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Drilling fluid compositions are generally composed of liquids, e.g., water,
petroleum oils, synthetic oils and other organic liquids; dissolved inorganic and
organic additives; and suspended, finely divided solids of various types. Drilling
fluids ‘are classified as to the nature of the continuous phase; thus there are
four main divisions:  gaseous (including foam), water-base, oil-base, or
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20 - mud pH is generally alkaline and, in fact, viscosity conftrol agents like
montmorillonite clays are more efficient at a pH >9. Sodium hydroxide is by far
the ‘'most widely used alkalinity  control . agent. Fresh water muds can be:
weighted - with insoluble agents to the desired density required to controi
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Seawater. Many offshore wells are drifled using a seawater system because of -
ready availability. Seawater muds generally are formulated and maintained in
the same way as fresh water muds. However, because of the presence of
dissolved salts in seawater, more electrolyte stable additives are needed to -

30 achieve the desired flow and filfration (qv) propetties. -

Salt Water. In many drilling areas both onshore and offshore, salt beds or salt
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Potassium Treated. Generally potassium-treated systems combine one or more.

polymers and a potassium ion source, primarily potassium chloride, in order to

25 prevent problems associated with drilling certain water-sensitive shales. The
flow. and filtration properties may be quite different from those of the other
water-base fluids. Potassium muds have been applied in most active drilling
regions around the world. Environmental regulations in the United States have
limited the use of potassium muds in offshore drilling owing to the apparent

30 toxicity of high potassium levels in the bioassay test required by discharge
permits.
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have the good suspension carrying properties (high low-shear viscosity) which - -

25 are needed to bring the cuttings efficiently to the surface.

Alternatively, xanthan gum is employed as viscosity builder and suspending
agent. Xanthan gum has very suitable rheological properties. It forms a gel
within a short period of time when drilling circulation is slow or interrupted. This
30 enables immobilization of dispersed . solids in the fluid composition. After
circulation is resumed, the gel easily transforms into a flowing fluid, thereby
maintaining a good- dispersion of the solids contained in the fiuid composition. -
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The drilling fluid composition” of the present invention has good gelling
properties as it builds up a gel within the first 10 seconds after circulation of the
25 .drilling fluid composition is slow or interrupted. The gel strength is sufficiently
high to enable immobilization of the solids contained in the drilling fluid |
composition, and thus - maintaining their dispersion. When circulation is
resumed, the gel transforms easily into a fluid enabling the drilling fluid to flow.
The rheology profile of the CMC according ‘to the invention shows -a
30 pseuddplastic (= shear-thinning) behaviour, which makes this CMC a very
suitable additive for adjusting the rheology and suspension characteristics of
the fluid. In the context of the present specification the term “rheology profile”
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procedures Hamilton Beach high-shear mixers are used. Other apparatus for
high-shear dissolution are known to.a person of ordinary skill in the art. High- .
shear dissolution typically is- achieved by using. a Waring blender or - Ultra-
25" Turrax. These apparatus typically operate at approx. 10,000 rpm or more. -

In the context of the present specification, the abbreviation CMC stands for
carboxymethyl cellulose as well as for salts of carboxymethyl céllulose like
sodium carboxymethyl cellulose, for exampie.

30 :
The CMC to be used in accordance with the present invention can be obtained
by the processes described by D.J. Sikkema and H. Janssen in
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r ef éneproeess disclose by tSildeno an@dam iofadromdlecilas, 1988, 22,

t he the Jr.00es Lﬂr% gn%g%gd l%oga@?@}? roiansélﬁ@z gl its viscosity,

15np®l1ilkdirtipypampsméarelsmmﬁg@ff@MZ are its viscosity, 15
t hi xotropy, and shear-thinning effect. The rheol ogy of
aqueous solutions of the CIVIC, according to the

i nveamei dBology of @hbe@us:empﬁms ehthedepENdecording toUh®efivention is

of pafanmeters in di ng the de nmer | zat
(orf bR BB MG 450Ends A8 BRgTbd rPaBeiel by B8 deoree
of foheo ﬂxe(ﬁléé’dim% tdsnfthegs"enmm tae dclghe BNbivMtitLbY (BS) of the
non- uni f or m ty ubst itution, i.e.

20  carboxymethy groups and the uniformity or non-uniformity of substitution, i.e.

the distribution of carboxymethyl groups over the cellulose polymer chains.

