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FIELD OF Tiffi INVENTION 

. . 
Th~ presen~ invention relates to lubricating ~ompos:i.tions for flaj.ds used 

for well drilling or completion operations, or for wor:kover 'operatio~s in weils. . 
. . . 

More particularly, the invention describes a process and a comp9sitlon for 

s controlling the lubricity of w:.m~.r-base fluids set in wellbores. 

BACKGROUND OF THE INVENTION. 

The conventional method for drilling wells~ oil wells or no~ consists in 

driving in rotation a toothed bit fastened to the end of a drillpipe string, the 

string being generally driven in rotation by a surface installation. A fluid, 

IO 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 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 driJling fluids, 

15 but also to the fluids known as completion fluids, as well as to the fluids 

called workover fluids, all these fluids being referred to hereafter as wen 

fluids. Completion is an operation which continues the drilling operation 

when the well reaches the producing formation. Completion notably consists 

in drilling through the reservoir rock. testing ihe formation, fitting out rfae wei1 

20 for production and bringing in. For these operations, the completion fJuid may 

be not~bly specific to to the reservoir rock and to the effluencs produced. 

Workover operations consist in working in a producing well in order ro drill. 

redrill, clean the well or change equipments. ------·----
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Well fluids must have characre~O:cs 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, . honzonta.i .. . . .... . . ,"', .... · . ..-. : . 

wellbores for example, or more generally wells providing considerable 
. . . . -. . . . .... ...... ,._.. .. -··· .... - . . . ... .. . . - ..... . . . . 

s frictions on the tubulars lowered in the well, the lubricity of the fluid be~omes 

an important characteristic. 

10 

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. 

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

fluid. It includes : 

- from SO % to 99 % by weighc of a pan A consisting of one or several 

esters obtained by reaction of a monocarboxylic acid (A.l), linear or 

15 branched, including from 8 to 24 carbon atoms, and of a polyo! (A.2). linear or 

branched. including from 2 to 20 carbon atoms, 

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

monocarbox.ylic acids, linear or branched, including from 8 to 24 carbon 
• 

atoms. 

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

dipentaerythritol, trimethylolpropane and ditrimethylolpropar.e. 
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The monocarbox.ylic acid '"(A~l ·and part B) may have l to 3 

unsaturarlons ~.,,d includes 14 to 20 carbon atoms. 

The polyo~_A.2 may hav~ 2 to 5 hydroxyl groups an~ include from 2:t<:>-.: :·._·:: .. :._:: .. ... ·: .. 

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

s The mo~oc~boxyl~c acid. (l\-.1. an4_p~~ l3) .may. be. S!!lected.from.the. ........ . 

group made ·up of oleic, stearic, linolelc, Iinolenic~ palmitic,'-pal~tol~i~. ·~Yrl;tl~ .... ~. : .. : .. ::.: ·:·--·---·-.. 
· ·acid, and their mixture. The composition rriay include between 5 and 20 % of 

part B, preferably about 10 %. 
•oo 0 0000 -M•00 .. 0ooo0 -·-·-·-·····--······-·· 000 

The acid : alcohol mole ratio (A.1 : A.2) may range between i : 1 and 

10 (n.,.n/10): l, preferably between (l+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 

15 amine_ 

The tertiary amine may be a triethanolarnine. 

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

acid B. may range berween 0.2 and 1.2. 
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The ester part A, the ai;:id. part-J3 and the triethanolamine .. may have 

respectively the following proportions by weight: about 85.4 %, 9.5 % and -

5.1 %. 

The composition may inch .. ide a.ri emulsifying product in a· propoi:tion at 

s most equal to 2 % by weight yn~ res~~ 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 (polyethylene glycol of molecular mass 600). 

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

10 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 

15 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 

20 composition as that defined in the present invention. 

··:··.: '· 

-· -·· 
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The applicanc has found that the. combination of che esters and of the 

acids iD; the. _proportions defined in accordance with che. present. in.ventioa 

leads to lubricating compositions whiCh are pariictilarly suitable when useQ. in 

water-base well fluids. 

·According to another embodiment of ti?-~ .. P.r~s.~n~ invention .• -~~ ... : .... : .... _ 

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

could be even improved by mixing up to 10 % by w~ight .. (with respect to the 

lubricating composition) of one··or several tertiary amines into the lubricating 

composition. 

····· ....... -· .. 
io According to another embodimeiii of the present invention, the 

.... . . .. . ... - ... . .... - . . . . ~ 

applicant has found that the addition of up to 2 ~fby weight (~ith·r~~~~t:·t~- ... 

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 

is 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 environmenqll 

20 protection. 

• 
·' . . :· .... _:. 
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. ..... ... - . ··- .. ··- ... . ........ . 
Furthermore, the presenfcompo~iiion may be- used with all the water- . 

base well fluids, for ex.ample bentonite-bearing· fluids; weighted" up or riot, .. 

high-pressure/high-temperarure (HP/IIT) fluids, solid free fluids. ere. 

