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A Praocess for the Sinplified D sposal of Wrking Fluids Based on WO

| nvert Enul si ons This invention relates to a process for
facilitating the di sposal of fl owabl e and punpab ui ds
based on emul sYQ@ 8BIE88¢ai ni ng w o I nvert emul si éﬁ;@ﬁé&/ﬁgf%
sinplified cleaning of solid surfaces soiled therewith using

wat er - based washing aids. In the follow ng description of the 5
i nvention, the elenents of the teaching according to the invention are
described with reference to flowable and purrpable f|UI ds for use in
geol ogi cal 3 Hluiies Bt ‘

servicing fluids, mhlch contaln an 0|I phase and an aqueous phase
using emul sifiers. As a chatierdemeisionsexanpl e of servicing fluids
of this type, the invention is 10 described in the following with
reference to drilling fluids and drilling nuds based t hereon.

However, the nodifi pHisaipyehticy Yeléiéslﬁﬁaa?l@@éﬂéﬁ@'fabilttbﬁw the disposavesftion
are by no neans confined to this particular field of aIF i cation.

Rel at ed appl i chewable and puepable wnekmcmﬂ@wﬁ. kasednen emulsifigr-centaiiing w/o

PO vt HpfiRaRE s RS Hiang"s boRs SuHhtbdnles

the teachi ng atheeswitingsihg walter-iased Washing sidef Irpietfollowiag description ofither t ance
for the devel opnent, particularly the offshore devel opnent, of oil

and gas ofcur  veation,pthe plemgnts pinthenteashiid Aseding msthBaWQBtFP'hrare
appl i ca- d%sr%rqbga wnt-ﬁggfe? ettS%Waginé 5@({ é&)l@%fﬂﬁﬁ&r @d l%‘lr#eé%%léﬂ

| and- supported operatl

drilling, wat eéxpibrdtionngnorgepanberafrlyf ¢arresponding wrelll kemu:rr@dlluidmewhﬁchl ling
Prior Art I's known that drilling fluids for_sinking wells

in rock and brFW@f?H‘gaﬂpOﬁZH)haset?@ St RAUAPYS ri{!j?sﬁr%s'f‘gomﬂlsg%§/st@§s
thickened to acﬁér%kfe‘?%ﬂ@%&%pl&"“b@@e%ng fluids of WRiPHIIRE Feffidn OF the

following three C
10 described in the following with reference to drilling fluids and drilling muds

based thereon. However, the modified auxiliary fluids according to the

invention are by no means confined to this particular field of application.

Related applications covered by the invention include, for example, spotting

fluids, spacers, packer fluids, auxiliary fluids for workover and stimulation and
15 for fracturing.

The use of the teaching according to the invention is of particular
importance for the development, particularly the offshore development, of oil
and gas occurrences, but is by ho means confined to this particular applica-
tion. The new teaching may also be generally used in land-supported drilling

20 operations, for example in geothermal drilling, water drilling, geoscientific
drilling and mine drilling.

Prior At
It is known that drilling fluids for sinking wells in rock and bringing up
25 the rock cuttings are flowabie systems thickened to a limited extent which may

be assigned to any of the following three classes:



Purely aqueous drilling fluids, oil-based drilling fluids, which are
generally used in the formof so-called invert enulsion nuds, and water-
based o/w enul si ons which contain a heterogeneous finely disperse oil phase
in the-continuous aqueous phase. 5 Drilling fluids with a
continuous oil phase are generally fornul ated as t hr ee- phase
systems: oil, WAQEP8H888RI ne-particle solids. The aqueous RREEP97/05798 o
het er ogeneously and finely dispersed in the continuous oil phase. Several
additives are used, including in particular emulsifiers, weighting
additives, fluid | oss addi

s o kal . !
regul ators, wat er - sdl il aqyepds a&@“&i&@@'%ﬂ?g"gg&r%ﬁﬁ'&/\m&gy\'ﬁé@u P s
can be found i Cgérﬂffaﬁy” MEEHQP Q%ﬁggﬁn&%djcﬁtedaiwen emulsiciimddssand\@atdsase

Ol Used in LowToxicity O in Journal of Petroleum _
Technol ogy, 19&%gsetizywiemulgipnamdicmeartain heteragepgors Bnelgslisnarse ehphased
" New Dri) Ii_‘n% F{.ui d Technol 2}%/ - Mneral G| Md" in Journal of
Pet r ol eum TechrlBIth€ CONUNUOURIAUERUSPTIASAs o 981 and the literature cited

therein. 15 Drilliy 80idsQH#Y a cdhtinbesedil Prhasé BYE Gbneay fommalated as
undoubt edl y the safest fluids, particularly for drilling through

wat er - sensi t i vethteeaphasg/systemsneil, water and fine-padisle selids. phg aqueoyHehase

sur face of the BIATRESHETLANT Hhed Raared i teRBRIRERSoTBARE SO 1©
into the drilligdHifiyedi e t8ed Tatiubipigan baficutiremuasiiers, weightingaddfives, fluidin be

direction-controlled. The optim zation of the working result a%ri evggtp
by using w o i ness additivesi elkalisesaives, viscosityrraiiatars, wWaielysQlublesatty gad dpe
drilling o 1wy 3 h &i i S
presents E%nsi Olgﬁ,eabﬁgﬁjevawvb%\‘ﬁ%p%§ g%dsjﬁg r@(rﬁn{j nﬁstgg\i,)%{hb%?g\ll ﬁvﬁv %‘dytdh% ?l'

di sposal and t hentpleasNeweBa OliUsed imLow-Toxicity QihkludsVinrJounmeal tof Wetroleunhi s

Such 2. of 1 shor EoqIAa4ORREIY r 142 arLihAdeidebyred. Bepct Bntiad hiEl
consi derabl e reéhlﬂH&FllRé T%Bﬁnc%&é'- Mﬁér%l BHWRud*Gh YBUHRA Bf PBrORIGS Technol-
n of rshore drilli1ng

quantities. operations, these cuttings have
hitherto been dogpel®84, 975 to 984 aarfaoiediterature cited therein. Drilling fluids of

the type llg st ment] OE\?é’n scfjlorr]:iday(,)g)ﬁ- rase lv\llloslr?\r/é/rit g{lsr}gmfsl alljriedt?ndoubtedly the safest

fluids, particularly for drilling through water-sensitive clay layers. The

continuous oil phase of the w/o invert emulsion forms a continuous semi-

permeable membrane on the surface of the drilled layers of rock and the

cuttings introduced into the drilling fluid so that potential diffusions of water

20 can be direction-controlled. The optimization of the working result achieved

by using w/o invert fluids has never been matched by any other type of drilling

fluid. However, the use of these working media also presents considerable

problems from the point of view of their disposal and the possible pollution of

the environment which this involves. This applies in particular to large-scale

25 applications, such as offshore drilling where drill cuttings covered with

considerable residues of the w/o invert muds accumulate in large quantities.

In offshore drilling operations, these cuttings have hitherto been dumped
overboard.

Drilling fluids of the type just mentioned and other well servicing fluids

30 of comparable composition originally used mineral oil fractions as the oil



30 of .conmparabl e conposition originally used mneral oil fractions as

t he.oi | phase. Consi derabl e environnmental pollution can
t*hus be caused if, for exanple, the drilling nmuds enter the
envi ronment ejt her directly or through the drilled_rock. er al

oils are not WQR&1883degr adabl e and, ahaerobically, a?@T/EP97/05798

virtually non-degradabl e and, for this reason, nay be regarded as |long-term
5 pol | ution. In the | ast decade in partlcular vari ous proposal s have

been put f or svvith Vi.e orelac'n th i neral oil
fract Pons by phase. V@B&?'%m@ﬁ) gﬁ?'@?"@i ¥V3'I' C@Qd h%&aé‘éggntn@ﬁ
phases. Appli eRanple, the dnuuﬁbeﬁﬁ:alsféﬂtémé eRViforhést difhet uﬁéctfyqsr thmgﬁlthe phase,
i ncl udi ng m xtures of such eplacement oils, in a relatively large

nunber of pat drifed wek. Mnerm ou,qweurm:read)ly biodegradablelaaddanasrehicslly, @re

LS oter e LintiBuy RoRoor it aRELEEHES rSasii thay e seqarden 45 1RE A 1 ©

wat er - i ngol ubpgllgisiPh i ﬁmew‘aspdi\eéddéﬁinfﬁaeﬁémw %ﬁbuwrdﬁpmw RAW bbeﬁ_s}aut
correspondi ng ethers and sel ected carbonic acid esters, . 671,

EP 0 Forwagd by erpertsydths agviempta rewecmgstheEmlme@gpllofr@ctms by 382

ovever , 1 i« BoRRBioAY JafGE e or epd sitgPdag ot BRagag.y apfants

al ternative ofes@itaspssdible dltenbtivisdfopithe il gheel Atliding weistures of Qth
exanpl e, the foll ow ng cl asses of corrpounds have been {)roposed as a
A

r epl acenent f egplacement oilg, ifea selatively largepumberncfmatenigandpatent applica-

(ol i 5oy 4% dostofsr s et i ulErtd ko n parfbApESyetled si83phile

EP 0 627 481, n@o&a&ﬁ&g%&cw \dSters &ﬂrbox dcid 88tdid Zatdeast\ Wabstantiall
95/ 30643 and WO 95/ 322 chﬂy W& various alternative oslll

phases for t hwageraingolyblen IFehals i WH'Q“‘ar@é’( ef(geély under pyorking i GRAHINSH ar e
used 1N Pract bogecSniild GRERSAnd SOBERAICArIC hoil FSHS. SOEPEPa74 6PEIES!

bal anci ng of ey par anet ers echni procedur e:
optim zed tecbm@Z}EP WBIG&@ EES01IB386 6361 EPi (2882 0701 EFI 0 882107d, E€00 ogi cal

pr obl em ar ea 39%12 E%égmozo Pg%bg%T%f EWS %567/4ef fectiveness ratio.

However, third parties have also put forward various proposals for

alternative oil phases for the field of application in question. For example, the

following classes of compounds have been proposed as a replacement for

mineral oils in w/o invert muds: acetals, a-olefins (LAO), poly-a-olefins (PAQO),

20 internal olefins (10), (oligo)amides, (oligo)imides and (oligo)ketones, cf. EP 0

512 501, EP 0 627 481, GB 2,258;258, US 5,068,041, US 5,189,012 and WO
95/30643 and WO 95/32260. _

Today, various alternative oil phases for the field of application targeted

by the invention are used in practice. Nevertheless, there is still a need for

25 better balancing of the three key parameters for efficient technical procedure:

optimized technological working result, optimized control of the ecological

problem area and, finally, optimization of the cost/effectiveness ratio.




The probl em addressed by the invention and the concept of its technical 30

sol ution The probl em addressed by the present,
invention in its broadest ver- sion was to provide a new concept

whi ch woul d enable the overall result to be optim zed as required on
t he basis of the extensive technical know edge whi ch__exi 5177 £ %ay in
the field of applQ O8{18882% argeted by the present inventiofCT/EPY %7@

techni cal efficiency would be achievable in a reasonable cost/effective-
ness ratio and, at the sanme time, current ecol ogical requirenments would be

timll tisfied. _Thi s f | at ed . '
orincipl e =" Chi TRS AipbR Agorasted By ap e eearh dwenBRl M P e and
thus optimally sion was RFBRVRIE & PeWCoritipt Whithwoalardnabié toestall segidttoi n

nunerous specific 1 O enbodi nent s. ) According to the
i nvention, the beoptimized asrequites onthe hags I6f thalextensikptechnical knpwledgen  he

conbi nation of the fqllow . ' I S: - Ltion
of the.free- 11 oWfIFy St MeHY A Rhc 8 of aBERAE argsteg Pyt phéSerk HRARLA.
mul ti conpogent pigH tetcRniearefigienéwoulduselaghieheblo i aireadamable costéeffective-
conditions, particularly in endangered rock formations within the

. 1, the
W o invert nud hess aticeandy atitheisems tiper surrenfiecalegich Jeauirements would be

ti i1 ph - ' onsand,
above all, in tRERREMsALsTag: SHEBonbbaTh ARIAEL 4 Bsad Rofftha BRAGBRT.
wi th residues ofyhidtliwith tHeaaid dfeds@esttknowledge, may besvariesisand thusooptimnatlya

wat er - based o/ w enul si on. . . The follow n% desirabl e vvor.tki ng
results can t hugdaptedbtaithed prricular applicationi @avisgged ol numerous Specitic
10 embodiments.

According to the invention, the technical solution for this broad concept

lies in the combination of the following working elements:

- The composition of the free-flowing and pumpable water- and oil-based
16 multicomponent mixture ensures that, under the particular in-use
conditions, particularly in endangered rock formations within the well, the
w/o invert mud is formed with the disperse aqueous phase in the
continuous oil phase.
- Away from endangered rock formations and, above all, in the working up
20 and elimination of cuttings covered with residues of fluid, phase reversal
is possible to form a water-based o/w emulsion.

The following desirable working results can thus be obtained in
combination:
25
- In the working range and particularly in endangered rock formations, the
fluid is present as a wfo invert emulsion which, in known manner, forms
the required seal on the surface of the rock in the form of a semiperme-
able membrane. Optimal well stability can thus be achieved.
30 - At the same time, however, the element of the invention of controlled

»



-‘In the working range and particularly in endangered rock formations, the
flujd is 'present as a wo invert emul sion which, in known manner, forns
_the required seal on the surface of the rock in the form of a seniperne-
abl e nmenbrane. Optimal well stability can thus be achieved.

sane time, hoWwOQ8/18882 el enent of the irvention of cont?@TlEé%Q7/05798
phase reversal to an o/w emulsion with a continuous aqueous phase and

a disperse oil phase, as explained hereinafter, makes the rock cuttings

separated fromth | ated drill fluid
el imnate, Peas(g gegg"ﬁé\i?ﬁ/\ﬁn E;(W ?I it %&h‘i‘ ae“ﬂ?ﬂ?‘%‘ﬁ'ré%‘i‘?oamémﬁ @mﬁandﬂﬁ% part
of the oil phase d%%erse oil PHRENhs IkpfirfRP h&thdfier inaREs @36 rbok @@cun%;@sed

off the cutti ngs separate washing or even Si by
dunping in Sea\/\laééﬁaratedtfﬂﬁmﬂaéelr@ﬂated drllllng ﬂUId eﬂsiaﬂowmrkhuplandr@mldéﬁ@endl ng

on the eco co tibilit f th I
phase can be gie)g@é éﬁlf'éltﬂ/n%/ O%ﬁﬂ%sﬁf%sf p@dgmm%nt part of 1S Bﬁﬁgélsi bl e

to sinpl 'ﬁ' ed ae%n%%b ﬁf’gﬂ'spﬁ%te'd%rrﬁtcaw@asﬁyrbfe%%e‘afoﬁhfé éut@ngs elthéleBy\/at er.

The teaching acc e 1 nventlon s this principle phase

i nver isl ?n into ps@ﬁra]gewbghmgl crrgpv@nvmmblm Qamamgtlerseamabﬁamadhe@aﬁ»ﬁ@f
circulation of the drilli nane ure t he
?I’I 11 n? f1uid a@ﬁsh@eﬁﬁpmgcéﬁ%ﬁnﬁ& ﬂfﬁ)??ﬂ C‘Hf‘p%%ﬂy 05‘ ﬁ'@j@Lsﬁ' V\@I‘? t he
enperatures inc [ C VAR ed
drilling fluid c%%?%ﬁsrﬁg’g ghé(s%’]"'ct):rtahca?tse gasraﬂga HEAS ) eﬁalgvélgh?hgealée

wi t h consi der abl gcedssibie etd tsémplifieat laeesbncagegradamm |atngwear$d1rface of the

adj usti \rllﬁ)opredeterm ned phase reversal tenperatures, the desired reversal
of the i nver$¢PHACE to the o/ w enul sion phase can now be achieved 20
outside the well anywhere where such phase reversal is desirable or even

necessary for technical reasons. This aRpI ies in particular to the
sinplified Hie taammg)acmrdmudgd edneantionepiits this pringiple of phaged

2’2:0;? a? 22615 reohq(\)\{qt{gi%&ﬁ |qrﬁgt ice Ry using %ﬁfoiﬁ ba%%étepﬁw&l@& PR cBiatiBH
of the drilling fluid, namely the temperature of the drilling fluid at the particular

15 poiht of use. Inside the well, the temperatures increase rapidly with
increasing depth. The heated drilling fluid containing the hot cuttings also

leaves the well with considerably elevated temperatures. By controlling and
adjusting predetermined phase reversal temperatures, the desired reversal

of the w/o invert phase to the o/w emulsion phase can now be achieved

20 outside the well anywhere where such phase reversal is desirable or even
necessary for technical reasons. This applies in particular to the simplified
elimination of those constituents of the oil or mud which adhere to the cuttings
present outside the borehole and separated from the drilling mud and which

are to be subjected to simple and inexpensive disposal. The phase reversal

25 according to the invention of the w/o invert phase originally present to the o/w
emulsion phase opens up the critical access in this regard. Particulars of this

phase reversal can be found in the following. The parameter of the phase
inversion temperature (PIT) selected in accordance with the invention and

thus determined in advance in the particular drilling fluid ensures that the

30 circulated drilling fluid is in the required state of a w/o invert emulsion during



are to be subjected to sinple and i nexpensive disposal. The phase reversal
25 according to the invention of the w o invert phase originally present
to the o/w enul si on phase opens up the critical access in this '
regard. Particulars of this phase reversal can be found in the

foll ow ng. The paraneter of the phase I nversion tenperature (PIT)
sel ected in acAlCHa®d8882t h the invention &nd thuEgg'éEEQWOﬁ@ 8in
advance in the particular drilling fluid ensures that the 30 circul ated
drilling fluid is in the required state of a w o invert enul sion during
the drilling pr c%ﬁ,@, Scientific background to the teaching
accordi ng to tHBEAEGREGRESS. It is known that emulsifiers or
enul sifier systens are used to hono- 5 geni ze imm scible oil/water
phases by enul sification. The foll ow ng general know

rel evant in t hiSciestifir bhckenoind fo theteaching acpondingstothe deritis
nmol ecul ar structure, link hydrgphilic and |i Ilic. el ement

anot her . The It fﬁ)?’&@”éﬁ'&&e@m@ﬁ{ﬁe&? O ﬁ@% 4risyaiemns are Fge(i[’ ﬁo Bﬁ&o'
emul si i ers ol i# Mimiscible oil VB SHHASRE LYY&rh@BHicatish e Thé ellowiRg geheral
characterized by the HLB val ue which 10 makes a statenent about the
hydr ophi li ¢/ | i poewiedge isatlavart.in this regard: emulsifieisrare compounds whighs inftheirs or

enmul sifier syste i th, - conmparatively..- . r [ Li
component s | ead bl REBATERICRy e and igepril Seterts WMot er.
the water-basedrid heiee! A Bt 'of tife Barizalaynits!in theeemulsifier molérale orf i er s
or emulsifier systenms with - conparatively - strongly |ipophilic 15

conponent s | eacdmdlisifierpystam iv qugsiigane wtepghasactameednthe 6B valuewhich

i nvert emnul sion_w i I . O el wat er phase.
However, nw]i S dg\éké$ﬁ%t%§ﬂfe§9%?§m @'%ﬁ%@ﬁﬂ@@%ﬁﬂw GAI8NCE: The effect of
the enulsifiers or eNgingallyi, @e eirtilsiigrs @8 ethulsiflersystems with - ctrhpanatieelyand
hence altered by a nunb acconpanying factors in the 20 ' re as a

f
whol e. In the cHrangly hwggqn%éicm@smﬂemﬁm foohighidileRryaliigsaad. in‘practes, 7
for these modi flcalLRnSo! hE! WikrithsBE" bAF UnillisibRS Will'ad afdperde dICpRESIEOUS

Emulsifiers or emulsifier systems with - comparatively - strongly lipophilic

15 components lead to comparatively low HLB values and hence to the w/o
invert emulsion with a continuous oil phase and a disperse water phase.
However, this description is highly simplified:
The effect of the emulsifiers or emulsifier systems used can be
influenced and hence altered by a number of accompanying factors in the
20 mixture as a whole. In the context of the present invention, known parame-
ters for these modifications include in particular the charging of the aqueous
phase with soluble organic and/or inorganic components, for example water-
soluble, more particularly polyhydric lower alcohols and/or oligomers thereof,
soluble inorganic and/or organic salts, the quantity ratio of emulsifier/femul-
25 sifier system to the quantity of oil and, finally, constitutional coordination in the
composition of the emulsifier/femuisifier system on the one hand and the
molecular structure of the oil phase on the other hand.
A particularly significant parameter in the context of the teaching
according to the invention for the specific emulsifier effect in regard to
30 formation of the o/w or w/o emulsion can be the particular temperature of the



phase wi th sol ubl e organic and/or inorganic conponents, for exanple water-
sol ubl e, hore particularly polyhydric |ower alcohols and/or oligoners
thereof, sol ubl e inorganic and/or organic salts, the quantity ratio
of enulsifier/enmul- 25 sifier systemto the quantity of oil and,

finally, constWQue8d®8B2coordination in the conpoET{ERYT/8H 798 e

emul sifier/enulsifier systemon the one hand and the nol ecul ar
structure of the oil phase on the other hand. A particularly
significant paraneter in the context of the teachjn

the invention MykicOmMPosgEtisystenanuAsileag part o BPNIORIG @g&ﬂﬁiﬁ?@?%%%?g
f t ft t t f
the L om o oYt B b BIE ORISR [P RALES MondtiteRes bhe ©

emul si fiers/ enldn?e‘rh&ﬂ'e in mlxtur&ydftd!rmdl waﬂealphases msombdamrttbnesaeéﬂhect of
pronounced depen ' ' and .wat er

ence on erature in of, ail
phases insoluble in %@W&W@F‘t'on r’8)5;3’3@"“ parame ﬂgﬁ% PRase SNEEI0st em
par amet er gof t f urig }atioh Wit $he btharal |y
[ rrportant In @oo%g eéﬁmlfklﬂfﬁ]eugltahiﬁﬁﬁﬁﬁﬁﬁt i g-féﬁatar ameters nentioned
above, the enuéwtémwasdmetelrsmnMnmjmmthewUulslﬁers/emubm&r systems usef| owi ng

emul si on associj ati on stem tenperatures below the PIT form
the o/w emul si§ad \m,ﬂp%followmg eg‘}’ﬁ'@?ﬁ? I0Sur es above the PIT formthe

