower these read

values are, the better the lubricity of the tested composition is.

The principle of the examples hereafter is.to add to a base fluid a certain
amount of a determined lubricating composition, the mixture being tested
thereafter in the apparatus. Unless 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 :



Tl yhef Beta BYW ¥ 2t E T 0 T
o - » 1391
Syst ens ferr] L13 L4 VA | e A8
16 VP 15 15 14 YV , 10 +=0
1.9 APl filtrate 19.6 13 13.6 The foll ow ng nmeasurings

have been carried out after weighting the fornmulation with barite to obtain
a density of 1.4. The systens L13 and L14

7 .
L1 corresponds to the ester pentaerythritol monooleate alone,

marketed by the FINA company under the trade name of RADIASURF 7156.

- L2 corresponds to the mixture by weight of pentaerythritol
monooleate and of acid Radiacid 208 in the respective proportions of 85 %
and 15 %. The Radiacid 208, marketed by the FINA company, contains about
70 % of oleic acid, 10 % of linoleic acid, 6 % of 'i)almitoleic acid, 5 % of
palmitic acid, 4 % of myristic acid, 3 % of linolenic acid and 2 % of stearic |

acid.

L3 corresponds to a commercial lubricant : "MI-LUBE", marketed by the
M.L company (USA). '

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

L5 corresponds to gas oil.

* L6 corresponds to a mixture of pentaerythritol monooleate and of

triethanolamine in the respective proportions 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 %.



“"have been m xed with the base fluid in a proportlon quépﬁl.xcmﬁﬁ'éﬁhhﬂ
[err] L13 L14 VA 26 18

18 16 16 YV 11. 5 9.16Dake uunrerees 1’(&”5@
filtrate 37. 4 17.2 18.2 One observes !

conposi tion does not nodify the rheology of the base fluid, weighted or
not. On the other hand, the filtrate isg
L8 corresponds to the mixture by weight of pentaerythritol

monooleate and of Radiacid 208 in the respective proportions of 90 % and

10 %.
L9 corresi:onds to the ester 2-ethyl-hexyl oleate.

L10 corresponds to the mixture by weight of 2-ethyl-hexyl oleate and

of Radiacid 208 in the respective proportions of 85 % and 15 %.

'L11 corresponds to the mixture by weight of Z-ethy1-heiyl oleate and

of Radiacid 208 in the respective proportions of 90 % and 10 %.

L12 corresponds to the mixture by weight of 2-ethyl-hexyl oleate and
of Radiacid 208 in the respective proportions of 95 % and 5 %.

L13 corresponds to the system L7 to which 0.15 % by weight of
emulsifier RADIASURF 7137 (20 moles ethoxylated sorbitan monolaurate),
rriarketed under this trade name by thé FINA company, has been added.

L14 corresponds to the system L13 in which the emulsifier is replaced
by RADIASURF 7404 (polyethylenc monooleate of molecular mass 600)

marketed under this trade name by the FINA company.

L2, L7, L8, L13 and L14 correspohd to preferred lubricating

compositions according to the invention.



mar kedl’y i nmproved in both cases. Exanmpl e No. 13: Dif
sticking test The tests consist in measuring the fni

drill string. The "Differential Sticking Tester-Md
of NL Corp (Instruction Manual Part No.211510001EA)=

- Example No.1 : Case of a conventional freshwater fluid

Composition of the base fluid :

- freshwater '

- Wyoming bentonité 30 g/l

- vi_scosifier (Xanthan) 2gfl

- filtrate reducer (AQUAPAC Reg) 1g1

- dispersant (Polyacrylate) 3gh

- NaOH such that pH=9

The dispersant is a polyacrylate FP 30S marketed by the COATEX

company (France).

The product AQUAPAC Regular is marketed by the AQUALON

company.

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

In this example, the lubricities of various systems are compared : gas oil
(L5), 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.