DESCRIPTION OF.THE INVENTION 

s Other features and advantages of ~e .. i~v:~n~Q~ . . Y-'.Ul .. b~ ... cJe~..fro.m_ ________ _ 
. . . ... .... . ... .. . . . 

reading the following. non limitatlve examples. · 

The lubricity of a lubricating composition according to the invention is 

tested by means of a "Lubricity rester-Model 212" manufactured by the NL 

Baroid Petroleum Services company {Instruction Manual Part 

10 No.211210001EA). The tests ("Lubricity-surface to surface") are carried out 

according to the procedures recommended by the standard RP 13B of the 
! 

American Petroleum Institute (.API), (100 psi (689 kPa) at 60 !pm). In order to · 

compare the lubricities of the various compositions. the graduations obtained 

with the test apparatus described above have been read. These readings 

15 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 rests have bee:Q. 

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

The lubricating compositions tested hereafter are defined by the 

following nomenclature : 
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Ll corresponds t~ the ester p~ntaerythritol monooleate alone, 
.; ··- ........... -·-·-· ... . ·- ...... - .......... -......... ~ ··-

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

L2' corresponds to the· mixture by weight of pentaer:f'thritol 

inonooieate· ~"ld of acid · Radiacid 208 in t~~. ~espe~_ti_v_~_ ~9P.q~Q~~- _qf.~5..-% ... _ ..... .. 
. - .. ..... .. . .... . . .... -· .. . 

s and lS %. The Radiacid 208, rr.:.a:rketed··by the RNA company, contains about 

70 % of oleic acid. 10 % of iinoleic acid. 6 % of palmito!eic 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 

10 Ml company (USA). 

L4 corresponds to a commercial lubricant: "LUBRISAL", marketed by 

the MIL.LP ARK company (USA). 

L5 corresponds to gas oil. 

L6 corresponds to a mixrore of pentaerythritol monooleate and of 

is triethanolamine in the respective :Proportions of ~O % and 10 % . 

L7 corresponds to the mix.ture by weight of pentaerythritoD 

monooleate. Radiacid 208 and triethanolamine in the respectiv~ 

proportions of 85.4 % , 9.5 % and S.l % . 
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monooleate and of Radiadd 208 in the respective proportions of 90 % and 

10 %. 

L9 corresponds to the ester-"2:::ethyl-hexyl oleatt~ · · .: 

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

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

. . ... 
L l l corresponds. to the mixtµre by weight.. of. 2~ethyl-hexyl. oteate-and : · . -.. ." 

. - . . . .. . . . .... ... . . . ·····-. - ... 

of Radiacid 208 in the respe~tive Pn>POrtions of 90· % ·and 10 % . 

L12 corresponds to the mixture by weight of 2-ethyl-hexyl oleate and 

10 of Radiacid 208 in the r~pective proportions of 95 % and 5 %. 

Ll3 corresponds to the system L7 to which 0.15 % by weight of 

emulsifier RADIAStJRF 7137 (20 moles ethoxylated sorbitan monolaurare). 

marketed under this trade name by the FINA company. has been added. 

Ll4 corresponds to the system L13 in which the emulsifier is replaced 

15 by RADIASURF 7404 (polyethylene monooleate of molecular mass 600), 

marketed under this ttade name by the FINA company. 

L2. L7, LS. L13 and Ll4 correspond to preferred lubricating 

compositions according to the invention. 

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

Composition of the base fluid : 

- freshwater 

- Wyoming bentonite 

- visc·osifier {Xanthan) 
. . . . . .. 

30 g/l · 

2gll 

.. filtrate reducer (AQUAP AC Reg) · 1 · g/l · 

- dispersant (Polyacrylate) 

..: NaOH such that pH=9 

:3g/l 

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

IO company (France). 

The pro~uct AQUAPAC Regular is marketed by the AQUALON 

company~ 

The .xantban used for all the tests is the IDVIS marketed -by -the Dowell 

Drilling Fluids company. 

is In this example, the lubricities of various systems are compared : gas oil 

(LS), two conventional commercial lubricants (L3, L4) and two systems LI 

and L2 based on an ester as defined above. 

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

mixed and rested. 

• 
.:,··. _.:. 

··:' · .. •: '·' ·.··-···~·.· 
· .. •',····· 
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·. Terque reading 
.......... - ·---·-· -·-·-·········----·-·-- .. , _____ , __ ---·- _,. __ , ........ :-··::--:-

Base fluid 

Systems 

(%) 

0.5 

1 ... . 

.. _.2~ 

3 

·4 

5 

50 

Ll L2 .. L3· ·L4 LS 

3 39 5'0 50 

4. ... 2 33 7· . .. 50· 
. . 

....... _ ... _ ...... 4 - .1 ··- ··6 .. -·1· ___ ..... 50 .. . - ...... --··••000 .. ---:- ·:. ·.·.:-.·: •• -·.:···:·· ·-::· 

.. . -
4 l 5 T. so 
4 1 4 7 50 

4 1 4 7 50 

The results show the good perfonnances of the system (L2) including 

two constituents accordil)g t~ the invention. It can be noted tcliat tbe gas oil 

(LS) has comparatively a very poor lubricating property. 

