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PCT/ US98/ 06%9®8/34070 WELL SERVI CI NG FLU D FOR TRENCHL EST/USIRBGIBONAL
DRI LLING Field of the Invention The present invention relates to a
conposition, when m xed with an aqueous nedium to forma water based

drilling nud for use in boring a hole underground. Mre particularly,  the
invents on is di r WBLI SERVIZING FIUID'PORFRENGHL ESS SRRECTIONAD DRILL INGSt i €S
nost suitable for 10 . mni-horizontal directionatdrilling, guided
boring, aug 1 tunnel i ng, and pi pej acking to install smal
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contam nated wi th high salinity such as sea water. Bacl?groun
the Inventi SVeAIMRieAUedap drllingimyd having dhe apqﬁrf;ﬁgcffaraﬁmn@. mpglegnitable for
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- method of drd inktall gmall Biameteoutititypiges; eiblus/large Qiatideer sevek line; ald dtosdings. In its more
~horizontally. The drilling nud iIs punped down the drill stemthrough the

openi ngs i nPYFEIG AFREFts) ﬂte mwenting is directedyjar e ydrilling svgnanphieablg gk enlypiacan
bet ween t he of. the
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suspend t hewatert i ngs produced by the drill bit during the bor| ng process

and tgstran rt these cuttings to the surface of the earth. To keep the
drill dho|§5§§%%—'{iﬁéh%%49§t s have to be renoved fromthe drilled '
borehol e. The dril Mzegbﬁy&idmhg Hiuh'c@ﬂtaﬁlﬁfr%tpf?deﬁy &'vh%@' bg@ﬁﬁé%iﬁf ﬂaﬁtwlegsan her

achi eve the 25 ective. Anot her ortant function o

mud is to prAdditives, lachlﬁmg bahh@rgmw@nmmaexcfcphipeundsakm agneduls enedauin, mfrectdaﬂtly
boreholeto 0ss of r..fro orehol e ,ta.the formati ter
ot 1oy ot | oSO R 1o e Bt R e Forti A e b

- formation t@hsakilleng mtdiis Hufped G6wn ithel BER Steap ﬂﬁ&igheths |oﬁb&ﬂﬁgsnﬂ tﬁEerm%i?aﬁcf‘
O her advant ages, of drilling mud i nclude | ubricating e bit and the drill

st em2& o0l i HBWRILY ghrough g GE’F‘W{J SRag? befweemie éﬂagteﬂhﬁ@ thewall of thgberehlierig the
hyd t at fa.am f
e ot ¢ SERSSHIE R bl RNy bAARE ARpbl ik el Th s A0l 4P

under gr ound ccthogﬁ mtodychd by theddi itduring the (boﬂng proasse asdnfofttamm'ch@elcuﬁfhgmghél
to suspend and cl-ean: ehol e, and t Ioss ow . -
enough to p ‘é aécﬁto tﬂl\egﬁrglsnldolfee ‘HIEF!S‘H‘[ apsnthe F‘I‘tfl?ﬁjrl'ﬁﬁﬂt"t fepoved from the

surroundi ngdrilled borehole. The drilling mud exhibiting certain fluid characteristics will achieve the

25 objective. Another important function of the drilling mud is.to provide a thin and impermeable
- filter cake on the wall of the borehole to reduce loss of water from the borehole to the formation.
Water infiltration from the drilling mud to the surroundmg formation causes the formation to -
soften, which further induces borehole sloughing and cave in. Other advantages of drilling mud -
include lubricating the bit and the drill stem, coolmg the bit, reduc;ng torque and drag, and
30 providing a hydrostatic pfessuré head jto prevent formation fluid from ﬂowing into the borehole.
. A desirable drilling fluid for the rotarj .method of boring a hole underground should exhibit
. adequate viséosity and sufficient gel streng'th',to suspend the cutﬁngs and clean the borehole, and
" the fluid loss low enough to prevent the loss of water from the drilling mud to the surrdunding

formation inhibiting the drtted borehole from collapsing.

1-

SUBSTITUTE SHEET (RULE 26)



formation inhibiting the drilled borehol e from col | ap5| ng -1 - SUBSTI TUTE
SHEET (RULE 26) WD 98/ 44070 o

PCT/ US98/ 08¥Q 88/44070 Al t hough the basic reqU| rement S Bﬂ/&rsmaszs ng.:
mud for boring either a vertical or a directional hole are the sanme, sone
of these functions become nore critical in boring a directional hole;
particularly horizontal . Cel strength and fluid loss are the two nost

i mpor§ ant requi mﬂnng}st}mfbaszccheqvhﬁemngtsmfch Heilling msd fori boring reithdror verticd] ar a

di rectional dr1II|n m crotunnel i n strengt-h is i ned sthe
measur enmentdrEFt °Pﬁlé" gﬁﬁﬁﬂmee}bkwgmwé Org £l ﬂa& qa

when fluid r

strength i é‘b%aééefa‘é‘gﬁ*"%m?%ﬁ% RN el}ﬁﬁSﬁé??‘%é{}fvg‘*EdﬁsH %z%%%mﬁ‘aea*
Practice 13B8aldrilitf 38 bkjngSmed lmmuﬁ-henminﬁd (dmed:t;pnahdhlm artet misngorimeling. Gel
drilling mud shoul ve sufficient b or der to keep cut.tings
from sett| SHE™ ‘gﬁﬁ‘%qsl&ferﬁeaﬁ‘ﬁamﬁﬁgg&ﬁg’f‘h Hﬁ‘& ’é’ﬁ'tﬁd d CHRgRyt b,
CUtt i19S i RyHeRGhA id dtir&ldl ﬂ@prﬁ)%ﬁretlﬁecﬁﬁtrﬁéﬁu&%ﬂﬂy rﬁﬁﬁ ?@Wed’gﬁﬁb‘ bhsei®nthe

slldlng cuttings beds, which:.can also cause _ e to-stick or
even cause Ameridan|Retrolenin hlmuho(ll*é’l) Recotrimended |Pmcaceth313-tll (Bé‘ laﬂaw SestiGm Rect

‘Drilling Flg |ds For 4 zon lls i.shed OllLe _ "
1993 (page %‘%%59 §u'ﬁ 'y"s“)d"1 %&@%Vﬁgﬁﬁpﬁ% L ef %en@thgﬂ °r§%fstﬁgﬁé on .
capabi lity cain Fs f#binlskhtiRg. mwhrnmg rH\icPddeE‘n&rekhibit'ﬂHa ima géltsaéngaf: cltfingSin e
critical as hole cleaning and that nore serious pro may arise in the
~tangent t hakilling midtend to ie@hm w@bmam resgiffin sltdimmgmrmgs @pqi&: jch cast alsp cause
drilling th tinme. 20 e valu S | t he
ari 117 ng mirhBbt Bl shertfuséidi tosp o BHts T (R RSl ity 20%8eled
Ther ef or e, Drilling FleéeB&dHotizbMalwels"| fdligiedd 1ﬁtW<9R!gD P, Miayt 1993 (page sMeEL68)f he
measur ement Is taken; for _exanple, 10-second gel, 10-m nute gel and

30-mi nute ddrdsey i Fgaéﬁrecieavnbefm@ fg%mawwnceﬂab@tmﬁqwlmg of yee inedriling
steadily V"'hbﬁz&dtglewéigtxk bs érgt cﬁle%%fnescléanﬁg 'x’noréA‘S 10s %}‘Gbl@fns gﬁg aﬁ%f!' R h
measur enent (| 0- secon b m nute ge requent se i f a
drill i ng miangestsbari the horizéroal sbmronng}ehstmgtln typxballyuife duﬁmgsmxbands with tunegs

o bt e. o el e of b Tans L M AR HCRRP o R e i

“obtain a geim&!THRAFM, iPistebdsSar) b ee gePstnSdiwith the §me e iR MEe4s@Ement is
cuttings suspension of
en; for example, 10-second gel, 10-minute gel and 30-minute zel In general. the gel strength .

of a drilling mud 1n¢reases_stead11y with time until it reaches the plateau. A two point gel strength -
measurement (10-second and IO-mihute gel) is frequently used to prgdiét ifa drilling mud used
-25 . for boring a vertical hole can suspend cuﬁin‘gs efficiently. A three .point gel - strength -
me'asureinent, which includes 30-minute gel in addition to 10-second gel and 10-minute gel is
needed to obtain a gel strength proﬁle in order to predict the efﬁcxency of cuttings suspensmn of
a dnlhng mud used for boring a directional, horizontal hole. _ '
Another requirement of a drilling fluid for boring any hole, either verticaﬂy or
30 directionally, is a low fluid loss or filtration rate as referred to in the oil and gaé well drilling
industry. A drilling mud may have suﬁibiént gel strength to prevent settling of cuttings from the
rgud when circulation of the mud is stopped. However, if the drilling mud does not have a low
filter loss, it may results in the depositionof a thick filter cake on the borehole's walls, Which may
cause ihstability of the borehole. 'Wh'en_large'am'ounts of water filter from the drilling mudinto

35 the formation surrounding the borehole, the solids of the mud remain as a filter cake on the wall




a drilling nmud used for boring a directional, horizontal hole. Another
requirenment ,of a drilling fluid for boring any hole, either vertically or