The degree of polYmerization (DP) of the CMC to be used in accordance with

the present invention can vary over a broad range. It-is noted that with the term-

25 ‘“degree of polymerization” a skilled- person will understand that this term refers
to the average degree of polymerization which means the average number of
glucose units in the cellulose polymer c¢hain. In the context of the present
invention, a distinction is made between the following DP ranges, i.e. >4,000,

- >3,000-4,000, 1,500-3,000, and <1,500. Typically, the CMC is prepared from

30 linters cellulose (DP typically >4,000-7,000), wood cellulose (DP typicaily 1,500-
’ 4,000) or depolymerized wood cellulose (DP typically <1,500). Depending on
the required performance and functionality of the fluid a CMC according to the
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pol yneri zation" a skilled. person will understand that
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pol yneri zati on whi ch neans the average nunber of

gl ucose units in the cellul ose 8poI ymer, chain. In the

context of the present invention, a distinctionis
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t ypIBi&lbf Nt Iéést@@)pre@ﬂﬂwdi legstdn?, artemoetjpriefarably at least 0.8, and

erfor, cti onal uid a CMC
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invention with a certain DP val ue can. be used.

ps e aaektel isegul Bara By N SRS i 75 fs measured

per %ﬂ‘t@ﬁﬁ@ﬁ—sh@ﬁﬁdt@é@ﬁdﬁ ltmeuam@le Lﬁena?g:aWdra{g:@leMdérhoftthe CMC of .
present i nvention pi cal Ie‘Y has a
ey

D1 oien BERSpRPveRHRR TR 55 Wik SAvests pRia e aRgacthe fna

18 8acoﬁfé%t oﬁtﬁevemmhltue @au@dusrawtunlcﬁmrla@%blum@foerngbn Wt% for a
at nost 1.2. The Brookfield viscosity (Brookfije

pi G hayiraae. degrRe oepmariFReS LR ofet4 800, H- Gz gira CMIC
di S%}éb ::?'DP 5PL3 @I, YShBg forda I Wﬁv#ﬁb%‘ﬂ)@r of £500-3,000,

resent invention in a 0.3 wt % agueous

soduamrh £t fcuea W@thadmg a kP Pif r7d 15000 Pd@i@fm MR aving a
()/‘45%0& gﬁoﬁﬁéﬁﬁﬂﬁnsé’@bé‘%gﬂé dﬂ% l§%|f%dr8rlh§’b?'9%0| even more

pol ynmeri zati on
1(5DP)prefErab¢y @fonprelthan\mmﬂm%s G%/Esechaw ng a DP of
>3, 000- 4,000, 2 wt% for a CMC having a DP of
1,500-3,000, and 4 wt% for a CMC having a DP of
<1, Fe@isols esbhutiabs yof the CMIChivbagised Wi seresdangeotvitmdine present

oty 80 ol P a6 Ry Barng o
usedvtvAgueesnus SiCusslotich afd teas@ity the -biscasitgdisi a function of the
C AR D DA 55TS colfIBE HEaratpagress meometer
pr epariotgiodall mods¥e@ REEQUESIRY A scdnetplaue arentaliebplate i orgbob-cup
t he\f;le%ﬁ% | tyAnaLSlpc%r\ﬁeulnsCFecordeg in v{/]hlch the shear rate is increased from
0.01 to 300 s in 3 minutes, lmmedlately'followed by the recording of a
downcurve in which the shear rate is decreased over the same range and time.
25 For a CMC in accordance with the present invention, the upcurve will be at a
higher viscosity level than the downcurve and the area between the two curves
is a measure for thixotropy, also referred to as the thixotropy area. Typically,
one speaks of a thixotropic solution when the area has a value of 5 Pa.s.s” or
more when measured at 2 to 4 hours after preparation of the aqueous solution.