Example No.2 : Conventional pot.assium fluid 

Composition of me base fluid : 

- freshwater 

- Wyoming bentonite 30 g/l 

- viscosifier {.Xanthan) 2g/l 

- filtrate reducer (AQU AP AC Reg) 1 g/l 

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

-KCI SOg/l 

- NaOH such that pH=-9 
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In this example, the lubricating perlormances of the systems identical. to · 

those of examp~e I are compared. 

·-· --··· ............ __ ,, ···- ..... --···- -·-·-·-··---- ...... ·- ...... --- .. -- ........ ···-·· -·· ---

Base fluid· .. -­

Systems 
{%) 

l 

3 

4 

5 

Torque .readin~ . 

44 .... 
... .. . ... 
Ll L2 

44 44 

. . 37 _ _,___ 10 

19 8 

7 3 

L3 L4 LS 

44 44 44 

6 -o .. . . .,. ;"'·~ . - ... -~·¢· 

6 50 44 

6 50 44 

... -s--. ~·-:'""~!'"'•"':" ."'"~ •• .:. ... :._ . ." :-

One observes that, for a.KCI fluid, the addition of gas oil or of lubrica."l.t 

L4 does not improve the lubricating properties. The system 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 

15 2.5 %. 

This ex.ampl~ 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 , 

20 Composition of the base fluid : 

- freshwater 

- Wyoming bentonire 

- viscosifi.er {Xanthan) 

1n11uninr ...... · ... 

30 g/l 

.2 g/l 

i. ·-:.···.:·:·.· .. 

.. ::~><·i:.:1ii;ti:~~~E;;\r::<i>-~2~t1~~1~~:ff:_i,:I::·;~;·,,ffeit!&~~~~~~:i<.(: ·. · :·.:. · ..:::- :·· · · ..•.. 
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- filtrate reducer (AQUAPAC Reg) 

- dispersant (Polyacrylate FP 30S) 

-NaQ 

- NaOH such that 

1 g/l .. 

3 g/l 

··· ·· sog1c.·. 
. .. . . .. . 

pH=9 
................... --· .. 

.:: : ·.: ....... :·: :: . 

..... ·.··· . ···-·- -·····-· ·.:·· ·.~:.:-·---::::":""-.:-.::-· 

5 The lubricating performances of systems L l, L2 and L3 are compared in 

this example. · · · · · ·· · · · · · · · ... · · · 

The measured values are given in the table hereunder···;-

Torque reading 

Base fluid 42 

10 Systems LI Ll L3 

(%) 

05 42 s 42 

1 42 2 42 

2 42 2 42 

15 3 38 2 14 

4 14 'I 4 J. 

5 5 1 4 

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

constituent$ L2 in the presence of sodium chloride. 

20 Example No.4 : Conventional seawater fluid 

Composition of the base fluid : 

... ;., ·: .. · . . : : 
'.··, .. ,. __ .··._·: .; .:· .. 
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s 

- seawater 
. . . 

- Wyoming bentonite 

- viscosifi.er (Xanthan) 

- filtrate reducer (AQUAP.AC Reg) 
. ·- ' . . . . ~ 

30g/l 

THIS SHEET HAS BEEN 
REPLACED 

. . -·· - . 

2g/l 

I g/l 

- dispersant (PolyaCJ:yla.!e FP-30S) ·· ·· · · -3 gt!-· - ·· 

· - NaOH such that.-· · · · · · ·· · · · pH~ 9 ·· · · 

The synthetic seawater used is made up of NaCl (28 g/l), MgCl2.6H20 

(4.8 g/l), CaC~ (l.Z g/J.), KO (1:3 g/I), MgS04.7H20 (7 2 g/l). 

The lubricating performances of systems Ll, L2. L3. L4 and LS are 

10 compared in this example. 

The measured value$ are given in the table hereunder : 

Torque reading 

Base fluid 44 

Systems Ll L2 L3 L4 LS 

IS (%) 

05 44 41 44 44 44 

1 41 2 42 44 44 

2 38 2 42 44 44 
~ 37 2 38 44 43 ;) 

20 4 37 l 37 ·43 42 

5 9 1 36 42 42 

.. ·-··-· ... . . . ... ... ....... . 

.···-: ·.. : .. ·_;. ::·. __ .. = ·' .· 
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The Commercl.al I··1.....::C""" ... ! .., L4 .. r..i .t-he o:.~ .•. n.-il.J ·" ............ lir,.i ... J&:_;. ... _._ ..... ··-·-·· ·-··-···--
• 

0 \.lrU'l"'l. QZ.':'1.~";:,:...3·,· .• • •g;,.,""t\;!: :L:. O;w- ..,...,"' ,.,.,..,,,,, c.c.a.'W '-C."U"' "'.&".L"-1.'V.l:IL · . 

with this seawater formulation. It can be seen that the system Ll is efficient 

from 5 % onwards, whereas the system with two constituents L2 is very 

efficient 3.s soon as it is added io the formulation at a concentration of '1 % . 

