COVPCSI TI ON AND METHOD FOR REMOVI NG FI LTER CAKE FI ELD OF THE DI SCLOSURE

[ 0001] The present disclosure relates generally to fluids used in

hydr ocar bwo 2pr2odes2Bng wel |'s for reducing filter cake fr ecruskéi2foessnt i ons
and to nmethods for renoving the filter cake. BACKGROUND [ 0002] Wat er based
drilling fluids (DIF) are wdely applied in horizontal and nultilateral
well drilling. DIFs are fornulated to deposit a relatively inperneable
filter cake that seals the wellbore and mnimzes fluid loss into the
formation. During conpletion operations, it is often desirable to renove
the deposited filter cake to prevent reduced conpletion efficiency and
production rates. This, however, can be a challenging task, especially in
| ong horizontal, extended reach and/or multilateral wells with

het er ogeneousCOMRBEXSITHONYNBAMETHODJORIREMOYENGAdESTER KAKRabi ity to
obtain conplete filter cake renobval is a conmmon occurrence with the
currently avail able reactive fluid systens. [0003] The conpositions of water

based DI Fs commonly include, § jLBX%ﬁH&ﬁEDﬁ@ﬁihﬁﬁﬂﬂﬂnl starch, cellul ose,
cal cium carbonate, salt and other additives. The forned filter cake from

DIF is conprise si zedzcar bon | ymers. er, t ars di fferent
approaches to cﬂg@hlthe f W%@?“zgaﬁgoﬁgvggﬂé%%m§56§M %ﬂ? Yhpl i ed.
Hydrochloric acid (HCl) is the nost commpnly used chenical to remove the
aci d- sol ublhgdfocprben P%%éémgWﬁUI sdoHedudeg 4erciake Hogswel Ereatippddoand sone
polynmers, its high reaction rate may cause undesired nonuniformfilter
cake renpvahetiadsdor tehwvimeabe fiber caite Wit h weak organic acids are too fast,
which results in inconplete filter cake renoval ). Polymer breakers such as
enzynmes and oxi di zers have been frgpuerRgrousas as well. Al though pol yner
breakers can break down the polyners into smaller fragnents, they are not
abl e to di ssol vd0@®d bonat Wasabased|dsdlingfheida () g aregenicly aqppliehindor2pma) al so

have been used as an alternative to HC1 to renpve filter cake. But siml ar
to HCL, thehd niud@lateranvdlladréling. IDIFCae@Brmslafedsd depfogit aatlatiMUDANPEichble
formul ati ons, available from BJ Services Conpany, U S. A conbine a

chel ating agRAtathit £N Mﬁ%ellﬂ&r@éﬂéﬁhm%ﬁm%@ﬂﬁﬁ IB&%QH{% fRHR88 D@ ing
degr adi ng polyners and di ssol V|ng CaC33. However, | aboratory studles of

this SySt efrp ?]ﬁ?% i)hraBOI\{Vhlt IEO %e\gi\gbla?o IC o%teltﬁenée gi??deftllg?cgléSI EVG tel ay

br eaki ng o grgake T e dchieve out  huch

time. [0004] Anot her j nstapce wher conventlonal filter cake re syst ens
[ r]educe completion ef[}lcwncy and production rates. This, however, can be a cr:LD Ylenglng

task, especially in long horizontal, extended reach and/or multilateral wells with
heterogeneous formation characteristics. In these cases, the inability to obtain complete
filter cake removal is a common occurrence with the currently available reactive fluid
Systems.

[0003] The compositions of water based DIFs commonly include, for
example, xanthan gum, starch, cellulose, calcium carbonate, salt and other additives. The
formed filter cake from DIF is comprised of sized-carbonate and polymers. Over the
years, different approaches to clean the filter cakes have been suggested and applied.
Hydrochloric acid (HCI) is the most commonly used chemical to remove the acid-soluble

filter cake. While HCI acids can dissolve carbonate and some polymers, its high reaction



are not adequate is when there is a desire to place, or "spot," the
treatnent fluid at a selected position in the well, prior to running final
conpl eti oNO 2br2/@3PB | NSt ances, this operation can take ®RpTius26iewesat days.
A formul ati on has been reported that uses an organic acid precursor that
generates acid in-situ. See, "Evaluation of In-Situ Generated Acids for
Filter-Cake C eanup,” Al Majil, et al., SPE 107537 (2007). But testing has
denonstrated dissatisfactory cleaning results of filter cake due to the
weak acidity of the acid generated fromthe acid precursor. [0005] Wile
advances have been nmade in filter cake renoval, further inprovenents woul d
be a wel co i Ll Fape I,el { | S f or
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i nproved neth I ng Iter cake 1n order to
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can provide one or nore of the follow ng advantages, including: inproved
filter cakdrefkesspeh pomzyngeaheddigerspvobeeadregupitboet moryellj gﬁh@@d

di stribution of the treating fluid across relatively long sections of a
wel |, redugpetmeadkeabtds cdubigaly dpivackempolymors ibtoesnfallar flagmeritd) ehayedre nott dbde
ability of the ester to hydrolyze over tine to generate acid in situ,

relatively tb @iWss10& E@bbitd Yarfitled. el dosnoRatiess EDTA9ARo ThiOP&nagtdlapased
fluid cake renmoval systens (such as H 1?, or conpatibility of the ester
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di scl osure i i.rec to | s@rvicing flui | si The |
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organic acid for which the pKa of the organic acid is | ess than 0; an
aqueous badéd 4. lcambingrichghitiagapeit Midirenzymes wsiréer th seryp digedusbpurppscdie
aqueous based fluid to formthe well servicing fluid enul sion.

[ 0008] Anot hiegradinggeiymesrs and dissedvipg €260, Howevaslab@aiosy studiec bdhist syst@nnmet hod
of renoving filter cake froma well. The nethod conprises providing a well

servicing fshawed fhaf WHiI@VRID W ME tREIBRIBNAR SRV, BlcBeAhLSIRE fiffr Qkgani C
acid for which the plc of the organic acid is |less than 0, an aqueous based

sol vent and an. &yl sihLehu Iﬂﬁh@%&%ﬁ%ﬁ%ﬁ&%ﬁ&g fluid is introduced into the
wel | so as 1o con ac{ a meﬂ} or mat1on
[0004] Another instance where conventional filter cake removal systems

are not adequate is when there is a desire to place, or “spot,” the treatment fluid at a

selected position in the well, prior to running final completion. In some instances, this

operation can take up to several days. A formulation has been reported that uses an

organic acid precursor that generates acid in-situ. See, “Evaluation of In-Situ Generated

Acids for Filter-Cake Cleanup,” Al Moajil, et al., SPE 107537 (2007). But testing has

demonstrated dissatisfactory cleaning results of filter cake due to the weak acidity of the

acid generated from the acid precursor.

