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- 1 - OL BASE FLUI DS GONTAI'NI NG ORGANOPHI LI C CLAYS This invention rel ates

_to organophilic organic- clay conpl exes which are dispersible in organic

‘ligquids-to forma gel therein. Mre particularl '
\ g in. 3 y such gels ar ¥
aghk base packer sfluids. It is well k%omn thgtvgfggLyégf

" conmpounds céntaininga cation will react with clays which contain 10 a

:,negative | ayer-lattice and exchangeabl e cations to form organophilic

Organic-clay products. The reaction of anlorgani ¢ cation contai ning at<i1>

| east one alkyl group of at |east 10 carbon atoms with clay generally

fresults in organocla
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et al.

-2,704,276; Stratton 2, 888, {20y} natdwm. hay RrEEniamPmmads el d et al .

.3,294,683. The ggg;g;aﬁiésgr -3&9’&&%%1’9&@&&3 W found uieeesearbaishen

‘Bsing particula
“ammoni um coppouadsegatiiveclager-1attiog ARG EARRNANESIP LGS

i ¢ clays derived from sub titutéd guat.er nary

o]:'cl:i nlayson

 4’208’218' | OF o PR O8PRRALPA £1 £ Ay SgdiRye-€2dy pt@ihdtisi t €the reaction
'}k_/ ' of an organic cation containing at least one alkyl

group of at least'10 carbon'atoms with'clay genebally 
results in organoclays swellable in cebtain'organic
45 liquids. o o
Prior publicationsiinclude.U.S. Pat. No.
2,531,427, and U.S. Pat. No. 2,966,506 and the book
nClay Mineralogy", 2nd Edition, 1968 by Ralph E. Grim
- (MeGraw Hill Book Co., Inc.), particularly Chapter 10,
o0 Clay-Mineral-Organic Reagtipns; pp;'356-368-Ionic
: Reactions, Smectite; and pp. 392-401 - Organophilic
Clay-Mineral Complexeé. _ _
- Maximum gelling (thickening) efficiency from

these'organoclays is achieved by adding a low molecular

'? \~/' _ - weight polar organic'dispersing material to the

o

25 : _
composition. Such materials are disclosed in U.S.

' 'Patents: O'Halloran 2,677,661; McCarthy et al.
2,704,276; Stratton 2,833,720; Stratton 2,879,229; and
‘Stansfield et al. 3,294,683. The use of such -

30 dispersion aids was found unnecessary when using
particular organophilic clays qerived from substituted
quaternary ammonium compounds as diselosed'in Finlayson
et al. 4,105,578 and Finlayson 4,208,218. "

‘Prior organophilic clays have exhibited limited

35 broad range gelling utility due to fluctuating

dispersion and-viseosity prbperties; While the
materials disclosed in U.S. Patent 4,105,578 have not
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i tilit fluctuating di i,on and viscosity
elling utility due to fluctuating dispersi.on an |
bﬁgagrgﬁgge gvmi|egthe materials disclosed in U S. Patent 4310Fi578dhgg§tly?
N tp5' -2- shown such deficienties, sucth materials are difficult an costl
Lo or od e. The present invention-provides an oil-base fluid cqonprising

.- to progts rrel (2.85-143 kg/ 103dnB) of* an
i hag d from1 to.50 I bs. per barrel (2.¢ , -

" cationic conpound and a snectite-type clay having a cation exchange

’ capacity of at |least 75m | 1liequival ents 10' per 100 grams of said clay,
wherei n the or GHIRWR ci¢lordeficidre fas MBuwsh Materials are lafiflgsﬁuld"r.oup

' ' } St from([err] -unsaturate !
Lg\r/ir]n.g'ﬁe\gs]e[ ﬁgarﬂlhc{?%clfgitljaﬁ%edcar lgéng'atoms, a hydroxyal kyl group having 2 to

-6 carbon atoms and 20 mb& BEPenterigventiiem priovidesong @1ai-badlkyl gf oup

Rlarifab re oaipdi s i rige pHe: I.ndi.vidual | y sel ected
A v g; ﬁ%l'eﬁidﬁg?h@v%%laﬁgggrk%ahvf°agpp &i-c PE€Xr bon
froma - Uiy | gl | ( 8 _ _ i
atons, a hydroxyg{kyll @?ﬁp hé\/%ﬁjlpr&*ﬂ 2 @ncargenophdidc 20ag y

group, an al kylEsgdant eewipry stingmche! ¢632ta8HbBRoALATS BN MhXEUES o

. : | hasphar us _and ni trogen; "an .
tpe{ﬁgfbrxahfc%%kﬁﬁgﬁﬁckgg o@&ﬁdgﬁ§;Frgwggégps-Ixeenp}pyquvwagegts O'Fﬁ;
200 gransgof.S§P iepaygcggggpa@gpaeigwapfba$i$ea§beﬂ9mh1Q§§Suinign9§

pr esent inﬁfntbem 100 grams of said eclay, wherein the organic cation

has the formula:
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l'wher-ein Ri_ is selected from ap s -unsaturated alkyl
group having less than 7 aliphatic carbon atoms, a
hydroxyalkyl_graup having 2 to .6 carbon atoms. and
mixtures thereéf; 52 is a long'chgin alkyl group having
8 to 60 carbon atoms; R3 and.Ru are individually
selected from a}B ,x -unsaturated élkyl _graup having
less than 7 aliphatic carbon atoms, a hydroxyalkyl

