DR I _
GEL GF AN APOLAR MEDIUM | TS USE FOR THE PREPARATI ON OF WATER- BASED
DRI LLI NG FLUI DS The present invention relates to a gel made of apol ar
medi-wm which is relatively insensitive to.tenperature and capabl e of being
enpl ®yed as such in detergency for defattdng textiles, as carrigr for solid
5 matt er whi ch I REn ' po edi [N _cosnetics etc.,
or, after diIutiogﬁﬁpggﬂégﬁbggE§§§%§§g3§%€$@gn IE%SE%E ﬁgsgning agent for
hard surfaces and especrally Tfor e for a;F A “Pased drilling
fluids. 10 According to the invention it is a gel characterized
in that it contains: - at | Thet preeeapoiaventdonnrélabdl, to at gekamadene
"multichain" liquid surface- active agent in acidic form (MCSA), which is
soluble or 15 dpSpapoilprempdiumewbicl dporelahdvelyn insensitive bae agent
for neutralizing (NA) the said "multichain"” surface-active agent, present
in a quantity cor FEEB8RarHEet 8ndpErBRPARt €Ffybeing ewplpyed, aprenchabhy 4 to

for, the

20 tinmes the quanti necessar 0 stoichionetrically )
neutral i zation oféfhérgﬁFﬂy"%ﬁ%t%ﬁﬁ&FﬁlnguFFﬁﬁéiﬁﬁti9@ SaERternfaE; aPtidor m
(MCSA), - of the r.0f,0.2 to.5 ef er abl he order of.0.3 to 3

nol ecul es of 5ate$5ggFrn%?é8§|SeS%“§§£‘ gﬂu??%ﬁﬁ;?%"a??aﬁdeg t¥8eeActi ve
agent in acidic f ) he te .NG. & ugced_at partly

t hrough the interﬁ%g#égggéfeg e'sald aﬁ%ﬁ%igﬁ%ﬁ%iggurgaﬁé-%éﬁgéésagent in
acidic form (MCSAhed@hP'as industrial cleaning agent for hard surfaces

and especially for the formulation of water-based
drilling fiuids.
10 According to the invention it is a gel
charactérized in that it contains:
- at least one apolar medium (ApoM),
- at least one "multichain" liquid surface-
active agent in acidic form (MCsAa) , which is soluble or
15 dispersible in the said apolar medium,
| - at least one agent for neutralizing (NA)
the said "multichain" surface-active agent, present in
a quantity cofresponding to approximately 2 to 30
times, preferably 4 to 20 times the quantitf necéssary
20 stoichiometrically for the neufralization of the gaid
"multichain" gurface-active agent in acidic férﬁ
(MCsa) ,
- of the order of 0.2 to 5, preferably of the
order of 0.3 to -3 molecules of water per molecule of
25 "maltichain" liquid surface-active agent in acidic form
(MCSA), the water beiné introduced at least partly
through ﬁhe intermediacy of the said "multichain"

surface-éctive agent in acidic form (MCSA) and/or



2 through the internediacy of the said neutralizing agent (NA), -
opticnally at |east one emul sifying agent capable of emulsifying the said
gel Ln water or in an 5 aqueous nedium - and optionally at |east one
sotid filler which is soluble or insoluble ig the apolar nedi um (ApoM .

" Apol ar nedi unt (ApoM is intended to nean 1 any-constituent that is

liquid at the tempicgl ¢Hy MLy s Wik il Hut24I Gingi dg@ied

in the Hansen sol ubility space (Handbook of solubility paraneters and ot her
cohesi on paranetqma),Allan F.M Barton, CRC Press Inc., 1983) exhibits the
foll ow ng 15 paraneters: - [err] of Keesominteractions |ower than 10

[err] - [err] of hydrogen borptionslly e ldadtcione eniligifyiing agent

i nteractions higher than 20 15 [err] By way of exanple of apolar nedium
(ApoM there maycepabdet iodnestulsitfiyiiggy ddre drasidigedation atadmeroroirigutan at ed
fatty acids containing at |east 12 carbon atons and 25 preferably from 14
to 20 car bon5at opguepuss meddamsynt hetic or preferably natural triglycerides
such as the vegetable oils of the type of rapeseed oil, soya oil, groundnut
oil, butter oil, cottonseed 87d optiesadly at least one solid filler

which is soluble or insoluble in the apolar medium
(ApoM) .
"Apolar medium” (ApoM) is intended to mean
10 any constituent that is liquid at the temperature of
preparation of the said:gel, which, situated in the
Hansen solubility space (Handbook of solubility
parameters and other cohesion parameters, Allan F.M.
Barton, CRC Press Inc., 1983) exhibits the following
15 parameters:
- 0P of Keesom interactions lower than
10 (J/cm’)*
- 8H of hydrogen bonds lower than 10 (J/cm®)*
- 0D of London in;eractions higher than
20 15 (J/em®)* K
By way of example of apolar medium (ApoM)
there may be mentioned:
- triglycerides of saturated or unsaturated
fatty acids containing at least 12 carbon atoms and
25 preferably from 14 to 20 carbon atoms; these are
synthetic or preferably natural.triglycerides such as
the vegetable oils of the type of rapeseed'sil, soya

oil, groundnut oil, butter oil, cottonseed oil, linseed



3 oil;z coconut oil, olive oil, palmoil, grapeseed oil, fish oil, castor

oil and coprah oil, - aromatic petroleumcuts, - terpenic conpounds
(D-1ironene, L-linonene 5 etc.), - mxtures of dinethyl, dipropyl,

di i'sdbutyl, dibutyl, etc. succinate/adipate/glutarate diesters, - aliphatic
hydr ocar bons containing at |east 6 carbon atgms (i sooct ane, kerosene,

petrol, diesel 1(%1]{’1;%“!{{1‘{1?%' cgié e |&Hi %ﬂpg&ﬂ) zg{gl&elgefd ﬁﬂmat I C

sol vents (ani sol e, | 'uene e or1 nat sol vent

trichl oroet hane) ,fi_aﬂp_o-ile,sﬁg@} pro k] Sandlﬁoprah oil, ~Miltichain”

surfactant (MCSA) 1s inten to mean any li1quid surfactant consisting of

at | east two hydrophobic chaidiomiine dadediui Putdle | nternmedi acy of a
hydrophilic head, the said surfactant "being in acidic form 20

The surfactants based on the fedpediid RdipolRldTe( - 1daashdie Ay~ Ifmehieti®! es:
- phosphate diesters of al koxyl ated al cohols containing from2 to 20,

preferably fiSom @t )l0 oxyal kyl ene, preferably oxyethylene, units, and in
the 25 case of which the al cohols are chosen from[err] preferably [err]
| i near or branched, saturateshistunesatafr atisw tdiyilphaipeopydohdissobutyl,
phosphat e di esters of al koxyl at ed
dibutyl, etc. succinate/adipate/glutarate diesters,
- aliphatic hydrocarbons containing at least
6 carbon atoms (isooctane, kerosene, petrol, diesel
10 fuel, mineral oils, lubricating oils etc.),
- aromatic solvents (anisole, toluene etc.),
| - chlorinated solvents (1,1,1-
trichloroethahe), and
- essential oils.

15 "Multichain" surfactant (MCSA) is intended to
mean any liquid surfactant consiéting of at least two
hydrophobic chains connected through the intermediacy
of a hydrophilic head, the said surfactant being in
acidic form.

20 The surfactants basea on the following may be
mentioned by way of examples:

RO E ;'phosphate diesters of alkoxylated alcohols
containing from 2 to 20, preferably from 4 to 10
oxyalkylene, preferably oxyethylene, units, and in the

25 case of which the alcohols are chosen from C,-C,,,
preferably C¢-C,, linear or branched, saturated or

unsaturated aliphatic alcohols,

- phosphate diesters of alkoxylated



4 al kyl phenol s containing from2 to 20, preferably from4 to 10,

oxyal-kyl ene, preferably oxyethylene, units, and in the case of which the
al kyl phenol s are chosen fromthose in which the alkyl radical is [err]
pref&ably 5 [err]. The agents for neutralizing (NA) the said "nultichain”
surfactant (MCSA) are preferably liquid and #nsol ubl e in the said apol ar

suspensi on nedi um, ,A t hese .t her e tio prinmary, 10
secondary or tertﬁ%ﬁ%@sﬁ“_%ﬁ%{ﬁ@%t t%}e‘gkaﬁﬁﬁ@ efm %e
Ao an_exanpl e of Rodt SRR Y S e LG Rl
I nvention in wat gt | qﬁﬁs‘g | B JRVA ' nsg

et hoxyl ated tri stg'fr %&%rﬁ%%t oxyl a eéjdrge%r@(}% prop%%%’?’teﬂd& £xom
tristyrylphenol SWoalies wiidd G A10G1 SduodRled @og or E@Wl ed
fatty acids or al cohols, 20 et hoxyl at'ed/ pr opoxyl at ed bf%cK copol ymérs and
sodi um dodecgl beezepgsul phonate. The solid fillers which may be present may

be inert fillers as well as chemcally active fillers. Exanples which may
be nmentioned are 25 espedh¥d lagentd ifdremeutirallizing i (MA) die igdid

carbonate and pignent type, etc. - hydrocolloids capabl e of thickening
aqueous "multichain®" surfactant (MCSA) are preferably liquid
and insoluble in the said apolar suspension medium.

Among these there may be mentioned primary,

10 secondary or tertiary amines, alkanolamines etc.

As examples there may be mentioned
triethanolamine, aminomethylpropanol, cocoamine,
butylamine etc.

As an example of agent capable of emulsifying

15 the said gel of the invention in water or in an aqueous
medium there may be mentioned ethoxylated
tristyrylphenols, ethoxylated and/or propoxylated
tristyrylphenol sulphates or phosphates, ethoxylated
and/or propoxyiated fatty acids or alcohols,

20 ethoxylated/propoxylated block ébpolymefs and sodium
dodecylbenzenesulphonate. |

‘The solid fillers which may be present may be
inert fillers as well as chemically active fillers.

Examplés which may be mentioned are

25 especially:

- fillers of the silica, calcium carbonate

and pigment type, etc.

- hydrocolloids capable of thickening aqueous‘



5 medj a, such as: pol ysacchari des obtained by bacterial fernentation
(xanthan gum pol ysucci nogl ycans, rhansan, welan, gellan 5

etc.), gal actomannans (guar guns and their derivatives, caroube, tara,
etc.); carraghenans, alginates, 10 sem synt hetic cellul ose
derivatives such as carboxynethyl cellul oses] nethyl cellul oses,

hydr oxypr opyl ce euig§e§u%&p deroxyethyl ceIIquses al kali netal

pol yacryl ates, 1 ponV|nyI al cohol s, polyethylene gl ycal s,

pol yvi nyl pyrrol i dones, by &Eﬁ@&% had! @g%\mﬂéa Badteiar foam
suppressors such as alum'n-lumZOc stearate ﬁ&dropﬁ%ﬁic silica,

et hyl enebi sst ear anm de, et C.fermamitatd onlSladtiRds Gual) as pl ant-protection
conmpounds, - water-sol ubl e basic conpounds such as 25 sodi um

metasilicates, clays, - anpiolyéuwrgdiioylyidansss rhaman weliats, gallanoxi de
etc. The viscoelastic characteristics of the gel
5 etec.),
galactomannans (guar gums and their
derivatives, caroube, tara, etc.),
'carraghenans,
alginates,
10 semisynthetic cellulose derivatives such as
carboxymethyl celluloses, methyl celluloses,
hydroxyﬁropyl celluloses and hydroxyethyl .
celluloses,
alkali metal polyacrylates,
15 polyvinyl alcochols,
polyethylene glycols,
polyvinylpyrrolidones,
by themselves or mixed with each other,
- foam sﬁppressorg such as aluminium
20 stearate, hydrophobic silica, éthylenebisstearamide,
etc.
- active substances such as plant-protection
compounds, |
- water-soluble basié compounds such as
25 sodium metasilicates, clays,
- anti-UV agents such as titanium oxide, zinc
oxide ete. |

The viscoelastic characteristics of the gel



6 are.a function both of the nolar ratio of neutralizing agent

(NA) Fmultichain surfactant (MCSA) and of the relative quantities of apolar
nedlun1(ApoN9 and of "nmultichain" surfactant (MCSA). 5 The
quanti ties of "multichain" surfactant (MCSA)gare general |y of the order of
0.5 to 10 % preferably of the order of 1 to 6 %by weight relative to the

wei ght of ‘the saigte)@ -£ubithe 80 DK BHXH MY St Wit Hing O

have t he advant age of exhibiting viscoelastic characteristics which can

range from those agferdthe(NX) /il toi cHalin ' iRfiEagctgrits (Mesa)oshdfof helidgl” (or
"strong") gels. A gel is a viscoelastic systemwhich can be 15

characteri zed by relatiser watarn ik lofs aPol(aex meshivinn ( AgoM)s alridl ot ur e of
the gel) and a | oss nodulus G ' (expressing the viscous nature) as a
function of the &dmplitdchedn® eunfaatant: i ®CSM ."hard" or ("strong") gel
means any gel 20  whose conservation nodulus G exhibits a plateau in a
range of angll ar rate gene/fe wuantdtdiesy off Smylddchain™ cuntastany s in
this range of an%ular rate G is at least 4 tines greater than G'.