W o invert emulsiong y%itaﬁ]egé}pperaﬁ)’rék%nbﬁ tHBaPﬁr FSHE RS GRYerliisidr wailehe

tenperature into the ture range. The
t eachi ng accor gystgmt tem;bm'atumsraboaa thekRl form tife Wb Snvertl enidaion; The of

of the wibI V?%x?%énﬁé‘p e vERe BY g thesmasrauee e s bfer ighas P £

guar ant eed thr 3 choice of suitable emulsifiers/enulsifier
systens in conj unctl with the other variables to be taken into account
here. I'n theTbebE;mhmg m;dm@tajth@unmrﬂ@ansmﬁeleﬂhIStam BENESi ng

L L kot SRR
easier to work up. HpehrRintefidrasthevvel thdv/o inveristste atheneaitiredut ol
in-rock circulati-on of the drilling fluid ensures the
15 phase is guaranteed through the choice of suitable emulsifiers/emulsifier
systems in conjunction with the other variables to be taken into account here.
In the comparatively cold outside environment, the drilling fiuid can be phase-
inverted simply by lowering the temperature below the PIT of the system, so
that components to be removed are easier to work up. The heat effect which
20 always accompanies the in-rock circulation of the drilling fluid ensures the
required high temperature range above the PIT of the system at the hot rock
surface and thus renders it neutral to the disperse water component of the
drilling fluid in this region.
Before the details of the technical teaching according to the invention
25 are discussed, important relevant literature and expert knowledge of the
phenomenon of temperature-dependent phase inversion and the associated
parameter of the phase inversion temperature (PIT) are summarized in the
following. In the light of this basic knowledge available to the general public,
the teaching according to the invention will readily be understood and can be
30 put into practice.



required high tenperature range above the PIT of the systemat the hot rock
surface and thus renders it neutral to the disperse water conponent of the
drilling fluid in this region. Before the details of the
techni cal teaching according to the invention 25 are di scussed,

I nportant relevant literature and expert know edge of the

phenomenon of tW@HeS/4B8882- dependent phase 8nversion and t REHESSI/RRES
paranmeter of the phase inversion tenperature (PIT) are summarized in the
following. In the light of this basic know edge avail able to the general
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earlier publications o ers 8 in the

ref erences. Freé-$HINODA etiakt-unumsbdradeto thintthe lishofreferenpes fac. eilispages of

15 366/367). Here SHINODA describes the parameter of the phase inversion
temperature (PIT, HLB temperature), the dependence on temperature of the
particular system using nonionic emuisifiers being given particular emphasis
in the earlier publications of SHINODA et al. - numbers 7 and 8 in the list of
references. Free-flowing mixtures based on the three-component systems of
20 oil/water/emulsifier are discussed above all in regard to the dependence of
the particular phase equilibrium states established upon the temperature of
the multicomponent system. The o/w emulsion state with a disperse oil phase
in the continuous water phase which is stable at comparatively low temper-
atures inverts when the temperature is increased to the phase inversion range
25 (PIT or “middle phase” range). In the event of a further increase in tempera-
ture, the multicomponent system inverts to the stable w/o invert state in which

the water phase is dispersed in the continuous oil phase.
In his list of references (loc. cit., references 31 and 32), SHINODA
refers to earlier works of P.A. WINSOR. In the text of his previously cited
30 publication (pages 344 to 345), the phase equilibrium codes coined by



20 oi |l /water/emul sifier are discussed above all in regard to the
dependence of the particul ar phase equilibriumstates established
upon the tenperature of the nul ti conponent system The o/w emul sion
state with a disperse oil phase in the continuous water phase which
is stable at OWO38/48882ly | ow tenper- 9 at ures i nvBCT{ERBSOSTAS
tenperature is increased to the phase inversion range 25 (PIT or "mddle
phase" range). In the event of a further increase in tenpera- ture,
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to the stable I'nvert p 0 e W o type an denot es
the m ddl e phdsewmbothbgeneraliyandoinrtbepmondexttaf theetepbhing accoedingdo the
tenperature (PIT) range as it i s now known both generally and in the
context of thd"Y&BOR: ng according to the i nvention.

These various phas ' i rs - (g, C ' i dls
phase (WNSOR 1) o hng arihefidses drct i bl Bt e B ey 10

which it is agphasafWINSOR Hhiwf thee partibulansystem hay be determined d) two ways
Determ ngti on of. the depen ce on.te rature and the associ ated
phase di Iacé’ﬁ@ﬁtﬂ %aa%@g\%ﬁ@rﬁ% 'F%g‘&%rﬁ‘e‘o?”?tﬁgr'system nor e
particularly by conductivity neasurenent. 15 b) The PIT of the

particul ar systemin question can be calculated in advance on
the basis of e)per tDétamminationof the dependence on temperature and the associated

phase displacement by experimental testing of the system, more
particularly by conductivity measurement.

15 b) " The PIT of the particutar system in question can be calculated in
advance on the basis of expert knowledge.

Basically, the following applies in this regard: the phenomenon of

phase inversion and the associated phase inversion temperature (PIT) take

20 place in a temperature range which is limited at its lower end with respect to

the o/w emulsion state and, at its upper end, with respect to the w/o invert

emulsion state. Experimental testing of the particular system, in particular by

conductivity measurement at rising and/or falling temperatures, provides

figures for the particular PIT lower limit and PIT upper limit - again with the

25 possibility of slight displacements if the conductivity is measured on the one

hand at rising temperatures and on the other hand at falling temperatures. To

this extent, the phase inversion temperature (PIT) or, better stated, the PIT

range agrees with the definition of the previously explained WINSOR I
(microemulsion) middle phase. However:

30 The interval between the PIT lower limit (limitation with respect to o/w)



Basically, the following applies in this regard: the phenonenon of
phase inversion and the associ ated phase inversion tenperature (PIT) take

20 place in a tenperature range which is limted at its |ower end with
respect to the o/w enul sion state and, at its upper end, with
respect to the w. o jnvert enul sion state. Experinental testing of
the particul ar V@é&%ﬁ%&% particular by 10 conduct i vi PGTHRIUOERHt at
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that, in the vluittiswgsedimibe santhts interipe, the upiper imitloé this PIT ravgye (establish | ui d

is used in the_ earth,s interipr, the u r limt of this PIT range
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calculation of the PIT of the particular systemin question 15 accordi ng
to b) does not | eadBy corixasii caleylation nbithied? Tosf the @artivalar-systarn imgdestion
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temperature limits of the particular PIT range, but instead to a figure lying in
the order of magnitude of the PIT range actually occurring in practice. This
explains why it can be advisable in practice to combine the phase shift
determinations according to a) and b). The following observations apply in

20 this regard:

The experimental conductivity measurement of the system shows
optimal conductivity for the water-based o/w fluid, but generally no conductiv-
ity for the w/o invert phase. If the conductivity of an emulsion sample is
measured at various temperatures (rising and/or falling) in the phase inversion

25 temperature range, the temperature limits between the three ranges
mentioned, o/w-middie phase-w/o, can be numerically determined very
accurately. The following observations apply in regard to the conductivity or

- non-existent conductivity of the two limiting ranges: between these two ranges
lies the phase inversion temperature range of the particular system of which

30 the lower limit (conductive) and upper limit (non-conductive) can be exactly



the order of magnitude of the PIT range actually occurring in practice.
Thi.s ‘ explains why it can be advisable in practice to conbine the
phase shift determ nations according to a) and b). The follow ng
observations apply in 20 this regard: The experi nent al
conductivity W&Qﬁf@ﬁ@r& of the system shbws opt iRET/ERATINETIS i t y
for the water-based o/w fluid, but generally no conductiv- ity for
the wo invert phase. If the conductivity of an emul sion sanple is

nmeasur ed at vgri ous tenperatures (rising and/or falling) in the phase

i nver si on 25 detefrg rature range, the tenperature limts between the three
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not hav¥dto bwahoentThmuppetand lowec bmite thusdistanninet dersthe phase inversion

temperature range do not have to be identical with the corresponding values

of the previously described determination section with rising temperatures of

the multicomponent mixture. In general, however, the respective limits are so

close to one another that standardized values can be used for industrial

20 purposes (in particular by averaging the associated limits). However, the

practicability of the technical teaching described in detail in the following is

guaranteed from the working principles used here even for the case where

significant differences in the limits of the phase inversion temperature range

are measured on the one hand during determination at rising temperatures

25 and on the other hand during determination at falling temperatures. The

components of the multicomponent system have to be adapted to one

another in their working parameters and effects in such a way that the working

principle according to the invention as described in the foregoing can be put

into practice: in the hot interior of the rock borehole, the w/o invert state with

30 continuous oil phase is guaranteed. In the comparatively cold outside



of the previously described determ nation section with rising tenperatures
of the nmul ticonponent m xture. In general, however, the respective
limts are so cl ose to one another that standardi zed val ues can be
used for industrial 20 purposes (in particular by averaging the

associated limts). However, the practicability of thﬁ-:n%echniggl
t eachi ng descriWe98/A8882ai|l in the follodng is ol Gt REES {9 m t he

wor ki ng principles used here even for the case where significant
differences in the limts of the phase inversion tenperature range

are neasured on the one hand ting determ.nation risi r es 25
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another in their rking paraneters and effects in such a way that the

wor ki ng qasierdowarkapcor ding to the.invention as described in the

foregoi ng can be put Lnto _practice, .| e ' i f rock
borehole, the wo i Mqu@Fébg WCFW%Q%)“%?« HL‘&M%JBB&@F‘BE@&’ Efes,?tscatm@e
guar ant eeds | n ({daf | ¢0ERBIBE tHhe!PITeptHe suHisiIsemulticomponent systerd.2However,
environment, the drilling nmud can be phase-inverted by | owering the
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particul ar ml trhis@gpenset agisdugphasewiitie, one hand ahdi¢hes type of cibplagse oes i n
particular to potential optim zations in the choice

f . th
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with systens cardatimentof existingzeck botesawith Eystemsiedmainingeptimized oil and
15 water phases.
Particular reference is made in this connection to the Articie by TH.
FORSTER, W. VON RYBINSKI, H. TESMANN and A. WADLE “Calculation
of Optimum Emulsifier Mixtures for Phase Inversion Emulsification” in
International Journal of Cosmetic Science 16, 84-92 (1994). The Article in
20 question contains a detailed account of how the phase inversion temperature
(PIT) range of a given three-component system of an oil phase, a water
phase and an emulsifier can be calculated by the CAPICO method (calcula-
tion of phase inversion in concentrates) on the basis of the EACN value
(equivalent alkane carbon number) characteristic of the oil phase. More
25 particularly, this Article by FORSTER et al. cites important literature for the
field targeted by the invention, cf. pages 91 and 92 loc. cit. in conjunction with
the actual disclosure of the Article. With the aid of numerous examples, it is
shown how the choice and optimization of the emulsifiers/emulsifier systems
are accessible to the adjustment of optimal predetermined' values for the
30 phase inversion temperature range by the CAPICO method in conjunction



Particular reference is made in this connection to the Article by TH.
FORSTER, W VON RYBINSKI, H TESMANN and A. WADLE "Cal cul ati on of
Goati mum Enul sifier Mxtures for Phase Inversion Enulsification” in

I nternational Journal of Cosnetic Science 16, 84-92 (1994). The Article in
20 quest i oWO038/48882 a det ai | ed accoum8 of how t he pr%@'é/EiHﬁié@&TQﬁ'n

t enperat ure (PIT) range of a given three-conponent system of an oil
phase, a water phase and an enul sifier can be cal cul ated by the
CAPI CO et hod (cal cul a- tion of phase inversion in concentrates) on

the basis of twith thedrAGRI gancept. (equi val ent al kane carbon nunber)
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FORSTER et al. cites’i targeted by
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actual disclosure of the Article. Wth the aid of 0, les, it is
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are accesgi bl e t he 30
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fundanent al know edge, m xtures of whi CE range
di

according to tlmsmmﬂﬂqdﬁ) is i scRtpliisns §r ﬁ{‘;—iaﬁev‘? g@lpglgt!on brind ﬁﬁe be
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nor e partlcula hase and assocl at ed enuIS| fier

syst ens : of(tgunengech mmhl : tha?ldmefﬁhlase isi farmed. bﬁbestemperaiarer ity out
experinents on the = i nes .o t ho i S..th d
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determ ne the h ) f heeEe i N
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et o oo SHES 8 quaranch 178 fer it evuns phssh anmoncicmpature |
upper |if5t ofrange witheareadequate safietyt ma'pg;m it onder to ensure the w/o invert phase
required in the hot region.
On the other hand, the temperature should be able at lower values to
fall below the w/o invert limit to such an extent that use can be made of the
advantages of phase reversal up to the o/w phase and the easier working up
20 of the separated components of the drilling mud to which this generally leads.
To complete the review of relevant expert knowledge, reference is
made to the following: in recent years, considerable efforts have been made
by researchers to improve so-called enhanced oil recovery by flooding oil-
containing rock layers with o/w emulsions containing emulsifiers/femulsifier
25 systems. The goal has been in particular to use corresponding systems for
the middle emulsion phase (WINSOR lil) within the formation. This will
immediately become clear from the opposing objective deviating from the
teaching according to the invention: optimization of the o/w-w/o equilibrium to
! form the microemulsion phase in the multicomponent system leads to an
30 increase in the effectiveness of the washing process required in flooding and



15 range with an adequate safety margin in order to ensure the wo

I nvert phase required in the hot region. On the ot her
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surface of rockphaddmveicn bitsideethaakéll.by the continuous oil layer.
At the same tinme, however, the invention seeks to 10 achi eve easier
di sposal of the drilling nud or rather conponents thereof by phase

i nver si on outsifﬁ thE’ KI tl’l . i

In a first embodiment, therefore, the present invention relates to a

15 process for facilitating the disposal of flowable and pumpable working fluids

based on emulsifier-containing W/O invert emulsions - more particularly

corresponding auxiliaries of the type used in geological exploration, such as

oil-based w/o invert drilling muds - and for the simplified cleaning of solid

surfaces soiled therewith, if desired using flowable spraying aids, character-

20 ized in that, by selecting and adapting the emulsifiers/emulsifier systems to

the oil phase of the invert emulsion, temperature-controlled phase inversion

is achieved at temperatures below the in-use temperatures of the w/o invert

emulsions, although at the same time this temperature-controlled phase

inversion takes place above the freezing point of the aqueous phase. The

25 invention is also characterized in that disposal and cleaning are carried out
at temperatures in and/or below the phase inversion temperature range.

In addition, in preferred embodiments, the cooling of the soiled solid
material or at least the cooling of the invert emulsion to be removed to the
phase inversion temperature range (PIT) takes place before and/or during the

30 cleaning of the soiled solid surfaces. At the same time, solids, particularly



The subj ect of the invention In a first enbodi nent,
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coarse-particle Ids, are at least largely separ under the effect of
i ncreased gravity finanotiertesnbddiment, ﬂmteacblhgtaccdxehng tedhe ihvention relates
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limted duration can be used. Relevant partlcul ars will follow.
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systems and their adaptation to the other working parameters are crucially

important. Emulsifiers or emulsifier systems particularly suitable for this

purpose are those which are at least partly and, preferably, at least predomi-

20 nantly nonionic in structure and/or which link both nonionic structural elements

and anionic structural elements to one another in the basic molecular
structure of the emulsifiers/emulsifier systems.

Although implementation of the working principle according to the

invention is not confined to the use of nonionic emulsifiers or emulsifier

25 systems, the general and preferred embodiments of the teaching according

to the invention discussed in the following are described above all with

reference to the use of nonionic emulsifiers/emulsifier systems. Nonionic

emulsifiers/emulsifier systems are also particularly suitable for the practical

implementation of the principle according to the invention. The influence of

30 salts in the aqueous phase, more particularly salts of polyvalent cations, on



Further particulars of the teaching according to the invention 15
This description of the concept according to the inventon and its
techni cal solution shows that the choice of suitable enulsifiers or
enul sifier systens and their adaptation to the other working

parameters are cruciall I nportant. Enulsifiers or enulsifier
systens particW¥VQr98/18882able for this 16  purpose ar ePCTIEBIMISEA8ar e

at least partly and, preferably, at |east predom - 20 nantly nonionic in
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the invention lies in the pronounced temperature dependence on the PIT in
15 the particular oil system which can be additionally controlled through the
quantity ratios of the oil phase to the emulsifiers/emulsifier components in the
mixture (cf. the above-cited article by Forster et al.).
In preferred embodiments of the teaching according to the invention,
the emulsifiers/emulsifier systems are édapted to the various other parame-
20 ters involved in the composition of the drilling fluid in such a way that the PIT
of the multicomponent mixture lies in a temperature range which, as its lower
limit, allows cold washing of the solid surfaces to be cleaned with an aqueous
phase. As already briefly discussed, drilling fluids of the type in question
normally contain an aqueous phase which itself may contain considerable
25 quantities of dissolved organic and/or inorganic auxiliaries, for example
soluble salts for adjusting and regulating the pressure equalization of the
water phases competing with one another and their osmotic pressures on the
one hand in the surrounding rock of the well and on the other hand in the
drilling fluid. The solidification temperatures of these aqueous phases, for
30 example salt-containing aqueous phases, can be distinctly below 0°C, for



cologically optimzed enul sifier systens can be used. At the same tine, the
key :conpdnent s are inexpensively obtainable. However, the nmin reason

why noni onic enul sifier conponents are preferably used in accordance with
the invention lies in the pronounced tenperature dependence on the PIT in
15 t he par WoW&i18882 system whi ch cam7be addi ti onal | RCT{HEPITLOEEES

t hrough the quantity ratios of the oil phase to the
enul sifiers/emul sifier conponents in the m xture (cf. the
above-cited article by Forster et al In preferred
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pronounced. Thus, in preferred embodiments, the intervals between the two
temperature parameters in question is preferably at least 10°C to 15°C and,
more preferably, at least 20°C to 30°C. This does not give rise fo any

20 particular difficulties in practice because temperatures of 100°C and higher
are of course reached comparatively quickly in the hot rock.

Accordingly, it is generally preferred to put the upper limit for the
definition and determination of the PIT or PIT range in the context of the
teaching according to the invention at a maximum of 100°C or only slightly

25 higher, for example at a maximum of 110 to 120°C. In preferred embodi-
ments, the upper limit for the choice and adjustment of the PIT is at temper-
atures below 100°C, for example at a maximum of about 80 to 90°C,
preferably at a maximum of 60°C and more preferably at a maximum of 50°C.
It follows from this that multicomponent mixtures of the described type which

30 have a PIT in the range from about 5 to 80°C, preferably in the range from



The upper Iimt to the tenperature range in which phase inversion is
initiated should be sufficiently renote fromthe stable w o invert enulsion
range. Accordingly, it is advisable for the upper Iimt to the phase

i nversi on tenperature range to be at least 3[err]Cto 5[ err]C bel ow
t he wor ki ng terrperature 15 of the multiconmponent m xture in eoI ogi cal
expl orati on. \0§/1888% i nterval® bet ween t hes®GUWE ure
paranmeters are preferably nor e pronounced. Thus, in preferred
enbodi ments, the intervals between the two tenperature paraneters
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and storage of the drilling fluid in the storage tank generally léad to a

reduction in the temperature of the fluid, for example to a value of about 40

to 60°C.

By adapting the phase inversion or rather the PIT to these parameters,

20 the teaching according to the invention provides for a preferred embodiment

in which the circulated drilling fluid does not undergo phase inversion, even

in the comparatively cooler regions outside the well. If the PIT (or PIT range)

of the system is set and maintained at a predetermined limit, for example of

50°C, this objective can be achieved with simple means. Even at cold times

25 of the year, corresponding lower limits for the temperature of the pump-

circulated invert mud phase can be maintained in the circuit, for example by

corresponding heating elements in the storage tank. However, the advan-

tages of the teaching according to the invention now come into piay for the

working up and disposal of the cuttings separated from the fiuid: by further

30 reduction, the temperature reaches and, if desired, passes the lower limit of



10 platform The rock cuttings are renoved, normally by sieving, on the
drilfing’ pl atform and the fl owabl e and punpable Iiquid phase
recovered i s punped into a storage tank fromwhich the invert nud
i's repunped downwards into the well. In the course of its

circul ation, tWO® @B/MBB882g fluid passes tHBough a PCO/EPSHOBDOS
tenperature gradient, even if the fluid and rock cuttings are 15 punped
upwards while still hot. The technical stages involved in the sieving

and storage of driIIin? fluid in the storage tank generally lead to a
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drilling, the temperature-controlled inversion phase (middle emulsion phase)
and then the o/w emulsion phase are rapidly established in these fluid
residues by cooling in the seawater. The diluting effect of the surrounding

20 seawater can develop its full effect so that the oil droplets formed no longer
adhere to the rock and are thus free to move. At least some of the oil droplets
float upwards in the seawater where they encounter comparatively high
concentrations of oxygen in the aqueous phase and undergo aerobic
degradation comparatively easily.