25 The~operating conditions are as follows anbient tenpm%:ﬁf-‘:ﬁ?—“
fluid, filtration-differential pressure 3.5 MPa, pres$UREBPIACEMENTSERET
equi valent to 5 MPa, for 10 mi nutes. Conposition of t e ba eqf 2:

freshwater - Womni ng bentonite 30 g/l 38qu99:)3 ...... |

10 ;
- Torque reading

‘Base fluid 50

Systems L1 L2 L3 L4 LS
(%)
0.5 3 39 S50 50
1 4 2 33 7 50
2 4 1 6 7 50
3 4 1 5 7 50
4 4 1 4 7 50
5 4 1 4 7 50

The results show the good performances of the system (L2) including
two constituents according to the invention. It can be noted that the gas 011

(LS) has comparatively a very poor lubncatmg property.

Example No.2 : Conventional p'dtassium fluid

Composition of the base ﬂuid :

- freshwater

- Wyoming bentonite . 30 g/l
- viscosifier (Xanthan) 2g/

- filtrate reducer (AQUAPAC Reg) 1gh

- dispersant (Polyacrylate FP 30S) 3gM
-KCQl 50 g/1
- NaOH such that pH=9



- filtrate reducer (AQUAPAC Reg) 1 g/l

g/l, - Barite such that

(in.1bs) [err]

d

11

NaCl

il

REP CEM T SHEET

1.2 Refererfce ond
‘the base formul ation. The various |ubricant systens
are: L5, L3, L4, L1 and L2. Formul ations

31.6

280

In this example, the lubricating performances of the systems identical to

those of example 1 ars compared.

Base fluid

Systems | L1

)
1 44
3 37
4 19
5 7

Torque reading

L2

44
L3

L4

44
50

50 -

50

LS

44
44
44
44

‘One observes that, for a KCl fluid, the addition of gas oil or of lubricant

L4 does not improve the lubricating properties. The sjétem Ll, based on ester

alone, is efficient from 4 % onwards. The performances of the system L2 and

of the commercial lubricant L3 are the highest from a concentration of about

2.5 %.

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

ester-based composition.

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

Composition of the base fluid :

- freshwater
- Wyoming bentonite

- viscosifier (Xanthan)

301

2g/



FB2+1 %5 21.5 190 EB2

13.6 120 FB2+ 1 %23 9 REPLACEMENTRSHEE] 3
8 70 FB2 + 1 %4 11. 3 1 800ANH39D %4 4
6.8 60 FB2+1%.1 - 5.6 Daie :...50- FR2+2%4

no sticking 12
- filtrate reducer (AQUAPAC Reg) 1g1

- dispersant (Polyacrylate FP 30S) 3 g/l
-NaCl . 50 g/l
- NaOH such that pH=9

The lubricating performances of systems L1, L2 and L3 are compared in

this example.
The measured values are given in the table hereunder :

Torque reading

Base fluid 42
. Systems = | L1 L2 - L3

@ .

05 . 42 5 42

1 42 2 42
2 2 2 42
3 38 2 14
4 14 1 4
5 5 1 4 .

These results show the very high performances of the system with two

constituents L2 in the presence of sodium chloride.
Example No.4 : Conventional seawater fluid

Composition of the base fluid :




FB2+1 9.2 4.5 40 FB2 + 2 SHEET}

no sti cking 26 It is obvious that even the conpositi rﬁﬁﬂ-p{:‘&"{%ﬂ al o
is nore efficient, for the same anount, than the convent I onal 110 JANCISST T

optim zed

'L_v
13
- seawater 1
- Wyoming bentonite 30 g1
- viscosifier (Xanthan) - 2gf

- filtrate reducer (AQUAPAC Reg) 1gl
- dispersant (Polyacrylate FP 30S) 3gl
- NaOH such that pH=9

The synthetic seawater used is made up of NaCl (28 g/l), MgC12.6H20
(4.8 g/, CaCly (1.2 g1), KCI (1.3 g/1), MgSO4.7TH,0 (7.2 g/l).