"hard" (or "stron¥CPadecpre;geperadyy ofother ordes,of ﬂeé \EPL 4% fe ai d of a

Wi ght Tl ative PESEREARIGRE Gher PEUSE Blgdi Lok b BYnaedebEtesasve
neutralizing age@% QNA)/"E%%E'oQa ge said gel.
The gels forming the subject of the invention
10 have the advantage of exhibiting viscoelastic
characteristics which can range from those of the
nflexible® (or "weak”) gels to those of "hard" (or
"gtrong®) gels.
A gel is a viscoelastic system which can be
15 characterized by a conservation modulus G’ (expressing
the solid nature of the gel) and a loss modulus
G’’ (expressing the viscous nature) as a function of the
angular rate of deformation.
A "hard" or ("strong") gel means any gel
20 whose conservation modulus G’ éxhibits a plateau in a
. range of angular rate generally extending from 107! to
100 tadians/s; in this range of angular rate G’ is at
least 4 times greater than G’'’.
A "hard" (or "strong") gel can be favourably
25 obtained with the aid of a quantity of "multichain"®
surfactant (MCsSa) of the order of 5 to 10 % by weight
relative to the weight of the said gel, with a molar

ratio of neutralizing agent (NA)/"multichain”



7 Surfactant (MCSA) of the order of 5 to 10 tinmes the stoichionetric
neutralization ratio and a quantity of water of the order of 0.05to 0.5 %
by weight relative to the weight of the said gel. 5 A
"flexd bl e" (or "weak") gel means any gel mho;e conservation nodulus G
exhibits a plateau in a range of angular rate |ower than 1 radian/s and

remains in this g an gt I 0 | ws .G, I_ti,Qns which
are favourable f§P§%§?§fﬁkngﬁ%ghb %ﬁ'gﬁg&?%?é %Er%"ﬁgggp)Ggggscgggéspond
to the presence gkodcfdgieii cOneutializadion 4tiachill al Yuafkitly b
order. of 1 to 3 %by weight relative to the weight of the said gel, with a

nol ar ratio of ngdte® bZ theadeder( VA b.08l toCHasN% By Wit relfe®Aieof
the order of 5 15 to 10 times the stoichionetric neutralization rati o,

and of a quantitgootheaweight blfcthedsaidf gelQl to 0.1 % by weight relative
to the weight of the said gel. The gels form ng the subject of the

I nvention me§y have many appl r€dexdbieradoer dwegkt") bl mabnscany gel the
apol ar medi um (ApoM and the nature of the optional fillers. The said gels
may be enpl oyed whostegonservabiosxmaghdus- Gf nesbibigenayplabeauhdn a
defatting of 25 textiles by_application of the said _gel containing_an
active sol vent frangatefaangpdanrratei Lawerothan %urﬂégen{s aadt remadns- as

a carrier for suspending fillers_whjch
in this plateau higher than the loss modulus G’’.

Conditions which are favourable for obtaining
10 a "flexible® (or "weak") gel correspond to the presence
of a quantity of "multichain® surfactant (MCSA) of.the
order of 1 to 3 % by weight relative to the weight of
the said gel, with a molar ratio of neutralizing agent
(NA) /"multichain" surfactant (MCSA) of the order of 5
15 to 10 times the stoichiometric neutralization ratio,
and of a quantity of water of the order of 0.01 to
0.1 % by weight relative to the weight of the said gel.
The gels forming the subject of the invention
may have many applications, according to the nature of
20 the apolar medium (ApoM) and tﬁé nature of the optional
fillers.
The said gels may be employed as they are,
for example:
- in detergency, for the defatting of
25 textiles by application of the said gel containing an
active solvent for fats as apolar medium, to the
surface to be treated

- as a carrier for suspending fillers which



8 -sedinment naturally in an ungell ed apolar nedium especially as a carrier
for foam suppressors - in cosnetics for the preparation of sun protection
creans and gels containing anti-UV agents or 5 for the preparation of care
creans in which the continuous phase is an qQil. The gels according to the
I nvention may al so be enpl oyed, after diluti®on in an aqueous nedi um as

agents for industrial cLean'n i hard surfaces. .10 \ CGel s
according to tres?éﬁﬂﬁP oﬂrgﬂgfﬁ Fr npﬁ?t?ﬂ%?ii?? aROLRT BeILERAr ¢ t hose
taini t ' [ h hyd lloid bl f
hi ckeni g aquec P REITAIPhe, R LPERLEE, 20R ESR AYPERERRSB8 . (15
The invention therefore aI§oiﬁeég£?§tig?af§€ﬁgh%8§ﬁgﬁgfggf$nﬁ%% bl e
r or e at |

particularly, after dilution 1 n water, on of water-based

drilling fluids gndeddeldlli Bheans 1804 - géPa Pd6a el i Rfhd Sadti VoV dhGeRts 2br

| east 20 one apol ar nmedium (ApoM, -"a quantity (a) of the order of 0.5

to 6, prefermbl yeod the Préfdr@tidntOf doPpét SrdamdeifhihDéh aghéeast one
"mul tichain" liquid surface-active agent in acidic form (MCSA), soluble or

di spersible in tdentinioudd phade! ¢ awdbian - a quantity (b) of at [|east
one agent for neutralizing (NA) the said "multichain" surface active agent,
correspondi ng to approxi nerlee ygéls cadtordings,to the invention may also
be employed, after dilution in an aqueous medium, as
agents for industrial cleaning of hard suifaces.

10 Gels according to the invention which are
particularly advantageous are those containing at least
one solid filler chosen from hydrocolloids capable of
thickening agqueous media, of the type of those
mentioned above.

15 The invention therefore also relates to a
specific gel (gel Gl) usable particularly, after
dilution in water, for'the formulation of water-based
drilling f£luide and including:

- 100 - (a+b+c+d) parts by weight of at least

20 one apolar medium (ApoM), )

- a quantity (a) of the order of 0.5 to 6,
preferably of the order of 1 to 4 parts by weight of at
least one “mnltichain“ liquid surface-active agent in
acidic form (MCSA), soluble or dispersible in the said

25 apolar medium._

- a quantity (b) of aﬁ least one agent for
neutralizing (NA) the said "multichain" surface active

agent, corresponding to approximately 2 to 30 times,



O preferably 4 to 20 tinmes the quantity which is stoich

necessary for the neutralization of the said *nultichain"

agent- in acidic form (MCSA), 5 - a quantity
corresponding to approximately 0.2 to 5, preferably appr
nol ecul es of water per nol ecul e of "mul tich& n" liquid s

onetrically
surface-active
(c) of water
oximately 0.3 to 3
urface-active agent

i ough 10t ncPTRESFRBEY oy o6 2B EL8ap (LhR, HOREREEK- PEAFROLE. aci ) ve

ﬁ%ﬁ?ﬁalPz?ﬁgdgée%t5¥%§§‘§fgrf§9if%uan%QFQQf%?fs "bie BrueF

he sai.d

BpdyPkalitn g

preferably of thgp QrQ&idO‘mﬁgtiehéﬂnpaﬁﬁﬁfQXemgégf#ﬁeéﬂeﬁgf1ﬂt 0|§§L one

hydrocol | oi d capabl e of thickenling aqueous nedi a
of thickening acgwehsesAp, "y be chosen fromthe Iist
I n particular from xanthan gum pol ysucci nogl ycans, 20

and gel | an. sAccording to a- pd efednieleP NPy GBWaér t E6rt &y,
gel (gel Gl), the hydrocolloid capable of thickening aqu

rocol ' S capabl e
defi ned above and
rhanmsan, well an

S58oha ta t he
eous nedia is a

m xture (M contapproxim&¥ely 0.2 to 5, -préférslsly aipplykingtelyi 0.3 to

pol ysacchari de obtained by bacterial fernentation (BPS),

stable in the

presence of [errd norecules gf watdgre pdehawldoulal afmiltichsin®

pseudoplast|0|ty val ue | ower than or equal

liquid surface-active agent in acidic form (MCSA),

the water being introduced at least partially through

10 the intermediacy of the said "multichain" surface-

active agent in acidic form (MCSA) and/or through the

intermediacy of the said neutralizing agent (NA),

- and a quantity (d) of the order of 10 to

50, preferably of the order of 20 to 40 parts by weight

15 of at least one hydrocolloid capable of thickening

aqueocus media.

The hydrocolloids capable of thickening

aqueous media may be chosen from the list defined above

and in particular from xanthan gum, polysuccinoglycans,

20 rhamsan, wellan and gellan.

According to a preferred embodiment of the

P invention, in the gel (gel Gl), the hydrocolloid -

capable of thickening agqueous media is a

containing:

mixture (M)

25 - at least omne hydrocolloid polysaccharide

obtained by bacterial fermentation (BPS), stable in the

presence of Ca* ions at a pHE higher than

10 and

exhibiting a pseudoplasticity value lower than or equal



10 te 0.5 at a concentration of 0.1 % by weight in distilled water - and at
| east one hydrocol |l oid polyner of natural origin (NP), stable in the
presence of cenent 5 and of [err] ions at a pH higher than 10 and
exhibiting a pseudopl asticity val ue hi gher i@an or equal to 0.6 at a
concentration of 0.3 %by weight in distill wat er according to an NP/ BPS

wei ght ratio of the,order of 20/80.to, 95/5, .pLefe ly 0 e, order of
50/ 20 10 10 oob9c0 hngt &, apReeRErarish vatd b chRemSiohEnR: Yo O
[err] ions at a | 10 neans that the viscosity of an aqueous
solution of the %§%€%ggﬁéd% EFE not affected by the presence of cenent or

by the 15 presence of [e[rlnaogﬁ Phadt PbhY oégfﬂoig-p &xagple, a

hydrocol | oi d which, in aqueous solution at a concentration of” 0.3 % by

wei ght, has a Vi&&@c&é%oﬂ%fngwﬁﬁ,réé&bﬂéaﬂﬁeﬂie phesénclocst NGbmEatY by
nore than 20 % preferably by not nore than 10 % fromits 20 initial

val ue, when sl %dnd Vef odd?* L6hat a¥catl pH! HegherObhaff 10 hendaefhebiuihgna of
a cenment of Portland CPA [err] (nmarketed by Les Cinents Francais) is added
to it, my be copmseutdvplhstidityivdlwe Highesctlinpl ostegqudl tval 06 netitaoned
Is that 25 calculated wwth the aid of the Gstwald nodel applied to the
fl ow rheol ogy cuwonceriteatioh vwf 0 (hek byl wéight cin Shistilbedrwater nar ket ed
by Contraves. This value is deduced fromthe follow n
according to an NP/BPS weight ratio of the order of
20/80 to 95/5, preferably of the order of 50/50 to
10 90/10.
The term "stable" in the presence of cement
or of Ca? ions at a pH higher than 10 means that the
viscosity of an aqueous solution of the hydrocolloid
is not affected by the presence of cement or by the
15 presence of Ca* ions at a pH higher than 10. For
example, a hydrocolloid which, in aqueous solution at a
concentration of 0.3 % by weight, has a viscosity, at a
given rate gradient, which does not vary by more than
+20 %, preferably by not more than 110 % from its
20 initial value, when 1 % by weigh%, relative to the
weight of the said solution, of a cement of Portland
CPA 55® (marketed by Les Ciments Frangais) is added to
it; may be considered to be stable.
The pseudoplasticity value mentioned is that
25 calculated with the aid of the Ostwald model applied to
the flow rheology curve obtained with the aid of a Low

Shear apparatus marketed by Contraves.

This value is deduced from the following



equation: log [err] =1log K+ (n+l) log [err] where [err] denotes the
viscosity in [err] s, Kthe consistency value, n the pseudoplasticity val ue
and y 5 the shear rate in [err]. Anong the hydrocolloid pol ysacchari des

obt at ned by bacterial fernentation (BPS) \A/rgh%h may be present in the

m xture (M there may be nentioned: - succiTiogl ycans in which the base unit
10 ‘contains gl é@iﬁﬂalactose and a succinyl residue; these are
described in Eﬂ%ﬁgan at ent Applications EP-A-351 303 and 40 445 and in

Car bohydrate Research, 73 (1979L4PB =1335188+ RU+Ehanel A. Knutson; they
can be obtai ned by m crobi al ferﬁe?{t at ?oﬁ of +aqrr§ I um %‘g? conprising a

source of carbon, by meansyRéré § GERSEES MR PESCHSLEY iR hPE S Sthe
Art hrobacter, such as Arthrobacter stabilis in particular the strain

Arthrobacter staddn#ietidity Brdue, f Oothé pSSNdSPY s ODSTER valhe SaRA S

Agrobact er|l um tunmef aci ens, 20 Agrobacterium radi obacter or Agrobacterium
rhi zogenes, & o ttle getamr RMtzeblnng*in particul ar Rhi zoblumnneliloti and
Rhi zobiumtrifoli, to the genus Al caligenes such as Al caligenes faecalis,

in particular the variety Amongcthes hydracaolioikpaslysacchanidss in 25
particul ar the strains Pseudononas sp. NCIB 11264 and NCI B 11592; anobng

t hese succi nogl Rh&inad bipdhacterial kermentagionc(BRE) wWichaanhde an

guns, described in European Patent Application EP-A-351 303 and obt ai ned
present in the mixture (M) there may be mentioned:

- succinoglycans in which the base unit

10 contains glucose, galactose and a succinyl residue;
these are described in European Patent Applications
EP-A-351 303 and 40 445 and in Carbohydrate Research,
73 (1979) pp. 159-168, by Clarence A. Knutson; they can
be obtained by microbial fermentation of a medium

15 comprising a source of carbon, by means of a |
microorganism belonging to the genus Arthrobacter, such
as Arthrobacter stabilis, in particular the strain
Arthrobacter stabilis NRRL-B-1873, to the genus
Agrobacterium, such as Agrobacterium tumefaciens,

20 Agrobacterium radiobacter or Agfbbacterium rhizogenes,
to the genus Rhizobium, in particular Rhizobium
meliloti and Rhizobium trifoli, to the genus
Alcaligenes such as Alcaligenes faecalis, in particular
the variety myxogenes or to the genus Pseudomonas, in

25 particular the strains Pseudamo#as sp. NCIB 11264 and
NCIB 11592; among these succinoglycans ve:ylparticular
mention may be made of the rheozan gums, described in

European Patent Application EP-A-351 303 and obtained



12 by fernentation of a carbonaceous source by neans of the strain

Agr bbacterium tunefaciens |-736 deposited at the National Collection of
Cultire of M croorganisms (NCCM; 5 - rhansan guns, in which

t he base unit contains glucose and rhamosejat hese can be obtai ned by

m crobial fernmentation of a medium conprising a source of carbon, by neans

of a nicroorganiky pernegtagibn bbecagearborheabugesoarce byemahhy blfe
strain Al caligenes 10 ATCC 31961 or to the genus Pseudononas, in
particul ar the sthai ssr®inrulgrobastesinnnthméfacienscIpvBbcdepbpited at
strains 1-886 deposited at the NCCM and the strain DSM 4429; these

pol ysacchari des the NatitonatdCohléctbpraafPaubturdpefi MacroarxgaRismg7 680
and 339 445; 15 - welan guns in which the base unit contains
gl ucose, gl ucur ofW@CMXtd, rhamose and mannose; these are described in P.E.
Jansson, B. Lindberg and G W/ dmal m (1985) Carbohydrate Research 139,
217-223; théy can be obt ai N¥RAWSIN FWME | 1R VhiGR FhebRFe uBBE  pdi um

o o 2 oS lng (T otone and i hempade! (Cheee fote e cobeAfnad Y s
hyd l1oid | f | i qi NP b i d: 25
Y Gent synt het | o Barop it "EerndasRiAdh ok 1 medfos SoRTTolRe 2 Erotes
hydroxyet hyl Ce'é#'&éﬁéoﬁﬁ%#ﬁg% Wyt LT RPYLoSESAM R 51 NG A YRS PN

cel | ul oses and car boXyne 0Ses;
genus Alcaligenes, preferably the strain Alcaligenes

10 ATCC 31961 or to the genus Pseudomonas, in particular
the strains Pseudomonas paucimobilis, more preferaﬁly
the strains 1-886 deposited at the NCCM and the strain
DSM 4429; these polysaccharides are described in
European Patent Applications EP-A-77 680 and 339 445;

15 | - welan gums in which the base unit contains
glucose, glucuronic acid, rhamnose and mannose; these
are deséribed in P.E. Jansson, B. Lindberg and G.
Wildmalm (1985) Carbohydrate Research 139, 217-223;
they can be ;btained by microbial fermentation of a

20 medium comprising a source of éarbon, by means of a
microorganism belonging to the genus Alcaligenes
preferably the strain Alcaligenes ATCC 31555.