. . . . 
Example No.S : Conventional :fl~d in th,e presenGe of CaC12 

Composition of the base fluid : 

- freshwater 

- Wyoming bentonite 30g/l 

- viscosifier (Xanthan) 2g/I 

- filtrate reducer (AQUAP AC Reg) 1 g/l 

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

- CaCl2 50 g/l 

- NaOH such that pH=9 

. . .... . . .. . ..... . 

15 In this example, the lubricating performances ~f the various systems : L3. 

Ll. L2. L7 and L6 are· compared . 

. Torque reading ....... 

Base fluid 42 

Systems Ll·· ···L2 L3· L6 L7 

20 (%) 

0.5 40 40 42 41 32 

l 38 38 42 .. 39 6". -

............. 

Th1m1111iriinr 
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38 "·2· 

36 2 

34 2 

14 2 

.... ........... 

s These resuirs show that. for this formulation con.taming CaC!'2.-the ester --· ··· · -
....... 

Ll alone is P,o~ very ~fficie~t. T.~e mix~ ~2 sho~s better .performa.rices, .bµt. ...... ·-- . .. .. . ·· 

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

comparison, the commercial lubricant L3 is very little efficient. A-dding 
. .. . ... ... . ... . . ···-· . . . .. ... ... . . . . . .. .... ····-· ..... 

triethanolamine to the ester alone (L6) does not substantially improve the· 

io results. The most efficient combinations are ester+ acid Radiacid 208 and 

ester + acid Radiacid 208 + triethanolamine. 

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

mixrure 

The influence of the triethanolamine/acid Radiacid 208 molar 

15 concentration ratio in the lubrica~ng rmxtlite 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 proportioP-s of 90 : 10. ~ 

20 certain triethanolamine concem:ration expressed in molar equivalent with 

respect to the acid is added co this base system. The systems thus correspond 

to the following mix.cures : 

: : : . ~'. 
: :- .:.i .. 
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. . . . . . . .. . ·-·-.. .. . . . .... . . . ..... ···- .. ··--... ·· .. 
L8.0: pentaerythritol mono9Ieate/acid 90: 10 

L_8. l :. ~8~0 + Q.~. trie~9,~~~~ IT.EA) mo~~ ~uiva!ent 
. . .. . . . 

L8.2: ~s.o·+ 0.8 TEA egu.~val~~t . 

L8.3 : L8.0 + i.o· TEA "'uivaienf · · · · . . .. ...... . : ~ .. . .. . .............. , .. --·· 

L8.5 : LS.O + 1.2 l'E~ equi:V~e~t 

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

. .... ···-· .. -· ...... -· .. -··-. 

.··· ·:-·"-:····-·· :-:-:..: .. -:.-... -:-·.·:.-; --·--: . . ··-:· 

It may be noted that the mixture L8.3 corresponds to the mixture L 7. 

Systems 

(%) 

1 

2 

Torque reading 

L8.0 LS,.l L8.2 L8.3 L8.S L8.6 

39 34 26 

37 32 4 

6 

2 

12 39 

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 to one another. 

Furthermore. too high a TEA concentratio~ 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 

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

example) in the composition. 
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Example No,7 ~ Inflaence.-of t:he presence of solids.fo.~formuk&~n- .. - ... ..... : .. :· .... :~--~· .. :~ :.~: ·:; .. 

Thejrifluence, on the iubricating properti~s. of the addition of barite ·in 
\ 

the formulation is studied in this example. The purpose of the b~"'ite is to 
... ....... .... . .. .. ... . . .. . .. .. . .. .. . ... .. 

increase the density of the mud. The pres~ce of .cuttings is also simulated by 

s adding kaolinite and loading clay (FON) to the fonnulation. 

.. . . -- . .. . .... --.. -· - ·-····· ···- .......... . 

IO 

l5 

The lubricating sysrem 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, SQ gll of kaolinite or 50 ·g11 of loading clays. 

Torque reading 

System L7 (%) 0 0.5 1 2 3 4 s 

Base fluid 44 4 2 2 1 l 1 

+barite (d=l.4) 44 41 38 2 2 2 1 

+kaolinite 44 42 2 2 2 2 1 

+FGN 44 41 38 28 1 l 

I 

+barite+kaolinite 44 40 30 2 2 2 1 

+barite+FGN 44 41 38 33 1 l 1 

20 FGN is a loading clay marketed by the CKS company . 

. ·. :;··:.:· 
... ::... .... ··'· 

. . 
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The uresence of solids.. in the. formulation .. require~. -~--b-igh~r-~:.::b~Cunt-:.e.f-.::· ..... ·:: .. · .. : ·:::··. -----. .. ~ .. . . . . .. . . ... .. . . . . . . . . . . . 

lubricating· system, but from 3 % onwards, the resulrs 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 tliat very 
5 many commercial lubricating systems are little or even not efficient in ~ghly 

densified fluid formulations. 