25 However, the cuttings to be disposed of can also be at least partly
freed from the oil phase in a separate working step preferably carried out in
situ: atthe temperature adjusted for the middle inversion phase, the oil phase
is particularly easy to wash out, as required in the prior art for enhanced oil
recovery, so that a corresponding washing process, for example, can be

30 carried out without undue effort using water-based washing liquids, for



10 continuously as a wo invert nmud. However, the cuttings separated off

can now be cl eaned nore easily, above all in situ, or may even be
di sposed of by di rect dunpi ng. The opti mum enbodi nent for this

di sposal step can be determi ned on the basis of general expert
know edge. The follow n particul ar observations are made in this
regard: 15 WO 98/1888% cuttings covere®with drilling FCTMERO#BEFES at ed
i n accordance with the invention are dunped directly into the
surroundi ng seawater in offshore drilli ng, t he

hen e of w RSPEPSTyeRERE) SERvEREE iy BB RSl S Ao RLBRbeg, ap omw ™"

resi dues by cogkhriufedon 13 fbﬂﬁeé EPNEGHRNing filig cdhktid Mdﬂg[r B@%bpéfaté@@? b tigaindi ng
20 seawat er can develop its full effect so that the oll droplets forned

no | onger aqueaih phase anchthe ottiphase iara potential iséep 0 swehea chaaningst

oncount e conpRIHESS, il Baricular, howe\BRseHBMo dwineh BpRBBIEARA PRI "
aqueous pBase pads uthéeresidurerafithé drilling fluid d@gemipto e driilnRatifgs vahy tieasi | y.
25 wever, the cuttlngs to be disposed of can also be at |east

partly evitingste e disposed o rfaggnsrﬁe@b%ta&rl&afédm@rffeﬁqrtsqemratron

f bl t th
Bl er ey BFSRmbP e sed sepbtdlenons i EREFRAFS A LHEEHRHAY, e
out, as requir Reldvant partieulars aaééx;ﬁlemednharﬁ@&ﬂlowm recovery, so that
a correspondlng washi ng process, for exanple, can be 30 carrjed out
wi t hout undue ef f or 1 2kjBg s pRRudenstior MtQAsEAURY, if wijueadily b%@pprecnated that
20 t t
20 tucea, Qo BEReFe e e 1 oBHBL ool 41 HREGFAMY ok Bt

readrt | yt beI sepgeelbfgntalm;}plm‘abom ,Jmaore particulady oo tise ﬂe\aeiepmadt ?ﬂmi de/opgase in
a potential step of such a rocess cu owever,
segar ation bet %‘H"?’]C@\ﬁ/aﬁ%cbfn%’rﬁ@%ﬁ%l"é sugh a way,thg ﬂ“ﬁhéﬂ%@l %(TeQPBT t he
drilling fluid o t sto
)70 1% oS e 1O, O iy n S

be di sposed of I's consi era
princi pl es mayfrom 28dd 3&E@ar dhel BITT obtheosystemcasia whbla)maM bé aﬂaptemm her .

Rel evant jparti cUl Al 35 §he eBhdkines under WhichXhe WIS mud is used so that the
cuttings covered with drilling mud can be cleaned after removal from most of
the drilling mud by washing with cold water, more particularly with seawater,
and preferably with inversion from the w/o to the o/w phase.

Before details of such a water-based process for washing the mud-

20 covered cuttings are discussed, the following important aspect of the teaching
according to the invention will be considered: the conversion of the w/o invert
emulsions present in practice by temperature reduction into the PIT range

and, in particular, to temperatures below the PIT range can iead to substantial
simplification or intensification of the separation between the cuttings present

25 as solids on the one hand and the emulsion residues adhering thereto with or
without addition of liquid detergents. Thus, pure gravity separation of the

liquid phase from the solid phase can be significantly enhanced by treatment

of the multiphase material in high-speed separators - for example correspond-

ing decanters and/or centrifuges - in the o/w emulsion state now present here.

30 In addition, use can be made of the fact that the flow behavior of the emulsion



Taking this consideration into account, it will readily be appreciated that
10 ' preferred drilling nmuds for |and-supported and/or preferably for
offshore geol ogi cal exploration, nore particularly for the

devel opnment of oil and/or gas occurrences, can be fornulated in such
a way that thayOnd8/48882P1 T of or pel ow 50[ err] C, RCEERAWOG728 or
bel ow 40[err] C and, nore particularly, in the range from20 to
35[err]C. The PIT of the systemas a whole may be adapted in 15

particular to the conditions under which the drilling nud is used so that
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tion of fluid material from the solid surfaces of the cuttings in practice by
enhanced gravity separation. In particular, high-speed separators of the
decanter, centrifuge and/or cyclone type may be used here. It is known that

20 the g force can be increased to 10,000 - 12,000 through the choice and
control of the rotational speed. At the same time, the throughput of quantities
of material to be separated accumulating in large-scale processes is
guaranteed. Suitable separators are, for example, tube centrifuges, solid-wall
centrifuges and screen centrifuges or separators of the disk centrifuge type.

25 Relevant expert knowledge may be applied in this regard. The same applies
to comparable separators of the decanter or cyclone type. The use of
decanters of the type known among experts as helical-conveyor centrifuges
can be of particular significance in this regard. The work on which the
teaching according to the invention is based has shown that such pure

30 separation using enhanced gravity - for example in the g force range from



state fromthe cuttings to be cleaned can be achieved in accordance with
the 10 I nvention by phase inversion to the follow ng cleaning step. ,
Accordi ngly, where ecologically safe oil phases are used during the
drilling process in the wo invert drilling nmud, the quantity of oil

on the cuttings to be disposed of can be reduced to such an extent
that, even in (W%Wf'@sggpl oration, the c@di ngs cBCHERS/ Q%s%d of

si nply by dunping, even where the ecol ogical conpatibil- 15 ity of the
drilling process as a whole has to nmeet stringent requirenents.
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separators are, . fqr exanpl.e, e centri fluﬁ%es, sol i d-

t . 11,
centrifuges and®'@EleRNCeRRPY iamu gtedyfo ady %cﬁas"e.gfo %‘%eﬂpg% centrifuge
type. 25 Rel evant'lir@(ﬁ(%sﬁbil MWh AR TFRYe Q?ag@w[nﬁgﬁ dygoééau?e Lee&rdihg tHhe

sanme applies 0 conpar abl e separators anter or cyclone
type. The use dhe inventionjeeven ewithaft usingt sgditianalwdetargentseip esigsifieantly

hi s regard. - TRECGHPIE)RY SelactivelyembdYing s REGATE (Dpfm FRRARd "

i nventiomgs basggltdem E@Q‘iﬁfhiﬁ&?hsﬁlg%r?'éfg% fR@ntly nﬁﬁu@ar@érﬁiﬁeggi; Reshigpnced

: _ I
gravity - for exanple in the g forcé range from

1,000 to 15, 0odiquici phAdiering aesidues ofhthey eraulsionr drilljeg f much samdee tabmest 000
- enabl es the, residual,pil to be.renoved fromthe drill cuttings to
such an extent comrnetel)f WOY%RBW(%?@&"% be di sposed of by dunping even

despite stringent Extensi?6?6RIhABEXPIKhGWIRRIGESs aVailsblé Foedrhyifg bat the
favorable for cases where 5 ecologically safe oil phases are used in
the invert drilwashingnpaecessain: pragtige. The followiggiadditionsd cessidgratians, dof ed

o o LB oo ATl SbsBEihe Ul cfopyryzed specal ERECARIATY Y O
wi t hout using a@didsiabid todirhiethgctotal quantiti ofaduevastwashing liquid phase to be
used as far as possible and still to achieve optimum cleaning, i.e. removal of
the adhering oil phase. The washing process can be carried out in one or
more stages. In general, the washing stages are preferably of limited
20 duration, lasting for example a matter of minutes and preferably at most about
one minute or even far less. The particular characteristics of the material to
be washed off have to be taken into account in this regard. It is clear that,
where water-swellable clays are present in the cuttings to be cleaned, their
readiness to swell by taking up water should be taken into consideration
25 whereas similar concerns recede into the background in the case of cuttings
based on non-swellable minerals.

In important embodiments, the teaching according to the invention
combines a number of operating parameters for promoting and facilitating the
separation process between the solid phase on the one hand and the

30 emulsion phase based on the drilling mud residues to be removed on the



broadened by sel ectively enpl oyi ng such washing aids. Optinmm washing 10
results can be obtained using very significantly limted quantities of
washi ng | i qui d. Adhering residues of the ermulsion drilling nmud can
be al nost conpletely renoved fromthe cuttings.

Ext ensi ve rel eyanpgageept know edge is apai |l abl e for car pOMEPORIOS08
washi ng process in practice. The follow ng additional considerations, for

15 exanpl e, apply to the choice of optim zed special process conditions.
It may be desirable to limt the total guantlty of aqueous washi ng
li quid phase tathee hand. Coswinationsaef avashingi spgeanandt enhancedagradlye

ohshing pr ocesBtatifiare BARclerl appropri ifis 708K, ThrkanfHi e apiiie-
general , the v@sdtribedsdcpaestion sy rsrrﬁérer@éﬂmrfugtanbn rafttﬁéi séfled cuttiig! inothe

lasting for exanple a matter of mnutes and preferably at nost about
one minute or eardgrifugeratltemperatueespinrthe aiwemulisionatange ean be esthanaed Myt er i aI

clear that, - Soonongly adGifier Fanlind AER «F e YHBHR) o YeRrERETdle: { ngs”

to be cleaned ,parfieutarly by sprayingdiweats-basedWehshihy didkang, mpon@ particiigrul d be
taken into consideration 25 whereas sim |l ar concerns recede into the

background in anao@mtoqwaﬁlmphg@old water isietatably ysss asitie clearingiaidr al s.
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conbines a nu I ng para ters for pronotl acrlitating

t he Serwmmugatrom ms@mwen at bace Qirleslrephassenmbehef suecdssive and
t he 30 enuIS|on phase based on the drilling nmud residues to be renoved
on the 10 stages. 23 ot her hand. Combinations of washing

stages and e”hanceq-l&ké\)’értﬁher rovedWaH ﬁébf’&’utﬁﬁ@s Wﬁht\d/@ér -Basdd RBEAM “ ate

inthis regard. For exanp separati on
si npl e cent ri faidstis caisanfpdsbmle;wwtrwdt curmtnfugatrom tBeneral expembknorivfed@e at
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enbodi nment , wat er ”i s pre era eani ng aid.
Thi s wasth ng adriergnyltivali geméraliyibe @refbereddbrawmwmeremdrgy tw theywatdrsbased

detergent phase and to wash the material to be cleaned by spray-washing in
one or more stages using elevated pressures. In a particularly advantageous
embodiment, use can be made of the relevant technology to remove the drill
cuttings from the drilling mud by sieving, particularly on vibrating sieves,
20 before the washing process according to the invention. Accordingly, the
subsequent washing step may be carried out, for example, directly on the
solid material remaining behind on the sieve in a comparatively thin layer. In
this embodiment, the washing step may be carried out, for example, by
pressure washing where the washing liquid is applied through solid-cone
25 nozzle heads, more particularly in the form of corresponding pressure nozzles
and, if desired, even in the form of multicomponent nozzles. Washing with
multicomponent nozzles of the type used in pneumatic spraying is particularly
effective. In this case, the set of nozzles can be adjusted in known manner
by changing the air and liquid pressure to produce particularly fine or coarse
30 droplets. A large air to liquid ratio is thus possible. At the same time, the



centrifugation process either all at once or even in a nunber of successive

10 st ages. However, the inproved washing of cuttings with
wat er - based washi ng aids is al so possible wthout centrifugation.
General expert know edge enabl es the col d washi ng process to be
optim zed. In this case, too, the washi ng process can basically be
accel er at ed byWp@R8/t8882n of nechani cal 24 energy. |tPGT/BPY08738 |y be
preferred to apply the energy to the water-based det ergent phase and
to wash the material to be cl eaned by spray-washing in one or nore

stages using elevate ressures, .In a part | ar | y. advant agequs .

cmbod ment | usl RGN i enesey infe e cadblal e BRanBdd SR s eotimaar i 1
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Seve th a contl SEron Pt e st Pracres San sisq RS GHRRATHAHONETRE Siashi ng
step may Be Cafydieelie whsHing tafibleani®d outin a mBﬁ@tSMé%oY\@i%Fﬁx%?[@ the
washing liquid is applied through solid-cone 25 nozzl e heads, nore
particul arly iinumto 2dorupto 40 secanssratiess. gn #ys cage,toe,Athesvashing progess | f

desi red, in. th mul t | es.  \Mashi i th,
i t1 companent MRS el ok i ¥ sASRERvsH ashino 256851 g Yukdtion of
particularly each waiigg stage béilgg,tfair%x@m, fram $ab 10 onevén §dntanolse

adj usted i n known manner y changing the air and |iquid pressure to
produce partic8@e@nds.fine or coarse 30 droplets. Alarge air to liquid
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optinally sieves Magnagdin 66 usbd Whers thal tatings are aashedonvmsievegorthat! t .
In this way, not onl can the total anmount of washing liquid to be

used be consi qee\_qbp?ryt&z edubegsoiled cuttingsusfages Aaneoponfinually eEdseAgiopitcess
can also be S| ghla\keaapiie).na08d Walhflgifuidin the}s@é&e&éi&&%rksﬁﬁg‘é@g@égg can be

carried out in ter o or exanp 0 or up
to 40 seconds or | eFhe high-pteissurcasashihg proddss may be rarmedoets for example, may

be carri ?g out wiitﬂ pareggu léesrgi‘ef‘hé) ];p;saey\égru?allsh\f\ﬁs L‘c';J}g o? t2at eZSC)’O ttagrear%l ;rn%tfér%%ly()f
10to 100 bar. The distance between the nozzles and the solid surfaces to be
cleaned is, for example, at most 10 to 50 cm. Effective cleaning results are
obtained with limited amounts of washing liquid which make up only a fraction
of the cutting volume.

20 The washing water containing the emulsion removed from the cuttings
can be separated up into a water phase/oil phase and, optionally, a fine-
particle solid phase, if desired after temporary storage involving partial phase
separation - for example in a three-phase separator. Once again, extensive
expert knowledge of the separation of corresponding water/oil emulsions or

25 dispersions is available for this phase separation step. The separation
process may be carried out purely mechanically, more particularly by gravity
separation in high-speed centrifuges. Depending on the stability of the o/w
mixtures present, corresponding separators generating relatively low g forces
may also be used. Both separators and centrifuges can be continuously

30 integrated into the separation process in known manner.
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each washi ng stage being, for exanple, from1l1l to 10 or even from1l to 5

seconds. 10 In order further to intensify and shorten the
washi ng process, vibrating si eves may agai n be used where the
cuttings are washed on a sieve so that new parts of the soiled
cutting surfac&gO0818882 i nual | y exposed 25 the SPAYAPIHOETI®ased
washing liquid in the successive washi ng stages. The

hi gh- pressure washi ng process may be carried out, for exanple, 15 W th

pressures of the spraged washing liquid of 2 to 200 bar and preferably
10 to 100 bar. The &tbeakrevnposabiitientorseparatingdhe qﬂhangdvatar-gfentﬁm& to
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agai n, extensi ygention to a@h@étadequateag@'areﬂori bEtrmwareatandmrkﬁhasesr ghiondi ng
mater/0|l enul sions or 25 di spersions is available for this phase

separation st e turReenaties the gia,ases thus sepgrated fipsy ope anatherly Qﬁﬂﬁt CESYRY
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centri fuges. ing on the ures present,
correspondi ng p&mmcmbnrca‘fmh@dtngmudel atively | ow g forces may al so
be used. Both separgtors a trlfu es, can be o uousl .30,
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washing |iquids are suc processes as otation and,
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i ntensi ve emul si

bef or ehand by éag‘ig#?Se;%&ﬁ?giﬁﬁ'rﬁﬂ’%‘!ﬁqﬁbh&c’%‘% %Ir&geslslirc‘] l#ééjarézg F'%S\?L%Rgsfe{g’ b
eh eve agaqual EIEERES0Ll 8, BB S ohs ity of praddiientn Lo

15 hitherto, could no longer be used on account of their ecologlcal lncompatlblhty

and, above all, their inadequate degradability by natural degradation

processes under anaerobic conditions. Totally new possibilities are thus

opened up for the optimization of the three main parameters (technical

perfecting and complete ecological compatibilty for a reasonable

20 cost:effectiveness ratio) which the invention seeks to achieve: by virtue of the

above-described possibilities for the automatic cleaning and freeing of the

cuttings from adhering oil, a relatively large supply of oil phase to be

degraded is no longer built up by dumping on the seabed in offshore disposal.

Natural aerobic degradation processes in the oxygen-rich zone of the sea

25 surface are activated. At least most of the oil can be removed from the

cuttings before they are dumped by simple preliminary washing with a liquid

based on cold water. '

It can thus be seen that the entire hitherto known broad range of

potential oil phases opens up for the teaching according to the invention.

30 Thus, oil phases or mixed oil phases belonging at least partly and preferably



in turn enabl es the phases thus separated from one another to be at | east
partly reused. For exanple, the water phase may be reused for the
production of fresh drilling nud. 10 The high flexibility of the
teachi ng according to the invention in regard to the conposition of
the oil phase to be used in specific cases will readily be

appreci ated abyi@®@ 98/188820m t hese consi derg i ons. Even st RQHEMPS7/05798

requi renents as to the ecol ogical conpatibility of the process in
regard to the cuttings to be di sposed of can be satisfied in wo

I nvert systens by oil phases which, 15 hitherto, could no | onger be used
on account of @‘héaﬁt @&ﬂqrgmaatly t@\é’dﬁ‘r&lh"\bﬂg ilgpses of oilsaare, suitable ol the ¢ hei r

I nadequat e de L .adation processes under
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for the optim zati OSatafrattehehydw@@rbans mnmramfatr@hed(atrﬂ%mmb) olefinically
perfecting and conpl ete ecol ogical conpatibility for a reasonable 20
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seabed in offshore d Nat ural aerobic degradati on prgcesses
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in the oxygen-#¢&! ﬁszcﬁ@gb‘?ﬂlct%?éd §,§éer§5fatty slpongtse slicongceis, fBast
nost of the oi cuttings before they are
dunped by si rrpq gﬁmpﬁniwgﬁ@aééméwth aliquid based on cold
wat er . The tarbanrylidacid bsteseprevidusly mastioned indhikiregandtincludewn

br oad raneof tenti al I hae ope for the teachin
accor di n& to tPfe thﬁ\@?é)'?@ﬁa !g:grresp Egs‘éﬁ Prsgﬁﬂmp%afm%a i s;f’iﬁ’éij s
bel ongi ng at '6&?{:3%5(9]5% ea%{lﬁl BhE! YIrPlhd other hand, corres 8%ﬁdm ester

| east predom nantly to 'owi ng cl asses of oils are suitable ?or t he
t eachi ng accormionghydric raicohole nandior polyhydrlc alcoholsSat Refaredcdyigr againbons

(Lineat. br anched R SedktEbic Lon bchbn o by sieraubIEal o B tiguse )
the 10 type ( Icstt&fn%boﬁa:ﬂglé%fér pHAdE8 in tHEENdIAR HYERidnPRhiCRRId Sadieto dork
15 done by applicants. Over and above the disclosures of these literature
references, however, the following discoveries have been made for the variant
according to the invention:
in embodiments according to the invention of the multicomponent
mixtures in question here and, in particular, correspondingly formulated
20 drilling fluids, esters of polyhydric alcohols with monocarboxylic acids and, in
particuiar, glycerol esters of natural and/or synthetic origin may be effectively
used for the first time as the oil phase or as part of the oil phase. In relevant
prior art publications, it has been alleged for many years that oils of natural
origin and, hence, corresponding glycerol-based triesters of higher unsatu-
25 rated fatty acids can be used as an ecologically safe oil phase in w/o invert
muds. In applicants’ above-cited publications on the subject of ester-based
drilling fluids, it is shown that these assertions in the prior art literature are
purely theoretical and do not apply in practice. Surprisingly, it has been found
using the systems according to the invention defined in detail hereinafter that
30 triglycerides of natural and/or synthetic origin may be used as or in the oil



olefins), aromatic hydrocarbons, naphthenes, carboxylic acid esters,

ethers, acetals, carbonic acid esters, fatty alcohols, silicone
oils, (oligo)am des, (oligo)imdes and/ or (oligo)ketones.