[0005] While advances have been made in filter cake removal, further

improvements would be a welcome addition in the field. In particular, there is a need for



having filter cake deposited thereon. The well servicing fluid renoves at

| east a portion of the filter cake fromthe well formation. DETAILED
DESCRI PTIvON 2000023280 enbodi ment of the present di scl osuPeTius2@202398Ed to a
well servicing fluid. The wells servicing fluid is fornulated with
conponents conprising: an ester of organic acid for which the acid

di ssoci ation constant, pK,,, of the organic acid is |ess than 0; an agqueous
based fluid and an enulsifier. The ester is dispersed in the aqueous based
fluid to forman emul sion. [0010] The fornul ation can optionally include

ot her ingredients, such as, for exanple, one or nore of the follow ng: an

enzyme, a Qllﬂgmuea Blethddil B A EATRY S fdhﬁglgt %1?? ?%gf@a@e @4 Bffer RPUES R

i ngredi ents are discussed I n greater ow. Ester of Organic Acid

0011] Th . of i,c_.aci I din th it f th t
appl i cat 1 o B e ARG Zon S SRR S BRERa: i 11| pr ovi de

for suitable delayed rel ease of an _acid for which the pKa is less than 0,
and that is capable of renoving fiSUY¥MMARYe froma well formation. The
del ay can be acconplished by choosing an acid ester that undergoes

hydrol ysis at a[0@lé6dt i vel Jhsmel seeaatg Gnids at thegtresantdieridsunetdn ovide bhons.
This allows acid to be produced slowy, which in turn allows the ester to

be more unick aioit ¥ Ghe FodwAHE @8vdnfioel dh@Uding Nthpildd et edi@ difeliohd i s
conpletely released, resulting in nore uniformfilter cake renoval

16012 e 045,040 5o kgl B0 TEAESHL A LT Sl bl 1,
50%of the rglgtri\?elbef\ ?osn?gdsections of a well, reduced leak-off during placement of the fluid in the
well, the ability of the ester to hydrolyze over time to generate acid in situ, relatively low
corrosivity of the fluid compared to some strong acid based fluid cake removal systems
(such as HCI), or compatibility of the ester with enzymes to make dual-function systems
effective for removing carbonate and polymers in a filter cake.
[0007] An embodiment of the present disclosure is directed to a well
servicing fluid emulsion. The well servicing fluid is formulated with components
comprising an ester of organic acid for which the pK, of the organic acid is less than 0;
an aqueous based fluid and an emulsifier. The ester is dispersed in the aqueous based
fluid to form the well servicing fluid emulsion.
[0008] Another embodiment of the present disclosure is directed to a
method of removing filter cake from a well. The method comprises providing a well
servicing fluid formulated with ingredients comprising an ester of organic acid for which

the pK, of the organic acid is less than 0, an aqueous based solvent and an emulsifier.

The well servicing fluid is introduced into the well so as to contact a well formation



acid. The desired half life may vary dependi ng on, anong other things, the
configuration of the well (e.g., horizontal, vertical, or nultilateral
wel I's), twe2eedi1232perati on, the rate at which the produeet/useodoeapves t he

deposited filter cake and the residence tinme of the ester in the well. The
actual half life for a given ester can al so depend on the downhol e
tenperature of the well in which it is enployed. An exanple of a range for

half life is fromabout 24 to about 36 hours at 180 degrees F. [0013]Esters
are generally oily organic chemcals that are not mscible with water. The
organic acid ester can be chosen so that its organic acid has sufficient

aci d stren quQﬁ&ﬁ&Qkﬁoﬁ&ﬁ?&%&ﬁpTﬁEh%ﬂ'?@h&ﬂgpﬁﬁﬂe Xg&ﬂh¥é$§agokon

di scussed a of the organic ac ess than zero

exanple, th nic acid can rong acid, which is defined herein as
having a pl%! 3%%F§@§ ﬁ%ﬁS@?nn?%9 [0014] Exanpl es of suitable esters

of strong organic acids |nclude esters of sulfonic acids of the general
fornulae 1: R1-S(=0)20R2(1) whPEIAALERDEICRIEIINependent |y chosen from
Cl to C12 aryl groups and G to Cl12 aliphatic groups. [0015] Suitable
organi c aci d est[@@®]i ncl ule cebbéinenodf the gassert dsscldsord is dacitdsto swelh as

met hyl net hanesul fonate and ethyl methanesul fonate. In an enbodi ment, the

ester of StERNANOAGANIThe I sbi¥icil BSHES foRula@ddUeRIe cSHpdRAtsCo @ngaqanpl es
of suitable toluene sulfonic acids include nethyl p-tol uenesul onate and

Sul'Tontc. acr o et AU o BRTHE (A ULaRiRh R Framrbr B of BOAPRR ifoas.
WO 2012/ 11%ess§han ({ léjg %8&620/u(s) gsge 7ﬂuld and an emulsifier. The ester is dispersed in the
aqueous based fluid to form an emulsion.
[0010] The formulation can optionally include other ingredients, such as,
for example, one or more of the following: an enzyme, a pH buffer, and an emulsifier.

These and other optional ingredients are discussed in greater detail below.

Ester of Organic Acid

[0011] The ester of organic acid employed in the composition of the
present application can be any suitable ester of a organic acid that will provide for
suitable delayed release of an acid for which the pK, is less than 0, and that is capable of
removing filter cake from a well formation. The delay can be accomplished by choosing
an acid ester that undergoes hydrolysis at a relatively slow reaction rate at ambient well
conditions. This allows acid to be produced slowly, which in turn allows the ester to be
more uniformly distributed throughout the well before the acid is completely released,
resulting in more uniform filter cake removal.

[0012] The rate of release of acid can be measured in terms of half life time

of the reaction. The half life time is the time it takes to release 50% of the unreleased



[ 0016] I n an enbodi nent, the organic ester may be introduced into the well
as a conponent of an enul sion. The enul sion can be a m croenul sion, such as
a singl e whase/mesoenul sion. In an enbodi ment, the orga&orwses2me39vny be
introduced into the well as a conponent of an oil-in-water enulsion having
an enulsifier as the oil phase. A stable oil-in-water enul sion can be
formed by mxing the esters wwth water and a suitable surfactant.