Tnis ·test snows thai the·· example· r.1 ·ar-·tfie··1iihtitiifo.g .. comp-osition:--:-···=-.. -.-~-----::· 
exhibits. excellent lubricating properties in fluids charged with solids insofar 

as the proponion of s~d ~Ofi1:J?OSi_ri~~ -~ -~~j~s~ Y.J"ith respect to the base 

IO fluid, paniculariy in view of the types and amounts of the solids present. . . . . .... . . 

IS 

20 

:.: .·.::\: 

Example No.8 : High pressure/high temperature formulation 

Composition of the base fluid : 

- freshwater 

- Wyoming bentonite 

- minCral viscosifier (Thermavis) · 

- filtrate reducer (Thermacheck) 

- dispersant (Thermathin) 

- loading clay (FGN) 

- barite such that 

19 g/l 

4.2 g/l 

6_g/l 

19 gti 

50 g/l 

d = 1.4 (525 g/l) 

The products Thennavis. Thermacheck and Thermathin are marketed by 

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

drilling. 

·.:-- · ... -~:· : . . · .. 
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. ... ... ;! fHIS St-:t€6T HAS BEEN··· -· ..... :.:·· .:: :: · ·.··-··- ·· 
. ·' Al: PLACED 

. --==-- --·====~ 

The lubrlCating performances of th.e various systems: L5, L3. L4~ LI. Li. 
h~~-.;')k- . . . .. ~ . 

L 7, L8, L9. Ll 1 and Ll2are compared with this fonriularlori. 

.. . ..... ;· .::·:-- .-:.· :.:-.-:· .. . . .. ~ 

The results are given hereun4e~ : 

· · · ·- -· T9rqueTea:~g. · 
.. 

Systems(%) .. 0.5 1 2 3 4 .. 
u " ·-· . .. ... . . - ... ... ... . .. .... . ... ... ··- .... 

Ll 39 39 39 38 37 36 34 
.. ·- .... -· ...... . . 

u· 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 

L9 39 39 40 40 40 40 40 

LIO 39 37 29 12 11 11 10 

Lil 39 38 37 23 17 14 13 

LU 3g-·· . ·39· 3"8 .. "3"6 34 24 19 
. ·-··· ...... 

. . 
. . ... . ... .. . ... .. . .. .. .. . -·- ... ........ -

·These tests show that neither the gas oil .nO!" the· commercial additive L4 

have a lu~cati~~ _effic~~ncy .. ·The additj.ve L3 ·anly works at a. 1-.: lo. u.1.g.u 
.... -

concentration (from 4 % onward~) .. ~ -~P .. ~~~~ ~.Qn~ (L.1 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 pentaerythrito{ 

monooleate. An acid Radiacid 208 concentration ranging between 10 and 15 

% produces excellent results. However, it may not be advisable to increase 

...... •... 

O '"'' OM00• O ..... 0 •O• o HHO • 

25 'che acid concentration··to()" m~ch-:.~~te•it~y:intrease:co~osfon:nsks . 
. · . .. .. .. . . - ··-··-· .. . . . . 

. ··:-·.· .· .' 

. :'_~· ~ ": ; . . : . ·.j~:i~\,~~;fo:\;\;:;.:~;-:~: ·•· .. ::.' 
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5 

Example No.9 : KCI/PHP A (polyacrylamide) formulati.on 

Composition-of -tbe-ba5e-fluiEf. .. :;:....... · ,, __ ... .. ... -· --······ ···· ..... · · ······· ·· · 

- freshwater 

- Wyoming bentollite ~o g11···· 

- P"'.tIP A (IDCAP} ...... ~ .. w.i: .. -....... . 
- filtrate reducer (AQUAP AC .Reg)· ..... : l gll-:.:.. . . 

.;KC! 

- NaOH such that 

59gfl 

.P~.=9 

... - ............ . 

. ·- ·-·- ··-·· .... - .. 

The product AQITAPAC "is ·marketed by ·tlie AQUALON:·cornpaiif~and ··- · .... ·. · 
. . . .. . - -· . . . . . .. .. .. 

io the PHP A is a polyacxyl~ide 9f ~em~. ~~~~~U;d' by the Dow~l;l · -~·-·· :-··:- ·.~: .. ·:-~- ·--~· 

Drilling Fluids company. 

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

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

is example. 

Torque reading 

Systems(%) 0 0.5 l 2 3 4 

s 
20 L3 38 38 38 25 4 4 4 

L4 38 38 38 33 31 31 30 

LS 38 38 38 38 36 35 33 

L7 38 36 31 10 2 2 2 
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·:: "':.·:;··· ::.:··::: .:· .·: ....... ... ; .. ·:·.·.::::··· -::::::·':":'-:--779-:-· 

-ExamP.le· NP.lb :·Influence· of the··addition-ofan enmlsifier 

Composition of the. base· tiUid ·= .. · .· 

- freshwater 

.. Wyoming bentonite 

· .. Xanthaii (IDVIS). -.. 