Among thelhydrocolloid polymers of natural
origin (NP) there may be mentioned:

25 - semisynthetic cellulose derivatives such as
hydroxymethyl celluloses, hydroxyethylucg;luloses,
hydroxymethyl propyl celluloses, hydroxyproéyl

celluloses and carboxymethyl celluloses;



13 - -al koxyl ated derivatives of guar gum (call ed hydroxyal kyl guars),
contai ning per nolecule of the order of 0.01 to 5, preferably of the order
of, 0,05 to 0.5 oxyal kyl ene, preferably oxyethylene and/or 5 oxypropyl ene
unit{s); they can be obtained by reaction ofgnatural guar with an al kyl ene
oxi de (ethyl ene and/ or propyl ene oxide). The gel (gel Gl) according to the

i nvention may include very.palikbgyhatby aarwai;%ahl 8EdgRa® Yyl Rch91ealM
contai ning: - a succinoglycan polysaccharide, - a hydroxyal kyl guar

contai ni ng of they@téryabky. Ghats) 5. cBﬁEEQﬁﬂhbyPEi: inBtectiller o8f tHel5 tO
0.5 oxyet hyl ene and/ or oxypropyl ene unit(s), 15 according to a

hydr oxyal kyl guaofdencoﬂongEaﬂomBLgbfefafablyfofhEherdfdeﬁf020b805teo95/5
preferably of the order of 50/50 to 90/10. The m xture (M can be prepared
by dry m xing of0 pbwoxyalkylenes opoeferabpyl gspethplene ahdioned by 20
bacterial fernmentation (BPS) and of hydrocolloid polyner of natural origin
(NP) by any $ret ReYR¥RRYILene qunit (ah; skhey coannbe hebtainedhbyi neaation al so
relates to the process of preparation of the gel according to the

invention, 25 QhiRAEEERL| geariwith @n@alkxlene oxide ofethylene sandfer
neutraI|Z|ng agent % and e "multichain" surfactant (MCSA) bei ng each

i nt roduced separpﬁw?ﬁf’f ebnol ar medi um (ApoM, the neutralizing agent

(NA) being’ The gel (gel Gl) according to the invention
may include very particularly as hydrocolloid a mixture
10 (M) containing:

- a succinoglycan polysaccharide,

- and a hydroxyalkyl guar containing of the
order of 0.01 to 5, preferably of the order of 0.05 to
0.5 oxyethylene and/or oxypropylene unit(s),

15 according to a hydroxyalkyl guar/succinoglycan weight
ratio of the order of 20/80 to 95/5, preferably of the
order of 50/50 to 90/10.

The mixture (M) can be prepared by dry mixing
of powders of hydrocolloid polysaccharide obtained by

20 bacterial fermentation (BPS) aﬁd of hydrocolloid
polymer of natural origin (NP) by any method known to a
person skilled in the art.

The invention also relates to the process of
preparation of the gel according to the invention,

25 which consists in mixing its various constituents, the
neutralizing agent (NA) and the "multichain" surfactant
(MCSA) being each introduced separately into the apolar

medium (ApoM), the neutralizing agent (NA) being



14 preferably introduced after the "nmultichain"” surfactant (NCSA). A
preterred enbodi nent consists in introducing, wth nmechanical stirring, the
"mul ti chain" 5 surfactant (MCSA) into the apolar nmedium (ApoM heated to a
tenperature of the order of 15 to [err], ge_,&erally of the order of 25 to
[err], followed by the optional enulsifier,“the neutralizing agent (NA) and

the ool OL i1 CHSEERIEAatragueed Bitet Ghf nime TR Ay (R Ene’

surface-active MCSA), then the neutralizing agent (NA) and finally

t he hydrocol |l oid i nt% the apol ar medi um (ApoM with nechanical stirring. 15
Anot her subject of the pregg £ | Qb b iRe cgéﬁggg £l l'ing an apol ar
medi um ( ApoM, the said pro?@%@ el ng charactgpfze In that the foll ow ng

are introduced iiftrddifosayd wER dedihidal 's@iriﬁ,t HE "ol €1 St v

liquid surface- 20 active agent in acidic form( A) which is soluble or
di spersi bl e 5 n tgwrfadthrip O{MCSAE Ainkd -tltd Apsldr QIEdAGEN(APSN) Needtedi zi ng
(NA) the said "multichain" surface-active agent, present in a quantity
correspondi ng t caapprrenpEtaiure db tde Jirder iolsl5 ke S0 Al \gehdrallyti nes
the quantity stoichionetrically necessary for the neutralization of the
said "nul tichai 9f dihve axdexof @%dnt351C.adialikovwest by Misnoptional

emulsifier, the neutralizing agent (NA) and the

optional fillers.

10 When the gel has the composition of the gel
Gl, it can be prepared. by introducing the "multichain"
surface-activé agent (MCSA), then the neutralizing
agent .(NA) and fina.lly the hydrocolloid into the apolar
medium (ApoM) with mechanical stirring.

15 Another subject of the present invention is a
process for gelling an apolar medium (ApoM), the said
process being characteriged in that the following aré
introduced into the said apolar medium:

- at least one "multichain" liquid surface-

20 active agent in acidic form (MéSA) which is soluble or

dispersible in the said apolar medium

- at least one agent for neutralizing (NA)
the said "multichain" surface-active agent, present in
a quantity corresponding to approximately 2 to 30

25 times, preferably 4 to 20 times the quantity |
stoichiometrically necessary for the neutra;ization of

the said "multichain" surface-active agent in acidic

form (MCSA)



- of the order of 0.2 to 5, preferably of the order of 0.3 to 3 nol ecul es
of water per nolecule of "multichain" liquid surface-active agent in acidic
form (MCSA), 5 the water being introduced at |east partially through the
i ntefnmedi acy of the said "nultichain" surface- active agent in acidic form
(MCSA) and/ or through the intermediacy of ®%e said neutralizing agent (NA)
- optionally at |east one enuIS|fy|ng agent 10 d;pable of emul sifying the

gel obtained in water or ofh thaaFsen@f fn2 thdopuafianablwof &he one

solid filler whic e or_insoluhle in the apolar nmedi um (ApoM. 15
The nature and % etreé%g %&%&am q"é@'?ﬂ‘ af& e el as a

function of the,n d ut|||zat| n of the t o be qbt.,ai ne and t he
operating condit P(S“rtﬁ@q ]T’&‘tﬁio %S:r}é’(? Q&ﬁ?& actaid tom

Furt hernore the( \éﬁgtlon reI ates to the use of the gel (gel Gl) for the
preparation of a ’- based drilling fluid and in particular for the

pr epar at i ongof @h\éa%rte%‘gﬁ%q %;'iut uded 4¢tf 9 arsh:eg%;i y”t&r%HdﬂN| ded

wal I's. 25 procCess tor TS preparati i'ng

fluids consistsehd dekurn@iaby 62! chickath) “bh1Wakhaint"sdgtaGA- 11 Lhe

case of this process of
active agent in acidic form (MCSA) and/or through the

intermediacy of the said neutralizing agent (NA)
- optionally at least one emulsifying agent

10 capable of emulsifying the gel obtained in water or in
an aqueous medium

- and optionally at least one solid filler
which is soluble or insoluble in the apolar medium
(ApoM) .

15 The nature and the respective quantities of
the various constituents as a function of the intended
utilization of the gel to be obtained, and the
operating conditions, have already been mentioned
above.

20 Furthermore the invention relates to the use
of the gel (gel Gl) for the preparation of a water-
‘based drilling fluid and in particular for the
prepaiation of a water-based drilling fluid for the
manufacture of moulded walls.

25 The proceass for the preparation of such
drilling fluids consists in diluting the gel (gel G1)
in water.

In general, in the case of this process of



preparation, quantities of gel and water are diluted in such a way that the
final drilling fluid includes 0.01 to 3 part(s) by weight of hydrocolloid
capahl e of thickening aqueous nedia, introduced through the 5

i nt ermedi acy of the gel, per 100 parts of water. The drilling fluid
preferably includes of the order of 0.05 tol@.5 parts by wei ght of
hydrocol | oid per 100 parts of water. The use of the gel (gel Gl) according
to the 10 i nvneRarationhcapanpities oof gelcand -water are|dikytedyins
has a nunber of advantages. First of all., the drilling fluids obtained

include only wat®#ch ¥l that the (finabrarhbling flaid dnelydest@edlt hat
The. dr i1 Ting 11D Y CPhoPk et o8 S e i T Saraaie Al assi 1 e
he spoi | 5 dobs HRCTRINY ARIgFys R Dhtrrdered, Shpoust Eae ' 700 0
the oriL1ing {1 b AL DRY Sl oy I S UG Rd L FLE e PS HA |
FPEESLOLLY, L, 2 g ekl NGB NI € U acad ey
nore than 30 m erefemiies Py WEidEE ©f lARircedlloid iper TUE pitterep! v
of not nore than 20 m, the méthod Tor nmeasuring the filtrate being that
given in the exaEdes. 17

The use of the éel (gel Gl1) according to the

10 invention for the preparatién of water-based drilling
fluids has a number of advantages.

First of all, the drilling fluids obtained
include only water and small quantities of the gel (gel
Gl) . The fact that small quantities of the gel (gel Gl)

15 are employed allows, after use, the drilling fluid
comprising the spoil earth to be put on an unclassified
dump. In fact, gsince the gel (gel Gl) is rapidly
biodegradable, storage of the spoils does not require
any particular condition. |

20 Next, the drilling fluids obtained exhibit a
high water retention, and this prevents seepages of
ﬁater in the terrain when a cutting is being drilled,
especially in the case of the construction of moulded
walls. The drilling fluids employed generally exhibit a

25 filtrate at 30 min (V”) of not more than 30 ml,
preferably of not more than 25 ml, still ‘more
preferably of hot more than 20 ml, the method for

measuring the filtrate being that given in the examples.



The fd uids obtained al so have rheol ogi cal properties which are suitable for
theirt use for the manufacture of noulded walls. In particular, they have a
pseudopl asti ¢ behavi our such that they can be easily 5 punped w thout it
bei n§ necessary to use highly shearing nean%ﬂof agitation. In general, the
drilling fluids obtained fromthe gel (gel ) according to the invention

exhibit a Fann plastic vissns eYubh! beehilg"8eHoona0d 1heiPEotcall

preferably between 5 and 10 nmPa s. They al so ex it a scosity

[err] of bet“Be”pﬁggaﬂﬁlééowﬁicﬁrSESVQﬁkﬁaBQE“ESB gHedpdyua@0fost the nore
preferably between 35 and 50 s. They also exhibit a yield value (YV) of

between 2 and 1lOm&fiufdbetiteVaEi ALG1deaCRALLECSIAl fatbiculResUthdyahadedi ng
to the tests described in the exanples. Finally, the drilling fluids

obt ai ned from tha pséudgplastjcnbehawiocurhsuchpthaer theg eahebeceasidlyi nto
contact with the spoil earth and the [err] ions of 20 the concrete. Thus,
after separa®i orpwhpedewipbout itobeihg decebsayyftaiuse bigblyerabl e part
of this fluid can be recycled. This is a considerable advantage when
conpared with theheapingineans of agitption. art based |n general on
bentonite, which are not recyclable; in 25 ct they lose their

rheol ogi cal properties aft® SEH?ﬁﬁlfanecGﬁi%k%nﬁﬁfhu%ﬂ% abtabned; from

hich my be presEntolf (16 od) Sledblnl " Sh8) LholRe ln | Do FRTE' S >

Fann plastic viscosity (V,) of between 5 and 15 mPa s,

10 preferably between 5 and 10 mPa s. They also exhibit a
Marsh viscosity (V,) of between 30 and 140 s, preferably
between 30 and 100, still more preferably between 35
and 50 s; They also exhibit a yield value (YV) of
between 2 and 10 Pa. These various viscosities are

15 measured according to the tests described in the
examples.

Finally, the drilling fluids obtained from
the gel (gel_Gl) maintain their properties after coming
into contact with the spoil earth and the Ca** ions of

20 the concrete. Thus, after sepafdtion of the spoils from
the drilling fluid a considerable part of this fluid
can be recycled. This is a considerable advantage when
compared with the known fluids of the prior art, based
in general on bentonite, which are not recyclable: in

25 . fact, they lose their rheological properties after
coming into contact with the soluble ions which may be
present in the soil or with the Ca** ions of Ehe

concrete.



ThHe invention finally relates to the use of the gel (gel Gl) in conbination
Wth a surface-active agent (SA) as a precursor systemfor a drilling fluid
in foamform for drilling tunnels with the aid of a 5 tunnel | i ng

macht ne. The invention therefore also rel at to a precursor systemfor a
drilling fluid in foam formi ncluding the gi? (gel Gl) according to the

I nvention and a surface-actjve.a

en SAL. 1 T
surface-active agent (SA) ? He Sﬂggéﬁ %%Bﬁ?%my’?%‘ée& tﬁ/apgf- gsﬁuﬁiﬁe
surface-active t [ 4 S t] « M dro l.ds | e of
t hi ckeni ng t he g%%%o%éfnggle% ?gfgﬁgé%fﬂ%ﬁi’%g@ %g?‘ %ggﬁiﬁé%:g-?%gggg
surface-active T ke J 05S. for : gUst be
chem cally and thernal Fg gtgglg 4’%*’%?5’_’2?0?’25%@0%@?;‘Foﬁis’glirﬁgg] %wﬂagllaﬁvol ve
a cationic, aniofyCfodRNESr] BIPN@EL11EngUEERREIACKIYE €HENAIATOE a
surface-active agent (SA) of the foam 20 precursor systemmay, in
particul ar, e choueeliifg i machikgl sul phates of formula [err] where R
denotes a [err] preferably [err] al kyl or hydroxyal kyl radical, N denoting
a hydrogen atom or an al kethe nbfivén€iani thergfdrssalisy relates)tora
substituted or 25 unsubsti tuted amoni um cation (nethyl-, dinethyl-,
trimethyl-, tet ramtunscrmaystem forea hdtpl ping dfIwidh tn cf9anrform deri ved
from an al kanol am ne (nonoet hanol am ne, di et hanol am ne, triethanol an ne,
19 - including the gel (gel Gl) according to the invention

and a surface-active agent (SA).