Typically, the emul sion contains fromabout 2 to about 10 vol une percent of
organic acid ester. Suitable emulsifiers are discussed bel ow. Aqueous Based
Fluid [0017] Any suitabl e aqueous based fluid can be enployed in the
conposi t i ons:; 4of : 3 J i : i based
I ds. 1 nol e T R e R e e S T BB B e
brine may be ,an i ne that serves as a,suitabl dia for the yariou
Component s O A& %elhld dhoriPiah il REw el Ns A BEa il ogi Re B8 4 | ui o
may be a brine available at the well site, for exanple. The brines may be
prepar ed usyiHgh the predused agie ramgves the daposited fHipr calerandiths fesideres timgefithekc
CaCl2, MyCl2, NH4Cl, KBr, CaBr2, NaBr, ZnBr2, sodiumformate, potassium
format e, cesteum thomweHt Ehe anthl b {ife fos atgnemesfer candsadgpeod bethesdawnklost | on
and conpletion brine salts. [0019] The concentration of the salt in the

brines can tgap@euts amhaleltin Ghihibi cwiil@ll, Ahasadpledf b henhdebahal Mefeght Of
the brine, up to saturation for a given salt. Exanple concentrations of

salts i”CIqgﬁn&&ﬁ%é%@o&&ﬁ938?8%3§9%@?%%$§%% salt by weight of brine. The

brine may be a conbi nation of one or of the nmentioned salts, such as,

for exanple, a i prepared usin Cl.and KBr, NaCl and CaCl2, gr CaCl2
bt cagi D, © By tbATHT; B0S0RHTS sifceet Bl ioi? et oa BB w6 A0SR of

t he present disclosure. In an enbodi nent, enzymes can aid in renoving

pol ysaccharvithesatey die gsganficiesdersian be gherchan thl Hp orpgaic ackt has shfficgmt
cellul ose, as well as any other type of polyners that nmay be deposited on
the wel | f acniesticogthby gelrardtt effgctiviestioslatibhepemhydek/ssnsaliedssed abear, yhe
dependi ng on such things as the type of polynmers or other filter cake
conponent s pkQ o ehe' RPRNE oid iRssehhieedrb V €6ES@nHc, 2 Jdrg®ilc 853 NaR bah sabk ent

wel | tenperatures and the conpatibility of the enzyme with other conponents
in the emjla%fd?@hich is defined herein as having a pK, of less than about -1.74.

[0014] Examples of suitable esters of strong organic acids include esters of
sulfonic acids of the general formulae 1:

R'-S(=0),0R* (1)
where R' and R? are independently chosen from C; to Cy, aryl groups and C; to Ci,
aliphatic groups.

[0015] Suitable organic acid esters include esters of organic sulfonic acids,
such as methyl methanesulfonate and ethyl methanesulfonate. In an embodiment, the
ester of strong organic acid is an ester of toluene sulfonic acid. Examples of suitable
toluene sulfonic acids include methyl p-toluenesulfonate and ethyl p-toluenesulfonate. A

commercially available ester of toluene sulfonic acid is DA-1, from BJ Services

Company, U.S.A., of Houston Texas.



[ 0021] Any suitable enzyne capable of aiding in the cleaning of one or nore
filter cake conponents can be enployed in the conpositions of the present
di scl osurwO 2Braipd2es of suitabl e enzynmes include xant hamasaiS2¢iempivet | ul ase,
Cel l ul ase enzyne, bacterial anylase, and other glycosyl hydrol ases.

[ 0022] Exanpl es of a commercially avail able enzynes include GBW 14C and

GBW 16C, both available from BJ Services Conpany, U S. A, of Houston,
Texas. I n an enbodi nent, two or nore enzynes can be enployed in the
conpositions of the present application. pH Buffers [0023]Any suitable pH
buffer that is capable of maintaining a desired pH can be enpl oyed in the
composi {1 ons of [hig) Pr esehlandhifliftitti e BRlanfXAM by RUoRREY [FRS tERYcIfTO' ©
effectively function within certain pH ranges. In this case, pH buffers may
be enpl oyed to naint?iﬁ the pH w.thin the effective o %ratin range of the
enzynes for4 QUPPIE SR FEPPES JPCETHE L RostimLLeT B dBh-e UET 85 PAEt o
occur. WO 2012/ 112328PCT/ US2012/ 023987 [ 0024] Exanpl es of wel |l known pH
buf f ers i ndhagenigoppulser In gpeabedigianpiteaesamscacr Bay pomtmdacgdisiothe,

pot assi um car bonate, and sodi um carbonate (Na2CO3). An exanple of a

commer ci al Iwellaasai doaiploecimof e piliis-vBfertimulsivahivahg en EmolsifBd aSdrewillgemsCofrpany,
U S. A, of Houston, Texas. [0025] The desired pH of the fluid may depend on
a nunber ofstah@cdiRiSwater emulsion can be formed by mixing the esters with water and a suitable

surfactant. Typically, the emulsion contains from about 2 to about 10 volume percent of
organic acid ester. Suitable emulsifiers are discussed below.

Aqueous Based Fluid

[0017] Any suitable aqueous based fluid can be employed in the
compositions of the present application. Examples of suitable aqueous based fluids
include fresh water, brine, seawater and produced water.

[0018] The brine may be any brine that serves as a suitable media for the
various components. As a matter of convenience, in some cases the brine base fluid may
be a brine available at the well site, for example. The brines may be prepared using at
least one salt, such as, but not limited to, NaCl, KCl, CaCl,, MgCl,, NH4Cl, KBr, CaBr,,
NaBr, ZnBr,, sodium formate, potassium formate, cesium formate, and mixtures thereof,
and any other stimulation and completion brine salts.

[0019] The concentration of the salt in the brines can range from about
0.5% by weight, based on the total weight of the brine, up to saturation for a given salt.
Example concentrations of salts include 1%, 3%, 10%, 20%, 30% or more salt by weight
of brine. The brine may be a combination of one or more of the mentioned salts, such as,

for example, a brine prepared using KCl and KBr, NaCl and CaCl,, or CaCl, and CaBr;.



i ncluding the type of enzymes or other ingredients enployed in the
formul ati on and the application for which the formulation is intended.

Thus, anywdesiz@eB2pH range can be mai ntai ned, i ncl udi ngpratiusee2/oe®8tral and
basi ¢ pH ranges, using one or nore suitable buffers. In an enbodi nent, the
pH ranges from about 3 to about 10, such as from about 5 to about 7.

Emul sifiers [0026] Any suitable enulsifiers can be enployed in the
conpositions of the present application, such as those suitable for form ng
oi l -in-water enulsions, including mcroenulsions. Suitable enulsifiers are
t hose which are capable of making an enmulsion with the organic acid ester.
Ani oni ¢ ang,cahioni c enulsifiers may be used. In an enbodi ment, nonionic
enul sifiers are enpl oyed. [0027] Exanpl es of suitable nonionic enulsifiers

i ncl ude | ong chd0020¢nul si Enzynsscan berirchided @&r thelsaspdsioons eftthypabawhol s. For

i nstance, suitable non-ionic enulsifiers can include conpounds conprising a

pol yet her aligeRile. ARAR chibbithedt, lchBAREY dah Gid R r8i¥ving PELRAMSE NG sueH £0 ksl
group can be, for exanple, a polyethyloxide or polypropyl oxide group, or a