- 30 di r WO B44870y, is a low fluid loss or filtration rate MSI/PSBO6328d to
in the oil and gas well drilling industry. Adrilling nud may have _
sufficient gel strength to prevent settling of cuttings-fromthe mud when
circulation of the nud is stopped. However, if the drilling nmud does not.
have & 1 ow dfithehole, resiucing the siva pf the anriuiar passagen Buileppef a thisk filier cake hay¢ause the er

e o oo SRR € EroEide AP ol YOS Sl Rl
formation %ﬂﬁﬁiﬂ{é’g [iﬂinbfb V%@%g?%au wiefl bdfhg d%o&fhot—ih&nmwmﬂﬁ_mhﬂ véticdllyl At er

cake on the wa . 8/ 44070 ) .. _ e
PCT/ US98/ 06BiEng mud withfow faidlsseis sssential fog boring gihosizemalthele. parignlarty in an

Cr ek T UnshrnbRusieq Rl ich sh Bl of B 06 ISl 8p By JRC ™

of the drilthé aticlehided "FREEL]sS k@ ey Th DriffipHighty Beviaed Wellst plisiistedin Pesslodha| | ¥
rather than vertically. Adrilling mud with low fluid loss is essential for

bori ng a ho¥nginast uern@iondl, Bmarztfm 8 (mages24ate 2fvdd Pyed prfbledamnere described the uch -
- i It : ko 1 t the.boge i N n. 10Q.
the arti of JOBRRAT R fnvalifh BROERS plflpist foRARch e Rl To il gty

publ'i shed idevideidrvadlisURuRIgésieREashizt By thatARl Rrtommehted 2taticeli3BSl §qaeES- Léwt O
26), B. Byrd and M Zanora described the inportant of filtration control to

mi ni i ze- f oremReFBWredavdyesspEFiliratangdestProgedure; 1A drilingflyid havinga loyfilptina rate

o arur oo EPRLA R i AP R IRRARIR RIS Ao Frka B b ks

| ow filtratbooehol@tmeiet fhe pressure differentitlqavailinginlie boreholt of water to diffuse
fromthe nmud to the_formation surtoundi ng the borehol nder. .the pressure
~differential pr_e‘%?‘é?féﬁ@'g?aﬁ‘hf%_em_ Pse‘F'E?Pé’reHQFFdeW E‘&‘P%@%Haqu%‘ﬂﬁr _ “i"g‘a.sﬁflt-en '
prepared bybetoniRGid With &esh Wk, A8ste IRALITHRACRE hPp@le Rl bRelf (PHfeshividier] hESh -
e .

- water. Once the clay particles hydrate and swell 1n fresh water, th

i resul tant orsyitaptalay sjurpy movidespropeodensityl eissosity, gl steanethi angd fluidblosssonteeldotnseand
desi P3bi o P SY we, HBeieh i sl ffopmuiel bl Bk ST HS ol b i ¢,
sal ty wat ercontactwith saliyvaiidr or €odidnsihdatita@nhirghe KighcaldéntAtiboof iabrghiiotlgatrdlftes,

el ?Ct rolyt es%l’ch as sodium chloride or potassium cMoﬁde, and particularly salts .of calciﬁm-and magnesium. -

The inorganic salts can reduce the effecﬁvehess of diffusion doﬁble layer (GbujrChapma_ntheory)

of partially bound water surrounding the hydrated bentonite clay' particles. thus réd_ucing the

25 effective size of the clay particlés. As thé salinity of water increases. the vielding or swelling
ability of bentdnite rapidly decreases. As the'salinity of the water approaches the seawater level,

the bentonite becomes inert, providing no advantages for use in a drillihg mud. Seawater, which

-contains high concentrationsof electrolytes, including chloride (18,970 parts per million or ppm),

sodium (16.550 ppm), calcium (400 ppm), and ma;gnesimn (1,270 fapm), can be detrimental to the
30 drilling mud containing sodium bentonite. Martin Chenevert and Adam Bourgoyne, Jr., et al-

~ detailed the effect of saline water, containing various amounts of sodium chloride, on the apparent
viscosity of 220 pounds _pef barrel Wyoming sodium bentonite slurry in Applied Drilling
Engineering published by Society Petroleum Engineers(SPE), 1 99 1, Chapter 2, Section 4.3 (page

. 74 to 75): High-SalinityMuds. Theimmediate adverse effect of a drillingmud contaminated with

35 * sea water is the loss of filtration control. The fluid loss increases drastically and the thickness of
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such as sodium chloride or potassiunthloride, and particularly salts of

cal cium andﬁ%‘&ﬁj{jum The inorganic salts can reduce the eff i veness of’
di ffusion d Qer (Gouy- Chapmant heory) of parti al |l y bou 06328 -
surroundi ng the hydrated bentonite clay particles, thus reducing the 25
effective size of the clay particles. As the salinity of water increases,

the yielding or swelling ability of bentonite ra,ﬁi dlﬂy_decreases.. As the :
sal i nity of Weqwallgaks alsginsrensesthis to fleccuiation pkthe daiing fuid, Ascumulation ef the seles

inert, provi.g nt : | ' L LERg xﬁﬁp&g lhch
cont ai ng hié: _é;%lnglgr?t% %‘;.ltaflg od%g?%wgg‘fsggf rﬁlcﬁag? gggﬁt*drl\g g‘%id%gl%\mc;l E%\ég%
arts per nimihi-directo abdhilling: tioh Ppapticularlycwlieniputling ipduch agldrge
ﬁagnes!oum (éi?go p ni,pmzonbe.d%?:g’?%ntg%to taﬁ'yu%l) ~drj |1ﬁ3 g .nmud )
contai ning &Y Ei.'ﬁﬁS%é ‘?r(?(r;‘?é]él.pe% fengrie geh ek ‘%ﬁﬁ Mﬂ’aﬁ?ﬂ*ﬁﬁ?‘ﬁ’&;ﬂﬁg‘,e hofe if the
al detailed ; ' 0k A riQ44 : :
. sodi um l:hl o?%%ggaigﬁﬁgﬁi‘aag gpgg%’%?@%%f‘?&%?é%’t g%o%gunds tgggpgxglﬁhrﬁ%?lfmdto
Won Hy sodimitigdiethe advetse effeatof sga ivaterqoptandnationoh thedglling giud's ereologicpipsd estiesd
by Soci ety PetroleyumEngi peers.( , 1991, Chapter 2, Secti.on 43 age 74
‘o 75) : 'H?/gh- Sal I %@‘Rﬁd@?- mi?ﬁﬁéﬁm i &H\ﬁgﬂﬂg Algpaper; desprioes F?*%* G5y d

~cont am nat edobinthg3dwater sweblble Vﬁﬁ&,eﬂagic?}]aﬁélpt Arﬁﬁéﬁmniéyay gsféu' AbeBIld Anthahe

fluid loss increases-drastically an | ckness o - WD 98744070

PCT/ US98/ 063288, &nd one or trives additionslakatersiobibld gumscfasuse ad a dritling fuusido ndteryidaittingf
the drilling fluid. Acc | ati on of .the.wall .cake on t bor ehol e due to
the | oss of %'P%f‘st? ?%a@g%%l se%‘?‘“t't ﬁbe AFPT 37 ﬂ@‘ﬁ?ﬁﬁﬁ%eé‘ﬁ?k{g%@ﬁe‘gﬁew“ .one
i ni - g8 rect iophire RAGitiFADN Waler-S61UbIL ightls PFreAdn: A mbdfolileHiRday HRPOsifsh fr’bﬂg

t he pi pes, such as Iar‘gae, di ameter steel or PVC pipes. They tend to get _
stuck in t héubitagtakeaagulationer flegsulotion ypon gontact withisale-coriaminatedingier and bightsalide] y

bl ocked. A fl uid. ! gent .is. oft t e. dtixd iy | wWd tqg.10
mitroate @ havil THE RO Rl PR B RR el Pbhuling e dfcflalilinh”
I heol ogi cal prtep@nite esmpdsition viAdiie the diil. hofe £&3rotadP diilliag €hlid aiditiveltd 83l an earth

Al exander describes a conpositjon conbining a ter swell abl e c| ay,

particul arl °fﬁ%ﬁ9f’mrmup§ﬁ§§'5 dEhg‘?les‘H‘éﬁ raegh%?ﬁf\@'fﬁnagewatsramqﬁaﬁ i legoonRhettome
or noge addighi eh&s DhTRonfe Y ri b i s ad D1 y
drillthg anggéésmghlsagqoﬁbg%g&i?%%f.| | R’“i‘%éf’%‘ﬁ??‘@"%‘? %r%at%’ sliffadEt o Obrilns
xant han gumland§ll; Abe pridriart doesenot provide an aeceptable methud fordazing alarehrolswidergrasmg.u s

t O prevent _ thSmHBth Hlorﬁf.nk-hgrri]zi'o%?al cfil'e%goxfa? c'iﬁiﬁﬁ i ,t'giux gd Mn‘%@, auger dﬁlliﬁg, microtunneling,
: ~ pipe jacking, and crossings. The addition of one or more water_-solub]e gums may stabilize a
drilling fluid containing water swellable bentonite clay; however, the resultant slurry ormud is
25 not necessarily suitaBle for use in the above specific drilling applications for which the
composition of the present invention is p'é_rticularly suitable.
U.S. Patent No. 4,267,062 issuedto Thomas Byerley déscribes a composition containing |
a water-swellableclay gallant such as sodium moritmorillonite, a water-soluble alkali metal salt
such as sodium carbonateand a watef—solublé_. non-hygroscopic salt of carboxymethyl cellulose.
30 The compositionref the priorart when mixed with fresh water forms an aqueous slﬁi'ry asasealant
. for sealing abandoned boreholes. Thls art does not disclose a drilling application such as
mini-horizontal directional boring' and micrdtunnelin_g to which the present invention is most
éﬁplicable. This art does disclose that the cdmposition after being mixed with fresh water forms
an équeous slurry 'having. certain fluid f_heological properties su_itéble for the application.