30 git 

2g/l" 

- filtrate reducer (AQUAPA.C"Regf ... ··- ""T giC. ······: 

- dispersant (Polyaaylate FP 30S) 3 g/J. 

-CaCl2 

- NaOH such that 

50g/I 

pH=9 

The lubricating performances of the systems L7, Ll3 and L14 are 

compared in this example. 

....... ·- .. .... . ...... 

The two commercial emulsifiers are surfactants used to stabilize 

IS emulsions. 

Torque reading 

Base fluid 42 

Syste:ms L7 L13 Ll4 

(%) 

20 0.5 32 32 33 

1 6 7 6 

·ThttiiUlli~ii 
,. .... 

.. . ... 
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THIS SHEET HAS· BEEN 

REPLACED 

2 

3 

4 

5 

2 . " ·2 ·- ... ··2 ... :: .. ····-: ·. --: ·. ·;··.- -;-·--:-~.:-:-:- ·:·-:-: . 
2 2 2 

2 2 2 

2. 2 .. 2 
.............. . ........ . 

·.···· ......... . 

The foUoWi.ng · meaSurings have ·btien ·performed: after .. · weigh.riTig th~ ...... : . : · . .. ··- ..... 

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

Torque reading 

Base fluid 42 

Systems(%) L7 Ll3 Ll4 

0.5 . 38 38 37 

l 32 33 32 

·2 29 29 28 

3 2 2 2 

4 2 2 2 

5 2 2 2 

In both c~e$. with a nonweighted or a weighted fluid, t.lie addition of 

an emulsifier ·does not modify the lubricating capacity of the composition 

according to Etw inyention. 

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

pressure/high temperature formulation 

111fli1nr 
.. · .. 

·::;t2fd;::~:;..: , .... · 
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The composition of the base fluid ·is the same as that in examole 8_ . . . ..... .... ... .. ... . . . . ..... . . ... ,. 

Base fluid· · 

Systems(%) 

05. 

1 

2 

3 

4 

.. .. 
Torque reading 

3·9·· ···- ..... . ····--·-- ..... . . . 
I - ... ... . .. . . ... . .. .. .. ......... - . - -· .... ... . . . 

·· -.. -·····- ·· .... L7 _ ......... -~~~ .. ·-·-· ... J.~.14.. . .. .. .. _ . 
. 38: .... · ........ ].7. .. .. 

32 31 . .. . .. .. .. 

4 s 
2 2 

2 2 

37· .... · 

31 

4 

2 

2 

10 ... . 5 ... 2 .. . .. 2· .. ..... · .Z ..... 

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 

is The composition of the base fluid FB1 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 multiplied by 2.0886 to 

obtain YV in lb/100ft2). the API filtrate in milliliters (m!), of the base fluid FB, 

of syscem Ll3 and of system Ll4_ 

20 Systems Ll3 and L14 have been mixed with the base fluid in a 

proportion of 2 % for the following measurements. 
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.......... • ••. ·-- ·-· ''l." ... • ·-··· 

Systems 

VA 

F81 

17 

Lt3 

17 

............ 
Ll4 

.. . . 
16 

... W.... . .. ~ .... · .. :·: .. .f5:· ·· .. :~ _ .. : .. · .. 15.::.·:. ::.:: .. .":.· ·.· i4·~·· ......... :·.:·.·~·. :.:·.:: ~ .. -.:~: .. ·.'..~ .·~:~:~:.'.._~·:'.~~ :.·.: ~~ 

5 

10 

· · ··vv·· . .. ·- ···-···· L9 . -··--··. ·- ... L9. 

API filtrate . 19.6 13. 

1-9 

13.6 

. ···-···--··· ···-;·-- :.:·-.-··--:- ··.··· 

The following measurings -have been carried out· after ·weighting ·th~·. 

formulation with barlte 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 FB1 Ll3 L14 

VA 30 26 27 

vP 18 16 16 

YV 115 9.6 10.5 

API flltrate 37.4 17.2 18.2 

One observes that the lubricating composition does nor modify the 

is rheology of the base fluid. weighted or not. On the other har:.d. the filtrate :is 

markedly improved in both cases. 

Example No.13 : Differential pressure sticking test 

The testS consist in measmin·g the friction between the cake obtained by 

filtration of the fluid and a metallic piston simulating a drill string. The 

20 "Differential Sticking Tester-Model 21150" of Baroid Div of NL Corp 

(Instruction Manual Pan No.21l510001EA)"is used for the tests. 
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S· 

10 

IS 

20 

. . . . . . . . .. . . . . ... . . . . ·.25. . .. . .. . . . .. . . . . . ~ . . . . . . .. -:-.· .... :. .... :::. 

.· --· . .. , .. . . . ITHiS SHEET HAS BEEN -- - ·. 
-··-··· ·-···· ·· ···· ··-· --------··--··· ··-·····---:/_·-_-- ·.~ ·~f PlACEO-·-·· -- ········ -·---·----·-·-

0 ___ .. , , .. ,,; __ , ..:·=::.:. :::. '"','" , .... - .. •:• 0 .·-:.:; •• 0 ',':H.:.:-:.: 0' ' 

The operating conditions are as follows··: ambient temperature of the 

fluid, ftltration clifferentiaI pressure 3.5 :MPa, PreSSUre on the disk equival~nt 
. . .............. - .. .... . . ·-· .. . . . . . . 