The lubricating performances of systems L1, L2, L3, L4 and LS5 are

compared in this example.
The measured values are given in the table hereunder :

Torque reading

Base fluid ' 44
Systems L1 L2 L3 L4 LS
(%)
0.5 44 41 44 44 44
| 41 2 42 44 44
2 38 2 42 44 44
3 37 2 38 44 43
4 37 1 37 43 42
5 9 1 36 42 42



.corrposi’t ion L2 exhibits excellent differential press i TGl
characteristics. Exanple No.14: Fluid w thout reacti eﬁgﬁ%é%gﬁﬁﬁg%%n

the base fluid: - freshwater - filtrate reducer (AQUAP Ray) ) o/l
50 o - Bari e DGR IAn.1080..9" |

KC

g/

14
The commercial lubricants L3, L4 and the gas oil L5 are little 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 to the formulation at a concentration of 1 %.

Example No.S : Conventional fluid in the presence of .CaClz

Composition of the base fluid :

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

- filtrate reducer (AQUAPACReg)  1g/
- dispersant (Polyacrylate FP 30S) 3g1

- CaCl - 50 g/l
- NaOH such that - pH=9

In this example, the lubricating performances of the various systems : L3,

L1,L2,L7 and L6 are compared.

Torque reading

Base fluid 42

Systems L1 L2 L3 Lé L7
(%)

0.5 40 40 42 41 32

1 38 38 42 39 6

of

30



Torque readi ng Systens (% 0 0.5 1 2 3 L13
6

a fornmulation referred to as "solid free", the lubri
15

1 1 1 L3 32 5 i S B :
9 8 8L7 32 2 1 REPLACEIENT SUERT (|:
show that, even in a fluid fornul ation wi thout swell P8 mﬁcfgbye) g
RS L1~ )

36 36 -42 38 2
36 20 42 36 2
6 2 42 34 2
5 2 42 14 2

BV, T - S US R \S

These results show that, for this formulation containing CaCl,, the ester
L1 alone is not very efficient. The rr;ixture L2 shows better performances, but
the combination of the three products L7 produces the best results. By
comparison, the commercial lubricant L3 is very little efficient. Adding
triethanolamine to the ester alone (L6) does not substantially improve the
results. The most efficient combinations are ester + acid Radiacid 208 and

ester + acid Radiacid 208 + triethanolafnine.

Example No.§ : Influence of the u-iethanolamine concentration in the

mixture

The influence of the triethanolamine/acid Radiacid 208 molar
concentration ratio in the lubricating mixture is tested. The formulation 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 mixture L8 of
pentaerythritol monooleate/acid in the respective proportions of 90 : 10. A
certain triethanolamine concentration expressed in molar equivalent with
respect to the acid is added to this base system. The systems thus correspond

to the following mixtures :

ay,



of the conposition according to the present invention
is excellent in relation to the comrercial |ubricantsi
been carried out with the sane base fluid but w thout
conposition L13 .

fl] - F~oFr—=F<¢

L@*??Eﬁfﬁtﬂbmhm

16
L8.0 : pentaerythritol monooleate/acid 90 : 10

L8.1 : L8.0 + 0.2 triethanolamine (TEA) molar equivalent
© 182:18.0+0.8 TEA equivalent

183:L8.0+1.0 TEA equivalent

L8.5 :L8.0 + 1.2 TEA equivalent

L8.6 : L8.0 + 1.4 TEA equivalent.

It may be noted that the mixture L8.3 corresponds to the mixture L7.

Torque reading
Systems  L8.0 L8.1. L8.2 L8.3 L8.5 L8.6

(%)
1 39 34 26 6 12 39
> 37 32 4 2 10 14

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

these results.

These results show that the performances seem to be optimal when the
acid and the triethanolamine 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 triethanolamine (or another tertiary amine) also affords the
advantage of decreasing the corrosive effect of the acid (oleic acid for

example) in the composition.



Tor que read| ng Systens (%

32 .

of the base fluid:

1 g/l

3 2 2 Exanpl e No. 15:

17
Example No.7 : Influence of the presence of solids in the formulation

0 0.5
| nfl uence of t

1 H

- freshwater - Wom ng bentonite

er TTB.IT

MEPLACERERST SHEET

agi ng

Conpo

Daie' 8'/31@!%7 ........