10 The surface-active agent (SA) may be chosen
from any type of water-soluble surface-active agent
which is compatible with the hydrocolloids capable of
thickening the agqueous media forming part of the gel
(gel Gl). These surface-active agents must make it

15 possible to form a foam and must be chemically and
"thermally stable in the storage conditions. They may
involve a cationic, anionic, ionic or amphoteric

' surface-active agent.

The surface-active agent (SA) of the foam

20 precursor system mair, in partiéu"lar, be chosen from:

- alkyl sulphates of formula ROSO;M where R
denotes a C,-C,,, preferably C,,-C,; alkyl or hydroxyalkyl
radical, M denoting a hydrogen atom or an alkali metal
(sodium, potassium. lithium) or substituted or |

25 unsubstituted ammonium cation (methyl-, dimethyl-,
trimethyl-, tetramethylammonium, dimethylpi_peridinium
etc.) or one derived from an alkanolamine

(monoethanolamine, diethanolamine, triethanolamine,



t ri et hanol am ne, nonoi sopropanol am ne, etc.); - betaines, alkyl betaines,

al kyl di met hyl bet ai nes, al kyl am dobet ai nes, al kyl trinmethyl oul phobet ai nes; 5
- mxtures of alkyl am dobet ai nes and of sodi um al kyl sul phosucci nates where
the alkyl radical is [err]; - alkyl ether gﬁ%phates [err] where n is
between 0.5 and 30, preferably between 0.5 and 10 and where [err] is a

[err] preferably [err K roup angd containi on aver from0.5 to

30 units, prefer t# %ﬁ%ﬁ ékp ???@?%ﬁ@i%b&ﬂ%f %&?gﬁbpylene units,

M denotlng a hydrogen aton1qg?@€ ﬁggaléﬂéﬁﬁﬁ%té i um potassium |ithium
u |un1c

or 15 substituted or unsubS ed’ h (et hyl -, di et hyl -
trinmethyl-, tet rong ﬂ?/ Pﬁé@tty Pﬁﬁi%ﬂ%t’é‘l né&d C- ) or one deri ved
e (nmono€ ano

from an al kanol am n ano am ne, am ne, triethanol ami ne,

nonoi sopr opanol aNReL t#Piketh iﬁhlphobetaines- al pha-ol efi n sul phonates; -
aIkyIponegCOS|des of for ¥El err] where Ris a [err] saturated or

unsaturated,s |inear or bra.ntﬂiﬁek;\hwak S\ 4y 1 bl dobetdinds can®rég¢ reduci ng
sugar such as gal actose, gl ucose or 25 fructose, n being between 0 and 20

and m bet ween 1 satiukd; alkyaldq/.lphqmwmmm atlesre nche | iyl miendti et bé es

such as especially the sodi um
C4-Cigs

- alkyl ether sulphates RO (CH,CHR,0),SO,M
where n is between 0.5 and 30, preferably betweeﬁ 0.5
10 and 10 and where R; is a C;-C;5, preferably C,,-C;s; alkyl
group and containing, on average, from 0.5 to 30 units,
preferably from 0.5 to 10 oxyethylene and/or
oxypropylene units, M denoting a hydrogen atom or an
alkali metal (sodium, potassium, lithium) or
15 substituted or unsubstituted ammonium cation (methyl-,
dimethyl-, trimethyl-, tetramethylammonium,
dimethylpiperidinium, etc.) or one derived from an
alkanolamine (monoethanolamine, diethanolamine,
triethanolamine, monoisopropanolamine, etec.);
20 - alpha-olefin sulphéﬁétes;
- alkylpolyglycosides of formula
oo R(OCH,CH,),(G),, where R is a Cg~C,, saturated or
unsaturated, linear or branched hydrocarbon radical, G
is a C5-C; reducing sugar such as galactose, glucose or
25. fructose, n being between 0 and 20 and m between 1 and
10;
- alkylamphomonoacetates and

alkylamphodiacetates such as especially the sodium



cocoanphoacet ate marketed under the nanmes Mrapon [err] and Mranol [err]
by Rhone- Poul enc. The respective quantities of surface-active agent (SA)
and of gel of the precursor systemof 5 drilling fluid in foamform my be
very~variable as a function of the applicati ?n of the precursor system The
surfactant (SA) content may thus be betveen and 2000 % by weight relative

to the weight of cbp@afiphoadetatd g;ameted under th&faktieRC Mitapoty St em of
drilling fluid in foamformaccording to the invention nay additionally

i nclude at | east exee1®0kind Miragolotiera® dy RhGnki®ovdenlcqi ds which are
capabl e of thickening aqueous nedia, such as: 15 - natural .

silica (sand, diatons, etcTheOtrespetitdviec guantitiesr of purdage-aicitivectc. ),
- cal cium carbonate, nagnesium carbonate, - netal oxides such as iron oxide
(haematite, nagnagené, (6A2. ppd20f gel of the preaurser Eyeltesm oftc.) or
synthetic pignments, - foamregulating agents such as al um ni um stearate,
hydr ophobi ¢ i|iéailéingléﬁyégsgpeipan|germzyay be very variabier as as| aked
or hydroic |ine, - gypsum (anhydrite, sem hydrate), - active

subst ances |ike ﬁPﬁﬁFiBFoPSCFPGnaEB igakdon of fhe precursor system.

The surfactant (SA) content may thus be between 1 and
2000 % by weight relative to the weight of the gel
(gel G1).

10 The precursor system of drilling £fluid in
foam form accordihg to the invention may additionally
include at least one solid filler other than the
hydrocolloids which are capable of thickening aqueous
media, such as:

15 - natural silica (sand, diatoms, etc.) or

synthetic silica (from precipitation etc.),

- calcium carbonate, magnesium carbonate,

- metal oxides such as iron oxide (haematite,
m;gnetite, etc.),

20 - natural (ochre,.eté;) or synthetic

pigments,

- foam-regulating agenﬁs such as aluminium
stearate, hydrophobic silica,
ethylenebisstearamide,

25 - natural, slaked or hydroic lime, etc.

- gypsum (anhydrite, semihydrate),
- active substances like plant-éfbtection

compounds,



- water-sol ubl e basic conpounds such as sodium netasilicates,

pol ysilicates, clays (kaolin, snectite, illite), talc., nica, etc. These
solid fillers nmay represent not nore 5 than 50 % by wei ght of the
precdrsor systemof drilling fluid in foan1forn1 preferably not nore than
20 % still nore preferably not nore than 13 %) The particle size is
generally between 0.1 [err] and 1 ref between 0.2 [err] and 200
[err]. 10 Thesé FPFPErgghﬁg Eb Fo&&@@@“éﬁ? & partly

Formng part of PROLER BEERPLEACOE R PRIYEILLEA SRy PROVAISRESLAE T [Ters.
In general, wheng @eLQ%& Qiighg?rokaigl|dm§%Frof|IIers IS introduced into

t he precursor sys sai | F5CBre §&Sad entirely by neans of

the gel (gel G1). The sol i gnbhbl 8p818R¥ 131800 Gal LepUNsEHeSRY! Gbgky 1 oM

the gel (gel Gl). 20 e invention a ates to a process

for the prepﬁrattﬁﬂnoﬁod%'b&'ﬁﬁ:?hﬁ'Sf'EhEoﬁﬂbEﬁEEbr“QyﬁﬁeﬁPBE'akillang
diluting the precursor system defined above in water and in agitating. "This

agitation is congbwidofdl Fyai 66umsdpPEfePabRGUAbEIMEre08RAAS200%gaS 25

such as air or nitrogen into the precursor systemof drilling fluid in foam
form diluted i nswdlErmo¥acppeterabdy Ag8tmOrestHahulBdgsin water in such a
way that the final quantity of the surface- 22

The particle size is generally between 0.1 um
and 1 mm, preferably between 0.2 pym and 200 um.

10 These fillers may be introduced entirely or
partly into the precursor system by means of the gel
(gel Gl). In fact, the gel forming part of the
composition of the precursor may include solid fillers.

In general, when a low proportion of solid

15 fillers is introduced into the precursor system, the
said fillers are introduced entirely by means of the
gel (gel Gl). |

The solid fillers may also be introduced
separately from the gel (gel G;).

20 The invention also relates to a process for
thelpreparation of drilling fluid in foam form, which
consists in diluting the precursor system defined above
in water and in agitating. This agitation is
conventionally produced by introducing a compressed gas

25 such as air or nitrogen info the precursor system of
drilling £luid in foam form, diluted in water.

The precursor system is diluted in water in

such a way that the final quantity of the surface-



active agent (SA) of the precursor systemin water is generally between
0.05 and 25 % by weight relative to the water, preferably between 0.05 and
15 %- still nore preferably between 0.2 and 1.5 % 5 The foam
is preferably created in such a way that the expanS|on coefficient K,
measur ed at atnDspherlc pressure, is betwee®25 and 10, the coefficient K

bei ng- det I ned t he foll hi 10 Vi th
ool 1 et e L ned LA eag%a%%ﬁ%fe e e I el
d Vaisth I th t
v e B LY 0 ST R R o
I wh f I f
cram . wheh | 088 st Ofildagid bét%%g@;%su.ﬂgbﬁa .,

tunnel | i ng machi ne, RS o | Njecte
20 of the cutt Q ?Eb 0ot Be nki gegent chanber, mhere it mxes
wi th the spoil. ?ﬁal a?ﬂ%%tﬁb%%tPo? re a?é? ?ﬁ the use of the drilling

fluid in foag form obtalnedny irBahds?pitetbraBlyPbredtadl 18V SukE LOWalhe

excavation of tunnels, 25 for exanple with the ard of a tunnelling
machi ne, especi akhytbyheeanpaakisndeosisadcshe! &, Suelsageanatar t h-pressure

shield. The conposition of the precursor systemof drilling fluid in foam
form (in particuatmobpheric?Pressure, is between 5 and 10, the
coefficient K being determined by the following
relationship:
10 vm
K = —
Va
where Vm is the volume of the foam after activation of
the precursdr system in solution, and Va is the volume
15 of the precursor system in solution before activationm.

The foam may be created conventionally in a
foam genérator. For example, when foam is employed for
drilling tunnels with the aid of a tunnelling machine,
this foam may be injected by suitable means, in front

20 of the cutter disk and/or into_the confinement chamber,
where it mixes with the spoil.

Finally, the invention relates to the use of
the drilling fluid in foam form obtained with the aid
of the precursor system for the excavation of tunnels,

25 for example with the aid of a tunnelling mﬁchine,
especially by means of a driving shield such as an
earth-pressure shield.

The composition of the precursor system of

drilling £luid in foam form (in particular the



respegtive quantities of the surface-active agent (SA) and of the gel)
vartes as a function of the nature of the terrain in which the tunnel is
excavated. A person skilled in the art-known how to adapt the quantities of
5 surface-active agent (SA) and of gel as function of the terrain to be
dug. The drilling quid i n foam f orm obt ai with the aid of the precursor

Tt el v the. {rSHRERE é’h@é’%ﬁﬁf oo RS SrfEicerartive Agent (an)
consi derabl y redéﬁ:fd% %%Qaﬁ?] %aﬂl tyﬁ&éfggg@$eé%%0n€ggéﬁcé$d to

pressures which are NOSpheric” pressul

stresses prevail Qé& [ i t he
confi nenent cha#%g? at t%ﬁeWﬁ%?QSS screW/o%hﬁi &% nei%%ndﬂﬂééﬁféﬁ
This fluid in fcamn;dnm @éoa@@%awmbé& ddapt e8¢ qulitibLes of
pl astic properties. 20 Finally, it makes it poSsible to inprove

the fluidity of sirfadssnstinei dgent NEsA0!drtdVidf seas &f fureEisomtiSet he
i nvention without, however, limting its scope. EXAMPLES 25

General procedurthd drexxraipnrtodd [dugel The apol ar nedi um (ApoM is placed
ina 1-litre container. The "nultichain" agent (MCSA) is introduced 24

The drilling £fluid in foam form obtained with
the aid of the precursor system exhibits a number of
advantages in this application.

10 It allows the friction of the cutting disk on
the cutting face to be considerably reduced.

It has a good stability although it is
subjected to pressures which are higher than the
atmospheric pressure and to shear stresses prevailing

15 on the front face of the cutting cylinder, in the
confinement chamber and at the endless screw of the
tunnelling machine.

This fluid in foam form is also easily
pumpable as a result of ﬁhese plastic properties.

20 Finally, it makes it szsible to improve the
fluidity of clay-based spoils.

The following examples illustrate the
invention without, however, limiting its scope.

EXAMPLES

25 General procedure for preparing the gel

The apolar medium (ApoM) is placed in a

l-litre container.