.to 5 MPa,.for IO.minutes. 
:' ... . ... 

··Composition of-the·base-fluid.FBi: · .: -
: : 

- freshwater .. . ... .............. . 
. . . . 

. -::-:-:··.;,"':::.:-.::-:"':'-··· 

..... ;.· 

. ... . ........ .. . .. . . .. . .. 

.- ~YQ~ng. ~~~9aj~ . _ : .... ~~·~~::::~~~-- ~-~··~ .. :. ~~Q .g].J..:~:-~· . . ..... ·····-···. ··-·· 

- filtrate·reducer (AQUAPAC-Reg). 1 g/1 

-NaCl 

- Barite such mat .. ... .. . .. ..... . 

... _l g/l .... 

·d-=b2-····. 
. .. -···- .. .... :..... . ...... 

. - . .. . . 

Reference FB2 corresponds u,: the· base fo~ulation. The various 
; . 

lubricant systemS which have been tested are = LS, L3,. L4, LI and L2 

Formulations Torque 

(m.N) (in.lbs) 

FB2 31.6 280 

FB2+l%LS 21.5 190 

FB2+2%L5 13.6 120 

FB2+1 %L3 9 80 

FB2+2%L3 8 70 

FB2+ 1 %L4 11.3 100 

FB2 +2%IA 6.8 60 

FB2+ 1 %LI 5.6 so 
FB2 +2 %LI no sticking 

FB2+1%L2 4.5 40 

FB2 +2 % L2 no sticking 

1 'lllU1ii1il1r 
.. 

,. 
· .. "/ .. ·:(: 
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. ·.· ~HAsae~~ ... - -
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. ... - ...... ·:··· ..... -·--- ... -····-·- ··:-----·--·-.. -. -.-.. --·-·.----··-
It is obvious that even the composition LI (ester alone) is more efficient, 

for the same amount, than the ~o.i:iy~~tional pr<?ducts. The optimized . . . 

composition L2 exhibits excellent _differentia~ ~!e~s~re antistick~~g : ..... . 

,. characteristics. · 

s Example No.14 : Flui4 wjfjlo~i_i;-~ti.v~ clay 

IO 

IS 

Composition of the base fluid : 

- freshwater 

- Xanthan (IDVIS) 

- filtrate reducer (AQUAPAC Reg} 

4g/I .. 

10 g/l 

50 g/l 

30g/1 

-KCI 

- Barite 

Torque reading 

Systems(%) 0 o.s 1 

Ll3 32 2 I 

L3 32 6 s 5 

IA 32 12. 9 8 

L7 32 2 1 1 

2 3 

1 l 

5 

8 

1 

These results show that, even in a fluid formulation without swelling (or 

20 reactive) clay. a formulation referred to as "solid free", the lubricating power 

of the composition according to the present invention, in Ll3 or L7 form, is 

excellent in relation to the commercial lubricants. 

:. ":· .. :,-; · .. · .::··. ' 



01715229003 FITZPATRICKS LONDON I 

27' 
F-948 T-678 P-031 14. 11. 95 14:56 

·:· ...... :-;: . :· .. : . 

io 

A test has been ca.."ried out with the same· base fiaid but wiu1xout baxite, .. 

with the composition Ll3: 

........ 
rQrque. "reading 

Systems(%) o.. ·o.s · 1· .. · 2 · 3 

Example No.15 : Influence of thennal aging 
.. .. . . . .. . . ... 

Composition of the base fiuid : 

- freshwater 

- Wyoming bentonite 

-NaCl 

30g/l 

lyt 

3 % of the lubricating composition L7 or Ll3 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 ~ours. After return to ambient 

temperature (about 25°C}, the lubricating power of the fluid sa..mples has been 

lS tested in the, lubricity tester according to the previous teSts: 

L7 

Ll3 

2S°C 

1 

1 

140°C 

1 

l 

IS0°C 

1 

I 

This test confirms the ex.cellent temperature strength of t.~e lubricating 

20 system according to the invention . 

. : :.-.;-:· .... 

.... ·: ..:.- :.: .. -:·-
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. ·-: Ii. THIS SH.EET HAS BE.E.N . ::· :. :: 
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( 
·--... -:-.. ·-: ... -.... ··: .. ·.:-··· ···-· ..................... --- ........... .. . .. -· .... _ ..... -·-: 

1) A iubricating composition·for·water.:ba5e · well'flu1ds~ .. ciiaracterized, izi' ihat .. it"'., -·· .. -· ···-· ......... , __ · 

includes: 

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

5 obtained by reaction of a monocar~~yiic· aeid (A.I), l~n~ or t?ranched, including 8 

co 24 carbon atoms, and of a polyol (A.2)_._ ~11:'?~ or branched, including 2 to 20 

carbon aroms. theaci.d : alcohol molar ratio (A. _l : A.2) ranges is between-1 : l arid 
... . . .... 