20

25 _
group, an alkyl group having from 1 to 22 carbon atoms

and mixtures thereof; X is selected from phosphorus
and nitrogen; and. wherein the amount- of the organic
éationic compound is from 90 to 140 milliequivalents
per 100 grams of said clay, 100% -active clay basis.
‘The 0il base fluid.of the present invention
consists of an oil phase and from 1 to 50 lbs. per
barrel (2.85-143 kg/103dm3) of the organophilic clay
gellantg' Preferably,  the fluid is non-aqueous.
: A suitable oil phase of this invention may be
35 crude petroleum_and fractions thereor, including but
not limited to diesel oil, kerosene, fuel oil, light

30

group having from 2 to 6 carbon-atoms,_an aralkyl \—/



consi sts of an QiljﬁhaseLand from1 to 50 I bs. per barrel (2.85-143
kg/[err]) of the organophilic clay gellant. Preferably, the fluidis
non- aqueous. * A suit able oil phase of *thi:s invention nmay be crude petrol eum

and fractions thereof, ‘including but not limted to diesel qil, kerosefie
fuel oil, Iight - 3- l'ubricating oil fractions, and heavy napht ha %ﬁ% g
aggbiling'range from[err] to[err] (149-[gr]). The preferred materia—is -
. diesel oil. The anmpbunt of the organophilic clay enployed is 5 that amount
which is effective in obtaining the necessary degree of gellation

(t'hi ckeni ng) of lvrerigatingaodlf fragtions,;handnhendzdnaphthaabavhngt dat is,
drilting fluid cHoiFﬁﬁ'}%rrafnlg‘é!' @roﬁhgo.ﬁphh;@u%b@_émegﬁngPLgﬁls@&)Qr geRephi lic
clay needed to gel a particular fluid is dependent upon factors such as
the type of org@¥f&fienred drkprisdd st RdeSRar &dteristics of the oil phase
and enul sified water phase iamoant, odndhehergaxophilienpeagt ehplbpedhish the

fluid is to rai sed. The maximim concentrati.gn organophilic clay 15

is limted tggtﬁ%FiMﬁqﬂ¥ 'FPlPhr&Faegﬁﬁﬁﬁﬁfé %ﬁngFa+ﬂgg€oﬁgantration of

organophilic cl aecsssany degreangd ghllatdoﬁo(kpsckpeineérpéLtba20gh+lon

Barrel) (2.85-143 /ﬂﬁﬂiG]de*EgegﬁB%%%hhﬁ'Qb?&&@ﬁf%oﬁ?fEhEteﬂéLY-ge"ed
2 Pre bl to-10 Ibs. p

fluid for broad appl.ications. erably er barre

(2. 85-28. 6 kg/ [ &ibhling fdmidoPEd PREKERe T3tdFar afPENBSRIBER- base drilling .

flui ds whereas ajBHE¥ntAavd®nd olf0 oP@andphipdle RabFehebdédltddgekgh[err] have

- been found a?“““ﬁ%r féﬂia&h%a%E%pﬁgahh%%n %n%iLb%%s?agggggrsahﬁigg'tth has

'K./ : type of ongahophilic_cléy;used, the characteristics of
: the o0il phase and emulsified water phase if any, and
the maximum temperature to which the fluid is to be

_ .raised. The maximum concentration of ‘organophilic clay

5 is limited to that which will form a_pumpable_fiuid.

. The concentration of organophilic clay within
the range of 1 to 50 1lbs. per barrel_(42 gallon barrel)
(2.85-143 kg/103dm3) will generally provide a
Sufficiently gélled fluid for broad applications.

20 preferably 1.to 10 1bs. per barrel (2.85-28.6
kg/103dm3)-are employed in the preparation of oil-base
drilling fluids whereaS-amounts-from 6 to 50'lbs. per
barre11(17.1-143 kg/103dm3) have been found adequate

. &\/: o for the preparation of oil-base-packer-fluids. It has

o 25 bpeen found that when the organophilic clay is mixed
into the o0il-base fluid, essentially complete gelling
is achieved at low shear mixing.. The resulting oil-
base fluid is a stablelbil-base'fluid at surface
temperétures below -20°F (-29°C) and down-hole

30. temperatures up to 500°F-(260°C). The formation of the
stable fluid occurs in a matter of minutes following -

e

addition and low shear mixing of_the;organophilic clay
in the o0il base fluid. |
A packer fluid is prepared in accordance with
35 this invention by adding to an oil medium the
organophilic clay. The_composition_of_theipacker fluid
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25 been found t hat mhen t he organophlllc clay is n1xed |nto t he oil - base

fluid,

addi

~essentially conplete gelling is achieved at |ow shear m Xi ng.
g oil- base:fluidis a stable oil-base fluid at surface
ures bel ow. [.err] and down-hole 30 tenperatures up to [err].