The influence, on the lubricating properties, of the addition of barite in

the formulation is studied in this example. The purpose of the bérite is to

increase the density of the mud. The presence of cuttings is also simulated by

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 until a

density of 1.4 is obtained, 50 g/l of kaolinite or 50 g/l of loading clays.

System L7 (%) 0

Base fluid 44
+barite (d=14) 44
+kaolinite 44

+FGN
1
+barite+kaolinite 44

+barite+FGN 44

0.5

41
42
44

40
41

Torque reading

1

38

41

38

2

3

FGN is a loading clay marketed by the CKS company.

(SRS



3 %of-the lubricating conposition L7 or L13 i s adde
base formulation. Two fluid sanpl es have been heated’ t%EOFILé%E? 'aHd"Terr |n
a hot rolling test cell for 16 hours. After return tﬁ nb]m; 'L\t‘s r at

N

(about [err]), the lubricating power of the fluid sa {63
in the lubricity tester according to the previous tests: [err] [err]
iSOOC L7 1 The presencle of solids in tjhe for}r?ulation %chujrroés a higher amountof

lubricating system, but from 3 % onwards, the results are excellent. In fact, it is
well-known that the presence of solids in an aqueous formulation strongly
decreases the performances of lubricating systems. It is well-known that very
many commercial lubricating systems are little or even not efficient in highly

densified fluid formulations.

This test.shows that the example L7 of the lubricating 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 of the solids present.

Example No.8 : High pressure/high temperature formulation

Composition of the base fluid :

- freshwater

- Wyoming bentonite 19gh

- mineral viscosifier (Thermavis) 42gl

- filtrate reducer (Thermacheck) 6 g/l

- dispersant (Thermathin) 19g1

- loading clay (FGN) 50 gl

- barite such that | d=1.4(525gM)

The products Thermavis, Thermacheck and Thermathin are marketed by
the BAROID company (USA). This formulation is proposed for "HP/HT"
drilling.



——

system according to the invention. 1. A lubricat conposi t
wat er-base wel | fluids, conprising: from50%to 99%b Ht Sof AN, c@%it
consisting of one or o T T Dae e R

This test confirms the excellent tenperature strengt hy\F“g E)ERCJE%‘&QWWB@'?E'E"‘Q
i

19
The lubricating performances of the various systems : L5, L3, L4, L1, L2,
L7,L8,L9,L11 and L12 are compared with this formulation.

The results are given hereunder :

Torque reading

Systems (%)_ 0 0.5 1 2 3 4 5

L1 39 39 39 38 37 36 34
L2 39 37 4 2 2 2 -2

L3 39 38 38 38 10 1 1

L4 39 39 40 40 40 39 39

Ls 39 39 39 42 42 42 42

L7 39 38 32 4 2 2 2

LS 39 37 35 4 2 2 2

Ly 39 39 40 40 40 40 40
L10 39 37 29 12 11 11 10
L11 39 38 37 23 17 14 13
L12 39 39 38 36 34 24 19

These tests show that neither the gas oil nor the commercial additive L4
have a lubricating efficiency. The additive L3 only works at a high
concentration (from 4 % onwards). The two esters alone (L1 and L9) are not
efficient. However, a higher efficiency is observed when they are associated
with the acid‘,- the best results being obtained with the pentaerythritol
monooleate. An acid Radiacid 208 concentration ranging between 10 and 15
% produces excellent results. However, it may not be advisable to increase

the acid concentration too much since it may increase corrosion risks.



several® esters obtai ned by reaction of a nonocar box
or branched, having 8 to 24 carbon atons,
branched, having 2 to 20 carbon atons, wherein the

and of a

U

al
RESILA
d:a
(A.1:A 2) is between 1:1 and n-n/10:1, where n represd#&

TR

PR BHERT|

latio

b

ear
or

hydr oxyl groups of the alcohol A 2; and from 1%to 50% by wei ght of a part

B consi sting of monoea bexyt Mo pAH Aol S imidl) B

(o)

Composition of the base fluid :

- freshwater
- Wyoming bentonite
- PHPA (IDCAP)

- filtrate reducer (AQUAPAC Reg)

-KCl
- NaOH such that

30 g/
3g
1g/

50 g/
pH=

9

The product AQUAPAC is marketed by the AQUALON‘compariy and
the PHPA is a polyacrylamide of trademark IDCAP marketed by the Dowell

Drilling Fluids company.