35 ‘However, in Example 1, Table 1 shows the effect of sea salt contamination on two drilling muds
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substantial coagul ation or floccul at [ on‘ upon contact with _
sal t - cont ag; ter and-high.saline water. The prior art | ses
a met hod o?‘?g#lgﬁz@dri | l'ing, including the step of circulati %S%gjgggﬁfjoni te
conposition within the drill hole as a rotary drilling fluid additive to
seal an earth formation surrounding the drill hole, and a nmethod of hol ding

t - h i J | bot t 20 . _landfil.l : dqi-
e BSnt onBFEbUh e B GOk 5 R Db, rFses, i BRsToPSROFRVeRE o G SR POV 1B

'The prior apdresl@QF AP R BEHR AqASHS BRI frepRdd 6 the PrioP 8¥t] WhenPthE ShHQS ©
-underground, particularly in mni-horizontfal directional drilling, guided

bori ng, aucentagindtiéd wish sea saltoThe sk ofidesigblp dluidipperties ofibe priorast is gus toTthe
dditi f ) t.er-sol ubl bi |.i .drilling.fluid
Cont ai ni ng SRRETRERECELHPE i s EOmPOESon ol ghe Fan atioe e Heishrsy ip Sabiliibg, o

ja—

nud i's 25 the clay'@hirry) SRA BRslurdy iSétntadith@ed Bith the Svated cérlt@niabBigh sAP&mbdnGtion.
drilling applications for which the conposition of the present invention is

part1@ul arly suiAcsbidingly.there lasbeeniakecd foy 2@mmsitionsdhichovhes mikesdwith apaquéony
describes a c osi tion contai,ni a ter.-.swel.l abl e cl .gal | ant _.suc S
~sodi um rmnt%cﬁ Tf?ﬁf‘f@,w er\rkﬁfeéir(i'ﬂg?%ﬁﬂ\ﬁg vﬁ?“%}sieéﬁﬁ ¥ noggﬁl& 'g (HRgentagp

carbonat e aJadirénriéht Biitafke ind eﬁyﬁ&&éﬂ@fn&iﬁﬁﬁé@wﬁlﬂﬂﬁh SncértiallOOfERRYIytessuch
cel lul ose. 30 The conposition of the prior art when m xed with fresh

vat er f or masgAlthaenead sthishisiill mpintaine desirableflyid deelpginy PrapsTiies such asdove W8I es.
This art d ,$Gl rildil . lLication; LR g hor i tal
di'r oot onal B PSEE 44 SeBettomt Adn b et Rt el Sad bl Als RS

- nmost 18ppl i capllicablels ia Frittivlg nil@esr wins-hbAzdmntdl Bindcribha dENInR @Rided boring, beger briny
mxed with fresh water forns an aqueous slurry having certajn fluid,

rheol ogi cal MisFIpwteling and pipe jaskinerte installosrpalbhdip@gler Wity pipes, cablegiapgs diameyer
Exampl e 1, cLabl gnel ffect of sea salt contam nation on two
drilling i ﬁ“\’/\oa_’%g%/!%ﬁ%‘g%“&' T R -
PCT/-US98/ 0 of the jamed fromthe prior art and the present invention
" respectively. The. data. shows. a.l ar.ge i ncrease.of APl .fluid |ass: of the

* aqueous slurry Bf‘é 8’389\3%?%".“5# g?e PLgsEOt ‘W’FBHW{tﬁ@f%vf%ﬁcﬁqus‘g%?v&ﬁ Wﬁ‘F‘éd

- W thagea 'sakith anldtRedBHediim, 48 FloVRiE b Svater Bhskd ARG MhidBr &e ih kendMdsOdirekibndl S
due to the carboxynethyl cellulose in the conposition of the prior art _
| osing its drilliegenpliestions: in stabilizing the clay slurry, when the slurry is
contam nated wt EIEQ' I J: . | ;ng 4 '
Accordingly, t he&le agwgée@%og&ﬁggéag*t%% egﬁ%{(}?r% §%’¥‘§%§n&ﬂ%%&a ﬁﬂgﬁ m Xcg}?r% th
an aqueous in guided boring, mini-horizontal directional drilling, and auger boring to aid installationof small -

diameter utility lines such as PVC and steel pipes, telephone lines. optical cables.- ‘and
25 telecommunication cables. and in microtunneling and pipe jacking to éid installation of sewer
lines, and in river crossing to aid installation of large diameter pipelines. _
. Still a further objective of the present invention is to provide a drilling mﬁd with the
desirable properties such as high viscosi'ty,'hi.gh gel stretigth profile with réspect to time,
- especially 30-minute gel and loﬁr filtration rate for use in the specific drilling applications as
30 stated previously. _

Yet a further objective of the présent inventionis to provide a drilling mud for use to dﬁll
wells not only in an uncontaminated formation but also in a contaminated éﬁvirdnment, for
example sea water and brackish water ihvasion. The drilling mud prepared from the compoSitidn
of the present inventionmaintains the desirable fluid rheological properties when the drilling fluid

35 is in contact with sea water.
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medium forms a water based drilling mud which is effective not only in an
uncont ani nat ed envi ronnent but also in an environpent contani nated with '
hi gh. concenwoeas/4gomef el ectrol ytes such as salty water, and wechusssiosi2s
mai ntai ns desirable fluid rheol ogical properties such as ow APl fluid loss
and high gel strength profile even'in the presence of sea wat er, and which
is particularly 15 applicable as a drilling nud for m ni-horizontal
direcsional dri IAnddge;olgj&tﬂedfthelpresgxt irtvegion ib &y progide ahahpusixm%nﬁm@iegd pe

jacking to mal | di amete tili e rge di aneter .

L aver i o AR batpawelahe G DesioRIIATOVLIES MAGLER Mish & Hiopolymsranel % o

an obj ectl ﬁﬁfanbfbg @&ﬁ;gﬂ c&gyﬁggdfgﬁcahgd‘prow de a conposition, when m xed -
e

- an aq us nedium to provide a. water-based drllllng mud for
use intr enchl eﬁxlldmomet oh)et:aﬂve df ihk present ipvehtiareis koprovidé\a compasitivhj containityg 20
t he present nve ti rOV|de adrilling or use particularly in
gui ded bor iS¢ e isrohner st |xaﬂtf%blpp<3wafraarap|amlﬁﬁﬂmgﬁaﬂaa that dhe; drgling,

ai d ipst al | abd @infns 4B Opg:;raggp.t g,cﬂngx.gta&md&mmmgf%ﬁmﬂﬂ%&ﬁm

pi-pes, tel ephone |ines; ommuni cati on
cabl es, ands maﬁactwnhlsaitylwalgsaddaspepwaqeammmowmrd instal | ati on of sewer

lines, and.in ri Cr 0SS aiLd ipstallation of | e di aneter
pi pelines. Stil Iﬁ'ﬁ abpys; g otz 0 g’ffti“(?§° ‘?‘CPF‘F‘ée‘}SI‘%‘?EWPn PP APRaEEnt 8°‘Brt'3ﬁ/| de

ca drilling deudiptioh! l‘kﬂgegﬁlsdnag};gafep peide@ehairhe€s such as hi gh viscosity, high
gel strength profil'e with respect to time, especially 30-mnute gel and | ow

filtration rate lhone as:b_oqhmenua ﬁxes}msntfmv,ermpn compuisea pfinelyadivideds vater3@ellable

ob f .th :
or ovide a PR ko Repidh el et iiriRos Rt ah ol CHRe Sk A e

for mati on higtiual &@bdnﬁteﬁaxﬁcﬂ’ﬁlg}iﬁlﬂﬂér%dciﬁﬁ\édaﬁthmbolyﬁl@f exanpl e sea wat er
andbr acki sh wat er invasion drilling nud prepared fromthe conposition -
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in both consohdated and unconsolidated formations due to the drilling mud having the desirable

20 fluid properties such as high viscosity, high gel strength, and low fluid loss. _

| In yet another embodiment of the present invention, the &ril_ling_mud prepared from the -
composition containing an anti-settling xanthan biopolymer, sodium carbonate and finely divided
sodium bentonite clay is effective for use in drilling through a formation contaminated with or
invaded by salty water such as sea water or brackish water. ' ' |
Description of the Preferred Embodiment

The composition of the present invention preferably contains a water swellable

9
W

montmorillonite clay, primarily a water swellable sodium bentonite in an amount of from 91 to

98 percent by wexght carbonate salt of alkah metals such as sodium carbonate and potassmm

| carbonate in an amount from1to8 percent by weight; and an ann-settlmg agent such as an

30 xanthan type of biopolymeri 1_n an amount of 0.5to 4 percent by weight. The composition of the
| present iri*_ventio_ri when mixed with an aqueous medium provides a drilling mud suitable for |

mini-horizontal directional drilling and other trenchless horizontally boring applications. One 50

pound sack of this composition is mixed directly with about 100 gallons freshwater to make a 20

- pound per barrel (20 Iblbbl) drilling mud With the desirable fluid rheological properties most

35 suitable for trenchless horizontally drilling ap_plications in clean, uncontaminated zones where sea o

| - | THIS SHEET HAS BEEN |
e - ~ REPLACED

heet Has Been Replaced
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- 6- Anot her objective of the present invention is to provide a. conposi tion
cont ai ni ng fi nel%l di vi ded wat er-swel | abl e sodi um bentonite cl a% whi ch is
modi fi ed w YR % ?8po| ymer- such as xanthan bi opol yner,  and-c 6348

al kali salt. Still another objective of the present invention is to provide .