6n and | ow shear mixing of the organoghlllc clay in the oil bas H
,.fluid. A packer fluid is prepared in accordance with 35 this invention by

adding to an oil nmediumthe organophilic clay.. The conposition of the

“ packer fluid s fegulated as dlscussed above to provide! £0phAb£H18S
- di scussed above to provide a

R nﬁ b gng ; 8 The opt1 onal
emul sifiers, wePFREEH§Ient {neaAR FPHF BBulsifierspr WeiERELPE may b
added at any tageatsl,t and @hlhjdnteessavutrolonatenialstmfebél addegrior to

of the 1Lyl doyOlagDrensr ¢d. ohie RackeLatlubd boclignslsriedy such as

usage

by punpi ng

0 an™annut ar space W ase

drilling flui #lvdd beiprepar vdagadofotheyfduidit henceepoepayed| | the

commences or WBhEﬁe@fThbhﬂglbsthnB?QQPEES suIﬁeaEEB909uB£1ﬁQd'ﬂﬂt he
ingredient to prepare the fluidis not critical. MXxing s acconp is

W th conventloﬁéla&@@#@€ssBéﬁ&bWétBFneﬁBFoVPﬁb Borgw shear m xi ng force.
Geater mixing force nunebelenbhs;edrewemnghemghdnehnnbeeﬁﬁaparedCaﬁe

e hore vana Hepkliedtak BYrkEeL AFLIASREr FonBHARRE ol dRLTR' Ffra ﬁ%éct

.'mﬁth t he mal|s1shQMeorong589rg&hepmebhcdcb&ysdéinghtbe|nnenedbﬁntahObe

prepare the fluid ‘is not critical. Mixing is
accomplished with eonventlonal devices capable of
employing a low shear mixing force. Greater mixing )
15 forcg'may be employed“eveﬁ'thbugh;not3§§§e33ary. Once
. prepared, the drilling fluid is transferred, such as by
pumping, into a well bore and circulated to the bit and
through the borehole in contact with the ‘walls thereof.
The organophilic clays of this invention can be
20 prepared by admixing the clay, ‘quaternary ammonium
. compound and water together, preferably at a o
'temperature within the range from 20°C to 100 C and
most preferably from 35°C to 77°C for a period of time
sufficient for the organic compound to react with the
' clay particles, followed by filtering, washing, drying
~and grinding;_The'quatérnary-compound is.added-in the
desired milliequivalent rétid, preferably dispersed in

25

isopropanol or water. In=uSing the organophilic clays

in emulsions, theé drying and*grinding_Steps méy be
30 elimingted. When the.clay,'quaternary ammonium
compound and water are admixed in such concentrations
that a slurry is not formed, filtration and washing
steps may be eliminated. _

The organic cationic'gompounds useful.in this

~ invention may be selected from a wide range of
35 materials'that-are capable of_forming;ah-organophilic

clay'by7exchange-of cations with-the:smectite-type
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20 prepared by adnixihg t he cl ay, quaternafy ammoni um conpound and wat er
together, preferably at.a tenperature within the range fromf[err] toJerr]

and nost preferably from[err} to-[err] for-a period of tine suffigient for
t he organi c_compound.to react with the 25 clay particles, foll o )
filtering, washing, dryi'ng.and grinding. The quaternary conpound is—added

{0 the desired mlliequivalent ratio., prekerably dispersed in isopropanol
.. or water. In using the organophilic clays in ermul'sions, the drying and

c@ grinding steps may be elim nated. Wen the clay, quaternary anmoni um 30

- conmpound and matmmyéu(Inuhdngaiﬂcneaudbnd@n@empbamﬁomssthaave alurry is not
“forned, filtrati t I e rohga I C
rygisé useful Irﬂ%ﬁo%%ﬁl%ﬁ B% § sr:{‘ggﬁte o428

cationi c compou nventi on nma fron1a w de
range of- 35 mat @adils areap Hfe ad@mepwé thiof &hm n@m@nu@ﬂganapnfsrebway by

exchange of catiys oMgdhild@aPIRG iilsesleiRRted fhonC LRk gr?S'G% organic
catlonlc copound nust_ have a positive char%e | ocal i,.zed on single atomor

"on a smal | grou§Qﬂs¥ﬁ§iﬁ§\HQlﬁW?qﬂﬂgﬁﬁy &lupréﬁéﬁéblPhPﬁBhBP HBi ¢
cation is sel ectmﬁ‘sr,@md hﬁm Theowrdifst arsgwefllqlaat @quarylaaoni um

“salts, phosphonlgqts_ 45?496“3%%1 Qer %bal%ge C%gggfsgﬂlvglﬁg salts.

The or gani c catl on cont al ns east O m eacC F t wo
~ Jgroups, the fi r stelgahgs from c@eh &f rtgromsr‘@up[Ser the- fisstugaosd al kyl .

QVOUP haV|ng consisting of a P, -unsaturated alkyl group having
“less than 7 aliphatlc carbon atoms, a hydroxyalkyl

k,/ 'group having 2 to 6 carbon atoms and mlxtures thereof

.and the seeond group con51st1ng of a long chaln alkyl

'group.

- The organie cation is represented by . the formula:

_'T_ '_ | R — .

15

20 T3

wherein R1 is selected from the group consisting of a
. #{, -unsaturated alkyl group having less than 7
._\./ 25 aliphatic carbon atoma,'a-hydroxyalkyl group having 2
. ' to 6 carbon atome and mixtures thereof; RZ is a long
chain alkyl group having 8 to 60 carbon atoms; R3 and
-Ru are selected f‘rom a group cons:.st:.ng of‘ a 7@ -
.unsaturated alkyl group hav1ng less than 7 aliphatic
carbon atoms, a hydroxyalkyl group having 2 to 6 carbon

&

30
. atoms, an aralkyl group, an alkyl group having from 1
to 22 carbon atoms and mixtures thereof, and X is-
phosphorus or nltrogen.'
R1 . .
35 = S
. — The.ﬁ -unsaturated alkyl group may be

selected from a wide range of groups. These groups may
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'*Lesssthan 7 aliphatic CarbOn atons, a hydroxyalkyl group having 2 to 6

carbon at and m xtures thereof and the second group consisting of a |ong
chai n—al roup. The organic cation i's represented by the formula: 15

. [err]-28 ein R_ s selected fromthe group consisting of.a<[err]

. -unsaturaked al kyl group.having | ess than 67 25 al i phatic carbon atoms, a .