30 ' |
It is noted that drilling fluid compositions of the present invention are able to
form a gel with desirable gel strength within the first 10 seconds after the



20 shear rate (i.e. 0.01-300 s') on a controlled rate

or controlled stress rheoneter in rotational node at
wWQ2@50%030y a cone-plate, parallel-plate or bobrpcT/pP2004/011827

geonetry. An upcurve is recorded in which the shear

rate is increased from 0.01 to '300 s-1 in 3 mnutes,

i mredi ately -followed by the recording of a downcurve

in which the shear rate is decreased over the sane

range and tinme. 25 For a CIVIC in accordance with the

present invention, the, upcurvegvvi I1. be at a higher

viscosity level than the downcurve and the area

bet 1Y [ i r ' : :
ol soC Tl S UG @iposfiof KBAYS ol or LK Rkd Mithout being
" one $pentkey Breow, iths Reliaved that fast buildup whthe gehetremgtia ohtie drilling
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hour s af re
"1t i sireudatiod, tshdute tirthe Ipresgnte of whyoopomi-sulstitited pateof the CMC

pEes Iys | 0 e abl.e to. form el wth -

e oY B e B i bis ¥ 9557 BersSblstenrtiacily interact
af t ewlith P@cﬂ&f?@ﬂﬁﬂﬁ%f@&@ﬁﬁa@h B0 010 &_b&&ﬂ:ll?s oP glogl/v or interrupted
circulation o e fluid conposition sl owed down .
or, i ﬁ'f%ﬁar“&Bt 'agY tbwm%medb@ﬁﬁ“@s 068&&8 OMEFSt fEoprpsent;injthe drilling.
bel i fvi¢dotnbasitibmst bui l d-up of the gel strength of the
drilling fluid conposition in the first 10 seconds
after slowor interrupted drilling fluid "circulation,

16 duge DMC BEHR resaasnRintibRvhY beTusB@M 84REs VAR E: drilling flui
parts of the Cl\/ég% acc%rdnilng{ to t#g ir|1venti on, \Mii E:ﬂmmg fluid.

par t Bpesitions; Which arekraws B edrtr eadi |y interact with -
eachtid defing TR gﬁhpééiﬁ&lg%fnhéfp?féen}%\éﬁﬁﬁpFh% BptiDhAW contain
or i nt_errup%ed_ circulation may be I nproved Y Qalts

or "eYastoup cthereingeadients esevantiphalynemgloyed imgvaterthased fluids. For
cO ; ;

o8 sk glen g Rl N G368 cENH A8 ptmer
tonpadditivesner, atpi eomventionkiyowaed rclavher doth. Clay. is. nibkily used in
drilld id. Lt of t p I hyvent i

0 ndlt e SRIFU 9581l RGRIBPAED AR 68 soates
converiyrenahld/ sysiehwy eBxdnmplesteT shiers edlgdricl mdyméomdditives are

ot aiE" SR PACT Sy Mol Redteh, dahBin afgamples of clays.
convaratsnoeuitd-fypesealyschwoh as niwoitdorildnitys ilike Moeditdnite UAMEd metal
%CF aﬁf&g@@%&%n%ﬁé@@t%;%ﬁﬁ;qsqpﬁpe?r(gf %re%e'acl;lgy?s bentonite is most

preferred.

Additionally, the drilling fluids of the present invention can contain other usual
additives such as weighing agents, thinners, inhibiting agents, electrolytes, pH-
25 adjusting agents, etc. , ,
The pH of the drilling fluids of the present invention is preferably maintained at
a pH of from 2-13, preferably from 8-11, most preferably 8.5-10.5. If a clay such
as bentonite is used in the drilling.fluid composition of the present invention, the
latter pH range is preferred.
30 .
In most drilling operations the drilling fluid composition experiences a high
shear. This is particularly advantageous if the CMC of the invention is employed



pol ymer mud systems. Exanples of such organic pol yner

additives are conventional CMC, PAC, starch, nodified
wat@somsoxant han. Exanpl es of clays are snectPCBEPYP€011827

clays such as nontnorillonites |ike bentonite, m xed

nmetal 20 | ayer hydroxide, attapulgite, and sepiolite.

O these- clays bentonite is nost preferred.

Additionally, the drilling fluids of the present
i nvention can contain other usu addi tives such as
wei ghi ng agents, thinners,, inhtbiting agents,

el ectrolytes, pH 25 adj usting agents, etc. The pH of

the ¢ il 'ﬂgldf édihﬁésltgf st Be tﬁé%s@‘m?é glél%;ﬁ y\gﬁ%n'&posed to a high. -.

preferabl'y maintai ne
 pr ef 8hed YPPKEE 8- high, shmtlwrweer@al geltnds pidhestiesl bf dhe -CMC
cl aycé%ﬁbraﬁg bentonite is used.in the drilling fluid
conposition Of the present invention, the latter pH
- rang@hesgqilrr@f prapedies of - % CMCros thalriréésnbgnegreiont camsalso be -