The lubricating performances of the gas oil (L5), of two conventional

commercial lubricants (L3 and L4) and of system L7 are compared in this

example..

Systems (%)
S
L3 38
L4 38
LS 38

L7 38

38
38
38
36

Torque reading

0.5

38
38
38
31

1

25
33
38
10

31
36

31
35

30

33

ranched, having 8 to 24
rmulation



e

carbons atoms; wherein the nonocarboxylic acids in pafEPBAREMENTEHEET ¢ of
at least 80% carboxylic acids having 'l to 3 unsaturgfions. ’g! A
conposition according to claim 1, wherein the |pofc lr @Mﬂ.imkcj i -
(A.1 and part B) has 14 to 20 carbon atons. 3. A comp oFeFIg to
claim1 or claim?2, wherein said polyol A 2 has 2 to 5 hydroxyl groups and

has 2 to 6 These results show the very goodz-llubricity of system L7.

Example No.10 : Influence of the addition of an emulsifier

Composition of the base fluid :

- freshwater
- Wyoming bentonite 30/
- Xanthan (IDVIS) 20/

- filtrate reducer (AQUAPAC Reg) lgn
- dispersé.nt (Polyacrylate FP 30S) 3ght

- CaCl, ' , 50 g/l
- NaOH such that o pH=9

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

compared in this example.

. The two commercial emulsifiers are surfactants used to stabilize

emulsions.

Torque reading

Base fluid 42
Systems L7 L13 L14
%)

0.5 ' 32 32 33

-1 6 7 6



carbon atons. 4. A corrpos'i-tion according to any one_of clainms 1 to 3,

wherei n said nonocarboxylic acid (A 1 and part B) co éﬁiiﬁoj"g‘l"p"‘w"" I
I'inol eic acid or a mxture thereof. 29 e o e |
_ oue 18 AN 10GT |
3 2 2 2
4 2 2 2
5 2 2 2

The following measurings have been performed after weighting the .

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

Torque reading

Base fluid 42
Systems (%) L7 L13 L14

0.5 38 38 37

1 32 33 32

2 29 29 28

3 2 2 2

4 2 2 2

5

2 2

In both cases, with a 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



. et T

‘_Pa A{:‘h i _~.- u

5. - A conposition according to any one of the precl, drn %I h I n
t he acid: al cohol nolar ratio (A 1:A2) is betvveen(~re{ qb ggﬁﬂg(nnS)
:1, where n represents the nunber of hydroxyl groups . 6.

A conposition according to any one of the preceding clainms, containi ng
bet ween 80% and 95% of ester A 7. A corrp05|t|on according to any one of

the preceding "‘[Jh%'crssmposﬁct)rp of theotglz{sg'ﬁ@%s Ak sTRRtas 2P iRexbfigis 8Ty am ne.

Torque reading

Base fluid . 39
Systems (%) L7 L13 L14
0.5 38 37 37 |
1 32 31 31
2 4 5 4
3 2 2 2
4 2 2 2
-5 2 2 2

The addition of an emulsifier does not modify the lubricity.

Example No.12 : Influence of the addition of a lubricating system on .

the rheological and filtration properties

The composition of the base fluid FB is that of example 10.

One compares in this example the apparent ?/_iscosity VA and the plastic
viscosity VP in mPa.s, the yield value YVinPa (to be multiplied by 2.0886 to
obtain YV in 1b/100ft2), the API 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.



o . . . . ' EET
8. A=-conposition according to claim7, wherein s |EE*Ple°fQEr“é$‘§/T gﬁ?ne

triethanol am ne. 9. A conposition according to cljaim7|@ JgNa]ng&
wherei n the amount of said anmine, expressed in nol ar De§ut+-valent SEu

respect to the acid B, is 0.2 to 1.2. 10. A conposi ccording to any
one of claim8 or claim9, wherein the ester part A the acid part B and

the triethanol am ne g?glt%mrsespect i Vei“ﬁlt% foIIIJﬂM ng prepqrtions

VA 17 17 16
VP 15 15 14
Yv 1.9 1.9 1.9

API filtrate 19.6 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 fluid in a proportion of 3 %.