'hydroxyalky[ group having 2 to 6 carbon atons and m xtures thereof.; [err] =

i's a long chaibe a¢¥gligroumersd i, Snes Kattinsh an @S tidagedand B e r]

- are sel ected f L OHa 24 Ok Pt q.pﬂgypt gy God i 1lgwtﬁ4-{aa}{e;d al kyl group

' having less than 7 aljphatic carb at dr oxyal owp havi ng
. 2 to 6 carbon atbpgaty %?%‘P%Iab‘?%'p hagi’jo% tﬂi‘é’l r?gfytlh%m:épt)b 22
carbon atons andnﬂitmmﬁﬁﬁdté&ky&ﬁgraupipfeﬁeqﬂhﬁyﬂunnhaﬂnsliesmoq@mn R The

 ferr] -ungat “ﬁa%fggtﬂﬁé SAHIDY B ﬁ? I; SFLEE K @ed""a‘i :étg%t‘@g or

gr oups. se gr or_ acyc unsu

. substi t'ut ed -luallsab%lr%lu'@ﬁthtﬂkmd m%@&&ﬂ%%#%ﬁ%&&haﬁ a%lﬁ phatic carbon

~contains |ess than hat i c_car hons r ted al kyl
group may. be stBSt] un)éﬁlgr/\?‘t‘ﬁ may A8 T sf‘fl?ﬂg“t'ﬂgtte‘{é” ed with the
. unsat.urat.ion oaliﬁwatfﬁrér@mp@tgndT&mn@&xiq qﬁngqm may. also be substituted

. mnth bOth 10- e Representative examples of cyelic A')/- : »
- ':'unsaturated alkyl groups include 2-cyclohexenyl and 2~
- eyclopentenyl. Representative examples of acy_c_llc ,@, )/ '
unsaturated alkyl'groups'containing 6 or less carbon: ) \./
atoms include propargyl; 2-propenyl; 2-butenyl; 2-

15 - pentenyl; 2-hexenyl; 3-methyl-2-butenyl;3-methyl-2-
pentenyl;2;3-dimethyi42;butenyl; 1;1-dimethyl-2-'
pfopenyl;'1,2~dimethyl-2-propeny1; 2,4-pentadienyl; and
2,4-nexadienyl. Representative examples of acyclic-

_ - aromatic substituted groups include 3-phenyl-2-
.. 20 'propenyl;2-phenyl¥2-propeny1; and 3-(4-methoxyphenyl)-
'2-propenyl.2 Representative examples of aromatic and

atons. The algpRid scaaquﬁwftﬁ@%nmwﬁ@%ﬁlm o f Lﬂﬁ:@ndqreetfyerabl y
JC

aliphatic subStituted groups include 3-phenyl-2-
cyclohexenyl; 3= phenyl-2-cyclopentenyl. The/Q X
unsaturated alkyl group may be substituted with an
‘25 aromatic ring.
~ The hydroxylated group may be a hydroxyl

substituted aliphatic radical having from 2 to 6 g
aliphatic carbons wherein the hydroxyl is not '
substituted at the carbon adjacent to the positive ' .

-3o=-cherged atom. -The.alkyl'group.may be substituted with
' an.aromatic'ring. Representative examples include 2--
hydroxyethyl;-3-hydroxypropyl; J-hydroxypentyl; 6-
hydroxyhexyl; 2-hydroxypropyl; 2-hydroxybutyl; 2-

hydroxypentyl; 2-hydroxyhexyl; 2-hydroxycyeclohexyl; 3~

35 hydroxycyclohexyl; 4-hydroxycyclohexyl; 2- :
hydroxycyelopentyl' 3- hydrbxycyclopentyl' 2-methyl 2~
" hydroxypropyl; 3-methy1 2- hydroxybutyl, and 5-hydroxy-
2~ pentenyl.
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al i phatic groups and aromatic rings. 10 : Representative exanpl es of
cyclfg unsaturated al kyl groups include 2- cycl ohexenyl and 2-

cycl opent eyl . "Repr esent ati ve ‘exanpl es' of acyclic [err] unsaturated alkyl
groups contai ning .6 or- | ess carbon atons .include propargyl;. 2-prope
2-butenyl; 2- 15 pentenyl; 2- hexenyl- 3- nethyl-z-butenyl;3-nethykf%i§
\Qentenyl 2 3-di net hyl - 2- butenyl 1, 1- q!WeLhyl-Z- propenyl ;

i1, 2- dlnethyl 2- propenyl ; 2, 4- pentadlenyl and 2,4 -hexadi enyl .