The carboxylic acid esters previously nmentioned in this regard include, 10
on the one hangQ g®megspondi ng esters of 2ppnocar boxyl i c RET/EP A5 38

pol ycarboxylic acids and, on the other hand, correspondi ng esters of
nonohydri ¢ al cohol s and/ or pol yhydric al cohols. Reference is again
specifically made in this connection to the above-cited publications,_ on the

use of phaseaf tmdrilligg Suidsr Femgxampia lftlﬁ@oﬁﬂbledollﬁecfﬂgypﬁﬁ e%\ﬁfch go

back to work 15 l.cant

these literat lﬁegetab(lie a“d}fj’ﬁ?%'ﬁgar\%%'” (%5ﬁgé®b'eac?ﬁ'§ea%&\é§8é@§%gtﬂﬁ@c@@@? sgs have
been made for v@t’ii@h‘b%h't%‘bf conSIderaBl@CEﬁﬂéﬁéﬂ%otWeédﬂ@gﬂcawéaﬁd Qﬂregard to the
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origin may be lﬁ\f/érﬁibfnl (b@és‘ible choice ¢f3Ré preferred @rﬁulslﬁérstaomrcﬁag tdnéypai anbhase
or as part of the oil phase. In relevant % blications o it
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fatty acids c I nvert

muds. In appll ibsle f@ﬁﬁée&rsﬂtm publ | catlons on the subJ ect of ester-based
drilling flui it is shown that these assertion prior art

literatut® ar e ~ In tepus of yhein ebpraicat BruEHE: a@erﬁizreaggy 9“|prli‘a|§P§c‘,’Yh'E'é
surprisingly, d4 ﬁ@%h%%ﬂ&s{cﬁﬁggrametgs réﬁ?;i}r g fgpﬁeskfﬁséﬁftétﬁ%f be the

I nvention define rerna triglycerid of natural
and/ or synt hetestablﬂsrwdnarmbabmam,ssdltalsleorThese Inararneters will be discussey

P e oot YhdSissoels o amBiied hebooRSl Shpeb T, Bt e
Lgfﬁsgggl g'g: Cgfelrﬁélﬁg g?i' imgoti t aspect S0 A é?trféaawé?ct?e %! ftﬁ‘é’?ﬁ'dl’\%%é% Q:o{nm er _?_ﬁt
y and in'regar cost:effectiveness ratio. e
modi fi catbons ¢emedn,ealthougbans hoionger as mpbridnt as gefdde - evem takes legisletiord i n
the technical |¥1‘%aa|u|:c%%tn O‘Phg Lsé g? te(f:r?pr]e(x:'ae te-ggﬁt(r)orllgld rﬂ)%ase mversmn provides for
the ecologically safe disposal of that part of the drilling fluid which, hitherto,
has presented the most difficulties in the handling of w/o-inert-based drilling
fluids.
20 Over and above this elimination of existing difficulties, however, the
teaching according to the invention also enables environmental protection to
be achieved to a hitherto unknown level. By selecting environmentally
particularly safe oil phases for the invert drilling fluid and by virtue of the
possibility afforded by the invention of minimizing the problems of the
25 degradation process, a hitherto unknown overall working result can be
achieved in the direction of the objective of the invention. It is particularly
important in this connection to take into account the known possibility now
used with particular advantage in accordance with the invention of employing
selected mixtures of different oils as the oil phase of the drilling fluid. Thus,

30 it is possible to use mixtures of, on the one hand, anaerobically and/or



I nvention (possible choice of the preferred emulsifiers according to type

and quantity) evidently create such nodified basic conditions that
t he | ong-desired techni cal use of such oil phases, particularly of
natural origin, is really nade possible for the first tinme. 10

In terns of their chem cal structure, therefore, any oil '

enabl e the phy¥Q@86/18882neters required fé8 the present té’@ﬁfﬁ%ﬁg&ﬁ%e
established are basically suitable. These paraneters will be discussed

herei nafter. The aspects of optim zed ecol ogical conpatibility naturally

: : ' . : . )
15 eerned. " SpoRBRUATREThadf dtiaBEb el B3 5Tk ohBP papd, A BLIcaNG T
| egi slation  and/or a&vobicalig fastlily dégradable oifs wisiomdn thefopmasfieutting dispgszhse

I nversion provides for tKe ecol ogically safe disposal of that part

of the drillingplimized ishaesprdanes dvithothe inventiong sepyeseiingr dmpastant sitep

difficulties i | f ' - LA : ids. 20
Over and aboveﬁl)t\"H}gs g?ﬁ%bk‘%hgrp%%l 8@5@'{‘?%“@% gfjﬁ?féﬁﬁﬁh@ tohtg&/e'(\/\éér'{,ﬂqrﬂe

t eachi ng gccordi ng [othieonrestioh] anothlkes possibilityefor enodifiyingthet tathpologyafi on
to be achieved to a hitherto unkno eve B [

| .
envi ronment al I‘y/o invert SWWP%HHWW%B?@ ‘g{ﬂltj"'mg'@cz%%e ﬁgelr‘?r.&@i’tth@ﬁl ling
fluid and by Véfetéigp@%asﬁtg{'dvtaﬁge%o B%%gfhlié\)ég;c{\{e?ftﬁéfél@@aﬁypﬁd’r%d:“Ve“t ion of

mnimzing the pro egra on process, a hitherto

unknown overal | wor At pgesersutonvemtiohal w/o invert systemseahd, motee pditiostarlyon of

the objective of the ipvention. ,ht is&rticul [
g dlu

| y. o
this connecti ofPT@SRONENG HVETE CWBWnt%rﬁoéEPB?T"? 14 aln‘aﬁé)r;t'tt?%tf altnused

wi th pargpcul it C | t ' ' | \o3ian g
sel ect edtﬂr)n' xt ﬂeggf’@?d??fvgrldgﬂté, g?fg@ggqpﬁﬂekg?laﬁﬁggﬁ?f ?ﬁ@%ﬁ?ﬁ?.%ﬂeﬁ ui d.
Thus, 30 i t phasenoEisé bil phase oertent istnarewllyfsignificantly higherhfotdsxample of
anaerobi cal |y g‘nd/

2 . bi cal. | o [
degr adabl e oi | eaﬂ?i{erd?f [{0 W&Pyh‘ﬂ?{i'df"ea‘ﬁfa@eo%'ﬂ@rﬁ qr;/r%%(tu ,nﬂgnéﬁ@?'thg
aerobi cal l'y reafd)ant ﬂﬁ%tﬁ@ﬁis@ rRéhtionahbwibil invert Ed$, ahes& tosphtativelydoaposal

optim zed in accordance wth the invention, represent an inportant step

t owar ds achi evoihmixturesqulay nofpartdniractice; patisulady imsysteansiwith the adequate

i nventi 035 5 . I ntitt)iﬁti Sno%\(l) g%%tnidggz anot her possibility for
nmodi f yi ng¥t he ?%QJHHBPBW"B? y

It was pointed out at the beginning that the phase inversion tempera-

ture range is determined inter alia by the quantity ratio of oil phase to

emulsifier/emulsifier system, more particularly nonionic emulsifier/femulsifier

system. Now, the larger the quantity of emulsifier/emulsifier system (based

20 on the quantity of oil phase) used, the further generally the temperature range

for adjusting the PIT will be lowered. At the same time, however, the stability

of the w/o invert emulsion in practice will be increased so drastically that the

range of useful quantity ratios in the particular oil/water mixture is significantly

broadened. Quantity ratios (parts by volume) of water-based phase (W) to oil

25 phase (oil) in the following ranges will thus become accessible for building up

the multiphase and, preferably, pumpable mixtures: 90 to 10 W : 10 to 90 oil.

Mixing ratios of 85 to 20 W : 15 to 80 oil can be particularly preferred. Taking

into account the emulsifiers/emulsifier systems defined in the following, it will

readily be possible to use w/o oil mixtures which contain the W phase in

30 quantities of at least 30 to 40 parts by volume or even at least 50 parts by
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W o invert systens in question here will first be discussed. Here, too,

t here ’ are significant advances to be achi eved over the rel evant

pri.or art: At present, conventional w o invert systens and,
nore particularly, corresponding invert drilling fluids contain the
oi | phase in anm@grfiggg2of at 10 | east2gb0% by vol une, PGCIYEPOIVOS B8 rati o
by volune of oil phase to water phase. The oil phase content is
normal Iy significantly higher, for exanple of the order of 70 to 90%
by volunme of the oil/water m xture. Althoufgh t he relevant literature
al so nmentions Veums; foriexasple inquansties eideiccdhparsabywelyme.ovhe oil phasepi |

adequate 15 CAuBseApBRaTbsiAnENGY fik Mnok chienfhETRICH, P edifingy

poi nted out atintdqudrttity Bfatﬂ&éthettoﬂB@aﬁbaﬁ@dluﬂﬁéfaﬁdcmefe@éW?Q@-to 50 parts ture
range is determined inter alia by the quantity ratio of hase to

enul si fi er/ enub¥veluge (bpsedan tMs@mpgrtbe&/waadwl)@@arMees stable wio invert

emul sifieg/ emu

ol o1 {1 6P empiqdls at the temByBhEES pfVAg B hBTEEK T iSAN isRles.
used, the furtmelticoaiponegnt mikthres scooediag 4o ¢hé an@nition are thdSe ofidihist theg t he
PlTV\A|| be lowered. At the sanme tinme, however, the stability

of th
w o invert emwatesrbasedphase makes up fm.&%t%%é"édorsmoa@ a@ﬁf@ab|w4@%a®r t he ©
range of usef ufy,Ruapgi ﬁ%ré é?‘éf%’l%b& 5hoe {/’ﬁ{otr v&hb‘{ew%tagégl urre%r\ﬁ/fldlls

significantly anti ra |os (par
wat er - based phumetun(é)\) Modmels WwEh a predasdngo W)aternphém tahlbyvoﬂ@alrtimgas wi

th bec acces i ble for buil the nul ti phase an

pr ef er abl Aiance, ugniies ogelptqe%%& By Vel 0. B1ars PariculaiiSE ofg
rati os of 85 t I ng
i ntl) account the err?ﬁ,m fi el?g.%%f? i er syst ﬁéﬁ?}?ﬁﬁ?gﬁ&flfﬁ%ﬁ%f?ﬁ% ng,

it will Aceardingly, tee pwestlmrh alsbcenmmpdsrseeWonn\mmdamng/rﬂum withtaai n

tngnV\;ItO hﬁzgslt ngrgog\éﬁc@cs il ph%ge%gntaent Lv%%igshoulé malke L?p%%)s ¥| rre or

in quantities gdo%my v‘oﬁJrﬁé tib%é&%n%eﬁ&hnél:%asgé‘%tﬁbi trﬁr@?ﬁe time satlfﬁésafhet hus

even become quantitatively the mnor conponent whic or exanpl e
in a quahdity efatest req;a@tmemsuo practies.t sThy fact that dispogaleiscagainy mzalet o 50

Crabi e w o i nveleREBT et BR e RaRARa Ur o5 prevalling i the
rock. In this case, ExteRéies teddbook knowledge and other relevant material is available
on the chemical characteristics of emulsifiers, particularly nonionic emulsifiers,
which are capable of temperature-controlled phase inversion and the
20 characteristics of emulsifier systems containing corresponding nonionic
components. Even the above-cited article by SHINODA et al. in Encyclopedia
of Emulsion Technology, 1983, Vol. 1. 337 to 367 lists more than 100 special
representatives of emulsifiers of which most may be classed as nonionic
emulsifiers. In the relevant Table (Table 4 loc. cit.), the particular chemical
25 component is accompanied by its HLB number. The Table encompasses in
. partiéularthe number range from 1 to 20. The relevant prior art literature is
also represented by the Article by Gordon L. Hollis in Surfacants Europa,
Third Edition, The Royal Society of Chemistry, more particularly Chapter 4,
Nonionics (pages 139 to-317). In addition, the unusually extensive relevant
30 literature is also represented, for example, by the following publications which



mul ti conponent m xtures according to the invention are those of which the
wat er - based phase nmakes up from30 to 35% or nore, preferably 40% or

nore and, nore preferably, 50% or nore (% by vol unme, based on the Woill
mxture). Mxtures with a predom nant water phase can be of particular 10
significance, quantities of up to 85% by volune and, nore particularly, 55

or 60 V& 8808882vol une of the wat3H) - based phase P& TG RSAAS708 ar | y
preferred. Accordi ngly, the invention al so enconpasses w o invert
drilling fluids with a greatly reduced oil phase content which

houl d Kk t h t
isl gﬂl d gﬁageg H"qril’??c ngég?q?@ag"aﬁ@"lf ?ﬂ’@"s%“’ s$é'@ ﬁbﬁ@‘@@m §B§t%eé°ﬂ3f'gﬂ&gr’enent s
in practice. Tﬂﬂﬁrééi‘gﬁe%ft INE. SRR ore FSBY; H WdStache “ANIEN]8! §9I?NC{
easier will be Imed atel’y apparent. tensi ve text

know edge and DANES’,MareebDekicers ING. ANewsY arl 2B aseh| Haongkong, DniN.tSohéofeddt cal
characteristig of | sifier arti,cgul ,APNI oni sifiers

Which are capabrengacenpERPYBlemidddlie: Al BseTshatltesVarabstioseivo
characterg st cs%hgﬁ RBH! ittt $9#4.€ms cont ai n| ng correspondi ng noni oni c
conmponents. Even the above-cited article by SHINODA et al. in Encycl opedi a

of Emul si on Technol fogm thio estensbie. krmwleege pbaBigast parttly nemienic iemulgibers
speci al epr ntatives f enul. fler
or' &mu k

_ _ nost X I assed
a5 noni oni ¢ ISietefe, R i, BBkl e Dashot her@Rter Rhowfedds’s °)
the particul arikegse eabd 2R the stwmmeﬁaﬁ@rﬂdmy%ﬁsﬁe%ﬁalrmber

The Tabl e enconpasses in particular the nunber range from1l to 20.
The rel evant praleiater the ph@@urmeésme temperaturg sange:foregiven daixiyesof ol ticl e

Doty R onddser suusits'§ sAiSietirbtes and payddls has. \AdRrilg. BYE .
139 to 317). |f@w€é&i|ﬂddaﬂdefehﬂlrmgiéléﬁddnl/s ﬁﬁéﬁ@ﬁbly@p!@di fv@dtiorddhce with ther at ur e

is also represented, for exanp by the _foll ow r;% publ i cati ons, which
30 hdoventiohdartbe chﬁ!csdzmhe QmH'SIfWUOF amuisifier syeiema\ere dsr¥saedANTS"

Mar cel Dekker,mﬁgolouﬁ York, 1967; H W Stache "AN ONI C SURFAC-
TANTS", Marcel ﬁ" New York, Basel , Hongkong; Dr. N. Schonfel dt

"Genzflachenakti vet EaiﬂphwmbibbHddﬂkt@bseﬂmﬁcﬁmpda@éntlémthlsrﬂer bystegmsel | -
15 for controlling and adapting the required phase inversion temperature (PIT)
range to the particular mixture of the multicomponent system, more particu-
larly taking into account the choice of the oil phase in regard to type and
quantity and the level of soluble components in the aqueous phase. Mixtures
containing at least one principal emulsifier component together with co-
20 emulsifiers can be advantageous. Another preferred emodiment contains
principal emuisifier components which, in addition to being suitable for
temperature-controlled phase inversion, have relatively high HLB values.
Components with corresponding HLB values in the range from about 6 to 20
and preferably in the range from 7 to 18 have proved to be suitabie principal
25 nonionic emulsifier components. These principal components are preferably
used together with relatively highly lipophilic co-emuisifiers which in turn have
relatively low HLB values compared with the particular principal emulsifier
component(s). Accordingly, useful co-emulsifiers fall first and foremost in the
HLB range below the range mentioned above for the principal emulsifier
30 component(s). Suitable co-emulsifiers may also fall within this HLB range,



5° schaft nbH Stuttgart 1976. From this extensive

know edge of at |east partly nonionic emulsifiers or emul sifier
systens, it is possible on the basis of the expert know edge

i kewi se cited at the beginning (SH NODA et al. and Th. Forster et al.) to
cal cul ate t heypDa8/18882r si on t enper at ur 81range for gi veRCTVEPAT/ES788 oi |

10 phase, emulsifier or enulsifier mxtures and aqueous phase.
Accordingly, a few addi tional determ ning el enents preferably
applied in accordance with the i nvention to the choice of the

enul sifier or athoughfthey gsnreralls have lewesuealees than the; pringipals nulsiisng.

It has proved ‘ | £ ﬂgﬁ&ﬂq : i stens 15
for controlli ﬁé%&eggggﬁﬁﬁggfh@g%%%e@ p asle%lr\{\?/deurgé|§ii(l)'fnB \?éehrjné)ée/’r ature (PIT)
range to the parti qieafoliwibgnariaht thae proved conpensnticigdy dnteresting forr ti cu-

larly taking into account the choice of the il phase in regard to type and
quantity and tugingtheteashingpaeerdingdaion svestiomint aracticeo s ORs HBROM Atk t ur es

cont ai ni at | - | NEl il L co- 20
il o1 11 o s o STRETE0E P L BeRRing Borling o O ARG ORI Siltitets

princi pal emlygeli pr pesticenioday, artidlarlyniradilibased invettedriing dutdshlaref or

t enperature-control |l ed phase_ inversion, have rel atjvel .val ues.

hi gh HLB..
Conponent s wi capabler of mesrming-tee unetion ioh theelalivgly %f%‘:‘b?é'ﬁ@g ilig go5 20
d f bl y. i . ] h i
o nei pai og. erilsfiet ARG ermliRer MBedibs acordi g B N6 cReserl noShten,
are preferabl Examples ofsiash wiogehiisifiers df ilsised imarymbds inhjch ¢amdpeiouind

co-enul sifiers which in turn have Jelatively | ow HLB Vﬁ\Iue.c npar ed
wi t h t helQar t it [Arge-spalesejarakaia rpqinds from the.giggsAEARIPAILa VA@ea}ﬁagnm Y,
useful co-emul si.kLES: f] gaé]% | n ; bel ow
t he range mntoﬁlgééﬁﬁ'z%%@@elsowﬁ‘ -pr |"§1§|ép I edrréﬂl S‘lﬁéieg?lcgén de(%gbrgogﬁggt (s).
Sui t abl e co- erohspdrients which ares forfreed invthelpreserdesoHirBerheavgea pronounced

31 I th h th ||y have | | th th I nc¢i pal
omul si fier  emuispingatest ) agmedmwith PPk eindSTiancomRanents & Bedua)
HLB val ues.  sense of the tea}cyri}?g éeédrﬁiﬁ&r}?ttﬁégr‘\\@?ﬂiohfiﬂwe?r 1ueRfnd Bff€Stive co-

particularly interesting I ng the teaching according to the
i nvent i off i nt @mulsifieisdfer systemsof theptype avith which the invention is concerned. The

fact that this variant of the teaching according to the invention may be of

particular interest can immediately be seen. Existing expert knowledge on the
composition of oil-based w/o invert emulsions or corresponding drilling muds
may largely be retained. The teaching according to the invention is imple-
20 mented simply by adding one or more other emulsifier components of the type
defined above which are capable of temperature-controlied phase inversion
in the w/o invert system. The modification of tried and tested multicomponent
systems of the type in question to meet the requirements of the teaching
according to the invention can thus be considerably simplified.
25 The following factors can assume particular significance for imple-
menting the teaching according to the invention:
Suitable oil phases include compounds which, at the same time, have
a pronounced co-emulsifier effect in the combination of emulsifier system and
oil phase. A classic example of such compounds are lipophilic fatty alcohols
30 of natural and/or synthetic origin. Given adequate flow properties under in-



5 enbodi mrent of the teaching according to the invention, the wo

enmul sifiers used in practice today, particularly in oil-based invert
drilling fluids, are capabl e of perform ng the function of the
relatively highly lipophilic co- emul sifier in the enmulsifier

m xtures according to the present invention. Exanpl es of such w o
emul sifiers of\W& 88/5§§8a i nvert nuds whi 8 can be found RGT/EPS7/0a7Vg8- scal e

use today are conpounds fromthe class of anionically nodified
ol i goam noam des of |ong-chain fatty acids. The calciumsalts of these

conponents which are.forned in the presence of_ |i have a pronounced
el ol Ty n- ofiesoncitioRs ey bt e VAP REERN the FHIPBRRE of BB AYBRIRTS | n
t he se ' a i h@ad j ; one
effective co- qﬁg &l pFérru ??%g)rhg%.()?\?g@%tsgﬁwsé 0 bf ﬁ"eéﬁwgéme?ﬁh%@éﬂ@ge

i nvention is dugllyrmetitophilie principal efratsifierhecampdnents addadtby praviding ¢he hi ng

according to the inyentign may. b f artigcuylar interest can

omredi at ol y bdeguisRd resudibmig a8 fuT ranag . Allibin A N ype e KR BLpe  on of
oi | -baseds W 0 d i r Srackh bi may

| ar gel y f)se retéadib x@&(ﬁtzal%f?ggmoﬁgn%c& I ng tdggtaﬁgéélgéygﬁ?ﬁﬂﬁ?%mfmngwy- 20

ment ed si npl y degradihilegMixturesrthereof with lotheranil.dasmpanents; ongreratticulafly ole t ype

defi ned above which are capable of te rature-control |l ed,phase i nversion
o e wo”) mARISHE AR st U Mih s Foaty dngreeatidy, providd

nul ti conponentyajyable restits irtpRontitingtRe Bkl dptitiiaftion¥dulgRt B fie ihkéntion.
requi rements of the teaching according to the invention can thus be

consi derabl y diloweveri eler oibphases known framéhe literatuien whichcarersedeminastyine

Phe. i nvel i on iPobhiiE Wi Bk &fpsqf nigh polFl ¥ led BB MABARIM, of *°

at the same tid'orrBgyending co-erﬁulﬁiﬁ@ﬂ@ﬂé@t@dTﬁé)(cﬂ@d?]éihfdbgf (&:‘Pbﬁﬁﬁdéwa:ﬁ@e
conbi nati on of emul sifier system and ol | "phase. A classic exanple of

such conpounddoligaketopesiare mentioned as exsmaples 9bsuch ol phases.al and/ or

synthetic origin. G d 0 [ ' r Qs :

32 use co%cﬁsﬁrgﬂes?%%@fn%goﬁ%\%ﬁ Eﬁﬁ‘\lgﬁ%gr P ég%c u{q{lé/ %ll‘"fabp') ase or
can even for mprincipal dniéisifiet compenents andibpte-emiilsifides mayebd assignédhdy

i nfluence the rel atively, ghly hydrophilic princip enul sifier

hi al
conponent  ad@sgopiansedvithithegnyertion toyat léast o%e of the following classes:
(Oligo)alkoxylates - more particularly fow alkoxylates among which

corresponding ethoxylates and/or propoxylates are particularly important - of
basic molecules of natural and/or synthetic origin which contain lipophilic
residues and which are capable of alkoxylation. The length of the alkoxylate

20 groups in relation to the lipophilic groups present in the molecule determine
the particular mixing ratio of hydrophilic to hydrophobic behavior in known
manner and the associated assignment of the HLB values. Alkoxylates of the
type mentioned are known to be nonionic emulsifiers as such, i.e. with a free
terminal hydroxyl group at the alkoxylate residue, although the corresponding

25 compounds may also be end-capped, for example by esterification and/or
etherification.