Systems FBy L13 L14

VA 30 26 27
VP 18 16 16
Yv 115 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 hand, the filtrate 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
filtration of thie fluid and a metallic piston simulating a drill string. The
"Differential Sticking Tester-Model 21150 of Baroid Div of NL Corp
(Instruction Manual Part No.211510001EA) is used for the tests.



by wei ght: about 85.4% 9.5%and 5.1% 11. A conp{sRERIGTRREDEr giBgr tip any
one of the preceding clains, further containing a erml]s'sfi 1997 a
proportion at nost equal to 2% by weight wi [l HDate r..es,dé@i ........ t.o. |said
conposi tion. -

' 25 :
The operating conditions are as follows : ambient temperature of the

fluid, filtration differential pressure 3.5 MPa, pressure on the disk equivalent

to 5 MPa, for 10 minutes.

Composition of the base fluid FB, :

- freshwater

- Wyoming bentonite 301
- filtrate reducer (AQUAPAC Reg) 1gl
- NaCl 1gl

- Barite such that d=12

Reference FB,corresponds to the base formulation. The various

lubricant systems which have been tested are : L5, L3, 14, L1 and L.2.

Formulations Torque
| @N)  Gnlbs)

FB, | 31.6 280
FB, +1%L5 | 21.5 190
FB, +2 %L5 _ 13.6 120
FB, +1%13 9 80
FB, +2 % L3 | 8 70
FB,+1%L4 | 113 100
FB, +2 % L4 6.8 60
FB,+1 %L1 | 5.6 50
FB, +2 %L1 . no sﬁcking

FB, +1%1L2 4.5 40

FBy, +2 % L2 . no sticking



30 12.+ A conposition according to claim 11, wheré¢| mephacenehgidHEET
et hoxyl at ed sorbitan nonol aur at e or pol yethyl ene gl ycol nonoo

about 90% of ester A. 14. A conposition according

IS
eate
ni ng

- s

AT

of nol ecul ar mass 600. 13. A conposition accordi ng tpaseClRBmfn. t.a

| east 3% by weight of part B.. 26

It is obvious that even the composition L1 (ester alone) is more efficient,
for the same amount, than the conventional products. The optimized
composition L2 exhibits excellent differential pressure antisticking

characteristics.

Example No.14 : Fluid without reactive clay

| Composition of the base fluid :

- freshwater
- Xanthan (IDVIS) 4gll
- filtrate reducer (AQUAPAC Reg) 10g/
-KCl ' 50 g/
- Barite B 30 g/l
_ Torque reading
Systems (%) 0 05 1 2 3
L13 | 32 2 1 1 1
L3 32 6 5 5 5
L4 32 12 9 8 8
L7 32 2 1 1 1

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

excellent in relation to the commercial lubricants.
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15. A water-base well fluid conprising 0.1%to 10% REEL@E;‘,:E!QTQHEET

| ubricating conposition according to any one of cl aifns 1,tlﬁbi4 16.

wat er-base well fluid conprising 1%to 5% by wei ght jjobaa:l Mdﬂgmg
conposition according to any one of clains 1 to 14. “FF

enhancing the lubricity of a water- baﬁ wel | fluid, corrprl 5| ng adm Xi ng to

said vell fluigd @ pas been carried out with the same base fluid but without barite,

with the composition L13 :

Torque reading

Systems (%) 0 0.5 1 2 3

L13 32 - 3 2 2 2

Example No.15 : Influence of thermal aging .