Represent ati ve exanpl es of acycllc- aromatic substltuted groups i ncl ude

3-.phenyl -2- . 2@ propenyl 2- phenyl 2- propenyl; and 3-(4- nethoxyphenyl)

2- . R t .of aronatlc nd al i ICcC_S |tuted
grnggemcl ude 3- Eﬁgnw%%‘ exa%es Y13 ragded 32-"'39'0 ﬁ?é‘ﬁ F The
[err] unsatur aaredxrwnqnc@d)upsamm&msmmsamamuh anb%ﬁl_aum&at be ring.
The hydroxyl atlﬁ%xﬂ{%{&@q %da Y Pogn BURS! '6b“fc§9-b%'n' ﬁ@%h'sc '%xa‘éh%a'

* having fro2 to 6 C car ons wherei R the hydrox _
substituted atStudedr tﬁ?‘r@lahjp&d'é’ﬁ-t‘mt eft Wélepé‘@dtllc@é -30 charged atom The

« al kyl | group Imay bg sutxgid tllbtrtgdh e}Matlfih &rlk@;rlomtdu@amsnaangar aéemrtaa: ve
. exanples inc e r e r.QXyRr.o r.oxypenty -
hydr oxyhexyl ; ng§Vﬁﬁé§y cy 9ﬂ¥%f§gﬁ¥ﬁpgqﬁd1H§d?§§968§tyI
gi Eygroxyhex%/lve@ﬁgmra)mdgz,l mrm@hy:as 2ords di)ld[iagxaoymltobaxw ﬁ;yﬁean
ydr oxycyc c e ; y
Oxypro n[Bé ?0)% 9:‘281 %tagtor o %% %é?&%ﬁg himal

2- et hyl - 210 hydr %
2- pent enyl . o0ilsyand - ats such as tallow 011 he alkyl radlcals
\,/“ may be derived synthetlcally from alpha olefins. '

Representative examples of useful branched,

-~ saturated alkyl radicals include 12-methylstearyl; and
_is“'12-ethylstearyl.~ Bebresentative-examples*of usgful
branched, unsaturated radicals-indlude'12-methyloleyl‘
‘and 12-ethyloleyl. Representative examples of .
unbranched saturated radicals include lauryl; stearyl,
tridecyl myristal (tetradecyl); pentadecyl; hexadecyl;
hydrogenated tallow; docosonyl. Representative
examples of unbranched, unsaturated and unsubstituted
long chain alkyl radicals include dleyl, linoleyl;
linolenyl; soya and tallow.

: (O o5 Ry and By o |

R3'and.Ru are individually selected from a
group consisting of (a) a f, J~unsaturated alkyl group
having 1ess-thaﬁ~7 aliphatic carbon atoms, described
above, (b) a hydroxyalkyl group having 2 to 6 carbon
atoms, described above; (c¢) a cyelic ‘or acyclic alkyl

- group having 1 to 22 carbon atoms, and (d) an aralkyl
group which includes benzyl and substituted benzyl
moieties including fused ring moieties having linear or
branched chains of 1 to 22 carbon atoms in the alkyl
portion of the aralkyl group.

20

30

- 35
: The long chain alkyl group of R3'and'Ft,_l may be
linear or branched, cyelic or acycllc, substituted or

- —_—



‘The long chain al kyl radicals may be branched or unbranched, - saturated or

unsat ur ated, substituted or unsubstituted and have from8 to 60 carbon °
atons’in the 5 straight chain portion of the‘radical. The Iong chai'n al kyl

radi cal s ay ke deri.ved from naturally occurri-ng oi.l's including-vari ous

veget abl efqh4g, such as corn oil, coconut oil, soybean 10 oil, cottonseed
—oil, and &asyor oil and various ani nal 0|Lsaand fats such as tall ow oil . “naf
+The al kyl radi cal s may be derived synthetically from al pha ol efins. '
#Representative exanpl es of useful branched, saturated al kyl radicals
‘finclude 12-net hyhakabsylituted, laeathyh$ngaﬂyto'Zzégaebemtatbme exanpl es of

. useful branched, a ngku n

"12- et hyl ol eyl . &ggigégh?ggggé g&%ﬁ%ﬁeg 8# QQ %é%c égyga%§§% %dg?%hu%%ls
dnclude lrauryl; seshy}bs: ethvaecgropw}5|gtarOPYéirhﬂ@c?V?Ylpentadecyl

"hexadecyl ; 20 hyggegggghggltthQM@ dosreepyl. . Representatlve exanples of
unbranched Binsat Ur at ed and unsub syltuted Ion? chaln kgl radi cal s i ncl ude

ol eyl , linoleyl: Iinolenyhe adkXL RadigRLgPY PP 4 ?3 from s Puress are
i ndi vi dual |y sel ggmedabr g ghgr.oopgconaift abRydf rédical[efr]]( abiosat ur at ed

‘al kyl group having Iess %b ove, (b) - ¥
‘a hydroxyalkyl group’hav%ﬁgrﬁs?§£%e %ngggégggo esggi%% gg @g (c) a
‘cyclic or acycli:woaldylingludp heunkng andotngssamabﬁraabﬁsdeahue@direm '

.aral kyl group wh d engy s t eHeRERFAFyITOREL 1 €85,
' |nclud|ng faded F?EébE%P§ ?BSH as b§?§?%e§$§%ﬁbgranghed}chglns of lsto 22

~carbon atons in £ Xﬂk??lﬁGPFPoﬁ pRlpné-BREPKYRKRREY, Wherein the

alkyl chain has from 1 to 22 carbon atoms such .as 1- i“ J
halo-1-phenylethane; 1-halo-l1-phenyl: propane, and 1=
halop1-phenylectadecahe;-substituted-benzyl moieties

such as would be derived from ortho-, meta- and para-
‘ehlorobenzyl halides, para-methoxybenzyl halides;
ortho-, meta- and para-nitrilobenzyl halides, and
ortho-, meta- and para-alkylbenzyl halides wherein the
alkyl chain containg from 1 to 22 carbon.atoms ; and
fused ring benzyl-type-moieties such as would be
derived from 2-halomethyl-naphthalene, 9-
-halomethyianthracene and 9-halomethyl-phenanthrene,
wherein the halo group would be defined as chloro,
bromo, iodo, or any other such group which serves as a -
leaving group in the nucleophilic attack of the benzyl \_J
type moiéty such that the nucléophile replaces the
leaving group. on the benzyl type moiety.