Another important class of nonionic emulsifiers for the purposes of the
invention are partial esters and/or partial ethers of polyhydric alcohols
containing in particular 2 to 6 carbon atoms and 2 to 6 OH groups and/or

30 oligomers thereof with acids and/or alcohols containing lipophilic residues.
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required reduction in the PIT range. Al cohols of this type are known to be

5 cecol ogically safe conponents. They are both aerobically and

anaerobi cal |y degradabl e. M xtures thereof with other oil
conponents, nore particularly oil conponents which do not have the
sanme ready deg\VdQa28/188§2 provide 83l uabl e resul t PCTVERAHDS798 t he
overall optim zation sought by the invention. However, other oil
phases known fromthe literature, which are predom nantly 10 | i pophilic

with built-in rougs f hi g polarity, are also capable of developin
a correspondi nS’% ‘é'ﬁﬁ}'ﬁuftg le ‘é‘fmﬁﬁ‘ﬂndsrﬁéﬁl'%ltil%?é&n"m whigh Q@W'ﬁﬂa& and
(ol i go) ket ones &h&imgﬁécﬁa%nggﬁﬁefﬁngﬁhﬁsinog%ﬁiﬁﬁll%r,%drr%?)ﬁ?ﬁ@u?lti%ooeitgoxy

From t he broad Tange oni o sifle par'ticu

princi pal enul grbips incorporatedtirs treirdhoiecalar strudtsret iTereqom?funbmrmisilwm’s in 15
accordance with the inventi&n to at | east one of the follow ng cl asses:

(A i go) al koxy| &eetaininggrte §@Fgreupain thebaricnRisRylp anddha pliagMeHs eerived
Cor™ eSPond 19, hAiRRAheER v BBROI) 200 F6 ARIGLMPARY RS

of asi c atura synt icUorl contain
| i pophilic thereoé,s pariealaa rsignificaricea beingagtributed fto aglin! yarad ighycerdiher

| ength of the al koxyl ate 20 roups, in relation to the |jpophilic groups
present in the gPERH &eﬁ%qfeﬁﬂ er, other polyfy: B‘aa[épbglﬁé}f the ;Mpﬁg?quﬁ?tf"@?ym

hydrophilic to ' | | w}
associ at ed assiﬁﬁgoﬁte Hg@r%hééﬁﬂi%' t@'ﬁﬂ‘*ﬁ'@’é@%&‘&f’%’t‘@? 0 lt‘6 L%ﬁ@gototﬁ%q tyope
menti oned are Ighwesides dr¢heiprespactivesstigbmiels evay also bablasic meleculastfontHe ee

t I nal d I t..th | k | at i dye, alth h
cor r esportl ng. seectiroith Stiteauy spkoS srlaing ismsic ciswhighiase s

esterification irﬁﬂfgr‘té‘r'it emulsifier %rﬁﬁélﬁféﬂt&ﬁttpg?o?tﬁxt of the inventioq.pﬂt’ﬁgiﬁ%thers

i nportant class of nonionic enulsifiers: € purposes o
i nvention are Phpolyhydrigaleololaaitodnclpde kiawn avhienic emulgifiessofdhé ethplerehol s

t ai ni [ ' | 2t b d,2 tq 6 OH d/ 30
o1 T gonor ot her DS1e/FPRYEnR S eniEIeng it Pock SRS YHRE T papht i c
resi dues. Further @kamples of c?r{/@s?d’dnhﬁi& ambisifiedicorichentdTRRY BRI Of

this type are those which additional contain (oligo)al koxy™groups
and, in p&ticdlpely)glyaesidaspeianaghein aloehvisxipe fatty alcohgtoapraiur@lansdent ed

in their mol eclék/ﬁ{he‘?iy&f:gtiﬁ’ra?reagp?ngﬁwﬁfeﬁngﬁd %n@Ioi %ln%ggg,l Amine oxides and
lecithins. The presence of commercial alkyl (poly)glycoside compounds (APG
compounds) are emulsifier components in the context of the invention can be

of particular interest inter alia because emulsifiers belonging to this class

20 show pronounced ecological compatibility. Other principal emulsifier
components, for example nonionic surfactant compounds with fairly
pronounced phase inversion behavior, may also be partly used, for example

for controlling phase inversion into the temperature ranges defined in
accordance with the invention. These other principal emulsifier components

25 may be selected, for example, from the oligoalkoxylate compounds which
have already been repeatedly mentioned, more particularly from correspond-

ing compounds of the oligoethoxylate type. However, this variation of the
improved controllability of phase inversion behavior can also be obtained by
corresponding oligoalkoxyation of the APG components themselves,

30 However, by suitably selecting the type and quantity of APG components as



containing 2 to 6 OH groups in the basic nolecule and the oligoners derived

5 therefrommay be, in particular, diols and/or triols or

ol i goneri zati on products t hereof, particular significance being
attributed to glycol and glycerol or ol i goners thereof. However,
ot her pol yhydric al cohols of the type collectively menti oned here,

such as trinmet \WWioob8mB8pane, pentaerythrit3d and so on upPOY/EP97/05798
gl ycosides or their respective oligoners nmay al so be basic nol ecul es for

the 10 reaction with acids and/ or al cohols containing |ipophilic groups
which are thus | | i nportant enul sifier conponents in the context of
the invention. APHICipadlenaylsifiegand co-emulsifiess| foh puampleacemiantional w imverude

oxi do but y| ene Samet figroBlirs A i to the ivertbh SR bERESTes. o

correspondi ng emtﬁcﬁjtfainzrotﬁ@nmﬂu%lffyﬁ\gam(in@ribs! 15 (poly)glycosides of
| ong- chai n al cohol s, e fatty al cohols of natural and/or synt hetic

t
origin already nenti\WRBeutany dairyiosorapietensss.dhe fellowing eeprasentatives from
| ecit hins.g The for G L e gl Lee, £o APG
corrpounds)5 are tgﬁuﬁm | eér} sggt%pmgléﬁp?lf?eﬁ %&%@ﬁ%ﬁ%kéf %g’ ?r%vé%ﬁgﬂél an be
OT par Tz i) cul ar hirrwmdasthei (oti%s)aﬂdof(ﬂatmocrftbasioaﬁu!egpfebmtdhghgrligbplgi_lic 9!"““133
cl ass show pronounc ecol ogi cal c atibility. er principa
emul sifier may g@rﬁ’ﬁﬂﬁ frspamew%eﬁamégﬁ% reme&eﬂitaﬂv%{}am t@@d‘nﬁﬁ%‘g%
with fairly F HEUERC &‘HF‘?? : S Aay . e tly
used, for exarrpﬁl%sseg oﬁ%(l:on rOf{)lﬁl‘ééﬂ@%ﬁé‘oﬁmﬁdgp&%%lbtéﬁglg fatey
t enper at ur e r arapis, fiatfyi arathespfatty amidesdfatiy daitcandiot fattyredcohrol @stersranditrese

ot her pripcipal ,enul sifier componen 25 y be sel ected, for exanpl e,
From the B i gotReRy Blasolaissan abviaheants and/oY riaction, praciis}s Kikrgot Wit
repeat edly ”e”tfbﬂﬁﬁﬂggg%%nﬂ%ﬂwbi; %é&tiohkgfo‘aﬁb&%ff ﬁa‘fﬂgﬂ%olecu!es cd{n@ﬂigg

conpounds of the ol oxyl ate type. wever, this variation o
i mproved cont r dippabilicigrgups with dewer alkoxidesn Asaditeadyrmentioned; dhé padicuamed

5 roens TR R AL A e bt el Bl Tod BFSE R
conponents as gsters and/or partidi?ethers of polyHydfiei MBbh&sLARl fih arBbdar, the
co-enul sifiers, for exanple conventional W' invert enul sifiers, the
requi renett s acosrespagding padial estens iwith faity agidsn fareexamplef pkéhe glycerol

monoester and/or diester type, glycol monoesters, corresponding partial

esters of oligomerized polyhydric alcohols, sorbitan partial esters and the like

and corresponding compounds containing ether groups. The extensive

expert knowledge available may be applied in this regard. The partial esters

20 and/or ethers in question may also be basic molecules for an (oligo)alkoxyla-

tion reaction.

As mentioned above, a key determining element for the teaching
according to the invention is that the quantity of emulsifier/emulsifier systems
used in the multicomponent mixture is adapted to the percentage content of

25 oil phase therein. Accordingly, preferred quantities of emulsifier are of the
order of 1% by weight or larger and preferably in the range from 5 to 60% by
weight, based on the oil phase. In practical terms, the following quantity
ranges have proved to be particularly suitable for the emulsifiers/femulsifier
systems used in accordance with the invention (based on the oil phase): 10

30 to 50% by weight, preferably 15 to 40% by weight and more preferably 20 to



wi t hout. any other enul sifying auxiliaries. Wt hout any claim
to conpl eteness, the follow ng representatives from 5 the cl asses of
suitabl e enul sifier conmponents listed herein are additionally naned:
the (oligo)al koxyl ates of basic nol ecul es containing |ipophilic groups

may be deriveyQrogpegd8xul ar from sel ect3gl represent at i ST/EROTVO5708

fol |l ow ng cl asses of basic nol ecul es containing |ipophilic groups:
fatty al cohols, fatty acids, fatty amnes, fatty am des, fatty acid
and/or fatty al cohol esters and/or 10 et hers, al kanol am des,
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ethers in questi . i I f [ -
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adapt ed 10 t hempsiterinibe sygamiormyfatedin acegrdangewith the fivientione dgta ngl y,
f d i f i fier: . , i aht
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on the oil phsense tfthepaoiilemalddressed bytthe pfesentinventioniean beerived front anges
have proved t? be partjcularly suitable for the emulsifiers/emulsifier
systems used tHS88B8Fdt%e with the invention (based on the oil phase): 10

30 1O SO O e iU ol Mot 3 PP A 01
of enul di5f i er camenerdsppplyttotiee ghoice of the it ghabys.cThe inifialynemutsifier-free
conventi onal \g{l %hggg gﬁéulg gg'a? ile%%t 8 esato%lrﬁar?tfy iﬁgcﬁuble in the agueous emulsion
phase and should preferably be flowable and pumpable even at room
temperature. Flash points of the oil phases above 50 to 60°C, preferably in
the range from 80 to 100°C or higher and more preferably of the order of
20 120°C or higher are desirable and preferred. It can also be of advantage to
use oil phases which have a Brookfield (RVT) viscosity at 0 to 10°C of not
more than 55 mPas and preferably not more than 45 mPas, cf. the cited
relevant literature on modern w/o invert emulsions and, in particular, the
disclosures ‘of applicants’ above-cited European patents and patent
25 applications which are hereby specifically included as part of the disclosure
of the present invention.

The same also applies to the mixtures of aqueous phase, oil phase,
emulsifiers and typical additives formulated as a driling mud. In one
particular embodiment, the mixture formulated as a drilling mud has a plastic

30 viscosity (PV) of not more than 100 mPas at a temperature 10 to 15°C above



type used in the field targeted by the present invention. However, this is

not necessarily a di sadvantage. On the one hand, the necessary
gquantity of oil 5 in the water/oil m xture can be greatly reduced in
this way in relation to present |evels w thout having to accept any
di sadvant ages. On the ot her hand, the situation discussed in the

f oregoi ng has W© b8/1#8882n i nt o consi der- 36 ation, i .PCT/ERINOSTIODI |
phases, for exanple fatty al cohols, can perform a dual function and,

accordingly, are both the oil phase and at the same tine a co- 10
emul sifier in the systemfornulated in accordance with the invention. It

can be Heelimitkatwesnalhey middie peindlsion ebaserangd, the w/aniovertoeess.
Pvent L on can LiSTaes drling BRRS 8 bolBgpdidilly BRIRGHIAS A hAIEa B BF !

addition to t hmtfmb@maﬁga@b@reayahdomretdméméﬂl;@wn he 280gé froRRBOYD 45
coments apply to the choice of the phases. The initially

emul si fi er-f r g8Pas. The yigld pﬁtﬁ‘é%P)s@fdiﬂ“mgiéﬁ% far E&%ﬁfeﬁﬂ@mrﬁmq yith theo| ubl e

punpabl o Sven 7Rl fibuid be rp AR vfiifed A0S nEafa Al 1 AT S

above 50 to 6CAbyve]the liptithetwabhthé middle emulsiba phase@nﬁrtnam&@mertlﬁaberr] C

or higher and nore preferably of the order of 20 é err] C or higher are

desirabl e and HrepewEiereed vield e%mt igInaugneatesithar b/ andomore partiqularlys ig

P han oo (e B 8 Sofkahible MAEahad b Palo28b/AEr) = OF Dt
& el e?/ant i te][ at ur leTlrmnapmnbpngteMSvnralhagmpoemhwfdmsfreedlownn% paxiiapulsed t he
i scl osures of applicants' above-cited European ent.s atent 25
Sonl | cat1Gns ViRl BIPISRENt BreBach Badaaording,fo e fiFRioRds sad dger d2b
di sclosure  mode upFaQﬁcz?rr@gﬁi’FémbHiéenlh'tﬂfé reparqJi too, referencé '?ﬁarxj 3

applies to the mxtures o ueous phase
typi cal addit itodbefertendive @doaartdltellatdme m@dmdthel desmptlon of the fravrention) ar

Vscosi by (PpRTeHlly foreseta G Mpaevert MuldienAEsor el EPresPoBeiiY | ¢
gﬁg\sfg and ¢ he MiXtures \a;\g?(?'d;nagntg the inverien! fdf”ekaﬁfb?é"é’@ﬂnlhﬁ@ rﬁﬂd&dbédi‘HBHéIW on
15 contain auxiliaries typically used in this field, such as thickeners, fiuid loss
additives, fine-particle weighting materials, salts, optionally alkali reserves
and/or biocides. Further particulars, which are also applicable to the
formulation of drilling fluids in accordance with the invention, can be found for
example in EP 374 672, The use of water-soluble methyl glycoside
20 compounds in the aqueous phase also falls within the scope of the invention,
cf. for example PCT WO 94/14919,

A particular feature will now be discussed in this regard. Although
based on expert knowledge of the specialist field in question, this feature has
not generally been instrumental in the composition of known w/o invert drilling

25 fluids:

It is known that water-based emulsion muds and, in particular, drilling
fluids of the o/w type can be stabilized against the unwanted sedimentation
of dispersed solids, even at comparatively low temperatures, by the presence
of water-soluble pélymer compounds. In principle, water-soluble polymer

30 compounds of both natural and synthetic origin are suitable for this purpose.

|ers and
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Preferred drilling nuds are corresponding drilling nuds which have a PV of
not nore than 80 nPas and, nore particularly, in the range from 30 to 45

nPas. The yield point (YP) of drilling muds formulated in accordance with
the 5 i nvention should be no greater than 80 Ib/100 ft2 at a
tenperature 10WO 98518884 C above gfe limt bet weepCTiEPOT/d878
emul si on phase and the w o invert range. The preferred yield point
is no greater than 50 | b/ft2 and, nore particularly, is above 4 to

S Ib/ftlerr], for exanple in the range from10 to 25 |b/ft[err].
The appr opri at Relgvanhpkperd ispewiadasmay benapplieddn thisweaardauxi | i ary used 10

to inplenent the te n dby
nodern practical reg\glear)fezgn %%éj h8n'r gaé'ﬂ“&?gg% ?%%eﬁﬁﬂgﬁﬁﬁéi@ey

to the extensigeolpd lolnsudetthél;icﬁmmwsa fo bach ian HEnUME it uﬁds?go@é phBSe

I nvention, particularly in regard to the wo invert fluid

Accordi ngly, chwessipniaianyow emUBWxtTh@sfe@é’éBTf aileg thes ﬁﬁ@‘y hﬁv@gﬁrd)l’fp ff)r
| d | t |
oo i n tBis 1 PapgdatE Sabidsion of 16 Systin so RS B Partitar, Bl Gfg YS! 1Y

fine-particle mbmlzhgﬂ@ata!&tselubtd polyset temp@phd@ﬂlﬂhhest&id@d/oféw water-
and/ or bi oci des. rth r particulars, which are also ap tﬁl icable to the

formul ation of SWelahle ¢lavs mayde; sonsidesedadfeinpresenceein theawoiiayert phasee
found for mth@%cﬁki‘n@ e31§410§5§)roﬁé?n use of water-sol ubl e nethyl

gl ycosi de 20 e aquedus phase also falls within the scope
of the invention, Detarledcvhforfnatnoaxmﬂﬁecéﬁboﬁmoa%fldkﬂl(ljﬁg ﬂlf"dﬁ of the type A
parti cul ure now be di scussed in this regar Al t houg,

based on?éxper{a @68@9 BTvetnﬂensﬁ%’zl"ﬁ‘P"es?a icdlegy; Watgihasedror ?'hp§3¢%ature
has not dmﬁggrﬂatdsvaﬁmb aliRAiBHEB S8l if PradiReCATRRSCNARBH SR W/ ©

i nvert drilli at wat er - based

n
emul si on nuds %Uﬂd far exanmplevinathe abaverditegi book by Geéargd R.dbrayrendHCH pe
he unwant ed edl

can, be a0 || SaeTRaNEG) o FRRIRP AL PEGREES 3 et puad EuleP e,
o ounds.of oEIRUIOSIER AP ot ey T e i
pur pose. 15 1 “Introductiondp Drilling Fluids” aedé&)mpteréﬁﬁ‘&rdhﬂgrﬁuﬁe@gmpmedh&é
applied in this redgpdie the presence of all auxiliaries known per se, the characteristic
of all auxiliary liquids and, in particular, drilling fluids in the context of the
teaching according to invention remains: through the correct choice and
coordination of the emulsifiers/emulsifier systems as to type and quantity,
20 more particularly with the characteristics of the oil phase used, the w/o invert
phase is formed above the middle emulsion phase on contact with the interior
of the rock and the high working temperatures prevailing there, at least at the
contact surface between hot rock and emulsion. Outside the working zone
within the rock, the temperature is reduced, the behavior of those parts of the
25 drilling fluid present there either as a whole or individually again being
controllable in various ways through the choice and coordination of the
parameters mentioned above. Finally, the objective pursued by the invention,
as formulated at the beginning, can be achieved in a hitherto unknown
manner.

30 The following Examples are intended to illustrate specific embodiments



According to the invention, the drilling fluid as a whole may al so be
cool ed outside the point of use to such an extent that it undergoes phase
inversion to an o/w emul sion. The relevant rules thus apply in regard to 5

adequat e stabilization of the systemso that, in particular, the use of the . -

stabilizing water-sol uble polynmer conpounds in question and/ or even water-
swel | abl e cl apywQO1eg/1888g0nsi dered. Their 38 esence i n t hepPOTEPAY/EE6VI®hase
in the hot working zone is not a problem Det ai | ed

i nformation on the conposition of drilling fluids of the type 10

targeted by the invention and, nore particularly, water-based or oil-based
drilling flui & tagdeachingascording teshe dnuentian yyithout miting it il anycwayect i on can

be found, for exanple, in the above-cited book by George R G ay
and H C. H Darley entitled "Conposition and Properties of O Well
Drilling Fluids", 4th Edi ti on Exkn¥ple8l, Gulf Publishing Conpany,
Houston, cf. in particular Chapter 15 1 "Introduction to Drilling

Fl ui ds" and Chapt erExampiesi 1 fond Pelavwu$ootaipariarat formulations which apespite
the presence ha‘?éétgﬁi@ﬂ %3'/ e Eésigtg?%\’gpg?{ o@@rﬁe@n&?/ﬁfﬁﬁ%ﬁrﬁpkg phas of

all auxiltary Trquids and, 1n par I Ng CoRT ext of
t he t eaaridl evpubsifieo odengildiffer systomh oVheses the fotnulatigri of Brample tct

choi ce and . oordination of the enulsifiers/enulsifjier syste as to
type and quant'ﬁcwﬁw to thasedasic comppaenty. ﬁiaﬂﬁaffiméﬁﬁ\é%ﬁf&fﬁ mudss the

oi | phase use | phase is formed above the m ddle
emul si on phasgargaggg%ggtaﬂﬁéizttﬂg'i nterior of the rock and the high

wor ki ng t enper at ur dn tipg Fabiesisagrharizing theseloampled, thégalues determinedfor
f t hot k and | sj on. . Qut §j h Ki .
o e S o3RSt P rab A s L BEAid R Rt o o
the 25 dri Idysfagn f rHe ®IPTEaGE Is éﬁ’é?é@teﬁké@\%g it@%ﬁe?"@ﬂiﬁpﬁé ﬂeﬂgjéfb@ﬁ"é" Iy
|1 roug d

. . r
again being °  controllable in various ways t e choice an
coor di nati on dimitsne paraneters nentioned above. Finally, the

ob e v Pt S0 Ut ok 5THBA, goranr iy ek RrREP 7o

can be achieved in
; gl | owi ng Exarmégsurahnt 'oF eRé! fbctifcd! IcoHaLEMALY STRRE I ddueonpstilsBRS Bs a
15 function of temperature, Particulars of the test procedure can be found in the
general descriptions of EP 0 345 586 and EP 0 521 981.
In the formulations of these Examples, some of the components used

are identified by their commercial names:

20 Qil phases:
Cetiol OE ether oil based on di-n-octyl ether
OMC 586 oil phase based on an ester mixture of substantially
saturated fatty acids based on palm oil and 2-ethyl
hexanol which, for by far the most part, goes back to
25 C,,4, fatty acids
Mineralél Ha-359 low-aromatic mineral oil fraction for invert drilling

fluids
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of the t-eaching according to the invention without Iimting it in any way.
Exangl es Exanples 1 to 7 bel ow contain general formulations
which are 5 characterized by the basic system of oil phase and water or
aqueous phase and enulsifier or emulsifier system Wereas the
formul ati on of VIERe9§/ 8882 is confingd to these basipCTERINIEStSS
standard additives for drilling nuds are used in Exanples 2 to 7.