conbi nati o t ' @g p ' S ' i%’ ety
can be an %ﬁ%%ﬂ%t?%m%@ﬁgggﬁg r@?ﬁﬁrﬁgﬁgﬁkggéﬁc‘%H“S%pgﬂ%#ﬁﬁggﬁ h%mﬁgéing
about 8 to about 30, carbqgn afons 0028] I n an.enbadi pent, the polyether
a1 cohol cot RES EOPTBARH s §eHGIERToL o ROV Do Bl CRAGHA) O
(2) where: R3 can be any lipophilic group, including an aliphatic or
aromatic, Imayewry dencadinBea sueh dyrgsias thy ynpohpalymgrsal other §ltecakbout 30
carbon at ons;
components to be removed, the effectiveness of a given enzyme at ambient well
temperatures and the compatibility of the enzyme with other components in the emulsion.
[0021] Any suitable enzyme capable of aiding in the cleaning of one or
more filter cake components can be employed in the compositions of the present
disclosure. Examples of suitable enzymes include xanthanase, hemicellulase, Cellulase
enzyme, bacterial amylase, and other glycosyl hydrolases.
[0022] Examples of a commercially available enzymes include GBW-14C
and GBW-16C, both available from BJ Services Company, U.S.A., of Houston, Texas. In

an embodiment, two or more enzymes can be employed in the compositions of the

present application.

pH Buffers
[0023] Any suitable pH buffer that is capable of maintaining a desired pH

can be employed in the compositions of the present disclosure. For example, some
enzymes may more effectively function within certain pH ranges. In this case, pH
buffers may be employed to maintain the pH within the effective operating range of the

enzymes for a sufficient period of time to allow acceptable cleaning to occur.



R4 can be an ethyl or propyl group; and n can range from about 3 to about
50 or nore. Exanples of the aliphatic or aromatic R3 groups include |inear
or brancheo 2a1kyb328r oups or al kyl aryl groups. [0029] Examrpras2ab/opsssyet her
al cohol conprising a lipophilic noiety include fatty al cohol ethoxyl ates,
al kyl pol yether al cohols and al kyl aryl pol yether al cohols. Mre than one
enmul si fier conpound can al so be enpl oyed, such as a conbination of

al kyl aryl ethoxyl ates and pol yet hyl ene glycol (PEG esters of fatty acids.
[ 0030] The fatty al cohol ethoxylates can be forned by ethoxylation of fatty
al cohols, as is well known in the art. Exanples include the reaction of 4
to 8 nDIes of etjydsne ox a ol. An
exanple of a cor#p ﬁd thali'fbga%[1 gsioe@g%lpkrﬁmﬁ?%gg fgrg%?celg%[$ﬁHl ig@%?

al kyl - (0C2H4) 6QH. WD 2012/ 11 32 PCT/ US20 02398 | es of kyl
and al kyl arp#asmwéw friaky, SEHBRL TRt §Sﬂ&n|0fu‘r?§3%t Shasp e cebneR |
group or Iar group havi ng fron1about to_about 30, such as about 8
to about 2 %ofhnawmle of i gorppercaallyi W@dﬁblébuﬁera}ﬁa’fe%ﬁ sopyniPaR) oxi de
group haV|ng about 3 to about 50 ethyl oxide units, such as about 3 to about
20 et hyl oxiSdevicasiGanpahng, Ers. AnboHongon, Texhe enul si fi ers can be al kyl

pol yoxyet hyl ene al cohol s conprising, for exanple, a linear alkyl group

having from aboypozk} to apldesiked FRGTM Rii@MFayaRfe] RPL MEhbN Fecter] de
group having 10 ethyl ene oxide units with a térm nal hydroxide funct i onal

group. Fur Vi ng
an HLB val Elgﬁ{éqlﬁgt%ﬁ%ee%ie gl%(le:%)lr)rrgét;ﬁesljl 1%%&51%&5%&5%6}%2%2% ehﬁﬂﬁé@%@ tﬂ@
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di scussed above, a conblnatlon of al kylaryl ethoxylate and a pol yet hyl ene
gl ycol ( PE@aisined, ip¢luding apidyc, acutenl ean disic pitprspedisIIEQIRSK 83I¢ Hafabife

al kyl aryl et hoxyl at es conpr!5|ng octyl, nonyl or dodecyl phenol groups and
an et hoxyl duéfegr bum @Mmsmtntjle@bbmhge% fram abauwt3 td Abowl 18ssuzh astfloyl et Hxi de.
The pol yet hyl ene glycol ("PEG') ester can be forned, for exanple, by

reacting PEGawadih unsaturated fatty acids in a nol ratio ranging from about
1:1 to about 1:2 to forma conpound having a nol ecul ar wei ght ranging from

about 200 Qﬁ%ﬂh@&% about 600 g/ nol .

[0026] Any suitable emulsifiers can be employed in the compositions of
the present application, such as those suitable for forming oil-in-water emulsions,
including microemulsions. Suitable emulsifiers are those which are capable of making an
emulsion with the organic acid ester. Anionic and cationic emulsifiers may be used. In an
embodiment, nonionic emulsifiers are employed.

[0027] Examples of suitable nonionic emulsifiers include long chain
emulsifiers or emulsifiers based on fatty alcohols. For instance, suitable non-ionic
emulsifiers can include compounds comprising a polyether alcohol comprising a
lipophilic moiety. The polyether alcohol group can be, for example, a polyethyloxide or

polypropyloxide group, or a combination of ethyl oxide and propyl oxide units. The



[ 0033] An exanple of a commercially available enmulsifier is S 400, avail able
fromBJ Services Conpany, U.S. A, of Houston, Texas. [0034] As di scussed
above, amnwoabihes2above enul sifiers can be enpl oyed to PormsSan2eeassi on
conprising an ester of organic acid, as disclosed herein. One exanple of a
stable oil-in-water enulsion may be fornmed by mxing DA-1 with 1%

nonyl phenoxypol y( et hyl eneoxy) et hanol surfactant. O her |Ingredients

[ 0035] One or nore additional conpounds can be included in the well
servicing fluids of the present disclosure. The well servicing fluid can
conprise, for exanple, at |east one additional conpound chosen from

oxi di zers, ati 3 cl i, d i LElyves,
o R P B s S S b
corrosion intensifier tual solvents, alcohols, and other common and/ or
opt i onal 03/'g3§Wf%9u§%b%gTﬁﬁﬁo@%npositions of the present disclosure can
formstable oil-in- water emul sions. In an enbodi nent, the emul sions can be

nmi croenul si ons. [@8Slenul singisenebpdiments the palyethpr slaghod GPMARSIBE AdiPRRllief
m xing the ester of strong organic acid in the aqueous based fl uid.