The "multichain" agent (MCSA) is introduced



into_it at anbient tenperature, with stirring with the aid of a
Rayneri[err] defloccul ati ng paddl e marketed by Rayneri, rotating at 400
revolutions/mnute; stirring is continued for 5 mnutes nore. 5

The #eutralizing agent (NA) is introduced next and stirring is applied for
5 mnutes. The optional hydrocolloid is fir?aﬁly added. After stirring for 5

L L e G
gy et ent o - ST A (RAhd 4 e ARG IICRES £haqrd heketd by
i?n’Snone thyl pr Qpé!na&(lneqi ,L%?HHE d€'4do revoluliflt%hs({%i&ﬁtﬁ;ersrljirring

150 is cthtdhued for 5 minutdB'lddLai n" surfactant based on
[err] ethoxyl ated phosphate diester containing 5. 5 oxyethylene units,

contai ning water in a quangid mﬁtéﬁﬁiﬂym%:% biiva)ei i tin tFsdideat by
Rhone- Poul ene xant han gun nmarketed by Rhone-Poul ene 25 The gel

(A -1) obtai nednexta arid eatidwingjcls applisd \Forgis/edinutds.gure 1 shows the
variation in the 25 conservation nodulus G and of the defornmation
modul us G' as a functi on THe tdptimmpl hydmiooldfoidkfier Hnadly added.
After stirring for 5 minutes the mixture is
allowed to stand for approximately 2 hours.
10 Example 1 - Gel (Gl-1) for water-based
drilling fluid
The following gel (Gl-1) is prepared

according to the above procedure:

Table 1

15 II Ingredients Parts by weight % by weight
Rapeseed oil

Lubrhophos LL5509°

| Aminomethylpropanol
Rhodopol 23°™ 150 30
20 * mmultichain® surfactant based on C,-C,,

ethoxylated phosphate diester containing

5.5 oxyethylehe units, containing water in a quantity
of less than 2 % by weight, marketed by Rhéne-Poulenc
** xanthan gun marketed by Rhéne-Poulenc

25 The gel (Gl-1) obtained is a "flexible" gel.

The curve given in Figure 1 shows the variation in the



expressed in radian/s. This gel (Gl-1) is next dispersed in water, 5in a
quantity making it possible to obtain a diluted nmedi um which has a xant han
gugn concentration of 0.5 % by weight. Figure 2 shows that the variation in
the dynam c viscosity of the nedium obtaineggas a function 10 of the rate
gradient, neasured with the aid of the Rheoffait 1150 marketed by Contraves,

g ad s ti e UL ¢
concent r ati on of oPESFYREARE, modufe™Gonl oF. B3 adRer BN, Bodyivs
punpabl e. Exanpl g,2 ésGﬁlfﬁﬁ%taBnLQE QﬁgﬁgﬁPglgggﬁﬁggtg§29£&%5§gkhgw ng ge

(Gl-2) is prepared according to the proce

Tabl e 2 IngrediegkﬁressedPght§agxaw%gght % by weight Aive oi
442.5 -88.5 Rhodafac PC [err] 30 6
Ani nomet hyl pr opanol 2This gel (Gl-1) is heRktZd@ippersed in water,

"mul tichain" surfactant based on a m xture of ethoxyl ated nono- and
di | auryl phosphain asgaantity’makdntyaiei pgssible to obgadnt at didiutledss t han
2 % by weight, marketed by Rh8ne-Poul enc The gel obtained is "hard" Exanple
3, conparative medium which has a xanthan gum concentration of 0.5 %
by weight.
Figure 2 shows that the variation in the
dynamic'viscosity of the medium obtained as a function
10 of the rate gradient, measured with the aid of the
Rheomat 115® marketed by Contraves, is in practice
gsimilar to that of a solution of xanthan gum at a
concentration of 0.5 % in water.
The dispersion obtaiﬁed is therefore
15 pumpable.
Example 2 - Gel (Gl-2) for cosmetic
composition

The following gel (Gl-2) is prepared

according to the procedure defined above:

20 Table 2
Ingredients Parts by weight
_Olive oil
Rhodafac PC 100%° 30
l Aminomethylpropanol 27.5 5.5 J'
25 * mpmultichain” surfactant based o; a mixture

of ethoxylated mono- and dilauryl phosphate esters



57 . The foll ow ng conmposition is prepared according to the

procedure defined above: Table 3 Ingredients % by wei ght
Rapeseed oi | 87 10 Dodecyl benzenesul phoni ¢ aci d

5 Anknonet hyl pr opanol 8 The_yse of dodecyl benzenesul phonic
acid, which is a non-nultichain surfactant,zgn t he conposition does not

make it possible_to,obtain a gel 15 in_a ar Lum _The ¢o sition
renmai ns fl uid. Eﬁgﬁf?gngns FHQBFoéPCQIqBPngF iggengg EPFPlﬁn%p ¥ui d
prepared with t | 4], of -3 opdi o the invention, including
hyd[ocolzﬁidi iQQF%%HF6¥ﬁﬁgggg°§$%¥u%fg%§)?ggsgng_ _ 0 4 Preparat:on of a
m xt ure m xture o o] r : ryGOR Wng 0.4 oxypropyl ene
units per nol ecul e (Jaguar¥ﬁ%rﬁfﬂf§§%1ﬁggﬁe;ﬁou gﬁg) exhibiting a

pseudopl asticity value in 18N32t cmpapatieat i on of 0.3 % by weight in
water 25  of hardness 22TH (324 ngfl of " [err] of 0.94 and of [err] (from

Rhone- Poul eng) exhi biting fhe fgi;aﬁgﬂgoabﬂ?bggtianvgg;gﬁtPagehution at a
o}

concentration of 0.1 % by weight in water har dness (324 ny/ 1 of
[err] of 0.36 i sackerding Bowehghproeedaref d8Piréd above: A gel
(Gl-3) is prepared as in Exanple 1, except that the Rhodopol [err] is
replaced with the : Table 3

Rapeseed oil 87

10 Dodecylbenzenesulphonic acid 5

Aminomethylpropanol . 8 II

The use of dodecylbenzenesulphonic acid,

which is a non-multichain surfactant, in the
composition does not make i; possible to obtain a gel
15 in apolar medium. The composition remains £luid.
Example 4 - rheological properties of a
drilling fluid prepared with the aid of a gel (Gl-3)
according to the invention, inélﬁding hydrocolloids in
the form of a mixture (M).
20 Preparation of a mixture (M)
A mixture of hydroxypropyl guar containing
0.4 oxypropylene units per molecule (Jaguar HP8® from
Rhéne-Poulenc) exhibiting a pseudoplasticity value in
solution at a concentration of 0.3 % by weight in water
25 of hardness 22TH (324 mg/l of CaCl,-2H,0) of 0.94 and of

Rheozan® (from Rhéne-Poulenc) exhibiting a



mXxture (M. The gel (Gl-3) is dispersed in water, in a quantity which
makés it possible to obtain a diluted 10 medi um exhi biting a mxture (M
concéntration of 1 % by weight. The properties of the drilling fluid
obtairned are studied at different pH values,®f 4.5 9.6 and 13 and in the
presence or absence of cenent in concentrations of 1 or 5 % by weight. 15

The gel (GL-3) %ﬁ&épf&&@ﬂéi&{revé‘ﬂﬁ'&dxﬁOséi]ﬁtfgﬂ_"hlé"a&eéoﬂééﬁtéihiéhng

with the aid of an KA stirrer at 1500 rev/ m n. he measurenents at

di fferent pH valggsoBke by wesghe! fntaaewrsssmh&nbebanmr (9ﬁ4tﬂﬁ/1
drilling 20 fluid in contact with nore or less acidic terrains

adj ustment of t hef ptaeCE, )i BEd . delis afixig tite oliveight Gatifo tde gel
(Gl-3) in water, and the solution is then left at rest for 1 hour before

t he opti onal addBo/mm of cenment (Portland CPA 55). 25 The
adj ustnment of the pH values is made with the aid of 10% acetic acid in the
case of the pH of 4.5 and Aigeltf@la3t bé poepaved s hmirexamplenli he case

of the pH of 13. The pH of 9.6 corresponds to the natural 28 pH of the
gel (GL-3) incl ﬂwﬁ Heha¥ xEhe Riaforak 23 cherreplaged svitlutthe the case

of solutions of dlfferenhg§oncentrat|ons t he values of plastic viscosity
[err] of 5 yleldP QR ( and of Marsh viscosity [err] are neasured at O

h, 2 hor 24 h after prepafr?etlg(')eri OIG]t.-rbe) is dispersed in water, in a

quantity which makes i£ possible to obtain a diluted

10 medium exhibiting a mixture (M) concentration of 1 % by
weight. The properties of the drilling fluid obtained
are studied at different pH values of 4.5, 9.6 and 13
and in the presence or #bsence of cement in
concentrations of 1 or 5 % by weight.

15 The gel (G1-3) and the cement are added to
the 22TH water with stirring with the aid of an IKA
stirrer at 1500 rev/min.

Thg measurements at different pH values make
it possible to express the behaviour of the drilling

20 £fluid in contact with more or ieés acidic terrains. The
adjustment of the pH is made immediately after the
dispersion of the gel (G1-3) in water, and the solution
is then left at rest for 1 hour before the optional
addition of cement (Portland CPA 55).

| 25 The adjustment of the pH values is made with
the aid of 10% acetic acid in the case -of the pH of 4.5
and with the aid of 10% sodium hydroxide in”the case of

the pH of 13. The pH of 9.6 corresponds to the natural



different fluids. The nmeasurenents are carried out according to the
followng tests. a. Test for the plastic viscosity [err] and 10 yield val ue
[err]: - 400 g of a water-based fluid are prepared by diluting the gel
(GLl-3) in water: the gel is hydrated in 22TH water with the aid of an | KA
stirrer, the defloccul ating paddl e rotating28t a rate of 15 400 rev/mn
during the introduction of the gel and then at 800 rev/mn for 15 mn, and
then - the viscoBHt9fothehgedo(Glrdh dinchudingethei mixthreai(M)of a Fann

vi sconeter at 300 and 600 rev/mn; 20 . - this gives: the plastic
viscosity: [err] in MPa s,Meagurgments| gargied oyt- [err] in Pa. b. Test
for the Marsh viscosity [err]: of a water-based -

fluid are prepared by di!UFFLEhgﬁEaQQI°FGﬁpé?tiﬁ%ggg€?¢i§ﬁérﬁP§ture (M is

phddre rotati ng SrReepstatipad c8s ubups, o RinnFHAGYEESPREYodRel 1 cRECT

ol ut' on 1 roacir S wrib; o] oag 8t plRn O SERREER T BRE" Cou (o

are listed togelelatPed®E€0h, 2 h or 24 h after preparation of the
different fluids. The measurements are carried out
according to the following tests.

a. Test for the plastic viscosity (Vb) and

10 yield value (Y,):

- 400 g of a water-based fluid are prepared
by diluting the gel (G1-3).in water: the gel is
hydrated in 22TH water with the aid of an IKA stirrer,
the deflocculating paddle rotating at a rate of

15 400 rev/min during the introduction of the gel and then
at 800 rev/min for 15 min, and then

- the viscosity of the solution is measured
with the aid of a Fann viscometer at 300 and
600 rev/min;

20 - this gives: the plastic ;iscosity: Vp = Lggp-Lizgp
in MPa s, and
the yield value YV = 1%00/2-Vb in
Pa.

b. Test for the Marsh viscosity (Vy):

25 ~ 1000 g of a water-based fluid are prepared
by diluting the gel (Gl-3) in water: the mixture (M) is
hydrated in 22TH water with the aid of an IKA stirrer,

the deflocculating paddle rotating at a rate of



Table.3 Fornulation Initial PH Age VP YV [err] of the

gel .(GL-3) G1-3 9.6 2 h 7 5 44 24 h 7

5; . 46 10 Gl-3 4.5 . 2 h 7 5 47 24

h = 7 5 47 G13 13 2 h 6 3

40 24 h 6 3.5 40 GlL-3 29.6 0 h 7 4

42 1% cenent 24 h 7 4 42 Gl-3 4.5

0 h 8 800 rev/minppduFing the dotzoduction of the gell2and then 7

3.5 43 Gl1-3 13 0 h 6 1.5 37 1% cenent

24 h 5 foy 15 mingp Gl 3 9.6 0 h 7 4

38 5% cenent 30 Gl- 3

4.5 0 h 8 - tke flowA51gq)&gngﬁponds of 946 ce of, 6

4.5 32 Gl 3 40 5% cenent

24 h s°!1“ti°n §§8mFF'P§efloUﬁ5ht FIB'F ahd 9§I BcMaEPR he plastic 25

Vi scosity [ % Q§ gggsh viscosity [err] and of the yield value (YV)

are not grea arf y the 30 presence of cenent in concentrations

of 10 5 % by veight . Therkal Kgs@i ebNErh t15ELEScHgarALILATREHIETS .
Table 3

Formulation Initial pﬂ
of the gel
(c1-3)
10
15
20
Gl-3 13 Oh 3.5 40
5% cement 24 h 6 4 38
1 _

It is found that the values of ‘the plastic
25 viscosity (Vb), of the Marsh viscosity (V) and of the

yield value (¥YV) are not greatly affected by the



i order to evaluate the ability of the fluid to retain 5 water. To do
this, the fluids are filtered after contam nation by cenent with a

| Qw t-enperature pressure filter (Fann nodel 12 BL 2) and the vol une of
filtrate is nmeasured for t =1 mn, 4 mn, #rrin 30 s and 30 mn: [err]

and [err]. 10 The results are sted together in Table 4.
Tabl & 4 Fornul atjion Init'al H Age rrl. [ eEr [erg]l..[err] of
the gel (Gl-3) diresen gLeﬁent in Eopfce{lgzlrél::.ons SE 5. or' §'% EY. 5 18
Gl-3 9. 4 7 8.5 15 15 1% cenent

24 h 6 g eighp 16 "y a3 4.5 Oh 4 7 8.2
14.8 1% cerrent e ¢1lle of’tfie f@lgratgs%aslﬁlg ﬁeasured 13
0 h 2.4 4 5.6 12. 4 1% cenent .6

4.4 11.8 20 in oideB to evaluafebthe ab;ﬂlé%llogl é%e £1dfd tzlgetazﬁAf 2%

cenent 24 h 3 4.8 6.2 0
h -5 . 841 wdéeb. Pd. 8o5thig)cthe fluids are fil€dbhed aftér 7

8.8 17 Gl1-3 13 0 h 5 8.5 11 19.8 25 5%
cenent ' contamiadtion b§t3cemeﬂ6 witBla 10#-2t¢mp'esamredpréasurbe
filtrate values remain | ow even in the presence of cenent. The drilling

fluid maintains fikter offany médeht:2 Bkt2htand tiiecvolume of Siltxatple 5,
conparative - bentonite
is measured for t = 1 min, 4 min, 7 min 30 s and
30 min: v]_, V4, V7.3 and V3oo
10 The results are listed together in Table 4.

Table 4

Formulation Initial pH
of the gel
{61-3)

Gl-3
15 1% cement
Gl-3 4.5 Oh 4 7 8.2 14.8
1% cement 24 h 4.6 6.9 8.5 16
Gl-3 13 Oh 2.4 4 5.6 12.4
1% cement 24 h- 1 1.6 4.4 11.8
— — .
20 Gl-3 9.6 Oh 6 12 is . 24
5% cement 24 h 3 4.8 6.2 14
Gl-3 : 4.5 Oh 5 11 14.6 24.8
5% .cement 24 h 5 7 8.8 17
Gl-3 13 Oh 5 8.5 11 15.8
25 5% cement 24 h 13 26 31 42

It is noted that the filtrate values remain
low even in the presence of cement. The drilling fluid

maintains its property of water retention after use.