Composition of the base fluid :

- freshwater
- Wyoming bentonite 30g1

- NaCl 1g/l

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

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

system according to the invention.
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1) A lubricating composition for Water—base_ well fluids, characterized in that it

includes :

- from 50 % to 99 % by weight of a part A consisting of one or several esters

" obtained by reac;ion of a monocarboxylic acid (A.1), linear or branched, including 8
to 24 carbon atoms, and of a polyol (A.Z), linear or branched, including 2 to 20
carbon atoms, the acid : alcohol molar ratio (A.1 : A.2) ranges is between 1 : 1 and

(n-n/10) : 1, where n represents the number of hydroxyl groups of the alcohol A.2,

- 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 claimed in claim 1, characterize:& in that the monocarboxylic

acid (A.1 and part B) includes 14 to 20 carbon atoms.

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

that said polyol A.2 has 2 to 5 hydroxyl groups and includes 2 to 6 carbon atoms.

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

oleic, stearic, linoleic, linolenic, palmitic, palmitoleic, myristic acid and their mixture.

by
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5) A composition ‘as claimed in any one of the previous claims, characterized in
that the acid : alcohol molar ratio (A.1 : A.2) ranges betweeh (14+n/10) : 1 and (n-n/S) :

1, where n represents the number of hydroxyl groups of the alcohol A.2.

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

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

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

that it also includes at most 10 % of tertiary amine.

8) A composition as claimed in claim 7, characterized in that said tertiary amine is

a trieth_anolamine.

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 between 0.2 and 1.2

10) A composition as claimed in any one of claims 7 to 9, characterized in that

the ester part A, the acid part B and the triethanolamine have respectively the following

proportions by weight : about 85.4 %, 9.5 % and 5.1 %.

Sheet Has Been Reraced :

HII\I“ M



obt ai ned by reaction of a nonocarboxylic acid (A anced,
havi ng 8 to 24 carbon atoms, and of a polyol (A 2) FﬂnPne@EiﬁﬁTWh?d,
having 2 to 20 carbon atoms __conprising-addise to (0% t.0 xgalwei ghit of
?al) dﬁesler—»&%to “50% by we s@HEETHERY BREN B anc m«ﬂn Ni&ﬂrbox ti-cllaci ds
B) ha are a

m Xt UI’\

Y gn aftons Mgﬁ_mmthe aar bo —a
ﬁ‘ﬂm \ m “m ocar@v"ub au«u—zr e 1 to 3 unsaturations.
c L M ] * | |

30
11) A composition as claimed in any one of the previous claims, characterized in
that it includes an emulsifying pfoduct in a proportion at most equal 02 % by Weight

with respect to said composition.

12) A composition as claimed in claim 11, characterized in that the emulsifying
product is selected from the group made up of RADIASURF 7137 (20 moles
ethoxylated sorbitan monolaurate) and RADIASURF 7404 (polyethylene glycol

monooleqte of molecular mass 600).

13) Use of the composition as claimed in any one of claims 1 to 12 to control the

lubricity of a water-base well fluid.

14) Use as claimed in claim 13, characterized in that the added amount of said

composition ranges between about 0.1 % and 10 % with respect to the fluid.

¢

15) Use as claimed in any one of claims 13 or 14, wherein the well fluid is
charged with very few reactive solids, characterized in that the added amount of said

composition ranges between about 1 % and 3 % with respect to the fluid.
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16) Use as claimed in any one of claims 13 or 14, wherein the fluid is charged

with solids, characterized in that the added amount of said composition ranges

between about-3 % and 5 % with respect to the fluid.

17) Water-base well fluid including between 0.1 % and 10 %, preferably

between 1 % and 5 % by weight of a lubricating 'composition such as that defined in

any one of claims 1 to 12.
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LUBRICATING COMPOSITION INCLUDING AN ESTER - USE OF
THE COMPOSITION AND WELL FLUID INCLUDING THE
COMPOSITION

ABSTRACT
- The present invention relates to an optimized lubricating composition
including, in useful amount, an ester and a fatty acid.

- In a variant, the composition also includes a tertiary amine, for example

a triethanolamine.

- The invention also relates to a well fluid including the lubricating

composition according to the invention.