In the Tabl es summari zi ng t hese Exanpl es, the val ues determ ned for 10

t he phase inversion tenperature range (PIT/[err]C) are assigned to the
particul ar Emuisifiefssm The PIT range is characterized by its | ower and

upper tenperat limts. phase i nversion
'ﬁe%{ydol Hc:'l?t ally de?‘éﬂ%ﬁaﬂx(?lwd ) g%

tenperature is experi measur enment of the

el ectrical con@ETIOU HE of the URHTHEIRT §4t8r Bas8d 1on poiydiye \%h f
tenperature. Particulars of theq?gg?] rugced_ure can be four?gsltn tLH ¢
general descriptions of EP 0 34XgeByHnanerbmate1 981. In the
formul ati @ns o | es, conponent s used are
identifiegnby R%*F’?ﬁ‘?ﬁé% al n%bﬁﬁﬁa;"‘)%%%w&& phases: Cetiol OE

et her oil base&uomuldin-BP4ctyl etdigyl alcohol - 4@ 586 oi | phase
based on an ester m xture of_substantially

saturated fatt ﬁ&ﬂs@!ﬂ_gﬁ?@é W Jeotidecy! algahop: 8EQBaNd - 7 EO
h | whi ch, th t t t
[or ] tatty aclplyashes®r b2 oG Bt sl ther; ERHOLBLEO vineral o

fraction for i R&110@rilling  soya polyol 8561 EO fluids
39 Epul si fiers:
10 EEYNLINRE wio invert emulsifier, a product of BAROID, Aberdeen
Geltone Il organophilic bentonite
Duratone organophilic lignite
16 Tylose VHR and
CMC E HVT cold-water-soluble polymer compounds based on
carboxymethyl! cellulose
Natrosol Plus cold-water-soluble polymer compound based on
hydroxyethyl cellulose (HEC)
20
The additives additionally listed in the Tables are self-evident from their
chemical identification.
Example 1
25 Mixtures of the ether-based oil phase and water or a 5% by weight

aqueous solution of CaCl, are homogenized in equal quantities in the usual
way using a nonionic emulsifier. The electrical conductivity of the emulsions
is then measured as a function of temperature and the phase inversion

i temperature range is thus determined. The following numerical data apply in
: 30 this regard:



Dehydol LT 5 Cerr]2 [err] fatty alcohol 5 EO CETI OL HE
pol yol fatty acid ester based on pol yoxyet hyl ene .
gl yceryl nonococoate 5 DEHYMULS SML sor bitan nonol aur at e
Eunul gi n EP4 ol eyl al cohol 4 EO Lut ensol TO5 and TO7

| sotridecyl al cohol 5 EO and 7 EO Dehydol 980

fatty al cohol WO 8818882 4 EO RS 4900 PCE/E;Panéf

61 EO 10 Ez- Mul NTE w o invert emulsifier, a product of
BARO D, Aberdeen Auxi l i aries Gel tone 11
or ganophi l i c penten+te Bur-at-ofe organophilic lignite 15
Tyl ose VHR an(d CMC E HVT (a)l d- wat er {kyol ubll e pol yner
conpounds baspd—on cprooxynetrnyl cel |l ul ose
Nat r osol Pl us| Cetiol @Bl d- wat er - sol ubl e ppl yrfé0conpou ased on
hydr oxyet hyl Fertuarose [HEC) 20 he ddi tJ addi tional ly
listed in the| PehY@R Lr8 sel f-evident flomi@ir 1t0 che cal
i dentificatiop . Exanple 1 25 M xtures of{ the et her-based
oi | phase and| WAEE 9t 2 506 by uei ah'r 450 nuehus salutilbn of cad 2 are
honogeni zed i p I t sual \¢Eyo usihg a nonionic
enul si fi é?)r T Aﬁg é'ug @5@;‘? é&lutﬁﬁ\ {‘56/:0 H-ty-of—t-he—emH-sHons I's then
nmeasured as a| pypegi on of t enperature ahd 6bB1phape MBS sipn
t enperat ure rangeTs thus determmed—The fortow ng numerical data apply in
30 this regard: 40
Example 2
10 The dependence of the PIT range of basically comparable, but

15

20

25

modified systems is determined in three comparison tests.
In all three tests, the ether oil phase and the emulsifier correspond to

the compounds of Example 1. Now, however, auxiliaries typically used in
weighted drilling muds are mixed in as additives together with the oil phase
and emulsifier. The differences between the three tests of this Example are

as follows:

Example 2a
Equal quantities by weight of oil phase and aqueous phase (5% CaCl,)

Example 2b

The percentage of oil phase is greatly reduced in relation to the
aqueous phase (12 parts by weight to 41 parts by weight of aqueous phase).
The formulation does not contain a cold-water-soluble thickener.

Example 2¢ |
The basic formulation of Example 2b is retained, but with the following
modifications: the salt content of the aqueous phase is increased from 5% by

weight CaCl, to 30% by weight CaGl. In addition, a cold-water-soluble



(a)

(b) Cetiol OE 45.0
Dehydol LT 5 10.0 10.0 Water, dist.
45.0 5 Aqueous CaCl 2 solution (5% 45.0
PIT/[err]C 69- 81 59- 68 Exanple 2 10

The dependenc®VOO&/1888A T range of basi cél |y conparabl e POIEPI7/057%bdi fi ed
systens is determned in three conparison tests.
phase and the emul sifier correspond to

e

tests,

phase 15

Exanpl e are
by wei ght of oil
The percent age
aqueous phase

Exanpl e

the ether oil

corrpounds of Ex : Xi

vei ght ed ari | PP For R RPE s s irica R e ague

The differences between the three tests of this
: guantities

pﬁ'aeephaael m@wkerppma&r(e&%gh(ﬁ’lﬂT@(bf all the mlEtcme@lse 2b

Now, .however

Sé’i‘é‘t %I er.

ol | ows

hase reatl

%fZOH

iaries

Exanpl e 2a

reduced

Equal

In all

nrelation to.t

ques oy fhe Viacdtyahibe mistises Sitetmbgd et et shase)
Exa Ormzﬁat'?&“se%m‘?ﬁ%ﬂ.c PPP P oSy f 25 ¢ ag

Rebnd 2R a

but with the tembersturg well abovenihdiRITrange ((sscddity aiélOfcyontent of the

aqueous phase is increased from 5% by

wei ght CaC 2 to 30% by wei ght

CadC I n addition, a col d-water-soluble
(a) (b) (c)
10 Cetiol OE 25.07 12.0 12.0
Dehydol LT & 5.57 2.67 2.67
Bentonite 0.20 0.20 0.20
Geltone 1| 0.40 0.40 0.40
Duratone 0.60 0.60 0.60
15 Tylose VHR 0.10 0.10
Natrosol Plus GR 331 CS 0.20
Barite 43.0 43.0 43.0
Aqueous CaCl, (5%) 25.07 41.03
Aqueous CaCl, (30%) 40.93
20 PIT/°C 55-65 54-61 47-49
Viscos. (100/s)mPas at 25°C 120 7 380
Viscos. (100/s)/mPas at 70°C 40 140 60
Stability Sediments | Sediments | Sediments
slowly quickly slowly
25

t he
|1y used |n

BeWRYRN t3HeloW |

I'S retained,

The distinct reduction in the PIT range by increasing the salt concen-
tration of the aqueous phase (Example 2c against Example 2b) is evident in
this case, too. The lower viscosity of the multicomponent mixture in the



41 pol ymer conpound is used to thicken the agqueous phase, even at

| ow t enper at ur es. The phase inversion tenperature range
(PIT/[err]C) of all the mxtures is determ ned. In addition, the
viscosity of the mxtures is determned first at a 5 tenperature wel |

below the PIT range (viscosity at 25[err]C) and second at a
t enper at ure weWO&H81888%he PI T range (visd@sity at 70[ err POT/EP97/05798

(a) (b) (c) 10 Cetiol OE 25. 07

12.0 12.0 Dehydol LT 5 5.57 2. 67
2. 67 Bentonite 0. 20 0.20 .20
Geltone 11 water-based o/w emulsign phyase at temperatyres below thg Fﬁ@ (Example 20b)

Dur at one yl ose
v is arrested by usjng thePsAgl| guaptity & I-@I@CN%atsreo cﬂy@lgﬁé%&sk%%é

0.20 Barite 43.0 43.0 43.0
Agueous Cad [ek%}apgi% 25. 07 41. 03 Agueous Cad 2 (30%
40. 93 20 55-65 54-61 47-49

Vi . 00/ s)/ nP.
( Ilgg;):) / E‘réas af ) 70[ g?g?@lgss %rarn]d%b ify the ofl phage of the%%?técul%r mult\{bﬁﬁlos

Sedi nents Sedpoeentimixtiedi Mhetester oil OMC 586 is now used. In accordance wnthsthevm y
qui ckly sloy. .25 . Th istinct red tlonlnthe PI T rgnge
by et easi ng_ PRYCSmuiaians.sf Examplo, B b fesd Bnd Hie, HBtardrane e skl o
2c agai nst aaWé@a?Ehahﬁhé%"(EQﬁﬁiplé 8a) and thé&ymaﬁéﬁagélﬁ‘?jra&i&ﬁllﬁ Rificed
viscosity of the nulticonmponent mxture in

(Example 3b). The phase inversion temperature range is determined for both

10 mixtures.
(a) (b)
OMC 586 25.07 12.0
Dehydol LT 5 5.57 2.67
15 Bentonite 0.20 0.20
Geltone 1l 0.40 0.40
Barite 43.0 43.0
Duratone 0.60 0.60
CMCE HVT 0.10 0.20
20 Agueous CaCl, (30%) 25.07 40.93
PIT/°C 50-53 49-52
Stability Sediments | Sediments
slowly quickly

25 Example 4
A drilling fluid based on ester oil is made up using the formulation of
Example 3b and the phase inversion temperature range is determined. in the
following Table, the two values measured are shown separately as PIT/°C



42 . wat er - based o/ w enul si on phase at tenperatures below the PIT

(Exanpl e* 2b) Is arrested by using the small quantity of HEC- based
pol ymeri c thickener. Exanmple 3 5 Exanpl es 3a and 3b
nodi fy the oil phase of the particular nmulticom ponent m xture. The

ester oil OMOWES®8/$8883v used. In accorddBce with the PCT/ERS7/05798
formul ati ons of Exanple 2, the oil phase and the water phase are used
in equal quantities (Exanple 3a) and the o/wratio is again drastically

reduced (Exanpl e 3b). The phase inversion tenperature range is

det er mi ned forupwamnsifor risinpxiemneratures and as PIT/°C “downwards” for falling

(a) (b) gMEI 6 25. 07 12.0

Dehydol LT 5 P ra8. 5. 57 2.67 15 Bent oni t e

0.20 0.20 Further $arhples®f tHis multicomponent mixture are @hd® convention©. 40
Barite 43, 0 . 4?f' 0 Dur at one

0. 60 0. 8y aged by trgatment{er 16 hours in a roller oven. Onegsample (Exampie o0 20
Aqueous a2 9 ° . I ;

== ga 436)§§ Aged ata tg{nafﬁr?tﬁf% 87250°F whif@-aidther sagéoélg r({%%%@bfelsié s e
slowy quiagéd at a te@iperatufexeNPOC Adrilling fluid based on
ester oil is made usi ng .t he fornul ation, of Exanpl e 3b gnd the
phase inversion t e#B@r"ﬁ? divephase BVRESIQN temeeratyne rtaﬁSgE ( UpW&?"@FI 80 ng

Tabl'e, the twWiyaivisasTRAMY SGbREEmPpIaAYte 5ERE8IFMINGYS THEIEW GG able
shows that, although ageing has a certain effect on the PIT range, the
10 differences remain within acceptable limits from the point of view of practical

application.
(a) (b) (c)
Fresh Aged for 16 h | Aged for16 h
_ at 250°F at 300°F
OMC 586 12.0 12.0 12.0
15 Dehydol LT 5 27 2.7 27
Bentonite 0.2 0.2 0.2
Geltone |l 0.4 0.4 0.4
Duratone 0.6 0.6 0.6
Natrosol Pius GR 330 CS 0.2 0.2 0.2
20 Barite 43.0 43.0 43.0
Aqueous CaCl, (30%) 40.9 40.9 40.9
PIT/°C (upwards) 47-49 28-34 32-35
PIT/°C (downwards) 4447 . 21-22 23-34

25 Example 5
In the following two mixtures, the oil phase is again changed and is
now a linear a-olefin “LAQO (C, )" which is commercially available and which



43 Uupwar ds” for rising tenperatures and as Pl T/[err] C "downwar ds"

for falling t enper at ur es. Furt her sanples of this

mul ti conponent m xture are then convention- ally aged by treatnent
for 16 hours in a roller oven. One sanple (Exanple 5 4b) is aged at a
tenperature of 250[err]F while another sanple (Exanple 4c) is aged
at a tenperat W 88/138882err] F. 44 The respecti RCTEROZ/Q0579Er si on
tenperature ranges ("upwards" and "downwar ds") of the aged sanpl es
are then determ ned. The foll ow ng Table shows that, although ageing

has a certain effect, on the PIT range, the 10, di fferences remain wthin
accept abl e | i nStUsedripAraciicess ap oﬁfpg\?ﬁﬁ\xp'b‘f’}op'lné(@ftid@hlng fluids. appl i cati on.
(a) (b) i illi i ini resh
Aged for 16 h  Age dlnftg? ngf%way as in Example 3, two drilling fluids containing on the

at 250[err]F one hand®ie¢ eil phase and wateObbas8h a ratio of 1:1 (Example 5a) and, 12. 0

%_2'70 Béﬁ%@ 3Hflat5 gther f%en@fdt?\le I6|T pl’:f\ase in a g(agtically redqu_dg'qaantity are 0_2'27

Celtone 1§ compared with one anothgr for the same @muisifier. The phade inversion
Dur at one 6 0.6 0.6

Nat r osol Pl us t@REseturs ranges demerzhined - PIT/IC (Q‘fupwards”) and BiTTQ((“down-Bari te

jg: 8 42\88@!3") -are asggqgﬁegrwij@hgm)fo %lgﬁén?éqg{dt%toﬂ@wing Table.gg; g 4
32-35 PIT/[err] C (downwar ds) 44- 47 21-22 23-34
25 Exanpl e 5 1n the followng two mxtures, the oil phase
is again chanded and is now a | nea(a)a-ol pf i n(ﬁi_AO kerr] which is
comerci al ly gwaitlable—and-which
10 LAO C, 416 251 17.0
DEHYDOL LT5 . 586 3.8
Bentonite 0.2 0.2
Geltone |l 04 0.4
Duratone 0.6 0.6
15 Tylose VHR 0.1 0.1
Barite 43.0 43.0
Aqueous CaCl, (30%) 25.0 35.0
PIT/°C (upwards) 39-44 23-45
PIT/°C (downwards) 39-43 38-42
20
Example 6

In the following mixtures, the emulsifier system is changed but the oil

phase of Example 5 is retained. An emulsifier combination of a comparatively

25 hydrophilic polyol fatty acid ester Cetiol HE with a relatively hydrophobic co-
emulsifier (Dehymuls SML) is used in this Example.

Example 6a and 6b use ratios of oil phase to aqueous salt phase of 1:1

and otherwise identical quantities of additives, but vary the ratio in which the

two components of the emulsifier combination are mixed. Comparison of the



-

44 Is used in practice as an oil phase for wo invert drilling
fluids. ° In the sane way as in Exanple 3, two drilling fluids
cont ai ning on the one hand the oil phase and water phase in a ratio
of 1:1 (Exanple 5a) and, on the other hand, the oil phase in a
drastically reWO&B/t{888Rity are 5 codpared wi th one RODERI7/O5T98 he
sane enul sifier. The phase inversion t enperat ure ranges determ ned -
PIT/[err]C ("upwards") and PIT/[err]C ("down- wards") - are
associated with the partjcular fornulations in the foll ow ng Table

(a) (b) 10 P asgmngﬁr@prt]amqe@tpﬁ;range is determined - BITAC ("upwardsj)7ar[91

([))E;N DA LT5 0.2 PIT/°C (“dowcl;:\evmrds’g Po@s that the PIT ?én%es can be dlgt‘ﬁ'ﬂgﬂ?nr'l&rgas%j 4

ODur1 at one N by varying the quan’nty ratiés between the®ruldfier comﬁmhéﬁﬁs g Pll‘ll'3 0
Aqueous Cad 2 (ay@gg(s) can thus be optimsgliyyadapted tamegt the requrremstanp@ardpc

ggpﬁ’gr ds) 5 38. 42 % iR%mes previous @%rﬂ&gs the ’r’orm'ﬁ‘a-go[rueﬁrﬂ{r é&r@ﬂ@’\ﬁf\%&gﬁ%

m xtures, the Uaméstrfelcartoswsﬂeemtiostommllrged:ob*»ﬁaréﬁ\%mldw-onl mixtured Qs
Exanple 5 is ret@‘ned n epul sifier conbination of a conparativel
hydr ophi | i ¢ polyBIIS £888,109c e Wia iByersian ngaeqpired ip P@%F?%ﬂ?ﬂfﬁiﬁé@phobl c

co- e”“hg! ShIgin (r@ﬁdﬂWéf b??’% sol iRl coMFhrhtldiy béo@‘???élrﬁal sections ofy

Exanpl e 6a and 6b uSe ratios o hase t'0o aque us sa has
and ot herwi se thiedtilling Auigusircuitt | es of addltlves but vary the ratio in

V\Oglrrggrfggﬂ o thetwo conponents of the enmul sifier conbination are m xed.
(a) (b) (c)

LAO C 6 251 251 17.0
Cetiol HE 3.0 4.0 2.71
Dehymuls SML 2.6 1.6 1.08

15 Bentonite 0.2 0.2 0.2
Geltone |l 0.4 0.4 04
Duratone 0.6 0.6 0.6
Barite 43.0 43.0 43.0
Aqueous CaCl, (30%) ' 25.1 25.1 35.01

20 PIT/°C (upwards) 13-18 20-30 15-27
PIT/°C (downwards) 7-9 20-26 18-22

Example 7
25 Using the emulsifier mixture of Example 6 and an oil phase based on

the ester oil OMC 586, two drilling fluid systems are quantitatively adapted to
one another in such a way that the phase inversion temperature of both is in
the range from about 20 to 30°C.

One drilling fluid contains equal quantities of oil phase and aqueous



45 phase inversion tenperature range is determ ned
("upwards") and PlT/[err]C ("downwards") - shows tha
can be distinctly increased by varying the quantity
the emul sifier conponents. The PIT range(s) can thus
adapted to neet the required standards. 5 As in
Exanpl es, the f\MOOBH®BIBBA of Exanple 6¢c adgdi n

oil-to-water ratio towards a conparatively lowoil mxture

in this case, too, the wo inversion range required in prac
guar ant eed not anly in th hot wel|, but also.in
cool er ext er nal 3&&Aywaightgalciumc

PIT/[err]C

t the PIT ranges
rati os betweéen
be optimally

t he previous

var i BETYBR97/05798

al t hough
ticeis

conparatively

onsiﬁesohwpm(ﬁwﬂpwa whereag. in thﬁﬁecon

(a) (b) 25.1
55 1 17c?r8|mg fluid, th(a(?eatt_l? &y %gh%%%ﬁgse to oil phase is %t_)%ut 2.1, 20
2.71 Dehymul BhésMompositions of the respective2dfiling fluids land the phase
1.08 15 Bent .2
0.2 ngpgglrlgqu temperature range determined - Iﬁ°C (“upwargs”)} and PIT/°C ¢ 4
Dur at one u - 0.6
Barite 5 ("downwards”) - are set ngr.ngthe followmg&a le. 430
Aqueous CaCl 2 (309 25.1 25.1 35.01 20
PIT/[err] C (upv 2030 15- 27
PIT/[err] C (doynwar ds) 7-9 (a)20 46 (b) 1B- 22
Exarrple 7 25 -Yst1 tre CIIU:D;LI;CI xt e—or—Exanple 6 and an oil
phase based on |OMC 586G he ester oil OV} 58851t wo [dri [Ml7ithg f|uid systens are
guantitatively auapt €ed 1o one arjotner_ 1 n_quch a_way | hat the phase
i nversion tenp et BBt both is in r nge??émaoout 20 to
30[err1Cq0 | Dehymuls SML 3.0 2.05
Bentonite 0.2 0.2
Geltone Il 04 04
Duratone 0.6 0.6
Barite 43.0 43.0
16 Aqueous CaCl, (30%) 25.1 35.0
PIT/°C (upwards) 26-30 21-25
PIT/°C (downwards) 19-21 18-19
Stability Sediments | Sediments
slowly very slowly
20
Example 8
Various drilling fluids based on known oil phases for w/o invert drilling
fluids are formulated using the comparatively low-oil muiticomponent mixture
of Example 7b with its phase inversion temperature range of about 20 to
25 25°C. The viscosity data of the material are determined as follows before and

after ageing:

Viscosity is measured at 50°C in a Fann-35 viscosimeter of Baroid
Drilling Fluids INC. The plastic viscosity (PV), the yield point (YP) and the gel
strength (Ib/100 ft?) after 10 secs. and 10 mins. are determined in known



One drilling fluid contains equal quantities of oil phase and aqueous

46 ' 30% by wei ght cal cium chloride solution (Exanple 7a) whereas,
in.the second drilling fluid, the ratio by weight of water phase to
oi | phase is about 2:1. The conpositions of the respective
drilling flui dycargg/iigggz2phase i nvgrsi on tenper at UPETIEPYR 08708 M ned
- PIT/[err]C ("upwards") and PIT/[err]C 5 ("downwards") - are set out
in the follow ng Tabl e. (a) (b)

OMC 586 25.1 17.0 Cetiol HE

2.6 1.menner. Dehyrmul s SML 3.0 2.05

gfazt onite 0 4 The dmpgtﬂgﬁi base% 0%1 the standar%’f%rmulation @_f ggﬁopqg 7%é§ 6

Barite agzed by treatment in a roﬂ@r dVen for 16 et 250EP, AqUGOUS CaCl[err]
(30% 35.0 Pl T/[err] C (upwards)
26- 30 21-25 The oil phpsey peed indhedqarkiewladtoymulation are identified in the 18- 19

S oty V5 eroliawing and g cherSCtoRBE dat 234 dBMRed before and aierageing, |

fluids based ozrekdtdwirt M theFbiRnfiAg Tablay/ o invert drilling fluids are
fornmul ated using the conparati ve?y | ow-o0i |l multiconponent m xture of

Exanpl e 7b wi th it sTihaseticompereinmixiuiss: tasted comiegeond tabthe foltpwing 25
25[err] C. The f‘é'rr?’nﬁ%?l{)hy data of the nmaterial are determ ned as follows

bef ore and r ageing:

10 Oil phase 76.5g
Cetiol HE 798¢
Dehymuls SML 9.2¢
CalC, solution (30%) 157.5¢
Bentonite 08¢

15 Geltone Il 189
Duratone HT 27¢
Barite 193.5¢
Example 8a

20 Rapeseed oil as a triglyceride of natural origin is used as the oil phase.

The characteristic data determined before and after ageing of the material are
set out in the following Table.