a conposi ti-on containing a selective biopolyner such as xanthan biopolyner
as an_anti-settli n%’ agent such that the drilli nlg mud mai ntai ns_high
strengt h f oValenss SURUVHE I0YRSIORS BRY eesue dTkase desigbledluid prapreties ipdudag srwl# ll?ngs

[ tact W t h
and ot her  cly iet, 884 20 pbBhper 160 oJiprofRB 016100 kg, 1 FENCS rtBiiChonEE SRV
descripti omegp:ﬁékﬁdﬁaueimmnntegéiexprpae&dﬁfbundsapenoo shhare fumt, @0 lesyahah a5H0R6/32). ay
OEr e A By v 1S B e e 5 50 i
mont nor i | | Oﬂieﬁ eég%ﬂ%dwfdfre%q&ﬁﬂb &ilid Ei?é%%ﬁlﬁxf ech& %'Hx t%@iﬁ%ofﬂt’éﬁ&'aes

t hereof and. the wat er - swel IS se t-ed ass _
conpiDsi ng high gel atrermptivprofiifor sasbendmg hmmg;wmspmb Ieﬁectg!am to ge@rthg barehadeeiednan

| t t di th t
O ot P e A et biver dulR e romanang e b onsin fos
clay such %nmﬂ&bﬁagm%rémwdﬁhﬁ& ﬂéufr | sl ﬁhéah.gaﬂ??-%&{l g%%%lﬁﬂﬁé &e%ugh

as sodi um carbonate, ~and a yner as xant han bi opol’y
_anot her errbo@hrmmtedcf the hempositioe of therpmmtummmmmdsmrmmdtm the dnilimg mudkwith

v enchi oas ot SSHEGE (4 PRl S BIPEZES.orthei F Bt e BHER: Beetine fuid fo

unconsol i. da{oeeoﬁtgrw@tdrn ifleQRchitedidg £hdt édtmd m@lpél?memlamzﬁ%&bmﬁz datal
fluid properties such as high vi.scosity, rength, and low fluid .

| oss. I n yeWelPoetlems's Mbcitheriti. Grebetib JiE. asme mvmmmdlx,mgbmc; ini Worldud

df h
B opor yner Ol Rt euReD, BoReRRR Mbh i tf 4 0 Bonf SRR ung g

ef fective fmepasedfrom the crhpoaiohlof augi?esantfmdﬁubn fHvobentha faco eateHtitteadation

i nvaded by s ter such as sea water or_  brackish water. Description of
t he Pref e?qu_:fa i %Wl s5a 5alt (A aqueous solution containing. 15 1b/bbl sea salt is eqmvalerpl)t to the

20 composition of sea water), the drilling mud still maintains the ﬂuld rheological properties

a3

satisfactory for trenchless honzontal d1rect10nal drilling. One 50-pound sack of the composition
is first mixed with 100 gallons fresh water to make a 20 Ib/bbl drilling mud. Thena dry sea salt
inan amount of 35.7 pounds is added to _the dnllxng fluid to simulate the situation occurring ‘when
the drilling mud is contaminated with salty water such as sea watel_'.' The rheological pfopertiés '
25 B include a vield point no less than 20 1b/ 100 sq. ft., a gel strength profile, i.e. 10 second/10 _
minute/30 minute gel no less than 15/25/30. and an API fluid loss no gre_atér than 34.5 ml/30 min
which is a 130 perceni increase as compared tb that in a ‘freshwater based drilling mud.
Commonly, percent.increase in API fluid loss for a lﬁ'eshwater based drilling mud when
contaminated with 15 Ib/bbl sea salt is gréat'er than 200 percent, if the freshwater-based drilling
30 - mud does not contain an effective fluid loss control agent or an anti-settling agent such as the one
described in the present invention. ' _
The pre,ferred -water swellable clay in’ the composition is a sodium-based bentonite
containing no less than 85 p&tent sodium montmorillonite and having. methylene blue éapaéity_
(MBC) value of above 70 mllhequwalent per 100 grams of clay MBC value is determined by

- 35 the procedure recommended by the Amencan Petroleum Institute (API) : API Recommended
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properties. The effect o

The conp05|t|on of the pr esent |nvent|on preferably contains a

wat er-swel | able nmontnorillonite clay, primarily a water-swellable sodl um
bentonite i woes/apmunt of from 91 to 98 percent by wei ght ; c apdIUSIsmes! t
of alkali metals such as sodi um carbonate and -6a - potassi um carbonate
in an amount from1 to 8 percent by weight; and an anti-settling agent such

~as an xant han type of biopolyner in an amount of 0.5 to 4 percent by

wei ghts.  Thepmgfigw$3 t (RN 30fsektiéh @T&%&hylbﬁé’ﬁ%'&ﬁa&ﬁ% CQomitRécidl Béhtaﬁkea@meous

-medi um provides a drilling nud suitab for mni-horizontal directional

drilling anyre&méplaypemhseséxsmbummmtddbgmtb@sﬁ Mg)ea:ptpimf e!axpm@essma emgh

Freshwator RoPimiironeln oL nito . Habfin 08" e Bieltal ¥otlon St Senc

desi rabl e f brefedablirfétitegicd BY aiy dhegichi. emerﬁa@&:nedmﬁahakefwhaér weﬁﬁmhkmn-based
horlzontallg drilling applications in clean, uncontam nated zones where sea
WD 98/ 44070bentonite clay in the composition of the present invention is in a range of 94 to 97 percent by
PCT/ q%SI OG?@{%@ water or salty water invasions may occur. Those

desirabl e f properties include a yield point no | ess than 20 pounds per

100 square feet TR®cohpdsittonSdlso dohtains adt il iétaledagdnatersadh dsSsodium €arbobidte or -
second/ | Oni nut e/ 30m nut e gel_ expressedi n pounds EB% 100 s uare feet, no

| ess t han 1BpssiupcarbopsiesHadinmcarongtebeing prefemsd g cfign of the sodium
11l
mllilitersp dﬁp%rcﬁa% xglna}ldérgélclltvfthwe%&ak&@whm?e c(la(}ﬁl lﬁ}e{cﬁgxpm@ox)xs E{]ﬁﬁﬁﬁiﬁ ﬂ%ganauo

hori zont al requires a
poi nt. and aofithe clay pdrtigjés @eﬂomtax&ngbxltt ot Giilly whilowaet syelltedicay mdlesrlggmab

spoils effectively to ke e borehql e cl ean, a low APl fil | oss to-
prevelt dri ﬁﬁrﬁﬁ heaimeied Gip Prf—'ﬁha\mt?rg hﬁéesgum.g&m&f mawiod H*e o partcles

further keep figirlfilRcRNGROKESHIRE & aﬁéarn%&éaemé gau.&ba Hancf"%e?dq%dmts ehhi N
agent |ike the one i'ncorporated in The conmposition of e présent 1 nvention

ai ds i n proprogenigs tarrethd nndxtatlng orfr ek aﬁfetchvctdesssef tbeslntlamreud inusudpentiing| cogings|

hor | sont a1 BRIy £ g0t arbiiplen e ling A daie e it mud to become

"Bi opol yrer .Eisﬂy,@&hatlhgbmksiyd'ﬂﬂcb&lﬁﬁﬁxﬁdf the hydrated clay particles. Once the drilling mud is

20 . fully flocculated, it loses the ability of preventing the fluid from invading the formation
' surrounding the drilling borehole. As resuit of ﬂoccglatidn, the API fluid loss of the &rillin_g mud
‘increases drastically. A .driliing mud with a high API fluid loss is d_etrimenial to any drilling,
particularly in directional wells. Therefore, a pgeper amount of s_bdium carbonate-. in the
composition of the pfesent inventionis critical. The breferred amount of sodium carbonate in the
25 composition of the present invention is in a range of 2 to 4 percent by weight.

A biopolymer mcorporated in the composition of the present xnvenuon is for effecuve
cutting transport, especially in curve and horizontal sections of drilling a horizontal directional
well. In the horizontal section , turbulent flow has been proposed as the ideal flow profile for

* cuttings transport. In many cases, hoWéver, 't_.!.trbulent flow may not be possible due to limited
30 - pump rates. pipe electricity, or hole enla:gement. which reduc_zes annular velocity. Iﬁ addition,
turbulent flow may not be desirable where unstable hole conditions exist, including.
unconsolidated or severely fractured formations. To achieve turbulent flow at typical anh'ular
velocities requires a low viscosity fluid. Dunng non-cuculatmg periods, however low vxscosuy

fluids allow cuttmgs to settle rapidly. In the horizontal section, this can be detrimental. The

35 settled cuttings or solids tenid to move along the bottom of the hole as waves or dunes. This solid -
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Wel | Problens”. M Seheult. L. Grebe Il J.E Traweek, Jr. and M Budl y;