: I e es a, hi

sPealirhyedy & eaFaRRaF P BB R, B GBREE sl Abee or Higher,

t he mmprtelferablysat 8030 owlaghém)aﬂﬂﬁﬁéﬂﬁb@fwébly at 70°C or higher.
P RESN AT et ol P TR b 50 i i
- Appl gpergtianshing o ﬁﬁ?&rﬁpdg?ﬂ)f@}?_ﬁ%bbtﬁtﬂ@b' lAb@v@rﬂ?EQéhbféﬁature the

el ling properties of -
Che EFIE S B Fieisn dseraly FGATPoRes: ArPraRa/Be o fs) compositons
ﬂbmrcryrﬁﬂuslmg RaltBah 59¢dn$6(WHi@ﬁtdet§fr isthREadole éﬁ@mperature of about
0C or hi nore preferably-

d
60C 6?50 ?;5 i eer ﬂqammq;p@p &t dMgRer dempetatises naghes carned out
The. uéirﬁg ’cHe'd?ﬂmb'fMicﬁc&%ﬁ%ﬂ%htdf% ;S%fesér'i‘c‘?n\}é?\YSHt' on can.

be enployed. in drilling operations up t
tenperature of about 140C. Above this tenperature t he

- CMC ﬂﬁe ér%uhtrBfWC%‘gg%QQ& # ﬁé’coﬂcﬁa?ﬁ%ecﬁe g@gﬁv\h@g‘lt of varies

fluid conpositions 1 nprising X
et edibisadepsndemiven the evmeositian of i driingt fluid 20@ppsition and the

deepiﬁfeneéd 'uEé rbg tﬁé’@ﬁf'ﬁﬁ PO @c}m%sﬂmr F&?@Q@{,%”éﬁ?wﬁﬁ at least

be carri he dri
- of thes wt%s erﬂferablyeerllﬂeasm 1T\lut3/o,annstrurefefam§h/€t least®2 wa¥d and at-

I aGEQ" ARRE Enrdr ol N nsESSRbe mos\ferrlé#erably W% is used, based
on the total weight of the drilling fluid composition. The CMC of the invention
20 - may. have a different function from regular CMC, and can be uséd in
combination with regular CMC or other polymers. It may also serve to partially -
or completely replace the conventionally used viscosity builders such as
xanthan gum. The optimal amount of CMC to be used in accordance with the -
present: invention can be determined by a person skilled in the art by routine-
25  experimentation. '

- The CMC to be used in accordance with the present.invention typically is added

as.a dry powder, but it can also be supplied as.suspension or as an aqueous

. solution. Furthermore, the CMC according to the invention can be a. purified

30 grade or a technical grade (contains the by-products NaCl and sodium
glycolates).



15 and is' dependent on the conposition of the

drilling fluid conposition and the intended use of
wao b@sgs#a3dl i ng fluid conposition. Typically, anPEnBP2vn4/011827

of at least 0.05 w% preferably at least 0.1 w%

nost preferably at least 0.2 w% and at nost 3 W%

preferably at nost 2 wt% nost preferably 1 wt% is

used, based on 'the total weight of the drilling

fluid conposition. The CMC of t?ﬁ i nvention 20 may.

have a different function fromregular CMC, and can be

used in conbination with regular CMC or ot her

pol yimEfmpldst may al so-serve to parfially or

conpletely replace the conventionally used viscosity

bui | ders such as xanthan gum- The -optimal anount of
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as scsmmmmofo?alm1 émwamnm)’(ms giwol anmownts. Fur t her nor e,
the CMC according to the invention can be a. purified
30 grade or a technical grade (contains the
by- p'rl'eblleclts NaCl and sodium glycolates). . WO
200} O-Fu 01-PGT P20“4/f‘11827, 11 Exanpl es Vari ous
dr i LCensitaent; (Ui g seawat er and a viscosifier

mr&é% Inoé 6§ ddilling fluids, - the

vi seNaeSPer wals p.394QOm iln an anmount of 0.5 w % based
on L . the drilling fluid. The
sea . - or 3 by {addi ng-the. constituents of
Tabl 8rQlk.6dQatler i0D2the di ven anounts. Table |