A quaternary compound is formed of the above
described organic cationic compound and an anionic

15

20

25

30' radical which selected from the group consisting of

. chloride, bromide, nitrite, hydroxide, acetate and
mixtures thereof. Preferably'thejanion is selected
from the group consisting of c¢hloride and bromide, and
mixtures thereof, and is more preferably chloride,

- although other anions such as iodide, acetate,
35 hydroxide and nitrite, may.be_present'in the organic
-catiOnic'compound~to neutralize the egtion.



The |l ong chain al kyl group of [err] may be linear or branched, cyclic or

. acycli¢, substituted or. -8- unsubstituted, containing 1 to 22 carbon

~ethyl; propyl; 2-propyl; iso-butyl; 5 cyclopentyl and cycl ohe

atons.  Repriesentative exanples of ".useful al kyl groups include net

al kyl . radi cal's may be derlved fron1sources simlar to the long ¢ T2l Kyl

‘g@dical of [err] above. Representativeexdhptes of an aral kyl gro woul d
. include benzyl and those materials derived from conpounds such as benzyl

55 hal i des, benzhydryl hali des, trltyl hal i des, 1-hal o-1- phenylalkanes wher ein
" the alkyl chain has frBrganie ¢ationiR saliiay e Rrepared by .

-wherein the al

.ﬂ

“hal o- 1- pheny. | ggbroes dshalsclopbenyh PIPpaRS3SBEE,; 2,775,617 and

halo-l-phenylogt ggcgﬂg; substituted benzyl noieties such as woul d" be
derived fromort ; ta- and para- '
chl or obenzyl . hal i des, . Baraeanvﬁmkqm@mzqf heabd Hiosg ot tiw-prefegracedand

para- ni 11l abepryt pak! 68a1 20 041805 qnt IFL 35 i)tk Pt Edblivd RN hal | des

: arn-cont ai ng rom ; d fused ring
_benzyl -type mreepﬁsoguano%c%wa Bél?olféi‘éﬁ“ﬂ'c/w fsfmﬁld be ‘less than

S Ea: Orre: Ey: nﬁtmt BtﬁllhﬁéﬁghQ ohatwﬁéﬂ;]yéﬁ@?iﬁ PCenlyl higher afmoundts

al onet hyl - phenan n erein the ha r-ou efined as -
<chloro, brono, arSstagi an§h5tﬁ%?°2£%$ %ﬁ%)?ﬁEWﬁ%;g%ighﬁgﬁés % 25 leaving
gr oup in the n@tleephi iry andagkind.t HEhdeamgunt ypf omgaxtic saadiiarhat t he
nucl eophi | e1g eBh&&g%BhFhLeé‘\éAg f?{]%&l%&&‘séé‘eof’eﬂﬁ’é £ P U o x5 ¢

g quat ernary con‘goun

';\/

e sufficient to impart to the clay the enhanced .
 dispersion characteristic desired.. This amount is
defined as the millequivalent ratio which is the number
. -of milliequivalents-(M.E,)'of-the,organic;cation in the
Js*organoclay peﬁj100~grams~of'clay; 100% active clay
_basis.. .The organophilic'clays of this invention must
have a milliequivalent ratio -from 90 tbf140 and
"preferably 100 to:130. At lower-miiliequivalent ratios
the organophilic clays produced are not effective
20 gellants. At higher milliequivalents ratios the
-organophilic clays are poor gellants. However, the
preferred milliequivalent ratio within the range from
90 to 140 will vary depending”onrthé'charadteristics of
K‘/ : the organic system to be gelled by the organophlllc
25 elay. .

The manner in which the organic cation
functions in the organophilic clay reaction products of
this inventién.is_not_fully known. Thé unique -
properties associated with the compositions of this

30 invention are believed however to relate to the
electron withdrawing and donating portions of the
cation and-particu;arly to the essential presence of at
least one long Chai'n ‘alkyl group coupled with a :ﬁ, -
unsaturated alkyl group or a hydroxyalkyl group. When

35 bonded to a positively charged atom the long chain
-alkyl groups appears to function as an electron donor



descri bed organic cationic conpound and an ani oni c radi-cal: whi ch sel ected
fromthe. group consisting of 30 chloride, bromde, nitrite, hydroxide,

m.-xtures thereof. Preferably the anion is selected fromthe
n#i sting of .chloride and brom de, and-m xtures thereof,- and is nore
preferap chloride, 35_. although other anions such ds iodide, acetate, _
~hydroxide and nitrite, nay be present i+ the-organic cationic compound to ‘i
‘'neutralize the cation. -9- Organic cationic salts nay be prepared by )

met hods as disclosed in U S. 2,355,356, 2,775,617 and 3, 136, 819. For

" conveni ence of waheh i atds tin sdpletakizing thmPesit ¥R Ahangpni Maswnt ent of
the organophiligy $@Vaﬁ€ﬁftﬁ&ﬁb@é@dy@t&1ﬁlé§“ﬁxé mﬁvlmﬁmﬁ g | ess