. publ i shed | Wo' \%m‘gl, Oi [ err]’, -January, 1990. Furt herm)re anot BieF ek des R
feature of a 20 Ib/bbl of the drilli ng mud prepared fromthe conposition of:
t he present |nvent|on i nvol ves the fact that with the addition of 15 | b/bbl
sea salt (A aqueous sol ution containing 15 | b/bbl sea salt is equivalent to
the 29 ﬁ@f&h = 1RG0 TAsfat th | t he
fl ui d r heol ogic p?%sgg#r?{ngsﬁgg%%h{a&é}ﬁftgé iIJtairnel 1 ess . holrt%ezggﬂtlgl &éh{i&l,

di r ect’i onal 1t atam lldadrtg errfiepipe mpoemeht aad suddentchanges inplale tirextion.s Toi preventsotidd

wi th 100g sfresh water to make a. 20 Ib/hbl drilling nud, Then a dry
sea salt in s URrGURRE on-SIBulating  Rerids | EEquiER] JHEh GUIPRRSICH PTOPFgS:f ma?sarefioat
sinulate thggsd mneaeaﬁwsﬁéml brid - Grdud, 3 OLehigell Str St 0% FBERAS

salty water suc as sea water. eol ogi cal propertTes 2 I nc e a
yi el d poi ntbinpolymers testwmh@@vdrwhgdégrempf improvemenyél cuttingesugpénsipnoThe lappdlymer 10 -
seco /10 m nut e/ 30, m nute, no |l ess.than 15/,25/30, and an APl fl ui.d | oss
no gr at er ?qlﬁfff’ er@e Fpmnegsit HfWﬁPEfﬁel}tgn‘éFnE%*S&é?“ééﬁRPnﬁlﬁ %5@@“6%‘ WP deed

to that in &qﬁm, n
APl fluid. Ioss for wat'er éadslggmﬁﬁﬁed%g&%%en C%E?gr%i%gt)g%?%‘{hh
15 | b/ bbl sasaXANMIS maanaerateéby KHamOﬂGmelqbérmanphké modt eyrithetic polymers viithdingar
drilling 30 not ontan n effective fluid |oss. control ent
or an ant - BelerriEr st e henliaet el e atard Hiy el eSS RoGaih ifoughd

invention. Jdofld 6f SulyRer-HByme dhhing b The GeMork Br bafiche® m&utar Qitudnsre JF the
sodi um based bentonite containing no | ess than 85 percent sodium

mont ndri | | omrtthanah@ﬁmphgtrrmehw exaslipntiuttingp sespeysiqovibaacteaistins. ofhingperor70
mlliequi vaI rans ue. . s .det

the proceduf eprrggotl)’m’%e odt«ggml%cmf"ﬁ l%\%%{teﬁagﬁo‘bg?tb&“gﬂ%ﬁ lfﬁssgn @ Poelgefgﬁfe)sboﬁbf)le
-Recomendedopef; partic@l P/ cﬁﬁﬁ%ﬁd horizontal sections of a directional borehole. : -
PCT/ US98/ 06328 5 Practice 131 (RP13l) Section 9 faor Methyl ene Bl ue
Capacity of Oomw%?‘@?aﬂ the sy wheticelinesh polymers sichges polyacrylamide and co-polymer of

I ticl )
srml |- enoughoyeRadlde B LRISAA RS Son oF B anfohi ARNGBR AL SRR bBYCT
sodi 2% bent mihﬂaedCMC] with rlméarmdlegulm&tnmnnest Ieacve ihe m#emh@mshmhkmg' fwhen the
- f d f t | | abl based b t

B opos & | onPUPRErRIEERE R RRAT MOH SHDY PR, e oo raiessToe e islimes,

the polymer slurry viscosity reduces simultaneously. The xanthan biopolymer such as XANVIS

~ having a molecular structure similar to tree branches is not affected dramatically by salt such as
sea salt contamination. Therefore. the effect of salt contamination or sea water invasion on the
25 k -<utting suspension capability of fhe drilling mud containing XANVIS and sodium carbonate is
insignificant. The XANVIS should be incorporated into the water swellable clay and sodium
- carbonate in an amount in the preferfed' range of 1 to 2 perﬁent- by weight. o
The composition of this invention is prepared by coﬁventiqnal dry blénding procedures. -
- The order of addition is not critical 'h'owev'er itis advisable to obtain a homogeneous admixtu;e_
30 by blending the blopolymer and sodlum carbonate into the water swellable clay.
The following examples are given to illustrate the invention but are not deemed to' be
limiting thereof. All percentages given are based upon weight unless otherwise indicated. All
' measurements Were performed in - accordance with the American Petroleum Institutes |
Recommended Practice Standard Procedure for Field Testing Water-Based Drilling Fluids
35 ide_htiﬁed as API Recommended Practice 13B-1 (RP 13B-1) First Edition, June 1.1990. -
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* ‘cases; howe

10 . weight. The conposition-also contains an al kali netal carbonate
such as sodi um carbonat e -or pot assi um car bonat es; . sodi um carbonate betng -
preferred. W@I84d49idr t ant f unction of 'the sodium carbonate i nd§THSB806328Wi t h
the water swellable clay in the conposition is to induce floccul ation of .
the clay particles to sone extent but not fully while water swollen clay
particles begin to 15 hydrate when m xed wit‘h fresh water. The
resultsing clay slurry with nost of thBXAME/LEdrtl cles in their floccul ated
state shows a significant increase. |n;€ ? Lingth and yield point. Both
properties are the indication of the Eq ness of ‘the driIIing mud in

suspendi ng cut t i PES codiBNRIRAT of BX BRI YhveRRcH Wik HRipRRA Bty Eoléndirgh®5 %6l Wy dnking
mud causes the drllllng nmud to becone pasty, indicating excessive

fl occul at i osodifimtbentohigei280 owsls biag), ﬁérspdxmboon@émw\@r)d ard 1% of amenti-sestlipg
fully floccul a he abi ntlngtheflwdfrom
i nvading th@?&)?ﬁ%d&ﬁm@a’rﬁ% Pgu@o’w?é%éﬂef&cﬁ‘ée %orehol e. As resul t of
‘flocculatlorﬁeﬁﬁﬁﬁﬁ —TnCcreases drastrcql ly.
A drilQing jud vlirade Namei gh |API f(Iham'dalICeI!!BOS!tlsn det [ rrent al V'owwfdrl L1
particul arl

y A I rectional [ a pf sodi u
carbonate i delEee‘gcorrpom ti onﬁﬁ IO'I:%%IQ% Qé‘ﬁl nveng ?ﬂéjﬂ?ﬁ%ﬂ‘?g‘% The

pr esent .nvmwwrs in a reirigpelymér 2 to. 4 percent ﬂ%‘ nglﬁtﬁrom b| 0poly |
i ncor por ate posiftion of the present jn %0 is for effe
cutting trapsggigm especi al 'Mod:d%d&uaxé/s?cpamerhorl zohbabid BAGiE FAS, e dri ||
a horizonta d| rect|onal wel | . In the horizontal p@@uiéan, turbulent flo _
0Sed geal—TTow profi1T€ Tor .CJttlnstransport In frany
| RelyErieny cAiiosbe possi bl ¢ &f S‘lB“gI Fluifs+lesy 30 |
Nop—of—hol-o—enlargenrsnt

rnﬁlllr\r\f\ '\nnlll '\

punp rates, |
- velocigy. I )adwlsmon,
hol e condi t ffons exi st
formati ons.
reguires a

T

turb a6in bicbsyhenay NOt- be 10:Slbd’(ait11|ﬂd®bb.¢re unst abj e
i ncljudi ng unconsol i dated of (Mey@ el y fractured '!I

veturblu ent 1low at typical annul I.ties
éﬂ%ggm ty fl %'EP(’IYBffrgf"ﬂg non-ci r cul d%[l d%"um l}' owever

|OW Vi scosi Y Httds—at+ow ULLIIIUD to—settte aptory- III ttre—horTzomt=
section, thi FUTER-GHEKEEL r i npmodified sifrkte 35 ~ set { |Bexdid riling Figids. loe:  sol i df
- tend to nov om of the hole as waves (Hustofnes This salid
V\D 98/ 44070 LOLOSS® guar gum ' * | Baroid Drilling Fluids. Inc
PCT/ US98/ 06§28 S | (Houston)
20 The percent wei ight distribution of the three components in each formulation remains the same;

the only differencein the composmons tested is the anti-settling agent chosen. Two 20 1b/bbl of
the drilling mud were prepared by mlxmg 20 pounds of each composition with one barrel (42.
U.S.gallons) of fresh water to'pro.vi_de. a homogeneous clay slurry. One of the two slurries was -
contaminated with salty water by adding 15 pounds of dry sea salt to.one barrel of th'e clay slurry.
25 A 15 Ib/bbl of sea salt aqueous_ solution is equivalent to natural sea water. The rheological
prbperties of both dﬁlling muds containing 20 1b/bbl of the same composition, exceptone in fresh -
water (uncontaminated)and the other one in sea water (contamixiated), were measpred using the
API recommended test procedures. Tablé 2 and 3 list the test results, _Each composiﬁon was
tested in two runs with and without sea salt addition. Runs 1 to 16 involved eight (8).
30 composmons with elght different antx-settlmg agents Runs 10-1 and 10-2 are duphcates which

were tested independently to ensure the precision of the expenmental procedures.
- -10-
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5 - build-up can result in increased torque, drag, and the inability to
transfer towossdee. | n addition, it can lead to erratic pi pepamusssmss2sand
sudden changes in hole direction. To prevent solid build-up during '
non-circul ati ng periods requires high suspension properties, neasured at-
extremely | ow shear rates such as 10-second, 10-m nute, 30-m nute gel
strength profile. Several biopolynersgkaMedeghow varyi ng degree of

| nprovenent in cuttings suspension. The biopolynmer 10. sel ected for the
conposi tion of tHetpfteesultrindicasethe stumy inaddfeomm each pompesitionespataining mainly sodieni a

in the stu - i 0RO Li.S_a. hi y~refined conpletion grade -
cant han bl ol BISRErEGurit AGERaRREM BT Bt PPl ThoRar a0 el PRedies o Sy
Unl i ke nostweygnilfetifeqed bireses whit Rdditioe ar ArBhE thilsé préfefties tdhhbed L3 result of
bi opol yner sel ected when m xed with water creates viscosity through a-

networ k of Pescplatien,dhreg prapetties swhighrehangedaness prafeundly arsy inerehsecf AR dlaid toss,

strughure of L . .xanthan hio ner  attributes cel l ent .
cut ¢ 110gs s npisas drield poitt Bl BBt B0 B o s PR Nefifi, e Bier i
macr ool ec uprapertieycan be Liedas Wittha foridreRfliS ah Sffe@th@Rhii abnling ak@R o bdiacdipieral e
open, particularly in curve and horizontal sections of a directiona '

bor ehol e. S@ike omMpopiEios githepreseat inv%véianslﬁbtw#BMW“%%@W@WWS&#&%H&M
re _ . ol . . o on o
cei Tul vae (BRCREENAS XeAH & Sondifhaliflcnthrdibiche P BOUEEET v Sy Rl 8