Sui t abl e emdisty@an hevaw Rgntuc (i ques are wel | known, including techni ques
i nvol vi ng hi gh shear m xi ng and/or the use of emulsifiers. Form ng
emul si ons, including mcro enul si og(ORS,@HE! I2 thin the ordinary skill of
the art given the guidance provided in the present disclosure. Methods of
Reducing Filter cake
where:
R3 can be any lipophilic group, including an aliphatic or aromatic,
linear, branched or cyclic group having about 8 to about 30
carbon atoms;
R4 can be an ethyl or propyl group; and
n can range from about 3 to about 50 or more.
Examples of the aliphatic or aromatic R; groups include linear or branched alkyl groups
or alkylaryl groups.
[0029] Examples of polyether alcohol comprising a lipophilic moiety
include fatty alcohol ethoxylates, alkyl polyether alcohols and alkylaryl polyether
alcohols. More than one emulsifier compound can also be employed, such as a
combination of alkylaryl ethoxylates and polyethylene glycol (PEG) esters of fatty acids.
[0030] The fatty alcohol ethoxylates can be formed by ethoxylation of fatty
alcohols, as is well known in the art. Examples include the reaction of 4 to 8 moles of

ethylene oxide per mole of a 10 to 14 carbon alcohol. An example of a compound that

may result from such a reaction is C,, alkyl-(OC,H4)sOH.



[ 0037] The present disclosure is also directed to a nethod of renoving
filter cake froma well using any of the well servicing fluids described
herei n. TWe 2nethes8conpri ses providing a well servici ngPCiraisdo2oe3vat at ed
with ingredients conprising an ester of strong organic acid and an aqueous
based solvent. The providing step can involve obtaining the well servicing
fluid in a prepared condition, or can involve obtaining the conponent

i ngredients and preparing the well servicing fluid on site. In addition to
t he ester and aqueous based solvent, the well servicing fluid can further
conprise any of the other ingredients discussed herein. [0038] The well

servicing fluidj ntrodg%%%

formati og havi néb?slllter cake (J%%%%il%}gg M\ﬁm?’lea%ﬂ& e&&égg%@gqnﬁh&ﬁmﬁ'l
servicing fluid i.ntroduced to.the UId

hr ough Cuttpbinte SEheBi ABYLAOUS Ry kuB s ehadBriss ol g S 4Pt

conduit, so as to contact the well formation. The well can be any SU|tabIe
type of welap abayiSHo 4800} crabematomes ang (Db s o braagkad nebyathyleexide

multi-lateral wells. The well servicing fluid renoves at |east a portion of
the filter gralpchavimgmbohe3 twedbouf 50 ethylosnle Un(0.30¢ M eabwet B odatean26 othyloarde
conprise removing the well servicing fluid fromthe formation after the

fluid cont agits 1hRae chdOoARIINOAKe Jﬁhl@lﬂe%@\ﬁlﬂégﬂéﬂ991y6i\%btlbﬁel£hedflé&foﬂ’§3d by any
sui t abl e techni que, |nclud|ng t echni ques known in e art, such as by

PUTPE 19t "ol ol f-0 B WEbcar JIRG1 EEHDN A Bbln SELVLCNSOl 18 i D

recover ed, spose I ng stry stan
practices. é$0040 The removin n .be pe n |ne after the
Rel | sorvi GHE KL EPIESRUAEE S hEoRS RRHEE OR BB idhnas e BBREAGE | ng
step can be perforned for a sufficient tinme for renoving an acceptable
portion of hyH@xfdefuactioarkgropp|usthedsuipblcleaulshieryiinrdudeinonylpipeol ictogy letcof
time can range from about 24 hours to several days (e.g. 2 to 4 days).
[ 0041] I n araempadiHEBvalut bEaboet he dnd eomprivitid20 cthplepe oside dejposdrinaigeude,fi | t er
cake prior to introducing the well servicing fluid into the well. For
exanpl e, tRBtylphenol ethoxylate having an HLB value greater than 13.5, and nonylphenol
cthoxylate having an HLB value greater than 13.
[0032] As discussed above, a combination of alkylaryl ethoxylate and a
polyethylene glycol (PEG) ester of a fatty acid can be employed. Examples include
alkylaryl ethoxylates comprising octyl, nonyl or dodecylphenol groups and an ethoxylate
group comprising about 3 to about 13 moles of ethylene oxide. The polyethylene glycol
(“PEG”) ester can be formed, for example, by reacting PEG with unsaturated fatty acids
in a mol ratio ranging from about 1:1 to about 1:2 to form a compound having a
molecular weight ranging from about 200 g/mol to about 600 g/mol.
[0033] An example of a commercially available emulsifier is S-400,
available from BJ Services Company, U.S.A., of Houston, Texas.

[0034] As discussed above, any of the above emulsifiers can be employed

to form an emulsion comprising an ester of organic acid, as disclosed herein. One
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filter cake can be deposited by contacting the formation with a drilling
fluid during well drilling processes. The filter cake can conprise at |east
one conpowervixtheen from for exanple, carbonates and poryuUseei2/02®8Tth as
xant han gum starch or cellul ose. [ 0042] The present disclosure wll
be further described with respect to the foll ow ng Exanples, which are not
meant to limt the invention, but rather to further illustrate the various
enbodi ments. Exanples [0043] The foll ow ng exanples were carried out and
denonstrate the effectiveness of the conpositions of the present disclosure
for delayed renoval of filter cake. In Exanples 1-3, the filter cake was

prepar ed from,gic8r3 st dif -Q%?Qtngfsi&nlmwééigo%d by ﬁgﬁg% fo’Ae-tl Ryitpgr.edi ent s

i ncl udi ng water, KC1, xanthan gum starch, , a r. The prepared
D F was filtereg throgt\jg a2 Darc%c ragjct d[i sc in an HTHP cell to generate
the filter "CAXBNCHOXYR Yaengoxy)thapol sitpctanly o “yas prepared froma 11.0 ppg

NaBr based drill-in fluid ("DIF') with ingredients including water, NaBr,
xant han guéﬁﬁgﬂ&gﬁﬁkm@accs, and buffer. The prepared DIF was filtered

through a 2 Dar FLIES am Cofl §rcmin% a%ﬂitﬂ‘glr'?cfﬁ%g P&soca%ed%%@{l&edtiﬁ?h{ {y%ﬂ.er cake.

[ 0044] Exanpl es 4 bel ow énploy a ne ster of toluene sultonic acid
in various fornulagtio e .the Exanpl e/

ng to rquﬁ ) egg ed filter.cakes.
For mul at i orfSTVi{oa By iAR OB HRGIPLTSGR! Gclesyes- B{}‘S EHCRidRg Juid @D QRPERicI uded
10% by volume DA-1 (nethyl ester of toluene sulfonic acid), 0.5% by volune
S-400 (an ewxeimpler stdeast omomdgytians| earepaaBdchasen feomy 9xidizers ghalatingigamts, GBW 16C
(enzyne) and
surfactants, clay stabilization additives, scale dissolvers, high temperature stabilizers,
corrosion inhibitors, corrosion intensifiers, mutual solvents, alcohols, and other common
and/or optional components.
[0036] The compositions of the present disclosure can form stable oil-in-
water emulsions. In an embodiment, the emulsions can be microemulsions. The
emulsions can be formed by any suitable method of mixing the ester of strong organic
acid in the aqueous based fluid. Suitable emulsion forming techniques are well known,
including techniques involving high shear mixing and/or the use of emulsifiers. Forming
emulsions, including microemulsions, is well within the ordinary skill of the art given the

guidance provided in the present disclosure.