ConsKCt uent  Anpunts.801.  NaHCO3 0.206 Na2SO4 3.400 M
Cl2|5e2D 11.786 ZT&BED2.6H20. 1.595 SrCl2.6H20 0.021

10
As viscosifier three CMCs which are in accordance with the invention, viz.
CMC-A, CMC-B and CMC-C, were used. CMC-A, CMC-B, and CMC-C are
CMCs which are in accordance with the present invention, i.e. they form a gel
* at 25°C when dissolved in an amount of 0.3 wi% aqueous sodium chloride
15 solution under high shear. '

CMC-A: Prepared from lmters cellulose DP of 8,500. DS of 1.08. A 1 wit%
- dgqueous solution of this product has a Brookﬂeld viscosity (LVF, spindle 4, 30
-rpm, 25°C) of 5,840 mPa.s using a Heldolph mixer at 2,000 rpm. CMC-A has a
20 weak pseudoplastic and thixotropic rheology that becomes stronger in salt- |
containing solutions. 1 wt% of CMC-A in a 0.3 wt% aqueous NaCl solution has
a Brookfield viscosity (LVF, spindle 4, 30 rpm, 25°C) of 7,200 mPa.s using a |
Heidolph mlxer at 2,000 rpm, and of 5,0QO m'Pé.é using a Waring blender at
10,000 fpm (i.e. high shéar). A 5 wt% équeous NaCl solution comprising 1 wt%
25  of CMC-A has a Brookfield viscosity (LVF,' spindle 4, 30 rpm, 25°C) of 7,460



KCI 5.801 Nad 25.402 10 As viscosifier three CMCs

whi ch are in accordance with the invention, viz.
WEMB5A4030MC- B and CMC-C, were used. CMC-A, CMOP@GI/ER2004/011827

CMC-C are CM3s which are in accordance with the

present invention, i.e. they forma gel at 25C when

di ssolved in an anount of 0.3 w % aqueous sodi um

chl oride 15 solution under high shear. CMC A

Prepared fromlinters cellul ose DP of 6,500. DS of

1.08. Al wt% aqueous sol ution!df this product has a

Brookfield viscosity (LVF, spindle 4, 30 rpm 250 of
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t hat V\Emmgrt%w@tabﬁ@%o fpm.sal t - contai ning sol uti ons
wt% of CMC-A in a 0.3 w % aqueous NaCl sol.ution has a

Brookfi eld viscosity (LVF, spindle 4, 30 rpm 25C) of

7,.200M0B: Pretsdreg fom Hibﬂeﬁ@b@lhulc{ﬁext‘{{f af 6t25<ﬁ30CDs @W @eﬂdA 1 wi%

of 5,000 nPa.s. using a r ender
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Hei d&irﬁﬁnﬂg&%mu@hs 2, \9@'@ of BC-8NH £, 3%%3%?15530%31\1 'sBQmon has

a Warin ender at 000 rpm epare
i nt%r@ogiﬂemwg@@lty lﬂZVBfSF@'*CB@G 3p3pot, 267 @Bof 4,5|00vm1% s using a -
: hi :
B oauagnh QR =L 2008 g, ER B A3 mpds usflod! QR ither at
mPa. 0, g@ﬁf Rn.aA Eleﬁ/t&foaqmons ReCl aolullorocampiising CME%RfICAECE has a
.. % t I t N
becogrr\ggkﬁg{%?g)}]&gr& ﬁ' sal FH%'c':éo%t a:&}n'lr ﬁﬁ %%Ftﬂt ¢ §%¥O ?ﬂqfa,g/usmg a
of CGNgki@ph rtmaerOaBZ\@O%rpmueodsnf NeBDO siag using la¥Variag blender at
Br oo n@ n)(l scosity (LVF, spindle 4, 30 rpm 25C) of '

4,50 using a 10 Hei dol ph m xer at 2,000 rpm
wld of 4, 360 nPa S usi ng a Wari ng bl ender at 10 OOO

iSRRI B, NS, S0P SRR, I b o 1 v
r pmaq2156‘1)|s Gbluﬁot’éSﬁtﬂ‘é:’pro‘élucl:Shd%ga @rookﬁeld viscosity (LVF, spindle 4, 30
rpm, 25°C) of 4,980 mPa.s using a Heidolph mixer at 2,000 rom. CMC-C has a
weak pseudoplastic and thixotropic rheology that becomes stronger in salt-