- .ol ecul ar sBinghamreld hathe, treasdren dengtigsOteqatied nK ingyevhe drilling  Heily Which are

slurries arﬁ%conta ) 0 t(é& \gith salty water. Because of shrinkage of the
linedP pol y» W%ﬁeer'b‘fsy pldpoipt ickiis aeranally obiained by the diract-indicating viscometer
-xant han bi VB A JGMC ' : oAl : jed)ar to:
tree branc(r)\%gh.i S not aﬁﬁ?{ﬁ%ﬁg@%?ﬁs@‘ i%'lcsa tﬁlésmuc éggé' eng rgédﬂé f n°t'_
cont am nat i asiequartlg rapplicable tohthe efriiling flaifls sedthiningnpaiymers éspecially hose palymers

i nvasi on on e.25..,  .cutting_suspensi,on capabil.it f the_dri]ling d
cont ai ni ng S@ﬂ&%‘% Bigh gebgr a%@?,@ﬂ‘@ﬁ %gﬁﬁﬁff‘? é’!ﬁlff."m?ﬁgf %ﬁl\‘ilﬂ"g_‘gsﬁ’g‘gl d.
be i ncor por @ntiinihg polykdees Wfedr QEAIROR lof 38 @ICARY ndD FfEQALHAREE B QR QishdhsidR
amount in the preferred range of 1 to 2 percent . The "conposition

i ) ed_rang 1 ] by weight. T

" of tRPs i nveRRbility of thediritling rau. Kherefore.dtnanaotde usedastome nﬂi%ngnisn&c“émtb@r.t‘whe
order of adgi;liiR8hekSesh b Y | § ol i to obtain a

honogeneous algrgg é}%ett?ees g%’ APl hh%?t)%sl %ﬁ m‘é‘ eeé%is%p y#@‘?\ﬁgﬁ’a ug%éé?suﬁ?{eenmg

car bonat e i eriterid fog- chadsing thaahdsabffectivt agti-sektinglagbhtafol thg compogiti@Softhe pehsattn

to-illustrate the invention but are not deened to be Iimting thereof All

per cent agesYTPER are based upon weight unl ess otherw se indicated. All

nmeasur ements we r'ﬂv@%‘%ﬁgﬂﬁm dalRuRE6PEH@RCRrethinb ckaﬁa&tz?cigggpn E%f&hﬁﬂépease

I nstitutes Reconmen Practice Standard Procédure for d st ng

Vat eR3Bas ecpfml?lmuiic}]lgsq:angi(};geﬁon II- percent decrease of 30-minute gel strength of the drilling mud
e before and after addition of sea salt. | o ' '
~ Among the compositionstested; the most desirable composition would be the one which
provides the drilling mud with the lowest number of percent decrease in 30-minute gel strength
30 after the drilling mud was mixed with 15 [b/bbl sea salt. The acceptableanti-settlingagent should .

' ' méet the specific percent set for both criteria: the criterion I of less than 135 percent and the
criterion IT of less than 45 percent. | , |

~ Table 4 lists the percent changes in both criteria of each composition tested. The data

shows that BARAZAN, BIOZAN, and XANVIS meet both criteria. These three products are

35 biopolymers available from Baroid Drillihg Fluids, Inc. of Houston, Texas. XANVIS is a xanthan

- o-11-
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35 identified as APl Recomrended Practi ce 138— 1 (RP 138— 1) Fi rst
Edition, June 1. 1990. -9- WO 98/ 44070 '
PCT/ US98/ 0609844070 S : EWF‘[%S/!%ns 1.
to 16 The conposition of the pr esent i nvention was pr epared by bl ending 95%
Woni ng sodi um bentonite (200 nesh size), 4% sodi um carbonate (powder), and
1% of an anti-settling agent selected fromthe follow ng conpounds

respec i vel gumilfiopolymer. They allTpradide tendrilling mud with adeguaterisespenstoneapabilitydn

Manuf acturer_Cel | ex| e Sodi um salt of met hyl roid
o1 g tppetaniiged (b coppminased, gyvironinets hovweved XARYIR ol brsfecgbis-.|
bi opol ynmer Therefore, the XANVIS biopdi¢meOwhd keléutdd &k @We&édoﬂﬁxt&&)m iethe]
nodi fied cel | ul osi c pol yner Baroid Drilling Fluids, Inc. (Houston)

PAC-R[err] composition of the pmsgrgnnmngn c &he gompesition compnsmgm sveliable |s¢d1gn

b1 opoyrer . betb B Sl Gcpongae md BROKSNEIS biomphimer whsn mtAONRF Bty e,

bi opojo/Mer  grbVides a drilling mud which Baet &fdafeuIUylssgwE:mdﬂmhmn (Houst on)
FI LTER- CHEK| err] nmodi fied starch : Bar oi d Dr|II|ng

Fl uids. Inc. (Houst on) LOLcsS[err] - EXAMPLE4 guar gum

Baroi d Dr|II|ng'FI uids, Inc. (Houston '170 The percent wei ght
distribution of the three conmponent s i ack %or nul ation remains the sane;
the only differenci impoitditt t6 Gﬁﬁlﬂﬁbtﬂl@%lghﬂﬁér&ilt iditribdobf eachedohiponent & that

chosen. Two 20 | b/ bbl of
composition of the present invention to obtain the maximum effecuveness of the drilling mud for
15 the specific drilling applications. Since there are three components in the composition. the
| process of optimizationis to keep the W¢ight percent of one of the three compoh‘énts constantand
vary the weight percent distribution of the other two compb_nents. .
The first optimiiation was conduc_ted by keeping sodium carbonate at a 'constarit of 4
percent by weight, and varying the weight percent distribution beMeen Wyoming bentonite and
20 -XANVIS The total weight percent of the three components should be equal to 100 percent.-
Table 5 (Runs 17 to 26) lists the first optxmmatxonresults The data indicatesthe opnmum weight
percent range for Wyoming bentonite is from 94 to 95.5 percent and for XANVIS the range
- should be from 1 to 2 percent.
EXAMPLES
25  Runs27t036 |
The second optimization was proceeded by kéepin'g-weight perceht of XANVIS ata
constant of 1 _pércent and varying the weight percent distributionbetween Wyoming fééﬁtonite and
sodium carbonate. Table 6 (Runs 27 to 36) lists the second optimization 'resul_fs. The data
indicates the optimum weight perceni raage for Wyoming bentonite is from 94+to 97 percent, and
30 ~ for sodium carbonate the range is from 2 to4 percent. _ _
| The results from both optimizatienruns concludes that the optimum welght percentranges

of each component in the composition of the present invention are: 94 to 97 percent of Wyoming

sodium bentonite, 2 to 4 percent of sodium carbonate, and 1 to 2 percent of XANVIS.

-12-
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the drilling nmud were prepared by m xing 20 pounds of each composition Wth
one barr el 6&769 aI l.ons) of fresh water to provide a hormgﬁ?f_
slurry. One Hne two slurries was contaminated with salty wa e@g%{/&g%i ng

15 pounds of dry sea salt to one barrel of the clay slurry. 25 A 15
| b/ bbl  of sea salt aqueous solution is equivalent to natural sea water. The
rheol ogi cal properties of both drilli s containing20 | b/bbl of the

same conposition, except one in fresh wat er (uncont am nat ed) and the other’
one in sea—wa 3 ,

test procedur escoﬁamgoﬂom%oiobmtx. ptabﬁsmss of mbmumﬁambmﬁm&d FROMe: WaS
tested in two rTHEPRIOR ARPEUE. PATENTY4,267962) ARD THB SRESENT INVERUTON IN FRESHIWATER

i nvol ved ei ght WV8H A WITHOUTSEASAST CONTWMINAITION ght different anti-settling
agents. RunsJﬂJ_audJﬂ_LauLdumJ_aaLeubJ_ch_mew_LesLecu_ndﬂpmdﬂMI y
to ensure t i sion of the experi rre%&igpr ocedur es. WO 98/ 44070 -
PCT/ US98/ 0 bentonite (untreated), wt% - 950 2 The

t estresul tssoaﬂhQam;;hmﬁ, urry nmade from eggh conpositi oncom)al ni ngmai nly
sodi um bent sudivin@erbdrphistiveceldiecnr)akred af t enoaddition of sea-salt. The

r heol ogi cal Apisegiag igere ipblymdpwsh ur ry wer e -al so af f ect ed by 1sea sal t

addi tion. Anpng those properties changed as a result of flocculation, three
~properties Wmyorrretiariged nobt ! Yo pTtesicyager. add20 ppundyof eagleblesfl pragact. #nldehmfdross