- The invention further relates to a use of the composition for controlling

the lubricity of a water-base fluid.
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1. A lubricating composition for water-base well fluids,

comprising:

from 50% to 99% by weight of a part A consisting of one or
several esters obtained by reaction of a monocarboiylic
acid (A.1), linear or branched, having 8 to 24 carbon
atoms, and of a polyol (A.2), linear or branched, having 2
to 20 carbon atoms, wherein the acid:alcohol molar.ratio
(A.1:A.2) is between 1:1 and n-n/10:1, where n represents
the number of hydroxyl groups of the alcohol A:2; and

from 1% to 50% by weight of a part B consisting of
mpnocarboxylic acids, linear or branched, having 8 to 24
carbons atoms;

wherein the monocarboxylic acids in part B are a mixture of

at least 80% carboxylic acids having 1 to 3 unsaturations.

2. A composition according to claim 1, wherein the
monocarboxylic acid (A.1 and part B) has 14 to 20 carbon

atoms.

3. A composition according to claim 1 or claim 2, wherein
said polyol A.2 has 2 to S hydroxyl groups and has 2 to 6

carbon atoms.

4. A composition according to any one of claims 1 to 3,
wherein said monocarboxylic acid (A.1 and part B) comprises

oleic or linoleic acid or a mixture thereof.
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5. - A composition according to any one of the preceding
claims, wherein the acid:alcohol molar ratio (A.1:A.2) is

between (1+n/10):1 and (n-n/5):1, where n represents the

number of hydroxyl groups of the alcohol A.2.

6. A composition according to any one of the preceding

claims, containing between 80% and 95% of ester A.

7. A composition according to any one of the preceding

claims, further containing at most 10% of tertiary amine.

8. A composition according to claim 7, wherein said

tertiary amine is a triethanolamine.

9. A composition according to claim 7 or claim 8, wherein
the amount of said amine, expressed in molar equivalents

with respect to the acid B, is 0.2 to 1.2.

10. A composition according to any one of claim 8 or claim
9, wherein the ester part A, the acid part B and the
triethanolamine have respectively the following proportions

by weight: about 85.4%, 9.5% and 5.1%.

11. A composition according to any one of the preceding
claims, further containing an emulsifier in a proportion at
most equal to 2% by weight with  respect to said

composition.
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12. A composition according to claim 11, wherein the
emulsifier is ethoxylated sorbitan. monolaurate or

polyethylene glycol monooleate of molecular mass 600.

13. A composition according to claim 6, containing about

90% of ester A.

14. A composition according to claim 1, containing at

least 3% by weight of part B.

15. A water-base well fluid comprising 0.1% to 10% by
weight of a lubricating composition according to any one of

claims 1 to 1l4.

16. A water-base well fluid comprising 1% to 5% by weight
of a lubricating composition according to any one of claims

1 to 14.

17. A method for enhancing the lubricity of a water-base
well fluid, comprising admixing to said well fluid a

composition according to any one of claims 1 to 14.

18. A method according to claim 17, wherein the added
amount of said composition is about 0.1% to 10% with

respect to the fluid.
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19. A method according to claim 17, wherein the well fluid
is essentially free of reactive solids, and the added
amount of said composition is about 1% to 3% with respect

to the fluid.

20. A method according to claim 17, wherein the fluid is
charged with solids, and the added amount of said

composition is about 3% to 5% with respect to the fluid.

21. A method of enhancing the 1lubricity of an ester
obtained by reaction of a monocarboxylic acid (A.1l), linear
or branched, having 8 to 24 carbon atoms, and of a polyol
(A.2), linear or branched, having 2 to 20 carbon atbms,
comprising adding to 50% to 99% by weight of said ester, 1%
to 50% by weight of linear or branched monocarboxylic acids
(B) having 8 to 24 carbon atoms, wherein the carquylic
acids (B) are a mixture of at least 80% carboxylic acids

having 1 to 3 unsaturations.

22. A method according to claim 21, wherein said
monocarboxylic acids (B) comprise a mixture of oleic and

linoleic acids.