20  containing solutions. 1 wt% 6f CMC-C in a 0.3 wt% aqueous NaCl solution has
‘a Brookfield viscosity (LVF, spindle 4, 30 rpm, 25°C) of 4,500 mPa.s using a
Heidolph mixer at 2,000 rpm, and of 4,000 mPa.s using a Waring blender at
10,000 rpm.'A 5 wt% aqueous NaCl solution comprising 1 wt% of CMC-C has a

. Brookfield viscosity (LVF, spindle"4,. 30 rpm, 25°C) of 6,560 mPa.s using a

25  Heidolph mixer at 2,000 rpm, and of 5,460 mPa.s using a Waring blender at
10,000 rpm. | |

For. companson drmmg ﬂLlIdS comprlsmg conventional viscosifiers, viz. a
regular PAC, namely Staflo regula (ex Akzo ‘Nobel), and two commercially

30 available xanthans, namely Xanvis™ and Kelzan XCD™ (both ex Kelco Oil field
group), were prepared. '.



Hei dol ph m xer at 2,000 rpm and of 7,600 nPa.s using
a Waring blender at 10,000-rpm' 15 CMC-C. Prepared

Wo easiokasnt ers cel | ul ose. DP of 6,500. DS of 0.BGI/EP2004/011827
wt % aqueous solution of this product has a Brookfield
viscosity (LVF, spindle 4, 30 rpm 25C) of 4,980
nmPa. s using a Heidol ph m xer at 2,000 rpom CMC-C has a
weak pseudopl astic and thixotropic rheol ogy that
becones stronger in salt 20 con]]' i ning solutions. |
w%of CMC-Cin a 0.3 wt% aqueo NaCl sol ution has
-a Brookfield viscosity (LVF, sEi ndle 4, 30 rpom 250C)
of 471980, [ r .
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Procedures for Field Testing Water-Based
FI ui $8blempadisgwes opiainegy The Visgameteyoras thas stopped for 10 sec. and"
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drill ds were neas tan
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as RMen 9fh s nﬁé%é%éd‘gt E'rgfa‘ﬂor‘{@ %QE 6’1(%1 until Rigady state

subtracting t r om
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b St TSRS 3PS . G Rt el s e
gel -Exmémgebsteengtit he * 10 min. gel -strength were 10
measured using the Fann visconeter at a rotation
speed- of 600 rpmuntil a

The above rheological properties of the various sea water solutions as

20 measured using the Fann viscometer are shown in the Table below.

Table 2
Fann readings (rpm) AV’ -1 Py YP  |gel strength (Pa)
Product 3 6 300 600 (Pa) | (mPa.s) (Pa) 10 sec 10 min
Staflo Regular 2 4 65 98 49 33 32 22 23
A 4 7 74 107 54 -1 33 41 24 3.7
B 5 8 81 116 58 35 46 4.7 4.9
c 6 9 87 124 62 37 50 5 5.4
- Xanvis 11 14 37 53 27 16 21 6.4 275
. |Kelzan XCD 10 12 37 53 27 16 21 9.2 18.8

From Table 2 it can be deduced that the CMCs of the present invention yield
25 - drilling fluids having a good initial gel strength which changes only slightly over

time, whereas the xanthan-containing drilling fluids show a distinct increase in

gel strength within 10 minutes. Furthermore, it is shown that drilling fluids .



stabl e readi ng was obtai ned. The visconeter was then
stopped for 10 sec. and' the viscosity was neasured
wa@ooa/ousvat i on speed of 3 rpm The nmaxi num r eaPlCTYgP2004/011827

the visconeter is given as the 10 sec. gel strength.
Simlarly, the 10 mn. gel strength was neasured at a
rotati onal speed of 600 rpmuntil a steady state 15

was achi eved. The visconeter was then stopped for 10

mn. and the viscosity was neaﬁyred at a rotationa

speed of 3 rpm The maxi mumreading gives the 10 mn.

gel strength. The above rheol ogi cal properties of the

var i-@fmpRSAg VEIMIET inSabibrd A @l 14 iTRABHR %VHS&_\F el hgoint (YP)

Fann vi sconeter are shown in the Tabl e bel ow.