Before Ageing After Ageing

25
Plastic viscosity (PV) mPas 37 45
Yield point (YP) Ib/100 ft* 15 14
Gel strength Ib/100 ft2 (10 secs.) 6

Gel strength [b/100 ft2 (10 mins.)
30



Viscosity is neasured at 50[err]C in a Fann-35 viscosineter of Baroid
Drilling Fluids INC. The plastic viscosity (PV), the yield point (YP) and

t he gel strength (1b/100 ft2) after 10 secs. and 10 mins. are
determ ned in known 47 manner . The
drilling fluid based on the standard fornul ati on of Exanple 7b is

aged by treat maim o8MAs88pol |l er oven for 18 at 250[ err] F.PCT/EP97/05798 The
oi | phases used in the particular forrmulation are identified in the 5
followi ng and the characteristic data as determ ned before and after ageing
are set out in the follow ng Table. The mul ti conponent

m xt ures test dExample8Pond to the fol | owing formul ation: 10 al

pDQﬁ)S/rerul s SM. Thg%i'ﬁg&})/' ether C&'(SIQ#E&’%‘E as.the o ﬁﬁ%se 7‘Eﬁ’e Eharac-

Bentonite teristic data det@mﬂnw before ake laftenagéing of the matenal are as fcﬂlogfs

Dur at one HT 749 Barite 193.5 ¢
Exanpl e 8a 20 Rapeseed oil as a triglyceride of natural originis
used as the oil phase. The characteri et er gtBEAgBRgor e and
after ageing of the material are set lgut |¢@eﬂ]edifol | owi ng Tg%loe
Bef ore Ageing After Ageing

Plastic viscosity (PV) mPas 59 51

Yield point (YP) Ib/100 ft? 24 19

Gel strength Ib/100 ft? (10 secs.) 5 5

10  Gel strength Ib/100 ft? (10 mins.) 7
Example 8c

Isotridecy! alcohol is used as the continuous oil phase. The values
determined for the system are as follows:

15
Before Ageing After Ageing

Plastic viscosity (PV) mPas 37 20

Yield point (YP) Ib/100 ft? 18 8
20 Gel strength 1b/100 ft2 (10 secs.) 6 4

Gel strength 1b/100 ft2 (10 mins.) 6 4

Example 8d

The oil phase used in this Example is the commercial product XPO7

25 of Baroid, a free-flowing oil phase based on saturated paraffins.

The values determined are set out in the following Table:



25 Pl astic viscosity (PV) nPas 37 45

Yield'point (YP) |Ib/100 ft2 15 14 Cel
strength I b/100 ft2 (10 secs.) 6 8 Gel strength
| b/ 100 ft2 (10 mins.) 7 9 30 48
Exanpl e 8b WO 98/18882The di -n-octyl et4@er Cetiol CE i PCHEPHIO0DESE oi |
phase. The charac- teristic data determ ned before and after ageing
of the material are as follows: 5
Bef ore Agei ng After Ageing Pl astic viscosity (PV)
59 51 Yi el d point (YP) |bBetreAgeing | AﬂerAQ?ﬂQ
19 Gel strength | b/100 ft2 (10 secs.) 5 5 10
Gel strength |b/100 ft[err] (10 mins.) 7 6 Exanpl e
8c p|dsﬁgtvigc@gny(p\aj mPlael is used as thgdcontinuous4@ | phase. The
val ues determ ned Tor the systemare as follows: 15
Bef or e Agei ngYield pping((YRY &/ Hp ft* Plastic vi&osity (PV) 8pPas
37 5  GefSrength Ib/{0B' (P8'sBEs§ YF) | b/ 100 142 5 18

Gel strength Ib/100 ft2 (10 mins.) 5 6

Example 8e

In this Example, an a-olefin C,,,s (70/30) of the LAO type is used as
10 the oil phase. The characteristic data of the material before and after ageing

are as follows:

Before Ageing After Ageing

15 Plastic viscosity (PV) mPas 50 46
Yield point (YP) Ib/100 ft? 15 18
Gel strength 1b/100 ft? (10 secs.) 4 5
Gel strength Ib/100 ft? (10 mins.) 5 10

20 Example 8f
The ester oil OMC 586 is used as the oil phase in this Example. The
characteristic data of the material before and after ageing are as follows:

Before Ageing After Ageing

25
Plastic viscosity (PV) mPas 66 67
Yield point (YP) Ib/100 ft? 25 25
Gel strength 1b/100 ft (10 secs.) 5 6
Gel strength 1b/100 ft2 (10 mins.) 6 6

30



20 Gel strength Ib/100 ft2 (10 secs.) 6 4 Gel

strength 1 b/100 ft[err] (10 mns.) 6 4 Exanpl e
8d The oil phase used in this Exanple is the comercial product
XPOr7 25 of Baroid, a free-flowing oil phase based on saturat ed
paraffins. The val ues determned are set out in_the follow ng
Tabl e: WO 98/18882 50 PCT/EP97/0 @'é‘?&)r e
Agei ng After Agei ng Plastic viscosity (PV) nPas 50
42 Yield point (YP) |b/100 ft[err] 15 16 5

Gel strength Ig/loo ftgerr] (10 secs.) 4 5 Cel
strength | b/ 106%f (10 mns.) 5 6 Exanpl e 8e

In this Exanple, anuaad@+ Bid eddifigd ExaiAp@8)9n Obtdiel dEhé fewirsy Tialsld sats 10
the oil phase. The characteristic data of the material before and after
agei ng apet fagmulatipasfor drilling emulsions in which the oil phase is formed by the

Serore AQRING queNiFOME Yl ogelffor witi'FBDYE YE5ES ShLEoRdr CBEE. The

18 Eéﬁi@l!alﬂ ehiu|sifaér ﬁwtxﬂnéé@s@d@ﬁ the prlnmpalﬂemulsmer componebt and
Gel strengthl /100 ft2 g_lo m ns 5 10

the co-emulsifier together with the other typical ingredients of the drilling
emulsions are set out in the following Table where they are assigned to
Examples 9a to 9c. Finally, the PIT ranges of the various muiticomponent

mixtures are shown in the Table.

10
Examples 9a 9b 9c
OMC 586 26.50 25.10 17.00
Eumulgin EP 4 3.90
15 RS 1100 2.60 1.76
Dehymuls SML 2.02 3.00 2.05
Bentonite 0.23 0.20 0.20
Geltone Il 0.64 0.40 0.40 -
Duratone HT 1.03 0.60 0.60
20 Barite 36.18 43.0 43.0
Ca(OH), 0.08
CacCl, solution (30%) 29.42 25.10 35.00
PIT/°C (upwards) 27-36 22-30 22-26
PIT/°C (downwards 19-26 18-19
25
Example 10

The mixtures of this Example - 10a to 10g - all use a commercial w/o
invert emulsifier (Ez-Mul NTE, a product of Baroid, Aberdeen) as co-
emulsifier. This w/o invert emulsifier is widely used in invert drilling fluids.

30 The co-emulsifier is combined with various principal emulsifier



20 Exanpl e 8f The ester oil OMC 586 is used as the oil phase

in this BExanple. The characteristic data of the material before and
after ageing are as foll ows:

Bef ore Agei ng After Ageing 25 Pl astic viscosity (PV) nPas

66 V6@ 98/18882%i el d point (YP) Blp/ 100 ft2 PCT/EP92D5798

25 Gel strength I b/100 ft2 (10 secs.) 5 6

Gel strength I'b/100 ft[err] (10 mns.) 6 6 30

50 Exanpl e 9 Under the headi ngs Exanples 9a, 9b and 9c,

the followi ng ¥ampengatsscorresponding todhengiefinition actording td thenigventidrsi Bmss i n

whi ch the oil | S.af . ester.oil, OVC. ether, with
a 30% aqueous E%‘FOWPQ?"O&%% %% Q#Zj -8 eacfbgﬁ? EQH%P%W{I%Q}% W?thr es
used of the prigakpas cakium ichiotide@mtppent and t he co-enul sifier
together with the other typical ingredients of the drilling enul si ons

are set out in the follow ng Table where they are assigned to
Exanples 8a to %gmdfé ly, the PIT ranges of the various mnulticonmponent

m xtures are shown'in e Table. 10 Exanpl es
9a 9b Mineral®Ha-359 OMC 586 26. 50
25.10 17. 00 Eunmul gin EP 4 3.90
Examples 10b to 10e
Esterél OMC 586
10
Examples 10f and 10g
Linear a-olefin (LAO C,,,, (70/30))
Typical ingredients of drilling emulsions as listed in the following Table
16 (type and quantity) are mixed into together with these components. The

phase inversion temperature ranges determined (PIT/°C) are also shown in
the Table.



15 RS 1100 2. 60 1.75

Dehyrmul s SML 2.02 3.00 2; 05
Bentonite 0.23 0. 20 0. 20 CGel t one
[ 0. 64 0. 40 0. 40 Dur at one HT
1.03 0. 60 0.60 20 Barite 36. 18
43.0 wQi88a8882 Ca(OH) 2 52 PCTUEPR87/05798
Cad 2 solution (30% 29. 42 25.10 35.00
PIT/[err] C (upwards) 27- 36 22- 30 22- 26
PIT/[err] C (downwar ds 19- 26 18-19 25
Exanpl e 10 The m xtures of th| S Exarrpl e - 1l0ato 109 - all use
a comer qrat—w-o rrvertTenotserTt Ez=Mvot—INT oduct roid,
Aber deen)| Exampies enul si fli1€a. [T W18ci nv@a@q erﬂﬂe5| 1118F i 51% dely
used in i t.Qdrilling tlurds.| 30 1. =& er 1s| conbined
with vari r%@brﬁﬁi%nri pal _emulsifiler 26.50 26’§be 2268 uésséé J:nrmhaen_u;
corresporq\y“ﬂgraqdﬂ.;ab@gdefl nition sogpfding|to the i nvdnt i on] The
f ol | ow ng—e+t+—phases—are—usetd——+—epeh—egse—together—nt g ht
agueous ddIAD G, £EDB0) de sol ut ijon: 5 Exanpl e 1da 25.101 p&¢.a0 ol
Ha- 359 rrpl €S 10D Tt ESt ef ol 19) 1
Exanpl es |1efenshb Lin a?h%z)- lefing (LAQ[err]l (3 Ff 0%50 2.37
Cious - 9EO carbonate 4.92
Dehydol 980 2.80
C,. Guerbet alcohot - 6EO 5.83
Ez-Mul NTE as co-emulsifier 1.72] 100| 312 | 39| 262] 210 143
Bentonite 0.23 | 023 023| 023| 023} 0.20| 0.20
Geltone 064| 064 | 064 064 | 064 | 040 | 040
Duratone HT 1.03| 1.03} 1.03| 1.03| 1.03} 060 | 0.60
Barite 36.18 | 36.18 | 36.18 | 36.18 | 36.18 | 43.00 | 43.00
Ca(OH), 008 008| 0.08) 0.08] 0.08
CacCl, solution (30%) 2942 | 29.42 | 29.42 | 29.42 | 29.42 | 25.10 | 35.00
PIT/°C (upwards) 14-24 | 35-41 | 24-32 | 30-34 | 23-28 | 22-29 | 33-38
PIT/°C (downwards) 21-29 | 23-24




Tybi cal. ingredients of drilling emulsions as listed in the follow ng Tabl e

15 -+ "(type and quantity) are mxed into together with these conponents.
The phase inversion tenperature ranges deternmined (PIT/[err]C) are
al so shown in t he Tabl e. 52 Exanpl es 10a
10b 10c 1040 98/1888210f 10g OMC 5863 PCT/EP97/0289860
26.50 22.69 25.60 Mneral ol Ha-359 26.50 LAO [err] (70/30)

25.10 17.00 Lutensol TO7 4. 20 3.30 3.50
2.37 [err] 9EQ carbonate 4.92 Dehydol 980

2.80 Cerr]2 Cﬁ%@'ﬂ?ﬂe 3l cohol 6EO 5.83 Ez-Mul NTE as

025 0 28" 0 o3 g teq uisuresdsipn e Grjer | Bace OMC sa0'art'a 30% B 3

0.64 0.64 0.wdighbPadieousCatium Ghibrdesoltion s tiquid phase the partldulé)rBOII-tol 03
1.03 1.03 1.0 60 Barite 18 36.18  36.18

36.18 36.18 ‘M@fe@@)amﬁs(‘ye)gy@& U@ﬁ)zused are varied as follows: ’6@60 p0:§9. 681488 0. 08
0.08 Cadg sol4{.5gng6.38% 29.42 29.42 29.42 29.42 29.42 25.10
35.00 PI T/ [er rfﬁc ?‘upwar ds) 14-24 35-41 24-32 30-34 23-28

22-29 33-38 PI T/ [ dnr gverydcasejad daikture of Lutensol TO5 as principal emulsifier 21- 29
23-24 component and EZ-Mul NTE as co-emulsifier is used as the emulsifier
system.
The quantities in which the five mixtures tested are present in the test
10 formulation are set out in the following Table. The plastic viscosity (PV in
mPas), yield point (YP in 1b/100 ft?) and gel strength (gel 10"/10' in 1b/100 ft?)
of these multicomponent mixtures are then determined before ageing (BHR)
and after ageing (AHR). The various drilling fluids are conventionally aged for
16 hours at 250°F in a roller oven. The viscosity data are also conventionally

15 determined, cf. Example 8.



53 Exampl e 11 In five test m xtures using the ester

oil phase OMC 586 and a 30% by wei ght aqueous calciumchloride .
solution as |iquid phase, the particular oil-to- water ratios (% by
vol unme) used are varied as follows: 40:60, 50:50, 60:40, 5 70: 30,
80: 20. In every case, a m xture of Lutensol TO5 as princi pal
enul si fi YO 98/1888xonponent and EZ- Mul g4TE as co-enul si f pET/EP9RASFO8S t he
enul sifier system The quantities in which the five
m xtures tested are present in the test 10 formul ation are set out in
the follow ng Table. The plastic viscosity (PVin nPas), yield point
(YP in | JabbofonExample 481 strength (gel 10"/10' in | b/ 100 ft2) of
these nul ti conponent nmi xtures are then determ ned before agei ng (BHR)
and after ageing (AHR). The various drilling fluids are conventionally aged
for T6 hours af 25Q0] errJ[F T a rofTer ogven. T The yISCOoprty data are
al so conyentionally 1% 'nc-\?, cil Exahple 54 Idbl e
for Exanpbsickas (g) 68.5 85.6 102.6 119.8 136.9

Lutensol TOS5 (g) 8.53 10.65 12.77 14.91 17.04

Ez-Mul NTE (g) 6.76 8.45 10.13 11.83 13.52

CaCl, solution 170.6 142.2 113.9 85.29 56.86

(30%) (9)

Bentonite (g) 0.9 0.9 0.9 0.9 0.9

Geltone [l (g) 25 25| 25 25 25

Duratone HT (g) 4 4 4 4 4

Lime (g) 0.3 0.3 0.3 0.3 0.3

Barite (g) 107.8 123.8 140.1 156.7 169.1

Ofw ratio 40:60 50:50 60:40 70:30 80:20

% by voiume

BHR | AHR | BHR | AHR | BHR | AHR | BHR | AHR | BHR | AHR

PV (mPas) 73 10 69 55 45 44 30 30 20 23

YP (Ib/100 ft?) 35 1 24 20 10 9 3 6 5 4

Gel strength 10"10" | 6/7 | 33 | 55 | 4/4 33 4/5 3/3 3/4 2/2 34

(Ib/100 ft&)

PIT/°C (upwards) 30-41 25-31 23-26 23-29 21-23

PIT/°C (downwards) 23-25 23-28 26-28 23-30 22-24




-

A . B C D E OMVC 586 (g)
68.5 ' 85. 6 102. 6 119.8 136. 9 Lut ensol TGCb
(9)- 8.53 10. 65 12. 77 14. 91 17. 04 Ez- Mul
NTE (Q) 6.76 8. 45 10. 13 11. 83 13. 52
Cad [err] sol uN®©8/18882170. 6 1455 113P93T/EP97/057%5 29
56.86 (30% (g) Bentonite (9) 0.9 0.

0.9 0.9 Geltone Il (g) 2.5 25 2.5
2.5 2.5 Duratone HT (Q) 4 4 4

4 Examnleréz( ) 0.3 0.3 0.3

0.3

156. 7 169 1T§§ f{;\/ﬁéj}g‘bg?able showslgsn%%of tests ac%gg@ to the mverg)t@m40

70: 30 88ing Oembfiskier véylstés which contaln APG comp@bﬁﬂs a@"E"art dtHRe AR
BHR AHR BHR AHR BHR AHR PV (nPas) 69
55 45 rancipal exgulsifier gomponert(s) or as sade priveipal mmtmfe‘rtcpmpqryent 35

:sLt r engt h ?0 '/ 1ghe C‘BTG%QDG %?%L?Ct m%rkgged 913/ ﬁppﬁ;cag}ssas A%ﬁ $00 is é‘/sgd as e,

2/ 2
23-26
26- 28

3/ 4 APGoichafponen). HleT?Ebduuwvars@a) contain381%l by welght@ adtive

23-29 3 PIT/C (downwar ds) 23- 28

supstance. In both casespthe co- emulsnf ier used EFagain the commercial w/o
invert emulsifier Ez-Mul NTE.
The following Table shows the composition of the drilling emulsions in

10 % by weight and the phase inversion temperature ranges (PIT/°C upwards).
Example Example Example | Example
12a 12b 12¢ 12d

OMC 586 26.50 26.50 26.5 26.5
Lutensol TO5 1.65

15 APG 600 1.65 3.30 5.12 5.70
Ez-Mul NTE 2.62 2.62 3.30 3.00
Bentonite 0.23 0.23 0.23 0.23
Geltone [l 0.64 0.64 0.64 0.64
Duratone HT 1.03 1.03 1.03 1.03

20 Barite 36.18 36.18 36.18 36.18
Ca(OH), 0.08 0.08 0.08 0.08
CaCl, solution (30%) 29.42 2042 26.92 26.64
PIT/°C (upwards) 20-22 46-49 10.6-14.7 | 22.4-27.5
PIT/°C (downwards) 9.9-14.3 22.0-7.0

25 Stability Sediments | Sediments

slowly slowly




Exanpl e 12 The foll ow ng Tabl e shows series of tests according

to the invention using enul sifier systens which contain APG
conpounds as part of the princi pal emul sifier conponent(s) or as
sol e principal enulsifier conponent. 5 The [err] APG product narketed
by applicants as APG 600 is used as the APG conponent. The products
used cont ai n S5\f0 oR/yg8gPht of active 56 Ssubstance. | rPOUIBRPTHOSEISt he
co-emul sifier used is again the conmercial wo invert emrulsifier

Ez- Mul NTE. The foll ow ng Tabl e shows the conposition of the
drilling emulsions in 10 % by wei ght and the phase inversion tenperature
ranges (Pl T/ [ eExamplevdr ds) . Exanpl e

?2(2”1)' € Eiggpl € %@%ug%n drilling muds us'%; l;oa@eseed 056assé2tﬁglycer§%e g?’Zb
:2),6-38 c Lh'étﬁf‘élQir?Tr%re mvestngatéd@ﬁf%er tes@P@Mﬁ"ple 13a uses rapeseéd 65
3,30 3. pooil as the solggampsineat of the 0|| phaseo Example 13boxsgg a mlxtureoof2‘t3
0.23

Dur at one ?IT Cﬁértt By%vélﬂ;la}sof rapeseef_i %gnd shghtlxrﬁ%r%dthan 4 pia_\rgsg)g)m/elght ogg?q te
36.18 36. dster oil OM@SHB as the36il bease Ca(O—D 0.08

0. 08 0. 08 sol ution (30% 29. 42 29. 42

26. 92 26. 64 The cop] posjtian !P!C“@.HM@(FU@) of the dwodested emulgions can be
3096 1}1437 232 O%y?xé gghe follcgmng fétﬁl@r AL é?%%’ésg both oth driling.emulsions are
slowly s| ovaged for 16 hours at 250°!Fﬁand are then téstadmt §0°IBto determine their key
10 rheological data in the same way as described in Example 8. The values
determined before ageing (BHR) and after ageing (AHR) are assigned to the

respective drilling emulsions in the following Table.
Finally, the PIT ranges determined are assigned to the fresh and aged
drilling emulsions. The figures shown represent the temperatures at which

15 the conductivity reaches 0 ms/cm.



[y

| nvert .enul sion drilling nuds using rapeseed oil as a triglyceride of

nat ur'al
oi |
5

as the sol e conponent of the oil
part by wei ght of
wei ght of thewWQ 98/18&82er oil

rapeseed oil

origin are investigated in further tests.
phase.