Beht oni te-based drilling fluids are produced and are subjected to the same
tests as in Exanple 3. The results are listed together
pH of the bentonite-based drilling fluid is 10.7. Table 5

The nat ur al

Formul ation Initial pH of Age [err] [err] [err] the
drilling fluid bentonite 10 7 th 5 41 10
bentonite 4.5 33 bentonite

2 h 5 54 g@%ﬁ-t é!maratm bentoni tie 7

24 58 1 @6cenent

bent oni t e Bﬂ9q9n1t°'hﬁséﬁ gr;}lﬂng flged%5are Pfgﬂﬁﬁﬁgu
24 h t Qni

6 5 38 1 @68@%eﬁfe sug%ecQ % E%ezgaﬁe tesfg as in gxampl 3P
bentonite 0

54 h gel *ﬂe results g liste tggﬁtp%Q in Ta%igg é)&%ﬁ?%

5.5 36 B @6cenent ben

240 5 % cenent

in Tables 5 and 6. 5

gite ﬁa%%d cement

@ h@tural pE!SE th @
It is noted&ﬂha bgﬁ?bn te contgnPﬁgtg

gels after 24 h. gFhhsidgl £FhaidotgpuGRehl e and can no |l onger be enployed as
adrilling fluid for the manufacture of noul ded walls.

10

15

20

25

Formulation

bentonite

Initial pH of
the drilling
£luid

Table 5

Age

32

bentonite 4.5 2 h

bentonite 13 2 h
_ . ——

bentonite 10.7 Oh

1 % cement 24 h

bentonite 4.5 0 h

1l % cement 24 h

bentonite
1l % cement

bentonite
5 % cement

0h

bentonite 4.5 7 5.5 36
5 % cement
bentonite 13 Oh 25 15 240
5 % cement

It is noted that bentonite contaminated with

cement gels after 24 h. This gel is not pumpable and

can no longer be employed as a drilling fluid for the

manufacture of moulded walls.



Tabl e. 6 Fornul ation [err] Age [err] bentonite 4.5 2
h . 3 7 9 17 bentonite 10. 7 0 h 16 33.5 46.8
998 5 = 1 %cenent 24 h gel gel gel gel
bentonite 4.5 0 h 29.5 59.2 85.4 gel 1 %cenent
24 h 38 76 106 gel bentonite 3213 0 h 11 24
30.2 -79.7 1 % cenent 24 24 49 67 gel 10
bent oni t e 10. 7 0 h 26. 3 52'34’13 ™  gel 5 % cenent
24 h gel g- ':L,;.ﬂ_#__,wﬁ_ﬁ__ﬁ,.;7_4~4_Z_yag_ﬁ__ﬁﬁi.,u,;, 3

T 47 J102

15 5 %ce :l Em n hat n z’ % O

Wi t h [er r] | ons, e T ratd val e one e herdorBEE —henr

pr esence of gend “?Ex e-”é?ﬁ"éﬁ’rtsg'r Ps;st m'f” qﬁh{”asf f*ét‘
5 PR 1 it

g
form use in sangd- ure _The fol |ovd* n&r cedgfht %e
25 tg; t88ice( G}-1) g@f s Exanpl e, oPé t % py
wei ght relative e wel ghf of water aarlgr R oagg %\% g ?r'gm o
Rhone- Poul enc as sbr Sereat: lve agent (Sh) rit i °5| oY
wei ght relative [t o Jigo\¥&ledhy of vgter. Rhoglgpex AB;2q 54 30.2 | 79.7
1 % cement 24 h 24 49 67 gel
10 bentonite 10.7 0oh 26.3 | 52.4 74 gel
, 5 % cement 24 h gel gel gel gel
bentonite 4.5 0 h 40 81 114 gel
5 % cement

bentonite
15 5 % cement

It is found that, as soon as bentonite is in

contact with Ca?* ions, the filtrate vélues increase
considerably: bentonite, which exhibited good water
retention properties in the absence of cement (V;, <
20 20 ml) no longer provides this function after a first
use in the presence of cement.
Example 6: Precursor system of drilling fluid
in foam fonm,.use in sand-gravel mixture
The following are introduced into water:
25 - the gel (Gl-1) of Example 1 in a proportion
of 1 % by weight relative to the weight of water,
- and Rhodapex AB-20 from Rhéne-Poulenc as
surface-active agent (SA) in a proportion of 0.5 % by

weight relative to the weight of water. Rhodapex AB-20




33 is,an ammoni um al kyl ether sulphate. This m xture is then stirred with
the:aid of a bladed stirrer and the conposition obtained is left to stand
for a fewmnutes. 5 The conposition is next injected into a
foam-generator and is mxed with a sandy--grivelly soil saturated with 15 %
of water. The conposition is introduced in proportion of 2 % by wei ght

| at’i toth ight _of th ' d.of th t in th id 10 il
el et ve 10 he gt ook beogi iRl BENLEL 1110 e 10 0
t of th il | [ h . th It is:
peasurement of he soll | ookt Wil 43! Plsk GLABEATS SRR R | 1S
t ai ni ‘the f ' LS Af d t ]
Sontaln g Lhe T8 Rled0Fekeckt ki’ HAlockELIELER Bockigial IE SLHLVT

contrast with a egngiasq ko &Neely gdfhtegn of foam which exhibits a rapid
settlenment and 20 no plastic behaviour. It is also found that the soil

does not adiere to steels:ThéecoRpssibLohf D6enéRketnjbécteasibte aogbamuce

friction with the toothed wheel. Exanple 7: Precursor systemof drilling
fluid 25 i n f cpenéxator usnd i is sahked cwith o neahdyhgrivel by agilr e
I ntroduced into water: - the gel (Gl-1) of Exanple 1 in a proportion of 1 %

by wei ght rel atisatuxatéd wktlyhl5 0¥ ofitwater. The composition is
| introduced in a proportion of 2 % by weight relative to
the weight of the soil and of the water in the said
10 soil.

In order to control the fluidity of the soil
mixed with the foam, a measurement of the soil is
carried out using the Abrams cone: the result is 15 cm.
This measurement expresses the plastic behaviour of the

15 soil containing the foaming agent. It is found,
furthermore, that the mixture does not settle.

This socil is therefore easily pumpable and
removable, in contrast with a sandy soil without
addition of foam, which éxhibits a rapid settlement and

20 no plastic behaviour. |

It is also found that the soil does not
adhere to steels: the foam therefore makes it possible
to reduce friction wiﬁh the toothed wheel.

Example 7: Precursor system of drilling fluid

25 in foam form, use in sandy environment
| The following are introduced'intolwaterz
- the gel (Gl-1l) of Example 1 in a broportion

of 1 % by weight relative to the weight of water,



34 - and Rhodapex AB-20 as surface-active agent (SA) in a proportion of 0.8
% by weight relative to the weight of water, and this m xture is then
stirred with the aid of a bladed stirrer and the composition 5 obtained is
allowed to stand for a few mnutes. The co sition is next injected into a
foam generator and is mxed wth a sandy soil exhibiting a strong particle

size discontinuity between.OahdaRHodage nB0d02a¥e kA FaCBLEBEIOE AGe¥x The
conposition is 10 i ntroduced in a proportion of 3 %by weight rellative to

the weight of the¢sapi inaadpebpbbeivat 6F D08t §ebgawdight! relativdctot €he
control the fluidity of the soil mxed with the foam a neasurenment of the
soil is 15 carweightudbfuwabgri handbthis mireuréhtsr ehent stirtedcwithhi s
measur ement expresses the plastic behaviour of the soil containing the

foam ng agent. |thesaiduef, afbladiedmatirrenaandhthei compesilbdonnot settl e.
This soil is therefore easily punpable and 20 renovabl e, in contrast with
a sandy soi |5 wi toltrinedi igonlbewedate shand Eeonid fewaminptessett|ing and
no plastic behaviour. It is also noted that the soil does_not adhere to
steel s: the foam theref or eTRBKEEPPShbienpie pext injeehedcintecei Emamith

e oot nea el EiarRLe, S FLSehiag gt em oL L g ity Lo Loom
'. strong particle size discontinuity between 0.1 and
0.3 mm and a water content of 16 %. The composition is
10 introduced in a proportion of 3 % by weight relative to
the weight of the soil and of the water in the said
soil.
In order to control the fluidity of the soil
mixed with the foam, a measurement of the soil is
15 carried out using the Abrams cone; the result is 15 cm.
This measurement expresses the plastic behaviour of the
soil containing the foaming agent. It is.found,
furthermore, that the mixture does not settle.
This gsoil is therefore easily pumpable and
20 removable, in contrast with a éandy soil without
addition of foam, which exhibits a rapid settlingvand
no plastic behaviour.
It is also noted that the soil does not
adhere to steels: the foam therefore makes it possible
25 to reduce friction with the toothed wheel.
Example 8: Precursor system of d:illing fluid
in foam form, use in clayey enviromment a

The following are introduced into water:



35.- the gel (G@-1) in a proportion of 0.1 % by weight relative to the

wei ght of water, - and Rhodapex AB-20 in a proportion of 1.5 % by wei ght
rel ative to the weight of water, and this 5 m xture is then stirred with
the aid of a bladed stirrer and the conposition obtained is left to stand
for a few mnutes. The conposition is next 3§jected I nto a foam generator

EQ?MLEnmigeiné“ 18 Shand 2“%2%@?"'@'5& CIERA R %"mmé‘o%{aﬁéag"?t fnd; & by

' 10, % h f th
soi 1 order HeRERE £PTefive ee P "Broehe ST vate: O ea W th the
foam a neasurenent of the_ Sgﬁ& &%ééi?ﬂao?ﬁ Hﬁ g?nggégigﬂsogers %he

result is 15 cm This neasureéenen €sses avli our of “the

soi | contai ni L00 BYwd 00k £414€1¥8100 thé WOEY ﬂersf Wfflr! Nendl philge does

not settle. his so ere ore easily punpab e and

removabl e, Isn cem:easiemi htﬁeﬁaa@lyrﬁealwﬂﬁheﬂé 44 6£ 08 wiade€am which
exhibits rapid settling and no plastic behaviour. It is also found that the

soi| does not 2%stimsderand oclié ecdmpodieidwasbtéined oie Iefestotspandi bl e
to reduce friction with the toothed wheel. 36 CLAI M5
for a few minutes.
The composition is next injected into a foam
generator and is mixed with an alluvial soil exhibiting

10 a clay content of between 15 and 18 % and a water
content of 15 %. The composition is introduced in a
proportion of 10 % by weight relative to the weight of
the soil. |

In order to control the fluidity of the soil

15 mixed with the foam, a measurement of the soil is
carried out using the Abrams cone: the result is 15 cm.
This measurement expresses the plastic behaviour of the
soil containing the foam. It is found, furthermore,
that the mixture does not settle.

20 This soil is thereforé'easily pumpable and
removable, in contrast with a.sandy soil without
addition of foam, which exhibits rapid settling and no
plastic behaviour.

It is also found that the soil does not

25 adhere to steels: the foam therefore makes it possible

to reduce friction with the toothed wheel.



1. .Gel of an apolar nmedium characterized in that it contai ns: - at |east
nultichain" Liquid

one_apol ar medi um (ApoM, 5 - at Ieast one

surface- active agent in acidic form (MCSA), is soluble

neutralizing (NA) the said "nultichain" surgg@ce-active

di spersible in the said apolar medium - at Ieast one 1mlm lﬂ"llg l!m““ 10

a quantity corresponding to approximately 2 to 30 tines,

prefer

Iy 4to 20

times the quantity necessary stoichi omet réuxIMg for the neutralization of
the said "nultichain" surface-active agent in acidic form (MCSA), 15

- of the order of 0.2 to 51.preteladfyanfapbtavraediuh, OcBatacBenbiedul es
of water per nolecule of "nmultichain” |liquid surface-active agent in acidic
form (MCSA), thelmathatpbtngonbainguced at | east partly through the

i nternedi acy of the said "nultichain® 20 surface-activ
form (MCSA) and/ or through™tde 1eaat eme apobaripediemd(

ve

a

ent in acidic
}alizing agent

NA), - optionally at | east one enuIS|f In apab| e |f In
'Ehe)said ISelsoln vvéter or in %h a%é ugﬁgh&%f'p g‘%t ‘F?yatg

| east one solid f|IJer whi ¢ S so] bl e_or the a nedlum
(rpom "° 597" 5 ddds SR 4 SUdle Cedim' BRERAY bl ofe 68 sl

dispersible in the said apolar medium,

- at least one agent for mneutralizing (NA)

the said "multichain" surface-active agent, present in

10 a gquantity corresponding to approximately 2 to 30

times, preferably 4 to 20 times the quantity necessary

stoichiometrically for the neutraiization of the said

"multichain" surface-active agent in acidic form

(MCsa),

15 - of the order of 0.2 to 5, preferably of the

order of 0.3 to 3 molecules of water per molecule of

"multichain" liquid surface-active agent in acidic form

(MCSA), the water being introduced at least partly

through the intermediacy of -the sald "multichain"

20 surface-active agent in acidic form (MCSA) and/or

through the intermediacy of the said neutralizing agent

(NA) ,

- optionally at least one emulsifying agent

capable of emulsifying the said gel in water or in an

25 agqueous medium,

- and optionally at least one solid filler

which is soluble or insoluble in the apolar medium

(ApoM) .



in that the apol ar medi um (ApoM is chosen fron1tridrﬁéerides of saturated

or unsaturated fatty acids containing at |east 12 car mm‘tﬂllﬂmuuul :
it inic

pr.eferably from5 14 to 20 carbon atons, aromatic petti€ M
conpeunds, m xtures of dinethyl, dipropyl, %isobutyl and dL%utyI
succi nat e/ adi pate/ glutarate diesters, aliphatic hydrocarbons containing at

I ‘6 b . ' | I
cocential 015 o ol adtor Ay PReerarheIthlE e, ERaraltaRiten,

rrze

the agent for newhr ehhei Prie( Mib1aBomadidn’ (Npbi"2kcSNER g EBAT (VCSA) i3

liquid and insoluble 1n the said apolar suspéension nedium 1

4. Gel accordi ggigoy&baiaes. ofhaasaiatedcdri Ginbhtirhbed Bt CARIAS
surface-active agent (MCSA) is chosen from surfactants based on: -

phosphat e di est e¢oneainikgxataledse! t2hehsb6ANaBbRENEnd pPefet@blf from
preferably from4 to 10 20 oxyal kyl ene, preferably oxyethylene, units,
and in the chse D4 vhi20 taebehcabohs, aaromabienpétpoleanr fupsef erabl y
[err] linear or branched, saturated or unsaturated aliphatic al cohols, or -
phosphat e di est ererpinike hooypounds 2Smikkytrescod| dinetbyl ni dipfopyl?2 to 20,
preferably from4 to 10, oxyal kyl ene, preferably oxyethylene, units, and in
the case of whi cchﬁemblatwylm%ihubyb suecitpateladipate/glubpratet he al kyl

radical is [err] freferablz ) 38_[erré. .
diesters, aliphatic hydrocarbons containing at least 6

carbon atoms, aromatic solvents, chlorinated solvents

10 and essential oils.