Fann hig@gathq»@sthgtr @ithe Avillingiuidypogwiisieg cantien qrpegular CMC, which
Pr od . 4 : . s {P ' .
S o Latsgs, e MURG NG Rlng 1 He JRghfen 48 PRS2, an improved

107 %4rrgBg 4apabilidy af drilles cBttiBg81 116 58 35 46 4.7 4.9 C
659 87 124 62 37 50 5 5.4 Xanvis 11 14 37 53 27 16 21

6.4 27.5 Kelzan XCD 10 12 37 53 27 16 21 9.2 18.8
From Table 2 it can be deduced that the CM3 of the

present invention yield 25 drilling fluids having a
good initial gel strength which changes only slightly
over tinme, whereas the xanthan-containing drilling

fluids show a distinct increase in gel strength
within 10 m nutes. Furthernore, it is shown that
drilling fluids WO 2005/ 040301 PCT/ EP2004/011827 14
conprising CMC in accordance with the invention have a
Yield Point (YP) higher than that of the drilling
fluids conprising xanthan or regular CMC, which

causes the drilling fluids according’ to the invention
to have an inproved carrying capability of drilled
cuttings. 5 WO 2005/ 040301 PCT/ EP2004/ 011827



15 CLAIMS 1. A water-based drilling fluid conposition
conprising water and a carboxynethyl cellul ose -

wQ@ anSp403mherein the CMC is characterized by 5PE¢DEPRING011827
a gel at 25C after high-shear dissolutionina 0.3 wt%
aqueous sodi um chl oride solution, the- final content

of the CMC in the aqueous sodium chloride solution

being 1 wt% for a CMC having a degree of

pol ynmeri zation (DP) of >4, 000, 1%(5 wt% for a CMC

having a DP of 3,000- 4,000, 2 W% for a CMC having a

DP of 1,500-<3,000, and 4 wt% for a CMC 10 having a DP

<i§ I@@S the gel being a fluid having a storage
dulus (G ) which exceeds the |oss nodulus (G') over

the entire frequency region of 0.01-10 Hz when
measyr ed ) [ ry5h o] L a
Stran ofatgRadiie! AN il " RRFRbEpEPEb Bk Pty and
of cl acanbayxymétbylecelludse CMBChasvhardsn dbkaMCd is characterized by
Vi scosity. of re )

ssol tﬁr%fﬂg ?:g)% %T%a%%qu‘gqugﬁésﬁsag%&m% 2; W% agueous
sol ut i esdiumhehlbiidealsolttion,etite: dhalt tontERCOf thet h‘MC aqueeua;queous
sodi um chl or ol u |on bei n 9 for
= deor badtug gl BAhg Bpvth 14,8 0aRc Yeung s Bearee of
for a gdmbexdtion (@PD%f®f4 @, A% wm br a(mI\ACZhamg &dP af 3,000-

gl\/\l:{,I ﬁae %Hé 2%’[52 faa &Mébg\%g%g ef Hgg&fé&gg% [ﬁ?ﬂ] wté for a CMC

RPNPOS hhifd addre @F et ot ﬁmeagé{ b@m@ eOquxH h@vﬂ@%@@l@rd& modulus (G
clains further conprising of cl ay

4. TheWalch excaeds the @Sédﬁ%@ﬁ ea QA/@&&W%FH% fée%%‘ﬂ%rﬁ%g'on of
of t heome@gt Weh 'n?édﬁred/&%@bsb.név&ﬁw@ﬁﬁétbﬁoﬁyrawét a strain

claylss ted froma group cons i ng of
bent onPf@2. a ni xed netal |ayer hydroxide, attapulgite,
sepiolite and m xtures. thereof. 30

15 2. The drilling fluid composition of claim 1, wherein the CMC has a Brookfield
viscosity of more than 9,000 mPa.s after high-shear dissolution in a 0.3 wt%
aqueous sodium chloride solution, the final content of the CMC in the
aqueous sodium chloride solution being 1 wit% for a CMC having a degree
of polymerization (DP) of >4,000, 1.5 wt% for a CMC having a DP of

20 >3,000-4,000, 2 wt% for a CMC having a DP of 1,500-3,000, and 4 wi% for
a CMC having a DP of <1,500.

3. The drilling fluid composition according to any one of the preceding claims

further comprising a smectite type of clay.
25 '

4. The drilling fluid composition according to any one of the preceding claims
wherein the smectite type of clay is selected from a group consisting of
bentonite, a mixed metal layer hydroxide, attapulgite, sepiolite and mixtures
thereof.
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