Methods of Reducing Filter cake

[0037] The present disclosure is also directed to a method of removing
filter cake from a well using any of the well servicing fluids described herein. The
method comprises providing a well servicing fluid formulated with ingredients
comprising an ester of strong organic acid and an aqueous based solvent. The providing

step can involve obtaining the well servicing fluid in a prepared condition, or can involve
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0.1% by volume BF -7L (buffer), was |ast added to the HTHP cell at the
target tenperature (180 F) and 500 psi for designated tinme under static
condi ti orwOBnesii23at er was used as the sol vent. The net iraui/uskoRor3v8Ng t he
enmul si on included adding 0.5nml of S-400 to 83.4 m of fresh water in a
warring bl ender under strong agitation. After 15 seconds, 10nl of DA-1 was
added to the bl ender. Upon m xing for 45 seconds, BF-7L (0.1nl), GBW 14C
(5m), and GBW 16C (1nml) were added and kept stirring for 10 seconds.
Exanple 2 Fornul ation [0046] Exanple 2 was simlar to the conposition of
Exanpl e 1, except that Exanple 2 did not include a buffer. The Exanple 2

conposi ti O'E)bﬁ@f}l%%% Onéft ikfkEl 6 hhd ﬁepaﬂ?ﬁg h@vagitsehoR 'ﬂﬂfdj&?si{elﬁp F) and

500 psi for nated 't1me unhder statfc condition, simfFarly as di scussed

b in Exanple 1. EX I 3 and 4 F | ati . 0047]. le 3 and
Beanpl ¢ 4 WBBogiaiies o B Ruafind R R lame e ATEaR ek “Bampl o
3 and Exanple 4 did not include a buffer or enzynes. The Exanple 3

conposi t i ofONRESGHHRf theohar mMerdiced Jisassedderainr get t enperature (180 F) and
500 psi for designated tine under static condition, simlarly as discussed

above in Exanpl ¢0038] The EXanptlésetvicorgptisd i iotrodvasd addeéltt wall smadididenel |  at

target tenperatures of 150 F, 180 F, and 200 F and 300 psi for 48 hours

under st at iaGy&PREmhii@Savin MG QAR M{e%m%&ﬂﬁggﬁtﬁe MROABIVIkg fi | ter

cakes were each checked after soaking for 24 hours, hours and 72 hours

10, b O AT % ) AT ERSh PO SR T
24 hours, talqgulus, production tubing or other well conduit, so as to contact the well formation. The
well can be any suitable type of well, such as horizontal wells, extended reach wells and
multi-lateral wells. The well servicing fluid removes at least a portion of the filter cake
from the well formation.

[0039] The method can further comprise removing the well servicing fluid
from the formation after the fluid contacts the formation. This removing step can be
performed by any suitable technique, including techniques known in the art, such as by
pumping the fluid from the well. The removed well servicing fluid can be recovered,
recycled or disposed of according to industry standard practices.

[0040] The removing step can be performed at any time after the well
servicing fluid contacts the formation. For example, the contacting step can be performed
for a sufficient time for removing an acceptable portion of the fluid cake, followed by the
removing step. The length of time can range from about 24 hours to several days (e.g. 2
to 4 days).

[0041] In an embodiment, the method can further comprise depositing a

filter cake prior to introducing the well servicing fluid into the well. For example, the
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majority of the surface of the 2 Darcy ceramc disc was still covered by
filter cake, although a substantial portion of the filter cake had been
renoved. wWo 248/hear8s, nost of the filter cake had been Pemmsed2/02498h only a
relatively small portion remaining on a relatively snmall surface area of
the ceramc disc. At 72 hours, the filter cake appeared to be conpletely
renmoved fromthe ceram c disc, although it may be possible that residual
anounts still remai ned. [0050] For the fornul ation of Exanple 2, the filter
cake appeared to be conpletely renoved fromthe ceram c disc after soaking
for 24 hours, although it may be possible that residual anmounts stil

remai ned. Hig, %eccﬁn%%l@@esgeebf Cotatin(iAC aﬁagﬂiwgﬁ ATl ﬂﬁ'iH%uhﬁg JeRoor

qual ity disc, or possib u atively hi Ifferential pressures.

[ 0051] For the.formul ati EX le 3 aft soaki ng for 24 hours, .the
i or by o e Sse TBs Rl B Bufeqnebe ah oo RS O tme Ty SR 868k & by
filter cake, although a substantial portion of the filter cake had been
removed. SickfnBke) (arbenay apg ppymory such Pgrapipap gpamplarchios cchiesest i | |
partially covered by filter cake. At 72 hours, the filter cake appeared to
be conpl etely rdf@i2dd fr ohhd presanédmatiosurdivelt be dilrthivodgteribed with respegtdas shebl e
that residual anmpbunts still remained. WO 2012/112328PCT/ US2012/ 023987

[ 0052] For  tthigowiak Mikabic@nwhith EXeaiiR hitads toafntiethe SRRHLIBE, Bub athdr!td @irtieake for
48 hours at different tenperatures, the remaining oxide on the filtercake

was i”5pecHﬁ&maﬁﬁﬁgg&%nﬂkﬁﬂ%ﬁﬂﬁﬁné” the table below The results indicate

that clean-up results I1nprove as treating tenperatures increase. Cleanup is
shown in t table as a percent of filter cake renoved fromthe ceramc
disc. DF { (PPG Treating
[0043] The following examples were carried out and demonstrate the
effectiveness of the compositions of the present disclosure for delayed removal of filter
cake. In Examples 1-3, the filter cake was prepared from a 8.9 ppg KCI based drill-in
fluid (“DIF”) with ingredients including water, KCl, xanthan gum, starch, CaCOs3, and
buffer. The prepared DIF was filtered through a 2 Darcy ceramic disc in an HTHP cell to
generate the filter cake. In example 4, the filter cake was prepared from a 11.0 ppg NaBr
based drill-in fluid (“DIF”’) with ingredients including water, NaBr, xanthan gum, starch,
CaCO3,and buffer. The prepared DIF was filtered through a 2 Darcy ceramic disc in an
HTHP cell to generate the filter cake.
[0044] Examples 1 to 4 below employ a methyl ester of toluene sulfonic

acid in various formulations to remove the prepared filter cakes.