10 i ncrease of yield piimitutesuying HaoitpeWBe of 30-ninute gel strength.
Natural ly, fhes hree fluid propertieg can be_used as rlterla,for

screeni ng a§'| aﬁ t]I ve anti-settling aé%nt to @% i ncorp2 rated ifL the
conposi tion Kl tt € present invention such that the drilTi ng rmud can

mai ntain tNOSe desiraple characteristics even 1 n a contam nated -
environment. However, yield correctly referred to as Binghamyield val ue,

s .Illl-..-

-neasures the stress requi ARe added 9% Yah tieRRmEWwislide fbr fd mim@s, Whi ch are 15
Newt oni an f Rhgbloktcal papertiet poi nt which is nornally obtained by the -

di:r.ect - i ndl?,*mlq\mgomx skonet er such adi FANN 35A By subtracti#ng the pDastl C
vi scosity fY¥eAPiRdYEI®'? pm readi ng '3 not adeqdhtely appl?Pcabl e tdlthe

drilling fluids containing polyners, especi al |y those pol yners exhlbltlng
hi gh gel stcamsghdh bisrapse of that, a change in yield point of the drilling
mud cont ai ni ng pYsyedsst af t er addi tizén of sea ghlt does 132t infer 2& change
in cutti ng suspeFPs‘Flwsel - a3 27 56 - 36

30 minute gel -1 28 65 40

. | 105 38 s - 2
Filtrate (API), mli30 min |

.
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20 capabi I'ity of the drilli ng nud. 'Therefore, it eanhot be used as one

of the cr_ite{ EY other two fluid properties, t.e:," APl #%ﬂ"! 0SS and
30-m nute ge rength, should be used as screeni ng crlterl a

the nost effective antl-settl i ng agent for the conposi tion of the present
i nvention. Two quantities by calculation used as screening criteria are:

Criterion 1- percent increase 25. of APl fluid loss and Criterion I1I-
percent decrease of 30-mnute gel strepglks0of the drilling nud before and -
af ter addi conpositions he
nost desir ition whul d b the onge which provides the drjilling nud
with the | r of! pejceft decrBasd i #*30fmifiut g 8 kt Fenigt M 3¢
after the d was mixed with 15 [}jb/bbl $ea salt. The accleptablje
anti-settl houPd nget %% he| sgéci fli c %per gentd set Por | bB hl cPitdria:
the criter -t -aA—ttof—f-ess _tihan
45 per cent | stg the pgrcent ghanges, i nfbogh ¢rijerfa,off egch
conposi ti o} cresheowts Th atajshows fthat BARAZAN, | Bl OZAN, = and| XANV S negjt
both critefra. These [fhr ee pr oducts| are 39 pT OpOl yNEer s avai IEDI € 1fr om
Baroi-d Dri | [Argmifd ui dSCELLEGX. | CELLESUISBIOPAN | BIREAN KANHS| CAT-BI kant h :
98/ 44070 agent : ' PCT/ 1198/ CRAP8 5
gum bi opol yner . they |al | proyide th d{i | 1fi. ng; mugl wjthfadequat g suspen i on
capabi.l i t y|l iwgeeuncont am nat edjand cont am ngt ed en ironments; however, NVI S
IS nost prgTerapl.e. Thererore, the XANVIS DI opotrymer S Sefrecred as tije
preferred juslury gmpardtivng Y@ wirel bitfresh Reer. GINPBBrds of edch tixhd rdd@r. Pt dseint20 mhmentTn
The conpos|ti m_agmlmwmquabl e sodi umbentonite. sodium
car b_onate_ , %gb,XAl\ |o Q! XJLH v%e?F m x _8‘2 tg f _esia wat e or 1Q
provi des ajet+r+trg— —5—-east—affreeted WEe e DR ERF-RaH]l On.
'EXAMPLE 4 EaSalclig/od: O. i pporftant tq opgi m ze.. th( wai ght. _pef cent
di stributifjn of each conponent 1n The conposition of TNe present [ Nvenyj on
t o obtai n | Becpgheslogiesh ef f ect i veness of the drilling nud for -

600 rpm 9 | aw s | a g2 | 10 | 60 | 5

300 rpm 23 39 |7 34 34 60 62 | us 48

J200mm N 36 30 31 51 |. s7 39 45

100 rpm 21 33 25 27 0 | s 3| 4.

6 rpm. _ 7 25 18 19 2 | 36 | 28 3

3pm t6 | 2 7 | s 27 23 27 29

Plastic viscosity. | © 11 5 T 8 | 2 8 w |7

cP i .

1 Yieid Poine. - 17 | o3 26 38 54 R B

1b/100 f°2 : _ . 3 ]

10 second gel, 24 21 24 20 30 19 % | 26 |

I00 A2 o o

10 minute gel 43 ' a3 | 2 |z | oo s | 30

30 minute gel 51 28 52 32 39 8 | o 35

APl fluidloss. |. 9.0 - 33 | us | 255 125 | 46 75 28

ml/30 min 7 : A : . ’ . :

-14-

~ SUBSTITUTE SHEET (RULE 26)



15 the specific drilling applications. Since there are three conponents
intherco (N the process.of optimzation is to keep t@%iﬂﬁ' j :
per cent opngﬁg&%?ﬁ?he t hree conponents constant and vary the welg%yﬁﬁﬁ%eht
di stribution of the other two conponents. The first optim zation was- o
conduct ed by keeping sodi um carbonate at a constant of 4 percent by weight,
and varying the weight percent distribution between Wom ng bentonite and
20 XANVI'S. The total weight percent of the three conponents should be
equal to 100 percent. Table 5 (Runs 17 to 26) lists the first optim zation
-results. The data indicates the opti num wei ght percent range for Wom ng
bentonite is from94 to 95.5 percent, and for XANVIS the range shoul d be
from1l to 2 percent. EXAWPLE 5 25 . _ _ . ‘ '
Runs 27 to 36 The second optim zati on was proceeded by keeping wei ght

percent of XANVI S at @ gonstant of 1 percent and'varyungthe wei ght percent
di stribution between ¢m ng bentgnite and sodi um carhbonate. Table 6 (Runs
27 to 36) lists the secdnd o im Zation results. The data indicates the
~optimum wei ght percent|dlange = or \A\%omrri ng bentoenite issffrom94 to 97 .
percent,- and 30 f of*|SodFum car onare“fﬁe"?aﬂg%”FSffron12 to 4 percent.
The results from both pptim zati oqruns concl udes that [the optinmum wei ght .
percent ranges of eachi ¢onpogent iin the conposition off the present o
invention are: 94 to 97 |percént off Woning sodi um benfjonite, 2 to 4 percent’
of sodium carbonate, ag] 18t&E 2 pdRcent L AN R 3-9Y- WO 98/ 44070
- PCT/ US98/ 06328 TABLE || COVPARI SON.{OF RHEOLOG CAL PROPHRTI ES OF THE DRI LLI NG
MUDS PREPARED FROM THH PRI OR ‘ART (jU.S. PATENT #4, 267, 062) AND THE PRESE
| NVENTI ON | N FRESH WATER W TH AND W THOUT SEA SALT CONTAM NATI ON 1
For mul ation - - ¥ : Prior art] - =
Present invention Wonjajg el @ut|@  uBT 8&H)o, X BN 6 - 95.0 .
_ | B
z
N
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o n < we—~ e
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Sodi um carbonate. w %
4.0 Sodium car box rret hyl
(bi opol yneWP 844t :

pr eparation:

cel lI'ul ose (V\P) |

To 1 barrel

of fresh wat er

40

V\K % R Y

.16
 SUBSTITUTE 6HEET {RULE 26)

"1 0 Ant |P(ﬁg§g9l8)o@ﬁsagent

1.0 Slurry

add 20 pounds of each bl end

product and shear fof=20—dguias sl ng tdag-Lton . Slurry, |b/bbl
20 20 5 | . t. | b/bbl _
-- - 15 of E | 2| 3 - ddded seat salt the slurry
was m xed. for 10 min tes Rhiq-olgag cgl properti astic viscosity. cP .
11 5 a |14 : 10flyield point, Ib/100 ft~2
17 - 34 25— s4l Cel strength I'b/100 ft"2
10 second get 241 . | - 32 .
25 10 minute gel =l £ |48Y%| = | 27 56
36 30 minute gel | & |S5F 8 | 28 S 65
40 10.5 8 _ - &=70.5 22 Filtrate (APl), nl/30
mn -13- SUBSTI TUTE HEE('{ LLE 26) YAe] o
PCT/ US98/ 06328 TABLE}2 Bermjl afi pnz | ¥ #2 ©#3
#4 - #5 #El ol E#7 § | w#8 _ _ 95
95 95 5=} 8 | 295 = | &5 95 . 95
bentonite. wt % Sodigym &} | & | = | 4. 4 4.
4 4 44 g Ara.ri\u.nar_e_rm. A - setting CELLECX
._CELLEX Bl GZAN I O%\N ECAF_ QI | CAT- .
gl o X > P
&) =| 35 Z {2
2l ¢| & | g = -
- = :
= 2 _
S @~ 2| 2|8 g
Q
9 .
Z N —
Bl o 28 F | s s
2l w1 B2 < g A
= | =8 ©
r4
z .
z
=21 B z
- ] Z < o
4 ‘m | @
: a
] ;
a8 : _
'-<- _§_ é X o
gl Hzl3]8 2
o E O O _
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. : [ B
_ ' ga 5§35~
E e | L | 22| 223
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agent Anount added. wt% Slurry preparation: To 1 barrel of fresh water,