3. Gel according to Claim 1 or 2,
characterized in that the agent for neutralizing (NA)
the said "multichain™ surfactant (MCSA) is liquid and
insoluble in the said apolar suspension medium.

15 4. Gel according to Claim 3, characterized
in that the "multichain" surface-active agent (MCSA) is
chosen from surfactants based on:

- phosphate diesters of alkoxylated alcohols
containing from 2 to 20, preferably from 4 to 10

20 oxyalkylene, preferably oxyeth&léne, units, and in the
case of which the alcohols are choéen from C,-Cy,,
preferably C4z-C,, linear or branched, saturated or
unsaturated aliphatic alcohols, or

- phosphate diesters of ethoxylated

25 alkylphenols containing from 2 to 20, preferably from 4
to 10, oxyalkylene,.preferably oxyethylene,_units, and
in the case of which the alkylphenols afe chééen from

those in which the alkyl radical is C4-C;,, preferably



5. Gel according to Claim4, characterized in that the neutralizing agent
(NA) is chosen fromprimry, secondary or tertiary ammnesand 5
al.kanol'am nes. 6. Gel according to Caim5, character

neutral i zing agent (NA) is chosen from t r| et hanol am ne ”nﬂil l’l"!"ﬂ?ﬂlﬂ“l
am nonet hyl propanol , cocoanine and butyl am3fe. 10

according to any_one of Clains 1 to 6, characterlzed I n that the agent
capabl e of enul§khﬁ2ng the said gel in water or in an aqueous nediumis

chosen from ethoxylated trjstyr henol s ethoxylated nd/or ropo ted
tristyryl phenol 15 sulp 'tes %‘?P l”aﬁfﬁ; £rfle£

ool yer s and SSRGS o ﬁe‘%a‘ﬁ%p“’%ﬁ KR AR, 10 any
one of C ains 1‘;.19_ Ty &JI-P& f@&éﬂ%%%} <#dflllers are
ng{ ih roc

chosen fromsilic "citim e ar pi gre | oi ds capabl e of

t hi ckeni ng %guegg%dﬁgiﬁhiﬁégunsuppressors pl ant - prot ecti on conpounds,
sodi um net asi | i cat es ays titani um oxi de and zinc oxide. 25

9.  Gel according to C aign 8, gdaRdd¥diRyf td dlfatm t5e én&ira&rea:lz%ﬁs

capabl e of thickening aqueous nedia are chosen from - polysacchari des
obt ai ned by bactier ithlat thi#P deRit¥Rilidin) agent (NA) is chosen from

triethanolamine, aminomethylpropanol, cocoamine and
butylamine. |
10 7. Gel according to any one of Claims 1 to
6, characterized in that the agent capable of
emulsifying the said gel in water or in an aqueous
medium is chosen from ethoxylated tristyrylphenols,
ethoxylated and/or propoxylated tristyrylphenol
15 sulphates or phosphates, ethoxylated and/or
propoxylated fatty acids or alcohols,
ethoxylated/propoxylated block copolymers and sodium
dodecylbenzenesulphonate.
8. Gel according to any one of Claims 1 to
20 7, characterized in that the solid fillers are chosen
from silica, calcium carbonate, pigments, hydrocolloids
S capable of thickening aqueous media, foam suppressors,
plant-protection compounds, sodium metasilicates,
clays, titanium oxide and zinc oxide.
25 9. Gel according to Claim 8, characterized
in that the hydrocolloids capable of thickening aqueous
media are chosen from:

- polysaccharides obtained by bacterial



- gal actomannans, - carraghenans, - alginates, 5

sem:synthetic cellul ose derivatives, - alkali netal pol teg -

polyvi nyl al cohols, - polyethylene glycols, - polyvinyl H@EM@HHEﬂML

by thensel ves or in conbination with each other. 10. Gel%s L y
one of the preceding clains, characterized i¥® that the quantity of
"multrchain" liquid surface-active agent (MCSA) is of the order of 0.5 to
10 % preferably of the ordefefmentg¥ion.,; 6 o5 by weight relative to the
said gel. 11. Gel according to_any one of the preceding clains,
characterized in that it is 'FARGUAMARRERE " weak"), in that the quantity of
"mul tichai n" surfactant (hKE%? IS of the order of 1 to 20 3 % by wei ght
relative to the weight of th ALK th a nolar ratio of neutrali zing
agent (NA)/"nultichain" surf ICSA) of the order of 5 to 10 tines the
stoi chionetric neutralizatio%ﬁ%ggégéﬂgﬁd in that the quantity of water is

of the ordergof 25 0.01 to 3 i F L RY j ght of the
J&ﬁhsfﬂ@ﬁd@%cgg%gﬁ%g%%hi93%8#Q§§GM§,

said gel. 12. Gel according to any one of aracterized in
that it is "hard" (or "stran@lkali mé@allnplgackyaatea)tity of "nultichain”

surfactant (MCSA)

- polyvinyl alcohols,

- p&lyethylene glycols,

- poiyvinylpyrrolidones,

10 by themselves or in combination with each other.

10. Gel according to any one of the
preceding claims, characterized in that the quantity of
"multichain" iiquid surface-active agent (MCSA) is of
the_order of 0.5 to 10 %, preferably of the order of 1

15 to 6 % by weight relative té the said gel.

1l. Gel according to any one of the
preceding claims, characterized in that it is
"flexible" (or "weak"), in that the quantity of
"multichain" surfactant (MCSA) is of the order of 1 to

20 3 % by weight relative to the welght of the said gel,
with a molar ratio of neutralizing agent
(NA) /"multichain" surfactant (MCSA) of the order of 5
to 10 times the stoichiametric neutralization ratio,
and in that the quantity of water is of the order of
25 0.01 to 0.1 % by weight relative to the weight of the
said gel. |
12. Gel acdording'to any one of Claims 1 to

10, characterized in that it is "hard" (or "strong"),



is of the order of 5 to 10 % by weight relative to the wei ght—of the—said
gel . with a nolar ratio of neutralizing agent (NA)/ act ant
(MCSA) 5 of the order of 5 to 10 tinmes the stoi ch”muH mmmm ’g"izatlon
ratio; and in that the quantity of water is of the otder of ®.0® to O.

by wei ght relative to the weight of the sai 40gel. 13. Gel (gel Q)
according to any one of 10 Clains 1 to 9, characterized in that it

i ncl udes: - 100 in ghatcthe gm#m@i&y'wérgmplGﬂc@einéagur@n@tapGldMQﬁadrum
(ApoM, - a quantity (a) of the order of 0.5 to 6, preferably in the order
of 1 to 4 parts BF R §he orFder of 5 feadl GnPY'HEﬁSPGhEPAQtPWGUFG
surface-active agent _in acidic fqorm (MCSA),, .sol ubl.e or di,spersible in the
sai d apol ar nedl%ﬁﬁgh t ofukhe epigh P g&ﬁ the 2smodaz Z@EAC P& neutralizing

apol oxi Tt ol y 2 PEVSBTiRseE pRRE: 0 / mpg%agﬁﬁesscogg AE R 1
stor ohi oretrical Ly gagessdior L9" o' U8 35UtaakE7 Bhb0Redl chignitbdc

mul ti chai n"“surface-ac agen aci - a

quanti ty () of ygher,5eLLesnandaigo Oaaap&axmahehﬁ eOagahfaBy Beclatahl v

approxi mately O. es 0 mater per nol ecu chai n"
liquid surface-aghi ¥¢ HENbrlBra8EdoCo50E8 0VESR) by wei&hkhﬂe!ﬁkibeb%bng

|ntroduced at |east partially through
the weight of the said gel.
13. Gel (gel Gl) according to any one of
io0 Claims 1 to 9, characterized in that it includes:
- 100 - (a+b+c+d) parts by weight of at least
one apolar medium (ApoM),
- a quantity (a) of the order of 0.5 to 6,
preferably in the order of 1 to 4 parts by weight of at
15 ;east'one "multichain® liquid surface-active agent in
acidic form (MCSA), soluble or dispersible in the said
apolar medium,
- a quantity (b) of at least one agent for
neutralizing (NA) the said “mul;ichain“ surface active
20 agent, corresponding to approximetely 2 to 30 times,
preferably 4 to 20 times the quantity which is
stoichiametrically necessary for the neutralization of
the said "multichain" surface-active agent in acidic
form (MCSA),
25 - a quantity (c) of water corresponding to
approximately 0.2 to 5, preferably approximately 0.3 to
3 molecules of water per molecule of “multichain"

liquid surface-active agent in acidic form (MCsa),



the iptermediacy of the said nultichain" surface- actj i dic
form (MCSA) and/or through the internediacy of the 's}‘wiﬁﬁ@fmﬁuﬂnﬂi‘agent
(NA), -5 - and a quantity (d) of the orderTOF 10; i

preferably of the order of 20 to 40 parts by _weight of a filler consisting

of at |east one hydrocolloid capable of thié*ening aqueous nedia. 14. Ge
(o of s ok e oS Bed, e llBit o Koine B i 101 ¢
Fo Gaim 13, enarhe (PESEHGariEy. B2 RBS JRus Bt techRums Fugraps™ *" ' "
hyclr ool 161 4 pol SeehatPIa CoAtahoad sy Tl BEEh) /ol ehilibpodhe

stable in the Preggachediaby bl tAUSsdTd AehErlndbehg! BgRALO0 RAY, CXNI I Ling
a pseudopl asticity value |ower than or equal 20 to 075 at a concentration

of 0.1 % by seight in distil had wagAantidpd (a) beatheOBedby-dbecabl @d
pol ymer of natural origin (NP), stable in the presence of cenent and of

[err] ions at a Ppbl, hpgeferabay o8 sheé oxleki bENZ0atd540 pasudopyaweightty
val ue higher than or equal to 0.6 at a concentration of 0.3 % by weight in
distilled water @fcarfiihljeroconsiPtBRg of€i ght leastooné hpdrocdiioddl 20/ 80
to 95/5, preferably of the order of 50/50 to 42 90/ 10.
capable of thickening aqueous media.
| 14. Gel (gel Gl) according to Claim 13,

10 characterized in.that the hydrocolloid capable of
thickening aqueous media is chosen from xanthan gum,
polysuccinoglycans, rhamsan, wellan and gellan.

15. Gel (gel Gl) according to Claim 13,

_ characterized in that the hydrocolloid capable of

15 thickening aqueous media is a mixture (M) containing:

- at least one hydrocolloid polysaccharide
obtained by bacterial fermentation (BPS), stable in the
presence of Ca?* ions and a pH higher than 10 and
exhibiting a pseudoplasticity Yalue lower than or equal

20 to 0.5 at a concentration of 0.1 % by weight in
distilled water

- and at least one hydrocolloid polymer of
natural origin (NP), stable in the presence of cement
and of Ca?* ions at a pH higher than 10 and exhibiting a

25 pseudoplasticity value higher than or equal to 0.6 at a
concentration of 0.3 % by weight in distilled water

according to an NP/BPS weight ratio of the order of

20/80 to 95/5, preferably of the order of 50/50 to



16, CGel (gel Gl) according to Claim 15, characterized in that the
pol ysacchari de hydrocol | oid obtained by bacterial fernmentation (BPS) is a 5

pol ysucci nogl ycan, a rhanmsan gumor a welan gum 17. . rdin
to Cl-aim15 or 16, characterized in that the hydr ocolﬁmmmmmﬂllﬂﬂm ’
natural origin (NP) is a senisynthetic cell 4Rose derivative 'or "ans *

al koxyl ated derivative of guar gum 10 contai ni ng per nol ecule of the
order of 0.01 to99/1Breferably of the order of 0.05 to 0.5 oxyal kyl ene
unit(s). 18. Cel (gel Gl) according to_Caim17, characterized in that the
hydrocol | oi d pol ymer of 1516-nafgtal(gsdi Gl eRPPrAing kpdCdajmedsy

1 ul , hyd | ,cell , ,
hydr oxypr opyl Ze%ﬁéﬁfsg,gra‘%?gr E'ai% ﬂfyﬂéﬂé‘ﬁﬁ&?‘étsgﬁbr%‘%ﬁ T
nt ai n t 0.01 5 bl f th
order of 0. 0c 1 coBEataRachy, Packetintoresnsnratite, AoER, 1) 4 0o ' oo %
accor di ng tO%OQ3%%;%%%§$Eﬁ°&ggkgnlsa gﬂgégg%gghaggrlg &Qisptgﬁgg;xture (M

contains: - can ysacchari

hydr oxyal kyl guar containiEg OfGEﬁeégége&l?fagcg%dﬁﬁgStop?gégﬁaﬁby gf the

order of 0.05 to 0.5 oxyethylene an oxypropyl ene~unit according to a

hydroxyal kyl guajésucnapeatéciBedCifinthat ¢Rel ByBLo8b118Eda0pETymel 8¢/ 80 tO
95/5, preferably of the

natural origin (NP) is a semisynthetic cellulose

derivative or an alkoxylated derivative of guar gum
10 containing per molecule of the order of 0.01 to 5,
preferably of the order of 0.05 to 0.5 oxyalkylene
unit(s).
18. Gel (gel Gl) according to Claim 17,
characterized in that the hydrocolloid polymer of
15 natural origin (NP) is a hydroxymethyl cellulose, a
hydroxyethyl cellulose, a hydroxymethyl propyl
cellulose, a hydroxypropyl cellulose, a carboxymethyl
cellulose or a hydroxyalkyl guar containing per
molecule of the order of 0.01 to 5, preférably of the
20 order of 0.05 to 0.5 oxyethylene and/or oxypropylene
unit(s).
19. Gel according to one of Claims 15 to 18,
characterized in that the mixture (M) contains:
- a succinoglycan polysaccharide
25 | - and a hydroxyalkyl guar containing of the
order of 0.01 to 5, preferably of the order of 0.05 to
0.5 oxyethylene and/or oxypropylene unit(s)

according to a hydroxyalkyl guar/succinoglycan weight



ofder of 50/50 to 90/10. 20. Process for the preparation of the gel form ng

t he, subj ect of any one of the preceding clainms, 5 ¢ [ at it
corisi sts in introducing, with nechanical stirring, ﬂ“ﬂﬂﬂllmmmm“r
surfactant (MCSA) into the apolar medi um (ApoM, and thén the"optidnal
emul sifying agent, the neutralizing agent (438 and the optional fillers. 10
21. .Process for gelling an apol ar nedium (ApoM, characterized in that the
foll owi ng are i ntatkhiosf the coxder sof 2689 ato s unpreferaklyiofnehe
"multichain"” liquid surface- active agent in acidic form (MCSA) which is
fsol ubl et orI 15 diqq:;h( NA?MT]ESQﬁQ heo s} M &pol ar nedium - at | east one agent

or neutralizing the said "multichain" surface-actjve agent, present
in a quantity correspondi Pt o BERRess nke®| the E%PW?"F’Jr&%F%r'gtf%riﬁfy 4 to
20 times the quantity 20 stoichjonet ré']cal |y nece

f .
?ﬁ/&;&?l i za]EioE oﬁ°d %?‘FléF Z‘FFEFP ech? "a%’(lr?’h%eqéiﬁ?r‘%é”%"et ie'f‘sﬁ SEFHPR f or m
-0 e qrder o .2,tp 5 f bl f .
gol efu! es of OIyvatf a’f?e‘?t?ﬁ)??%%l:guo‘fhgée"@'r"?ﬁﬂ'%/*%?ﬁa}ir? ﬁ%é%?éﬁ%gc‘g{)%%t ive
gent in acidic _fo t i Ly e East Ll |
t hrough the int &en%ﬂcﬁzg%%fs%%’gﬁs 'd%%ﬁ%%% sur?%&lgf-aé 44 (a}gdtjéi%/g '

agent i n ac di ¢ frdn §N o P Ra 13 OUGSLNY'E and then the optiomal

emulsifying agent, the neutralizing agent (NA) and the
optional fillers.