Example 1 Formulation

[0045] An emulsion of the present disclosure, which included 10% by
volume DA-| (methyl ester of toluene sulfonic acid), 0.5% by volume S-400 (an

emulsifier), 5% by volume GBW-14C (enzyme), 1% by volume GBW-16C (enzyme) and
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fluid volune Leak-off tinme Treating tenp Soaking tinme Cean-up % 11.0 100nil
30 m ns
WO 2012/112328 PCT/US2012/023987

0.1% by volume BF -7L (buffer), was last added to the HTHP cell at the target
temperature (180° F) and 500 psi for designated time under static condition. Fresh water
was used as the solvent. The method of forming the emulsion included adding 0.5ml of
S-400 to 83.4 ml of fresh water in a warring blender under strong agitation. After 15
seconds, 10ml of DA-1 was added to the blender. Upon mixing for 45 seconds, BF-7L
(0.1ml), GBW-14C (5ml), and GBW-16C (1ml) were added and kept stirring for 10
seconds.

Example 2 Formulation

[0046] Example 2 was similar to the composition of Example 1, except that
Example 2 did not include a buffer. The Example 2 composition was added to an HTHP
cell at the target temperature (180° F) and 500 psi for designated time under static
condition, similarly as discussed above in Example 1.

Examples 3 and 4 Formulations

[0047] Example 3 and Example 4 were similar to the composition of
Example 1, except that Example 3 and Example 4 did not include a buffer or enzymes.
The Example 3 composition was added to an HTHP cell at the target temperature (180°
F) and 500 psi for designated time under static condition, similarly as discussed above in
Example 1. The Example 4 composition was added to an HTHP cell at target
temperatures of 150° F, 180° F, and 200° F and 300 psi for 48 hours under static

conditions.
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150F 48 hrs 28% 11.0 100nL 30 m ns 180F 48 hrs 41% 11.0 100nL 30 m ns

WO 2012/112328 PCT/US2012/023987

[0048] The filter cakes were each checked after soaking for 24 hours, 48
hours and 72 hours in the Example formulations 1 to 3 above. The results of the testing
will now be described.

[0049] For the formulation of Example 1, after soaking for 24 hours, the
majority of the surface of the 2 Darcy ceramic disc was still covered by filter cake,
although a substantial portion of the filter cake had been removed. At 48 hours, most of
the filter cake had been removed, with only a relatively small portion remaining on a
relatively small surface area of the ceramic disc. At 72 hours, the filter cake appeared to
be completely removed from the ceramic disc, although it may be possible that residual
amounts still remained.

[0050] For the formulation of Example 2, the filter cake appeared to be
completely removed from the ceramic disc after soaking for 24 hours, although it may be
possible that residual amounts still remained. The Darcy ceramic disc was cracked,
which may be due to a poor quality disc, or possibly due to relatively high differential
pressures.

[0051] For the formulation of Example 3, after soaking for 24 hours, the
majority of the surface of the 2 Darcy ceramic disc was still covered by filter cake,
although a substantial portion of the filter cake had been removed. Similarly at 48 hours,
the 2 Darcy ceramic disc was still partially covered by filter cake. At 72 hours, the filter
cake appeared to be completely removed from the ceramic disc, although it may be

possible that residual amounts still remained.
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200F 48 hrs 92% [0053] Thus, al
effectively renoved the filter cake.
f or nul at iwae0elges2pr ovi ded accept abl e del ay for renovi ngClriust@r/ocaRe.

[ 0054] Al t hough vari ous enbodi nents have been shown and descri bed, the
present disclosure is not so limted and wll be understood to include al
such nodifications and variations as would be apparent to one skilled in
the art. WD 2012/ 112328PCT/ US2012/ 023987 WHAT IS CLAIMED IS: 1. A well
servicing fluid enmulsion fornmulated with conponents conpri sing:

of the above Exanple formulations
Both the Exanple 1 and Exanple 3

[0052] For the formulation of Example 4, after soaking the filter cake for
48 hours at different temperatures, the remaining oxide on the filtercake was inspected.
Results are shown in the table below. The results indicate that clean-up results improve

as treating temperatures increase. Cleanup is shown in the table as a percent of filter cake

removed from the ceramic disc.

DIF Treating | Leak-off Treating | Soaking time Clean-up
Density fluid time temp
PPG) volume %
11.0 100ml | 30 mins 150°F 48 hrs 28%
11.0 100ml | 30 mins 180°F 48 hrs 41%
11.0 100ml | 30 mins 200°F 48 hrs 92%
[0053] Thus, all of the above Example formulations effectively removed

the filter cake. Both the Example 1 and Example 3 formulations also provided acceptable
delay for removing filter cake.
[0054] Although various embodiments have been shown and described, the

present disclosure is not so limited and will be understood to include all such

modifications and variations as would be apparent to one skilled in the art.
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an ester of an organic acid for which the plc, of the organic acid is |ess
than 0; an aqueous based fluid; and an emul sifier, wherein the ester
of organiwoOaeixiizxsdi spersed i n the aqueous based fl ui dprPCo/USerzioe3ve7 wel |
servicing fluid emulsion. 2. The fluid of claim1l1, wherein the ester of
organic acid is an ester of a strong organic acid. 3. The fluid of claim
2, wherein the ester of strong organic acid is chosen fromesters of
sulfonic acids. 4. The fluid of claim2, wherein the ester of strong
organic acid is chosen from acids having the general fornula Rl-S(=0)20R2,
where R and R2 are independently chosen fromCl to C12 aryl groups and Cl
to Cl3yplapRat) S1gEPHURS. 5. The fluid of claim2, wherein the ester of
strong organic acid is an ester of toluene sulfonic acid. 6. The fluid of
claiml, where UeoMs. bas%g sPIveﬂéqis.chosen fromfresh water, brine,

scavatler ansVBl SHILLE WafSmuien fornaliad Wil Smetsnin SOMRRNEES n t he aqueous

based solvent is a brine conprising a concentration of salt of 0.5% by

wei ght or nore, 3B&sEHOLH eraani¢ aeid forphigh thegtK afdhgongaric acid is fesethep & d” of
claim1l, further conprising at |east one enzyne chosen from xant hanase,

hem cel | ul ase, @elaquécas basedA e, andact eri al anyl ase, and ot her gl ycosyl
hydr ol ases. WD 2012/ 112328PCT/ US2012/ 023987 9. The fluid of claimS8,
further conprisiaA@nidsifi@ast one pH buffer chosen from NaOH, KOH, potassium
bi car bonat e, sodi um bi carbonat e, potassium carbonate, and sodi um carbonate.

wherein the ester of organic acid is dispersed in the aqueous based fluid to form
the well servicing fluid emulsion.