OMC 586 a$7t he oi

conposition by weight (in g) of the two tested enul sions can be

found in the foll owi ng Tabl e.

aged for

Exanpl e 13a uses rapeseed
Exanpl e 13b uses a m xture of 1
and slightly nore than 4 parts by
phase. PCT/EP97/05798 The

As in Exanple 8, both drilling enulsions are
16 hours at 250[err]F _and are then tested at 50[err]C to determ ne

their key 10 Table\fon Byaewplegidda and 13 sane way as described in Exanple 8.
determ ned before ageing (BHR) and after ageing (AHR) are

The val ues

assigned to the

Tabl e.
fresh and age
t enper at ures

57 Ta
A 5
5 Rapesee
Lut ensol TO5 (
10. 13
113.9
Geltone Il (g
4
0.3 Baf
BHR  AHR
64 G

15

20

25

respective drilling emulsions in the foll ow ng
Finally, the PI'T ranges termned are_assigngd to the
drilling emulsiobhs. The'*figures showr repregent the
3| i the conductivit eaches] 0 adm
1PFM¢n5:'§E I’Y‘p| es 13a and 13b Y r é.?é
 ReBeseed oil GM° 585 (9) | 1026 220 52.6
p—oTT— (97 TorT o =9
p) utensol TOS (g) 12. 77 12.77 L2. 77 12.77Hz- Mul NTE( 9)
T 13 Cr2—suotafTon %3 %) TH3™S
REAtMul NEE((g) 10.13 p. 9 1013 | 0.9 10
Cagl, solution (3q%) (@), > | 1139 - > | 11agly o ofe T (9)
' 140, [L 40.1
R ﬁt‘{'ﬂ%n(g)q PV _(nPas 6% 0$ 58 53
Geltone 1l (g) 2.5 25
Duratone HT (g) 4 4
Lime (g) 0.3 0.3
Barite (g) 140.1 140.1
BHR | AHR BHR AHR
PV (mPas) 58 53 64 64
YP (Ib/100 ft2) 7 7 38 37
Gel strength 10"/10' (Ib/100 ft?) | 5/12 6/7 19/9 18/6
PIT/°C (upwards) 57.4 61.9 30 32.9
Exampie 14

To determine the cleaning performance of the process according to the

invention, solids are wetted with invert drilling muds and then treated in a

centrifuge.

Quantities of 10 g of clay cuttings (mean particle size 1-5 mm) are

immersed in 100 ml of invert drilling muds 14a (normal invert mud) and 14b
{mud with PIT of 40°C) for 15 minutes at 50°C. The composition of the drilling

muds is set out in Table 14.

The cuttings are then placed on a sieve where they are left to drip for



YP (1 b/ 100 ft[err]) 7 7 38 37 Cel
strength 10"/10' (1 b/100 ft[err]) 5/12  6/7 19/9 18/ 6

PIT/[err] C (upwards) 57. 4 61.9 30 32.9 20 Exanpl e
14 To determ ne the cl eaning performance of the process
according to the invention, solids are wetted wth invert drilling
muds and then Wwieesagssp a centrifuge. 25 p@;,agbgy/og;ggf 10 g
of clay cuttings (nmean particle size 1-5 nmm are i mrersed in m
of invert drilling nuds 14a (normal invert nud) and 14b (rud vvlth PIT
of 40[err]C) for 15 mnutes at 50[err]C. The conposition of the drilling

muds i s set out mimutgatitheodcssional shaking. TheTbiecovered ng’etmgs are themn weighed on a
si eve where t ey re | ef

with occasi ondP ¢ QWH@ ﬁ’%@”?ﬂqty 8%@8%6"%9{'[“(‘89{5“% e %EHﬁ'\W@F @rﬁ@éhe”
to determne th)gcadiiyial ééhtﬁffugé%sé'di%éfﬂo‘ttbhﬂaf Wﬁfbh l-grba ZCéfht&lwswﬁﬂ ®ft hen

pl aced in a centrifuge tube at the bottom of cmthick wad of
cotton to abscndfotqrh'@ ambrbdhe\muld gmoved nbvfmitnfggmghemmcuttumgs aredhemen 5

centrifu 0 t 1800 erry. The residue of
hydr opho cﬁﬁgir‘fgﬂ?g??r Mpsedt @dHaWH‘ possi bl y emul sifier) is
then r ermved from tye %E&@é@f ﬁ?dﬁdﬁﬁoﬁiétédd%é?ﬁs EnbInE Bbn aidt Possibl

nmet hyl ene chl oride. The net hyl ehe chloride fraction is concentrated

evapor at i on. TefBUlBifier)dp s emnareddram the $l§fﬂﬁer0f|ﬂ’rle cuidings by extractiom with

i gt ( based ROV RERE AR ey *SREHRhIIERA! ARG RREHN 1 chtohtes: by nge)”

i12b t he é_li_lag)l@raﬂlofuﬂwéﬁ?drbphobt@ conporfeitdenvdin gmthe residiee.case of nud
: abl e
10 The quantity of hydrophobic components extracted amounted to 10%

by weight (based on the quantity of mud originally adhering to the cuttings) in
the case of mud 14a but to only 5% by weight in the case of mud 14b.

Table 14
15 Drilling mud A (normal invert mud):
OMC 586 250 mi
EZ-Mul NTE 12¢g
Duratone HT 16 ¢
~ Geltone Il 10g
20 Lime 20g
Agueous CaCl, (30%) 80 mi

Barite 200¢g

Drilling mud B (drilling mud with a PIT of 40°C)

25 OMC 586 176 mi
Lutensol TO 7 14 g
EZ-Mul NTE 18¢
Bentonite 09g
Geltone Il 18¢

30 Duratone HT 27g



L

15  Drilling mud A (normal invert mud): OMC 586

250 m* EZ- Mul NTE 12 ¢

Dur at one HT 16 g Gel tone 11

1.0 g 20 Li me 2.0g Agueous
Cad 2 (30% WO 98/$8882 Babgt e PCT/EP97/0579800 ¢
Drilling nud B (drilling mud with a PIT of 40[err]C 25 OMC 586
176 m Lutensol TO 7 14 g EZ- Mul
NTE 1. 8Cg o Bentonite 0.9
g Gel t Sywiepps CaCl, (30%) 130 ;g 30 Dur at one HT
2.7 ¢ 59 eous CaCl 2 (30% 130 m Barite

193 g Bdggéj 1939



CLAI M5 1. A process for facilitating the disposal of flowable and
punpabl e wor ki ng fluids based on emulsifier-containing WO invert
enul sions - nore particularly corresponding auxiliaries of the type
used in geol ogical explora- 5 tion, such as oil-based w o invert
drilling muds - and for the sinplified cleaning of solid surfaces
soi | ed therewiWiD 98M8888i red using fl owalioe sprayi ng ai dBCT/EP97/05798
characterized in that, by selecting and adapting the emul sifiers/emulsifier
systens to the oil phase of the invert enulsion, tenperature-controlled
phase i nversion is achieved at tenperatures below the in-use
tenperatures dbLAMS10 w o invert enulsions, but above the freezing

point of the agueoug ﬁ?@é& Eftti'ﬁfacn itating tﬂ?t&%oéglS&Oﬁﬂhaﬁlﬁdaﬁhe&%Pgb@e

carried out at ‘tenperatures i hase inveflsion

tenperature r apgking fluids baged orﬁemumm&omsalnin@wadmvertbmmsldms more
characterized in that at | east the inver ion to.,b Ig{)ved or

washed of f is Rajgedarly 6%"%9%@933%4)@?‘% ghthedype U?@ﬁﬂéﬁﬁ?’@ﬂ@ &ﬁ@ P T
before an / or etﬂﬂ{ ég&ééggd BE eas n@%ﬁ%ﬁrn?.‘?’%&jﬁd & fof'the si phf éd’&ﬂce%ﬁﬁ@ the

mat eri al € resi I nvert enul si on

be washed off wﬁlﬁrahifacésesmedcunek@mth qf tesipad alslmgeﬁowwlevsprawnel aids,ange
3. A process as clained in clains 1 and é cfﬂprac%erlzedlf / t‘ﬁ
sol i ds chasaglerizeddn thal by §P'§%tﬁh9r apep the eradlsiers 8f'“{$1 fleased

gravity from siﬁng% the dil gp%% d’r‘?ﬁ@frfv@l't én%l?i@n%ﬁﬁi@é’lu\“@béﬁtr@ﬂéﬂ prhaaeabl e

and punpable a tenperature, preferably in centrifuges,
dec anters and/inversiar lsrmsueved at temqaeratupeq)belowstheaa—usleetenmseraw res af the 1 t 0
3, char aiéer i ze hat  the

wat er - ba3@d wa¥ 'Hﬁe'ipﬂys"ﬁ‘iﬁ’ gubggwecmeaffqa@zmg pomtsoww%c@ecil \9&%%? ag\dw whi ch
the tenperaturig thg cﬁ@dd&%ﬂ bR& clilahir ﬁ%%a?ﬁed Bt AtempePautSd Pradier Bolew 1o be

washed off, the washi'ng process o nal Iy bei ng accel erated by
appl i cation ofth&qﬂ*&meun\a&rsmdegmerature rang}a A process as clained in

Lo LS e el el Ak Y Bl in wEB( bR Mlnfbt 3BT Y
gi' ng multi CO”&‘HU%"Bn 'Et%é' Fé?n@\?ed BE WashRdUS®Rds fcebledto thed phaBBtingersiorayi ng.
16 temperature range (PIT) before and/or during the cleaning of the soiled solid
surfaces, the material to be cleaned or at least the residual invert emulsion to
be washed off preferably being cooled to temperatures below the PIT range.
3. A process as claimed in claims 1 and 2, characterized in that the solids
are at least largely separated under the effect of increased gravity from parts
20 of the material to be cleaned which are flowable and pumpable at the working
temperature, preferably in centrifuges, decanters and/or cyclones.
4, A process as claimed in claims 1 to 3, characterized in that the soiled
solid surfaces are washed with water-based washing aids, more particularty
with cold water of which the temperature is below the PIT range of the
25 emulsion residues to be washed off, the washing process optionally being
accelerated by application of mechanical energy.
5. A process as claimed in claims 1 to 4, characterized in that washing is
carried out by spray washing and preferably by excess-pressure spray
washing, preferably using multicomponent nozzles of the type used for

30 pneumatic spraying.

R R O



)
6. A .process as clained in clains 1 to 5, characterized in that cuttings

fromrock drilling operations covered with residues of the drilling nud are
stbjected to cleaning and, in particular, to the washing process which nmay
optionally be carried out in several stages. 5 7. A process as
clainmed in cl aVes98/18888, characterized B that the PCTiR®/06798 ages
are of limted duration, preferably lasting a matter of m nutes and,
nore preferably, about one mnute at nopst. 8. A process as clai ned

inclains 1 to,7, caracterrzedr that. th ved during

ol AP
washi ng of t he-cut (A rpgecer%s a5 Slaneth P aines 1113 ChAERCteTIZagBahat eUtings nage
and the water tJchﬁ iﬂﬁr 0"Oh&BHSRE cBFeral \Mﬂ?ﬂ% sifAfed thHeegﬁlﬁ I]J(? are

Om nant na

wher eas any pre y fine-particle solid action additi
accumul at - subjedted tatlaamingand, m|paatlclsarptmtrrawb‘slylngrmpm&sokwbrbh may 9.

A process as cl Jrreﬂ%'bn cl ai 1 to aracterized in that emulsifiers
or enmulsifier P &aH ‘t‘tdntsér’rf)'alé 8- cont r ol I ed phase inversion in
the 15 gpartgcul g ri?HEéésC‘égp&?ﬁ%% T %iaing 1 Ro e Ee@ iR Fth%

I nversi on tenpera- ture (PI'T) above 5 to 10 err and preterably

bel ow 100[ err ]waﬁ'mw stages iare oflémipgdduration, prefevably lasting s mwatter of minuteg 0. A
process as cla d.in cI%rm;] L& charactt erized in that the PIT

of the rrultlcc?rﬂ%r%q{?w %}?X %0 (ﬂnﬁé?@('j' VPFhes in the t enperature
range 20 freom 13 b?bc%%%rsrdlérmdéf lﬁfc.‘l’énfrli%%I Vtd B, chairai@8rixet inhRaf fHedrydid om 20
to 60[err]C and nore referab to values in the range from25 to
50[err]C. removed during wasgmg cfshe claﬁtlngﬁrs phasesaemrated inta dhe oirbesed eri zed

i n that | si fi enul si,fi.er s re at St rtly
o pr o S i ypHase and the ShalePBasay st WRloRTBan el Bt bt Harkf iRUsEE,

noni oni ¢ st r UGyhkkrahs éh?'ﬁ%d&nlﬂéﬁtlﬁﬁe-parﬁal'e%@lréf@bféﬁb@drﬁbnélly%&ﬂhﬁrléto one
another in the nolecular structure are used he mul ti conponent

system ing 2t thensgyne digassispretarablyrslisnosedodi ns 1 to 11, characterized

adaptati on of $he 1 HOCSSSESCRRH Qe 40 b TRareGRRiE Bl hal SRR

range, are usestemulsifier $sterhs Rding t@ﬁemper@ﬂreajwtralléd phaseinpeiinia the t h
rel ati velg/ pr onounced hI){dro philic 62
particular multi

icomponent mixture in question at a phase inversion tempera-
ture (PIT) above 5 to 10°C and preferably below 100°C are used in the w/o
invert emulsions.
10. A process as claimed in claims 1 and 9, characterized in that the PIT
of the multicomponent mixture is adjusted to values in the temperature range
20 from 15 to 80°C, preferably to values in the range from 20 to 60°C and more
preferably to values in the range from 25 to 50°C.
11. A process as claimed in claims 1 to 10, characterized in that emulsifi-
ers/emulsifier systems which are at least partly and preferably at least
predominantly nonionic and/or join both nonionic structural elements and
25 anionic structural elements to one another in the molecular structure are used
in the multicomponent system.
12. A process as claimed in claims 1 to 11, characterized in that
multicomponent emulsifier systems, above all for easier adaptation of the PIT
to the predetermined working temperature range, are used, mixtures of
30 principal emulsifier components with relatively pronounced hydrophilic

e

A



behavi or and highly lipophitic co-emulsifiers being preferred. 13.

A process as clained in clains 1 to 12, characterized by the use of

princi pal emul sifier conponents with HLB values of 6 to 20 and preferably 7
to 18 which, in one preferred enbodi ment, are used together with relatively -

5 hi ghly |ipophilic co-emulsifiers with a | ower HLB val ue conpared with
the pri peosd/18982 si fier conponent @) . 14. pBTEPOTAS788
claimed in clains 1 to 13, characterized in that the noni oni c

enul sifier conponents present (principal emulsifier conponents
and/or co-enulsifiers) are representatives of at |east one of the follow ng
10 cl asses: behavior and higfiy sipaplxiic aomulmfees peingiprefearedy et hoxyl at es

d/ .
ori i n whi o ednt ai A PosBaRiae deimed i Baine 1 £, dhaidneal By ahe ISP ©
al koxyl ati on, bhﬁc@hi‘é’muisﬁe‘?%oﬁ’fﬁdr@h?é M‘thbﬂ_B‘gaI%'ég'ofG to 20 aﬁ@B?&éraUWVt i al

esters and/or partial ethers of éhydrl c al cohols containin

pﬁ.rtIC]l;H ar ﬁ t@ésdfdmbbﬂnalqmnrﬁé@rﬁe embcxd!mngmpsedmyeihebwf}b@ﬁlehgelk I
(pol vy ol yBosi abisly WBhBle Raramalsiaighum BpHer R Ralie crmRalf i dne) o

synt hetic ori gpfinciphl emarsifier ent(sni oni caI |y m)dl fi ed I ong chain fatty
aci ds; al kyl ol am des, am ne oxides and | ecithins. Process as
claimed in clailffs 1A Brocesscamckaimedi inedlaims thia 1Bh§haractenzed in that the

enul sifiers/e S

mul ti corrponen{TH biilg E‘Lc’?%"ﬁngﬁp&)%cenﬁ é?é%e (Pﬁﬁ%g ﬂti"Her'r;[aél*n&g‘ﬂggnémg
present in quaahdtor&sa—eﬁmul:mére) akd yeﬁre%ehtati«ooesgﬁtatqeaétammrofahd fooveng

pr ef er abl in quantities of 5 to 60% by wei ght (based on oil phase),

parti cul é?sl y pP\§§§¢$ ed 25 gquantity ranges for these enmulsifiers, again

e "y GBI Mot paricudF) Rated SR SontR S BfbRNe

wei ght . mtﬁeculé\s pfmtasai and/orl syntheatici amgnh aihich dontalnﬂﬁ)opmh'mrraskme'szed
by the use of oi m X bel on I ea
part ly and preP@ﬁjM'V’ 6%8%‘?;&9@8 lkoxuggtp heoar}? t@ﬁl%mg &Eﬁ@

capped, partial esters and/or partial ethers of polyhydric alcohols contammg

16 in particular 2 to 6 carbon atoms and 2 to 6 OH groups and/or oligomers
thereof with acids and/or alcohols containing lipophilic residues, alkyl
(poly)glycosides of long-chain alcohols, fatty alcohols of natural and/or
synthetic origin, oligoaminoamides of anionically modified long-chain fatty
acids, alkylolamides, amine oxides and lecithins.

20 15. A process as claimed in claims 1 to 14, characterized in that the
emulsifiers/femulsifier systems are adapted in the quantity used in the
multicomponent mixture to the percentage of oil phase therein and are
present in quantities of preferably 1% by weight or larger and more preferably
in quantities of 5 to 60% by weight (based on oil phase), particularly preferred

25 quantity ranges for these emulsifiers, again based on the oil phase, being
defined as follows: 10 to 50% by weight, 15 to 40% by weight and more
particularly 20 to 35% by weight.

16. A process as claimed in claims 1 to 15, characterized by the use of oil
phases or mixed oil phases belonging at least partly and preferably predomi-

30 nantly to the following classes:

N AU



. e e e e C .
sat urated hydrocarbons (linear, branched and/or cyclic), olefinically

unsat u-+ rat ed hydrocarbons, aromatic hydrocarbons, napht henes,
carboxylic acid esters of nonohydric and/or pol yhydric al cohol s,
et hers, acetals, carbonic acid esters, fatty al cohols, silicone

oi l's, (oligo)apides/186api go)imdes andr g3 (ol igo)ket PEAYEPQ7/05798 17.
A process as clained in claims 1 to 16, characterized by the

regul ation of nulticonmponent systems of which the quantity rat | o (parts by
vol une) of water-based phase (W to oil phase (oil) is in the follow ng
ranges: sat@t@teab hydrosatnisdlis€ar branghedfandatn gyclis), todefﬁ'mcaﬂyjlﬁ'istam-%
oil. 10 cess _as clained,in cla t char rlze

that the wat errated %Ygfocam 4R H‘gg Qn%pn@@‘%ﬁhg%%?f 06 Iufe! or

more, prefer atggfeﬁom@bnohydnc aBH@rlﬂ@yt‘@HnM&)hd@r@ch {/se‘ca%b?é?é yc%ﬁc{ﬁe Woi

vol une or nore an refera 80% vol une
m Xt ure. acid mtersquit}oaleQbotss siiicanesailsi rﬁoltgcaamals t(olig®imidlear andrer i zed
by the PI I ation of drilling nmuds for |and-supported and/ or

15
pr ef er abl'y of f(gp.%q)ggones exploration, nore particularly for the

devel opment of4pi | R6EEsDaS A&IRED in claims 1rﬁf“185 chéfdctériZed BVQEeVPItI’h a
PIT of 50[err]Cor |ower and nore especially in the range from20 to

35[ err] C bei ngegui@tionrafdnuiticomponent syshemsﬁerﬁycraéhe:naanbw rahodpartmbyl to

19, characteriz ) 20 of., t,he s e I s adapted
Lo’ the cond: t MERIMEReRGrbaRed hiladi W) ey PREe 6N 5 e fublPerabled”a vy
that, after SEQIﬁfoa‘IOW10ﬁ@@0tdlpp¢éfb+dbly185w¢0WhFSto 80 oil. mud- cover ed

cutti ngs. can be cl eaned by washing with cold water, especiall

seawat ertOwi t h %has%pfqus ap 6laimedin elang b to 1% charactenzczcim thal { af eokaies as

claimed in cI of
drilling muds & #htag?%w)t’@n%{as ‘ﬁdr{e"z%/"fb& "f@f’"g #ﬁ%b@@?’%ﬁ'ﬁqf by

bet ween t he mvdxﬂ.irae entiose, anorgpreferablg SOPEbywelumev@erhoreadrgemobprefarablyast i ¢
viscosity (PV) of not nore than 100 nPas, preferably not nore than 80 nPas

and, nore pref4p@Rq% hYnVQM@er%frfB%W/PSrW'B'@"’@O 45 nPas and a yield point
O err) and b AWiosds s Mablfocbife o 181 Shafallbonchy T wishn S0
| b/ft[ert§. regulation of drilling muds for Iand-supported and/or preferably offshore
exploration, more particularly for the development of oil and/or gas occur-
rences, drilling muds with a PIT of 50°C or lower and more especially in the
range from 20 to 35°C being preferred.
20. A process as claimed in claims 1 to 19, characterized in that the PIT
20 of the system as a whole is adapted to the conditions under which the drilling
mud is used in such a way that, after separation from the drilling mud, the
mud-covered cuttings can be cleaned by washing with cold water, especially
seawater, with phase inversion from w/o to o/w.
21. A process as claimed in claims 1 to 20, characterized by the PIT
25 regulation of drilling muds which, at a temperature 10 to 15°C above the limit
between the middle emulsion phase and the w/o invert range, have a plastic
viscosity (PV) of not more than 100 mPas, preferably not more than 80 mPas
and, more preferably, in the range from 30 to 45 mPas and a yield point (YP)

of not more than 80 Ib/100 ft?, preferably not more than 50 Ib/ft? and, more

30 preferably, in the range from 10 to 25 Ib/ft.
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64 22. A process as clainmed in clainms 1 to 21, characterized in

t hat thixotropi- cally thickened w o invert systens are subjected to
PIT regul ati on and adj ust nent . 23 The use of the process
claimed in claims 1 to 22 for the sinplified 5 cl eani ng' and di sposal of
rock cuttings covered with residual drilling nud during and/ or

preferably befWOe08M88820n-shore or of f-@4ore dunpi ng. PCT/EP97/05798

!
22.  Aprocess as claimed in claims 1 to 21, characterized in that thixotropi-

cally thickened w/o invert systems are subjected to PIT regulation and

adjustment.

23  The use of the process claimed in claims 1 to 22 for the simplified
5 cleaning and disposal of rock cuttings covered with residual drilling mud

during and/or preferably before their on-shore or off-shore dumping.

T