thant 50% by \c/ive' Qt%%ﬁl%’?hﬁ? ‘g ?3{]& f%lfffe}vl\fm%?efh:ﬁ g@‘fr' uenr'grfﬁeeare sabl e, the
reaction’product®i Eﬂﬁﬁhﬁ

or gani ¢ cat |§n dfideridecdératdiesiceay dondjhigroses I ctdntsrasn/,erﬁhe;ﬁ gust be
sufficient to i Qﬁﬁf | ar act

desired. This a%ﬁ%}%téﬁa%ﬁ %é@/as t?‘l@l %}iﬁjva Z(%rtsé ra ::% which is the
nunber of millic¢elocalbzation & )the Rordbiyarghansge ivhi¢h mak r&svildanoc! ay

per 100 grans Ofp&hay: réQ@r%@&élaﬁ ThRYePARd Sef fider WOANAPING 1vitH e Of v
this: invention nust have a m.l|lj U|valené atl fro 90 to 140 and _
[

preferably 100 185a8erated) eyl sreRRyyi o BRIt
cl ays produagd any @ngnﬁfiemﬁtvcxﬁﬁhtﬁﬁiﬁﬁudthd& ﬁn;ﬁmﬂanmléa&nnabad ents

'ratiosvthe alkyl groups. - The enhanced function of the short chain
-hydroxyalkyl ‘group appears to be related to the - §
internal covalent bonded polar activating moiety,

namely the.hydroxyly group when not ‘adjacent the

positive charged-atom. This effect is negated when the
hydroxyl moiety 1s located an a carbon atom: adjacent to

the positive charged atom or on an alkyl: group greater

15 -

than 6 carbon atoms. _

-Suitable smectite-type clays occur naturally or
20 may be prepared synthetically.' Such clays include
montmorillonite, bentonite, beidellite, hectorite,
saponite,-and stevensite. In particular smectite~type
-elays should have a cation exchange capacity of at
least 75 milliequivalents per jOO grams of clay.
25 Particularly desirab1e-types of clay are-the naturally- \_/

- occurring Wyoming varieties of bentonite and hecdtorite,

‘a magnesium-1lithium silicate clay. Suitablé clays may &
" also be«synthesizedjby conventional means including '
- pneumatolitic and hydrothermal methods.

30 The clays, especially the bentonite type clays,

are preferably converted to the sodium form if they are

not already in this form. This can conveniently be done

by preparing an aqueous clay slurry and passing the

slurry through a bed of cation exchange resin in the

35 sodium form. Alternatively, the clay cap be mixed with
-water and a soluble compound such as sodium carbonate

- and sodium hydroxide followed by shearing the mixture



organophil'ic clays .are péor gel l ants. However, the preferred

mlliequivalent ratio within the range from90 to 140 will var da endi ng
on the characteristics of the organic systemto be gelled by tfhe
organophilic_ 25-clay, .The manner in which the organic cation f ons .in

the organophilic clay redction products of this invention is not fully

~ kggwn.  The unique properties associated Wth the conpositions of this 30
.-invention are believed however to relate to the electron w thdraw ng and
donating portions of the cation and particularly to the essential presence
~of at |east onewhithgachugniblk9r exbrdedupled with a [err] unsaturated

al kyl group or .a hydroxyghkyht g5RUexcNkEEe 382 pod0ef 40 PhomddpleL charged
atomthe |l ong chain aIkyL rougg gggears t nction as an el ectron donor

f
o type clays dan ernined By cHhe, AORI YR AREHA S ng t he

positive chafgemethbde i nportantly however it enables the clay platelets to

be separatedssufficient t I p. | r r shear
conditions. In contras#getﬁ%g&u%%%%ﬁ%gggébgfk@#gééﬁﬁ%ygﬂggggggfgﬂé%Eate a
del ocal i zati on weight postenteathongeangping fimgmr bske t88% and resonance or

‘Tnductive ef fech @eerabi Parbhnog Neo UBEHL Us Ak SloRé kyte SE04Ly it Bf f ect

does not -occur to any significant extent with other prior art saturated

al kyl groups;.Tﬁéﬂgahanzgﬁ.?EHE?YOHSo?gfﬁ%t§%oP?;%%a§§1Wﬁ&ﬁ?ﬁ&ﬂﬂ kyl .group

appears tong“e relhat ﬁddt mhérsrgﬂﬁﬂéneéttbuﬁbe@bm@mw b ghe gm_wemihmg .

nol ety, naneldy the rox 0] ‘nojt : ad) 0] ' ar ged.
This effgSFeiérﬁgaé?édgghgﬁaﬁﬁgpq 8#139 §$fﬁﬁeéﬁgh§)§%éﬂé§5é:

atom

~with an amine having the desired number of .long chain
alkyl groups bbnded to the_nitrogeﬁ atom. This long
chain alkyl amine was then reacted by reductive
alkylation with an_aldehyde'dr_by.nucleophilic_
displacement of an alkyl halide to form the desired
quaternary ammonium compound. |

| _ The fluid of this invention méy eontain an

" aqueous. phase which inecludes aqueous solutions of
inoréahic salts such as sodium chloride and calcium .
chloride. ' While addition of these salts is optional,

15 -

20
such salts increase the osmotic pressUfe'of'the water
phase to stébilize"formations containing hydratable
clays. _ ' _

L \\/- The concentration of water in the fluid is

25'determined by factors such as fluid weight

réquirements, flow properties desired, bottom-hole’
temperatures and the-operational requirements of
drilling, coring, of'completion. In géneral; it has
been found preferably to employ a volume.pebcent of
water ranging from 2 to 50%;' This range renders the
oil-base fluid.fire-reéistant upon exposure to
temperatures that would ignite it. In addition, the

30

fluid has'exéellent tolerance to water cantamination;
and fluid flow properties can be controlled at values
35 comparable t£o those of water-based fluids.