10 21. Process for gelling an apolar medium
(ApoM), characterized in that the following are
introduced into the said apolar medium:

- at least one "multichain" liquid surface-
active agent in acidic form (MCSA) which is soluble or

15 dispersible in the said apolar medium

- at least one agent for neutralizing (NA)
the said "mﬁltichain“ surface-active agent, present in
a quantity gorresponding to approximately 2 to 30
times, preferably 4 to 20 times the gquantity

20 stoichiometrically necessary fofhthe neutralization of
the said "multichain” surface-active agent in acidic

7 form (MCSA)
“ - of the order of 0.2 to 5, preferably of the
order of 0.3 to 3 molecules of water per molecule of

25 "multichain® liquid surface-active agent in acidic form
(MCsa) ,
the water being introduced aﬁ least partially through

the intermediacy of the said "multichain" surface-



i nt ermedi acy of the said neutralizing agent (NA) - optionally at |east one

enut si fyi ng agent capabl e of enmul sifying the gel obtgﬂ"ﬁWmu inb5
an aqueous nedium - and optionally at |east one soli "mmm”g

sol uble or insoluble in the apolar nedium (AgoM . 22."Prcédss®aceording to
Claim21, 10 characterized in that it congl sts in introducing, with

h - | . . h " | . . " i
mechani cal sti rrgg?ﬁg% ?ﬁeﬂt‘: TihcI&%Iiiaics¥°§‘?'§}(§fgsggg/§@/°&mtﬂlﬁﬁ%§anﬂear

medi um ( ApoM an e optional enuls , the ne i'ZI'ng

agent (NA) and t hatepiedidly’ b'fl @he shid neutralizinglageRtOq®ay according
to Caim21 or 22, characterized in that the different Conpounds used are

chosen fromthose form ng pabptabnaleyCatP2eakitobnel eind sd®yihg a'?@ﬁtt he
subj ect of any one of Clainms 2 to 9 and 14 to 19. 20 4,

Process accor di ngapabaeyofnemal sffging Zhet gel3obthdnedt dhi waternorhdhn t he
di fferent conpounds * are used in quantities corresponding to the
respective giant ani agquepbushmeddnmt i t utents of the gel formng the subject
of any one of Clains 13 to 16. 25 25. Use of the gel defined
according to any one of C ai apdileptionglilyr athdepstpanet sodids £illerer -
based drilling fluid., 26. Use according to the_ preceding_claim 45 for
the preparation ¥highuaBepopubde ari ipppiublei inf she apolar medium

(ApoM) .
22. Process according to Claim 21,

10 characterized in that it comnsists in introducing, with
mechanical stirring, the "multichain" surfactant (MCSA)
into the apolar medium (ApoM) and then the optional

- emulsifying agent, thg neutralizing agent (NA) and the
optional fillers.

15 23, Process according to Claim 21 or 22, .
characterized in that the different compounds used are
chosen from those forming part of the composition of
the gel forming the subject of any one of Claims 2 to 9
and 14 to 19.

20 24. Process accordiﬁg‘to any one of Claims
21 to 23, characterized in that the different compounds
are used in quantities corresponding to the respective
quantities of the constitutents of the gel forming the
subject of any one of Claims 13 to 16.

25 25. Use of the gel defined according to any
one of Claims 13 to 19 for the preparatiqn of a water-
based drilling fluid. “

26. Use according to the preceding claim,



the manufacture of noul ded walls. 27. Process for the preparation of a

wat ef - based drilling fluid, characterized in that 1 ﬂ mi"/\ﬂlusumﬁﬁl Gl)
defined according to one of Clains 13 to 19 is diluf uch a
way that the fluid includes 0.01 to 3 parté ) by wei ght. of hydrocol | oi d
capabl e of thickening aqueous nedia, intro gced t hrough the internedi acy of

th I | G1 f bl h ' .

m?gﬁg et 100 Sgrféﬁsﬁi%ﬂér%‘gfa&ﬁaor%%?-a%%?g&?ié%}ﬁaiﬁﬁﬁéés £Bk
according to on ' .3 19 i ' ' i - '
agent (S%) as p?%%u?g%gkg§§ﬁgﬁfgf §°?2dgagp?ﬁﬁﬁh8nfrﬁfg ?nsgg;ﬁfﬁo?ﬁflgg.

Precursor systemfor a driphlingebbidid ieBrf 8@ pPeParatabACber hZadter -t hat
it includes the gel (gel Gl) defined according'to one of Clains 13 to 19

and a surface-aghku@ agenlihg Fiuild, characterizéd. inPthatr ¢he ggitem of a
drilling fluid in foamformaccording to Claim 29, characterized in that

the surfacesact (galageht deSAhedsacbordingr 6ol oneablfyClalbinghaBetoollSf denul a
[err] where R denotes a [err] preferably [err] alkyl or 25 hydr oxyal kyl
radi cal, M denodibgtedhydrwgterainneuchaa waiathatethe E3vdduspcpudessi um
lithium or substituted or unsubstituted anmoni um cation (nethyl-,
di nethyl -, trin@t@¥l to Bcpaubéshybynweight of hpdupaelhoidi gaPabifi afh etc.)
or one derived from an
thickening aqueous media, introduced through the
intermediacy of the gel (gel Gl), preferably of the
10 order of 0.05 to 1.5 parts by weight_per 100 parts of
water.
28. Use of the gel (gel Gl) defined
according to one of Claims 13 to 19 in combination with
a surface-active agent (SA) as precursor system of a
15 drilling fluid in foam form.
29. Precursor system for a drilling fluid in
foam.form, characterized in that it includes the gel
(gel Gl) defined according to one of Claims 13 to 19
and a surface;active agent (SA).
20 30. Precursor systeﬁ of a drilling £fluid in
foam form according to Claim 29, characterized in that
the surface-active agent (sA) is chosen from:
- alkyl sulphates of formula ROSO;M where R
denotes a Cy-C,,, preferably C,;,-C;3 alkyl or
25 hydroxyalkyl radical, M denoting a hydrogen atom or an
alkali metal (sodium, potassium, lithium) or

substituted or unsubstituted ammonium cation (methyl-,

dimethyl-, trimethyl-, tetramethylammonium,



al kanol ami ne (nonoet hanol ami ne, di et hanol ani ne, “T7i et hanol a
nmonol sopropanol am ne, etc.); - betaines, alkylbet “ut ‘ \
al kyl di et hyl bet ai nes, alkylan1dobeta|nes alkyldﬂm alnes -

m xt ures of al kyl am dobet ai nes and of sodi um al kylsul phOSUCCI nat es where
the alkyl radical is [err]; 10 46 3l kyl ether sul phates [err]

where n is between 0.5 _and 30, .pr.eferably between 0.5 a 0 _and where
[err] is a [errﬁwwm §t°0ﬁ Q\FePé’Gedefraarﬁ%g °E“ba§’o units,

preferably from t th e _and/ Qr._ox M denotlng
a 15  hydrogen 31"&5‘ Meﬁ&aﬁq 8’3 dmmpo sg’l&%rnﬁli "t hi um) or

substituted or nsu titut nngg! g@“ thyI
trimethyl-, tet Q%?Pb#ﬁ%ﬁfhﬁ] %EH%§HQ peri |n|un1 etc Y or one derived
from an -al kanol am ne (rmnoetbt;q:r%q_@g ”%,1 bet@igteganol am ne,

tri et hanol am ne, nonoi sopropanol am ne, .- al pha-ol efin sul phonates; -

al kyl pol ygl %cos b9 510 slethiie talinis \M&G.'k?lﬁnii%obe[tﬁrib]essfat urated or 25

unsaturated, |inear or branched hydrocarbon radical, Gis a [err] reducing
sugar such as gall&¢ierdmedhylewdphiobletaine®3, n being between 0 and 20 and

m between 1 and 10; - al kyl anphononoacet at es, al kyl anphodi acet ates such
as sodi um cocoanphoacet at 8. mixtures of alkylamldobetaines and of

sodium alkylsulphosuccinates where the alkyl radical is
C,-Cigi

10 - alkyl ether sulphates RO (CH,CHR,0),SO;M
where n is between 0.5 and 30, preferably between 0.5
and 10 and where R; is a C,-C;g group and containing, on
average, from 0.5 to 30 units, preferably from 0.5 to
10 oxyethylene and/or oxypropylene units, M denoting a

15 hydrogen atom or an alkali metal (sodium, potassium,
lithium) or substituted or unsubstituted ammonium
cation (methyl-, dimethyl-, trimethyl-,
tetramethylammonium, dimethylpiperidinium, etc.) or one
derived from an alkanolamine (qonoethanolamine,

20 diethanolamine, triethanolamine, -. monoisopropanolamine,
ete.);

- alpha-olefin sulphonates;
- alkylpolyglycosides of formula

R(OCH,CH,),(G),, where R is a C4-Cy4 saturated or

25 unsaturated, linear or branched hydrocarbon radical, G
is a Cy5-Cg reducing sugar such as galactose, glucose or

fructose, n being between 0 and 20 and m between 1 and

10;



31, Precursor systemfor a drilling fluid in foamform according to either
of ©ains 29 and 30, 5 characterized in that the surfactant (SA content S

between 1 and 2000 % by wei ght relative to the weight (1Mmlﬁmj l m‘ll
32. Precursor systemfor a drilling fluid in foamform one
of Clains 29 to 31, 10 characterized in that7it additiontall%y i‘ncludes at

| east' one solid filler chosen ;;gnl - natural or synthetic silica, -
cal ci um carbonate, magnesi TnRtEYHamphemonoagetats®;s des such as iron oxide,

15 - | synt het i f
such as al uni ni EErbaRERgaLRtakaEeeceRel RR dedinmciRoperkboauptnfc. -
t I | aked hyd
23b2{2n0e2 ?IEG B{an¥ L?gfe%%anrégﬁﬁgﬁﬁdEYStem F%?Ygiﬁg%}%l é gutgnﬁﬁunds

such as_sodi um nEbga! kofi! S8coP@iNg! tbOF] Pher ChRYE1a x 39, talcs

and mca. 33. Precursor systemo |ng id1n oan1 orn1accord|ng
to O ai m 32,5 chadigi£ét&Liizéd mathaeetﬂaaaaﬁaceinéowﬂ) febheshe) is

represents not nore 48 than 50 % by wei ght of the said precursor system
preferably not méttwédl 2And02600|% BPrweDykt cfébdtive to the weight
of the gel (gel'Gl).
32. Precursor system for a drilling fluid in
foam form according.to any one of Claims 29 to 31,

10 characterized in that it additionally includes at least

one solid f£iller chosen from:

natural or synthetic silica,

calcium carbonate, magnesium carbonate,

metal oxides such as iron oxide,

15 natural or synthetic pigments,

foam-regulating agents such as aluminium
stearate, hydrophobic silica and
ethylbisstearamide,
- natural, slaked or hydroic lime,
20 | - gypsum |
- active substances like plant-protection
compounds,
- water-soluble basic compounds such as
sodium metasilicates, polysilicates, clays,
25 talcs and mica.
33. Precursor system of a drilling fluid in
foam form according to Claim 32, characterized in that

the quantity of solid filler(s) represents not more



not nore than 15 % 34. Process for the preparation of a 5 drilling fluid
in-tfoamformby dilution in water of the precursor sy Hﬂﬂlﬁmu'ﬁﬁmﬁmﬂdl ng
te one of Clainms 29 to 33 and agitation in such a way i "i Al
guantity of the surface-active agent (SA) of,the precursor systemin water
Is between 0.05 and 25 % by 10  wei ght reIa?ive to the water, preferably

e . 0 o B0k bk SRLRE" SESCAD Yol GO Fde Rt 35, Lne
system defi ned a6rof&i-dl1¥ ondLYmoRE eﬁaﬁji‘b"ﬁ, 28ei 1 oPé p%‘efgfaﬂfy
process defined according to Claim34, for the excavation 'of tunnels.
not more than 15 %.
34. Process for the preparation of a
5 drilling fluid in foam form by dilution in water of the
precursor system defined according to one of Claims 29
to 33 and agitation in such a way that the final
Quantity of the surface-active agent (SA) of the
precursor system in water is between 0.05 and 25 % by
10 weight relative to the water, preferably between 0.05
and 15 %, still more preferably between 0.2 and 1.5 %.
35. Use of the drilling fluid in foam form,
obtained with the aid of the precursor system defined
éccording to any one of Claims 29 to 33 or by the

15 process defined according to Claim 34, for the

excavation of tunnels.