add 20-:pou f ch bl end product, and shear for 20 m nut e: dﬁﬂ :
Ham |t on l\/ﬂ?@iggmpgﬁ.'ﬂ urry. | b/ bbl - 20. ' : 23’.- §_§9{053§ 8 :
20 20 20 20 20 Sea salt |b/bbl - '
15 : 15 . 15 15. 15 Slurry rheol ogi cal properties
600 rpm [ N— Y W —45 42 . 82"
70 60 Eeooﬂn_ - 22 39 - 34.
34 - 60 S| [RI2] 442 RIB[F[MBI131Q0 nm _ 25 - _
36 . 30 31 51 57 39 45 100 rpm -
21 33 4 25 21 |- 40 . 52 33
41 6 rpm B fslslel<11]: alaln?el=]= 18 - 19 .28
36 28 = §13 1A | o | 24 17 -
18 21 Q 28 21 A9+-H4stic viscosity. 11 _
5 11 2 .8 2p 14 7 cP Yield:
Point L712F =1~ R4 - [BIR|R|5]348 26 . 38 .
54 . 32 9 golipf1jo® fFH4r2 19 lsechrd 24 .21 .
24 20 £ 30 - 126 1b/100 ftr2 10
m nute gel a [4l<in] I2]:] 2islalelalz]a 27 37
20 75 © 30 (30 minutle d& | | . 28 52
32 39 @ Llligls 92 3slapl fluidloss. 9.0
38 11.58 || | [25.1% 2|, - 46 7.5 ~ 28 mM/30 mn
“14- vo o8/ ad@7qRIIR2 Bl |elelelsirl | | o
PCT/ US98/ 06328. & 2
- Z E
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WO 98/ 44070 '
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-19- What WOBHMOTRg is: 1. - rilling fluid
drilling through earthformatlonmi\ ml helectrolytes
conprising: water; and a conposi ti ,,l id water, said

-conposi tion conprising about 91-98% by .wei ght . of a Water-svvel | abl e cl ay
gell ang sel @ Ed @'rl om!t-he class of natural and synthetic versions of

sodi um base ‘cal ci um based bentonite, nmontnorillonite, .
beidellite, hectqri teA AR Yaded, dﬁmﬁgeﬂtﬁdt esefill dforr deillifie shroligh’ et fol@itibons
- 1-8% by weight of a water-swellable alkali. netal carbonate selected from .
"the group csmmarﬁgvorhémdnn@s PURRISHZEIM and nixtures thereof, and about

. 5-4% by wei ght  of vvg er-swel | abl e- bi opol yner sel ected from t he cl ass

consi sting of . natGra nd nodi fi ed xant han gum welan gum guar gum

dextran gum |oc u&s‘ontpeazﬁogmmedamb SHick Wwaife® Ssaldedrgsition compim@g disdut 91198% byi d -
according to Claim1l, wherein said conposition mxed with the water

conprlGes abvsightofia wrws-myellableghy gellant selpsteg framy thg lassofgrtvml pehexshetie versions

of sodmm-based-bentomte calcium-based bentomt_e, montmorillonite, beidellite, hectorite,

saponite. stevensite and mixtures thereof; .
about 1-8% by weightof a water-swellablealkah metal carbonate selected from the group
conmsunz of sodmm, potassmm and mlxtures thereof, and - _ '
about .5-4% by weightofa water-swellablebxopolymer selected from the class consisting
of natural and modified xanthan gum, welan gum, quar gum, dextran gum locus bean gum and

mixtures thereof.

2.  Thedrilling fluid according to Claim 1, wherein said composition mixed with the
water comprises about 94-97% by weight of finely divided sodium bentonite, about 2-4% by
weight of sodium carbonate and about 1-2% by weight of xanthan gum. -

3.  Thedrilling fluid according to Claim 2, wherein said drilling fluid contains about

- 20 pounds of the compositibn per 42 gallon barrel of water.

4. The drilling fluid according to Claim 3, wherein the constituents 67 “the
composition are all mixed together prior to mixing the composition with the water to form the
drilling fluid.

5. The drilling fluid according to Claim 3, wherein one or more of the constituents
of the composition is mixed directly into the water without first being mxxed with the remaining

constituents of the composmon.

| THIS SHEET HAS BEEN
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f REPLACED . 4
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about 2-4% by wei ght of sodi LLm_QaLbonaL-e—and—&beut 1-2% by wei ght of _
xant han gum 3. The drilling fluid accordi giﬁt‘.o Cam2, wherein said * -

e o Y o e

ing to Caim3, wherein the
constituents of the conposition ar i xed toget her prior to mxing the

conposition with the water to formthe drilling fluid. 5. .  The drilling
fluid.according o O aim3, .wherein.one or nore. of. the S |t he
conpoSition is nPxed i PEPPFOR for mpﬁgg YAt WAt {9, form ?l‘?@? ﬁjﬁ@%%@
with the regghptisigg: constituents of the conposi tion. 6. Acorrp05|t|on for
mxing with water to forma water-based drilling fluid, conprising
REPLACENVENT SHEEabouQ (91-98%bx|tw@ght afos atemewejtableotiap gﬁ)éarérselsmd |ﬁ:9m thecdlasy
. gel | ant selecte omthe.cl s nS|st|n of,. naj.ura ’letl

versi ons of %"&ﬁ ?)tm il and s er m"ﬁ"é e 204w k’erxr’g “én bentonite,

bei del i te, rd&ﬁﬁﬁ&ﬂlohﬁe, berABNit, h@ctor?t&% f‘d?ﬁtbtﬁeveﬂﬁfé fddhixages th&@ét?Of about
1-8% by wei ght of a wat er - swel | ab kal 1 metal carbonate selected from

t he difass consi sllbtwgl-ﬁ% byowsightof pwaugswlableaﬂrahmefal earbenaterseleeted fromibe class ut
5-4% by wei at er - swel | abl.e .bi on sel ect ed fromthe class
conS| sting 8&5%}{1%?@70\86 Pﬂ%ﬁ'fffle@d\?g}@fggig&g&’ nt han gum wel an gum guar
gum dextran gunkbuPGLush bﬁ@&@h@f@wa@@@wmwm@wﬁh&rsae&tedf}om the clRbsonsisting

conposition according to Claim 6, wherein said clay gell ant conpri ses
about 94- 9796 wurakang Fodiffed versiongofarantharbnrs, (YRlan §URL B R Medextyan gum, foqus bean
conposi tion m 7, wherein said alkali metal carbonate '
conpri ses ab out%%bﬁg‘“és&g% t of sodium carbonate. 9. ~The conposi tion

according to Caim 8; wherein said bi opol ymer conpri ses about 1-2% by

wei ght of xant han um, L
g d The compositionaccording to Clairn 6. wherein said clay gellant comprises about

194-97% by weight of finely divided sodium bentonite.

8. The composition according to Claim 7, wherein said alkali metal carbonate

comprises about 2-4% by weight of sodium carbonate.

9. The compositionaccording to Claim 8, wherem sa1d bxopolymercompnses about

1-2% by weight of xanthan gum.

10. A method for drilling a_hérizontal well bore with a water-based drilling fluid
" comprising: o

mixing a composmon to be added to water to form the water-based drilling fluid, said

5 composition comprising: - _ _
~about 91-98% by we:ght of a water-swellable clay gellant selected from the class.
consisting of natural and synthetic' versions of sodium bentonite, calcium bentonite,
montmorillonite, beidellite, hectorite, saponite, stevensite, and mixtures thereof:
about 1-8% by weight of a water-swellable alkali metal carbonate selected from the class
10 o consisting of sodium, p_otas_si_um, and 'mi_xtures thereof; | .
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~and m xture®

-

10. A method for drilling a With a water-based

Sdril i g 'f IWibdsG4FwT | Si ng: *mk i n [ 0 be added tpr1ed9R/6328
formthe water-based drilling fl !ﬂimﬁrﬁ@;wﬁmt ion conprising: about _
91-98% by wei ght of -a wat er - swel t Selected fromthe class -

consi sting of natural and synthetic versions of sodiumbentonite, calcium

bentonite, nontnorillonite, beidellite, hectorite, saponite, stevensite,
and m xtures t heatsout ;5-4% by weighBofasyatsrawglliblebiopolyratmselectadfrbmithecias katsisting
nmet al car bon?te sel ected_fromthe class consisting of sodium potassium - .~ -
Wéf?lé&ﬁ ogiRsdkversiona of xapthap by welan g guansusdextepgRmplogs e
sel ected fr%mnt xﬁixﬂﬁéstﬁ@rgéf sting of. natural and nodified versions of -
xant han gunt wel an gum_ guar-"gum dextran gum .l ocust bean gum and = -

m xt ur®es t her eof mixing sdd cempasitiongo Sated t&t)ﬂﬂfﬁ&&»ﬂtﬂdﬂs&@dﬂ!ﬁh@ﬂuﬁoaﬁdﬂﬂm saxd

~ water-based drillin | ui % and drill:ing said horizontal  wel]lbore whi
‘using said 3???‘1“%@&1 I us1pgsaid deilling 1 “lﬂff’tr?‘ﬁ‘g‘ée wmt%r&sérw%wl&orm

The nethod according to O aim10, wherein said drilling fluid contains

about ‘20 pounds of conposition per 42 gallon barrel of water. 12. The -

net hod accordi ngli.o Cihs meth6d acchrelingto Ciaimd Ocwhereinistidalnillingdhdd eritding dbouved er
conpri ses about 94-97% b t of finely divided sodium bentonite, about

24% by wei gﬁ? B‘Hmﬂ%’amb gall °&ﬁ’6“§t?(§l‘j‘fat°1 2% by wei ght of xant han gum

12.  The method according to Claim 10, wherein said composition mixed with the
water comprises about 94-97% by weight of finely d1v1ded sodmm bentomte about 2-4% by
we:ght of sodium carbonate and about 1-2% ‘by weight of xanthan gum.
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