2. The fluid of claim 1, wherein the ester of organic acid is an ester of a strong organic acid.
3. The fluid of claim 2, wherein the ester of strong organic acid is chosen from esters of
sulfonic acids.
4. The fluid of claim 2, wherein the ester of strong organic acid is chosen from acids having
the general formula R'-S(=0),0R? where R' and R” are independently chosen from C; to Cy,
aryl groups and C; to C); aliphatic groups.
5. The fluid of claim 2, wherein the ester of strong organic acid is an ester of toluene
sulfonic acid.
6. The fluid of claim 1, wherein aqueous based solvent is chosen from fresh water, brine,
seawater and produced water.
7. The fluid of claim 1, wherein the aqueous based solvent is a brine comprising a
concentration of salt of 0.5% by weight or more, based on the total weight of the brine.
8. The fluid of claim 1, further comprising at least one enzyme chosen from xanthanase,

hemicellulase, Cellulase enzyme, bacterial amylase, and other glycosyl hydrolases.
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10. The fluid of claim8, wherein the emulsifier is a nonionic enulsifier.
11. The fluid of claim1, wherein the fluid is fornmulated with at | east one
addi ti onawocorpiaesrd chosen from oxi di zers, chel ati ng ageordlS26ie0EmeT ant s,
clay stabilization additives, scale dissolvers, high tenperature
stabilizers, corrosion inhibitors, corrosion intensifiers, nutual solvents
and al cohols. 12. The fluid of claiml, wherein the ester is dispersed in
t he agueous based fluid to forman oil-in-water emulsion. 13. The fluid of
claim1l1, wherein the ester is dispersed in the aqueous based fluid to form
a single phase m croemul sion. 14. A nethod of removing filter cake fron1a

wel I, GPHH 81 f1&her com[prlsﬁ)i%%‘l,’ | ke Hﬂﬁer%ﬁés%h?foﬂgNgbﬁ

fornulated mnt |ngre I e€nt's conpri si g an est an organlc aci d

whi ch t th anlc idis less ueou ed solvent
And amolG: oty SR et ety e ra Hafte: DR GRIRRTITERG 1 nto ¢ he
well so as to contact. a well formation having filter cake dep05|ted

t her edfl; t Hdevdbid okdpipy & wpreip thacpeder g noniqéaemulsifigsr ti on of the filter
cake fromthe well formation. 15. The nethod of claim 14, wherein the

est er 16f orlgardlued acéleim &, valreras tter flafl isformntalrgdinbtdeast boe addionaThe net hod
of claim15, wherein the ester of strong organic acid is chosen fromesters

of or gamipbusdiéHoaeh frodGxitsizers,\Ye RAAZ A deh?s3 2@RUTnS2 DY 2 BABABIN additivelhearget hod
of claim 15, wherein the ester of strong organlc aC|d i s chosen form aci ds
oL 10 0GRS A 50, SRR AP, Rt
solvents and alcohols.
12.  The fluid of claim 1, wherein the ester is dispersed in the aqueous based fluid to form an
oil-in-water emulsion.
13.  The fluid of claim 1, wherein the ester is dispersed in the aqueous based fluid to form a
single phase microemulsion.
14. A method of removing filter cake from a well, the method comprising:
providing a well servicing fluid formulated with ingredients comprising an ester
of an organic acid for which the pK, of the organic acid is less than 0, an aqueous based
solvent, and an emulsifier; and
introducing the well servicing fluid into the well so as to contact a well formation

having filter cake deposited thereon, the well servicing fluid removing at least a portion

of the filter cake from the well formation.

15.  The method of claim 14, wherein the ester of organic acid is an ester of strong organic
acid.
16. The method of claim 15, wherein the ester of strong organic acid is chosen from esters of

organic sulfonic acids.
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18. The nmethod of claim 15, wherein the ester of strong organic acid is an
ester of toluene sulfonic acid. 19. The nethod of claim 14, wherein the
ester is woeperygeatsin the aqueous based fluid to form arCoIUS201R0REBET

emul sion. 20. The nmethod of claim 14, wherein the ester is dispersed in

t he agueous based fluid to forma single phase mcroemul sion. 21. The

nmet hod of claim 14, wherein the ester is an ester of organic sulfonic acid
that hydrolyzes to formacid after being introduced into the well. 22. The
met hod of claim 14, wherein aqueous based solvent is chosen fromfresh
water, brine, seawater and produced water. 23. The nethod of claim 14,

wher eijp. thefh%%ﬁ&b?oiﬁ&aﬁﬁﬂﬁ%h% W ey B iRfCRURNL AR AoSANBRALERLT ON Of

salt of 0.5% by wel nor e ase on t wel ght o I ne

24. The net hod of Ial a4 rther .conpiisipg at | eas ne. enz h sen

fr om MarPR s Sl § O RSy GrERE hEhBYnE ndBE e SR T €'

other | ycosyl hydrol ases 25. The nethod of claim 24, further conpr|5|ng
égzm@ﬁéﬂﬁpﬁﬁ%*@e?’@h@@ﬁ%ﬁ$é@WﬂﬁbCH KOH, potassi um bi carbonate, sodium

blcarbonate pot assi um carbonate, and sodi um carbonate. 26. The nethod of

cl ai mig4, \M’nerrmfit}md dfecla@mul 55 iwfhieemin the caten ofistromgiocgaameidad fsi aareste\oX toluene

2012/ 112328PCT/ US2012/ 023987 27. The method of claim 14, further

conpr isgifevic dgigositing a filter cake prior to introducing the well servicing

fluid, the filter cake being deposited by contacting the formation with a

drilli 139 fl”[‘ﬂeqnethc?(fgof c-mﬁl W%%pen?]; ecelsl%irfg'(ﬁs ers‘é’ﬁ?%ﬁfe% E&ﬁls hé efFui& ?&(ﬁ)rm

COI'TpI’I ses at |east one corrf)onent chosen m ca onat es an olyners.

an oil-in-water emulsion.

20.  The method of claim 14, wherein the ester is dispersed in the aqueous based fluid to form
a single phase microemulsion.

21.  The method of claim 14, wherein the ester is an ester of organic sulfonic acid that
hydrolyzes to form acid after being introduced into the well.

22.  The method of claim 14, wherein aqueous based solvent is chosen from fresh water,
brine, seawater and produced water.

23.  The method of claim 14, wherein the aqueous based solvent is a brine comprising a
concentration of salt of 0.5% by weight or more, based on the total weight of the brine.

24.  The method of claim 14, further comprising at least one enzyme chosen from xanthanase,
hemicellulase, Cellulase enzyme, bacterial amylase, and other glycosyl hydrolases.

25.  The method of claim 24, further comprising at least one pH buffer chosen from NaOH,
KOH, potassium bicarbonate, sodium bicarbonate, potassium carbonate, and sodium carbonate.

26. The method of claim 14, wherein the emulsifier is a non-ionic emulsifier.
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29. The nethod of claim 14, wherein the well is chosen froma hori zont al

wel |, an extended reach well and a nulti-lateral well.
WO 2012/112328 PCT/US2012/023987
27.  The method of claim 14, further comprising depositing a filter cake prior to introducing

the well servicing fluid, the filter cake being deposited by contacting the formation with a
drilling fluid.

28.  The method of claim 14, wherein the filter cake comprises at least one component chosen
from carbonates and polymers.

29. The method of claim 14, wherein the well is chosen from a horizontal well, an extended

reach well and a multi-lateral well.
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