(n-n/10) : 1, where n represents the number of hydroxyl groiips ~fthe alcohol A..2;· ·· ......... ......... -.:;,. ·::-.. ·: 

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

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

15 

and wherein the monocarboxylic acid (A.l and pan B) has l to 3 ur...satUta.tions. 

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

acid (A.land pan 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 one of the previous claims. cha..'"acterized in 

20 th.at said monocarboxylic acid (A.l and part B) is selected from the group made up of 

oleic. srearic, 1inoleic. linolenic, paizniric. palmicoleic, myriscic acid an.d their n-..ix:ur-::. 
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THIS SHEET HAS BEEN-~, 
,_ REPLACED .... --·=·:;_J ...... 

* · C L M S * 

........... -............. ······· .......... -.. . 
S)°A composition as ckmied"·in any·one·nf che·prevto1rs'daims~ .. chmcieniea i.n ........................ . 

= 
that die"'~i4,. =· ~~hoi mol~ ~.ti~~~(~~-ij ~:i.).:~~~-~~~;(i.;,W.io) ~.i::;4:'.c~~~~;-.:~:.· .... ~--~--.:~·:~: ... ~~~ .·:~· -~-:·. 
1. where rr rep:resents .the: ·numoer-c>f hydiox.yI groups of ilie aloohof A.i. 

5 

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

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

7) A composition as claimee in any one of the previous claims, characterized ir. 

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

8) A composition as claimed in claim 7. characterized in that said terdazy amine is 

a trlethanolazr.ine. 

IS 9) A composition as claimed in any one of claims 7 or 8. cha..ra.cterized in Lha.t fae 

amount of said amine, expressed in molai· equiv3.lents with respect to the acid B, 

ranges between 0.2 and 1.2 

IO) A composition as claimed in any one of claims 7 to 9, characterized in chat 

20 the esrer pa..'"! A. rhe acid part B and the trietha.nolamine have respectiveI.y the following 

proporrions by weight: about 85.4 %, 9.S % and 5.1 %. 

... '·.. .·:··:· • ... ~ 
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111111111111111111111111111111 
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• • .' ' ~ :•••oo• '""., •• -•• •••• 

11) A composition as .claimed fa any .one of the previous. clairr.s, characrerized. in 

thatitinc~udes anemulsifyingprod~ct.in ~.PrQ~On at-~Q~t-equ~l tO 2 % by. Wefght·~·: .. : .. : .. · .. ~:~·~·:·.· :: 
. . .,,.. -· . .. ..... ... . . .. . ............ . 

wich respect to said composition.. . . .. 

. . .. . .. . . .. . . ... .... .. -· ..... ..... ... . .... .. . . ....... . - .. ·-

. . .. .. ... .. .. . ... .. ... .. ... 

.. ~· ......... ~=-· .. ·-: ~-

. . .. ·- ... . . . .... =--=·. ·-··· :.:.. : .. :=:::: :-;:·.:: 

12) A composition as claimed in claim 11, charac~, ~---~~ ~: ~~!~~!!ixt~ .. __ ·­

product is selected from the group made up of RADIASURF 7137 (20 moles 

ethoxylated sorbitan monolaurate) and RADIASURF 1404 (polyethylene glycoi" · 

monooleate of ~oiecuianr&aSS 600)~ · 

13) Use o.t'Jh~ composition.as claimed in any. one of.claimS . .1.ia.ll~~~~t;--·-··-····-~·.-· ·-::-:-:-: ··::·­

lubricity of a water-base well fluid. 

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

15 composition ra.."lges between abou-?:_ 0. ~ % ~d -~0 %·:with ~spect .to t!le fluid. 

20 

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

charged with very few reactive solids, cbai:a_cte~ in that the added amounl:"of~cf' ·-··' ... 
composition ranges between about l % and 3 % with respect to. the fluid_ 

_;__--"----'---'---~-- .. -·· -··· · ..... .. :.::. ·.::·!-- _::,, ":".:. :-.::·; ... :-..":':-· ...... . 
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16) Use as claimed iirany one·of·Ciaiins·l3-orl4~·wherein meiiuid·is·chargea· · · -· ..... ·- -·-· -~ 

with .solids,. characterized in. th.at the add~. a.mount .. ~f. ~-~i~ .~o.mpo.sition r~ng~s ~-~_-.:~· .·-. -~~~--
between about 3 % ands % wim·~sneci·io .. ihe 'fiuiCi .... · · · 

. . . - . . .... :t:'.::..... .... •. . ................................. . -----~--------.:.'--- .. 

· ·s 17) Water.:.oase .. ·well fluid-·in'Cludlng·becween ·0.1 %··and ·10- %, ·p~efetaoJ.y·:. ·:·~ .. ~ .. . .. . . .. .. . ....... .. . . . -
between 1 % and 5 % by weight of a lubricating composition such as that defined in 

any one of claims l to 12. 
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