In using an aqueous phase in the. fluid,



- cation

hydroxyl noiety is |ocated on a carbon atom adjacent to the positive
charged tomor on an al kyl group greater than 6 carbon atonms. -Suitable
pe clays occur naturally or 20 ‘may be prepared -synthetically.
Such (cl i ncl ude. nontnorillonite, bentonite, beidellite, hectorite,

change capacity of at least 75 milliequivalents per 100 grans of "

and-stevensite. |n particular snectite-type clays should have a_

V

clay. 25 Particularly desirable types'8f=clay are the naturally- occurring
Wom ng. varieties of bentonlte and hectorlte a nagne3|un}l|th|un1silicate-

ans

| anrud?ﬁétgggﬁﬁ&% iPP@ aﬁ& ﬁ?g?3fﬁ ﬁgtRSéSmP ﬁggé gnal tB8pecial Iy the

bentonite typaterajin-o3Q phaser.ef @nalshe nonveqﬁedusoflhédsodlun1form|f
they are not Hhisad el hﬁf a&%%emadcanrﬁenmeyﬁet bf Budeneiby -

preparing an aquéous éé and passing the slurry [ oug
~cation excha@@?hﬁ&9¢1hsnpfﬁéa§ WuﬁPPGPﬁFntAPPQPn5?Pvé¥9unPh@ clay can be

m xed wit 3@ewnkerreeen% sahuphe extRagndrsemilasrsedtuoncaeboraie and

xtruder ThOSERR AN ot SR e toandciny 86T RErERaser BA-BP) B BT ThooBah be
det er ni ned bﬁnmh@r@dmmmmdw14w@maﬂetneﬂ50db85 per. barreIhéZcBﬁyuess
preferably di, oﬁagh%nn %fefﬁaefg.% 49843QPGEED ggren?aﬁﬂsgggtﬁéom 1to

8@%and;nefe rom rmre;ne er rom
emu131on stability.
10 "~ The’ compositions may optionally contain

conventional welghting agents such as barite for
controlllng fluid density between 7.5 and 22 lb/gal
(0 9-2.6 kg/dm3)as well as fluid loss control agents.
The smectite-type clays used in the Examples
15:were hectorlte and Wyoming bentonite. - The clay was
slurried in water and centrifuged to remove essentially
all of the non-clay impurlties which may amount to 10%
to 50% of the starting clay_composition. The Wyoming
bentonite clay.slurry was passed through a bed of
zg'cation exchange resin to convert it to the sodium form.
' The organic cationic compounds'exemplified are
representative of the cations of the invention and are
not intended to be inclusive of the only operative
compounds. The following examples are given to
25 illustrate the invention, but are not deemed to be
limiting thereof. | | :

All percentages given are based upon weight
unless otherwise indlcated. Plastic viscosity, yieid
p01nt, and ten second gels were'measured by the

30procedune'described in API RP13B, American Petroleum
Institutes Standard Procedure for Testing Fluids, 6th
Ed., April 1976. Barrels (bbl) and gallons are U.S.
. measure. ' '
‘Example 1
35 . Allyl methyl di(hydrogenated tallow)ammonium
chloride (abbreviated AM2HT).



- to 7% The slurry |s agltated prior to reactlon The organic cationic
- conpounds: of the invention 10 were.prepared by standard prior art ,

starting with an ani ne having thedesired number of long chain a ups
- bonded to the nitrogen atom. This long chain alkyl amne was the d -
by reductive alkylation with an al dehyde or by nucl eophilic 15 displ acenent

QT,an alkyl halide to formthe desired quaternary amoni um conpound. The

. uid of this invention nmay contain ar a3ueous phase which includes aqueous
~solutions of inorganic salts such as sodium chloride and cal ci um 20

" chloride. Wiile addition of these salts is optional, such salts increase
the osnotic pressure 8R4tReenmeshyphdihydrosanatedetablawli #En@ont ai ni ng

hydrat abl-e cl ayg th‘isGSE‘G%S}tlr aab%oqf ‘p8bER NQHCbe fhoid3ig 25 deternined

by factors such_as fluid uire ; gﬁﬁphigertles desired,

bot t om hol e té&&@#aFﬂ#@glgﬁd PHQ dgeﬁa?ngﬂ IbF8ﬂ t& of drilling,

CO{Ing or comﬁhenggm) ?aeg@uabeh int ahdisllbeen feuaﬁlpneﬁesaélyelepp@doy a
ume percent wat.er n r ngder

vo b i&%rg F@gdgpgﬁ? 35%9 &%%E% Eg ﬁgé%eg éﬁ? §f98¥%§ 98 §?ff§x

oil-base flui Sn"exposur&-to
fgnite it. |nAa¢¢mmL@nwtheembwﬁd hégléﬁceﬂheﬁndtbiéraheé vbthalle}

contam nati on; rﬁpﬁabhu'dTBEOWeQ%QH%&thﬂﬁ %éﬂs@SeFQHtEghbﬁététaiabueﬁ 35
~conparable to t

“Tluid, - 2m;£zaﬁ%a Q%%?H‘% amigéql %he gi ngnggyggueogowggase in the

effective gram molecular weight of 831.17.

A4 - Examples 2-4
' A 3% clay slurry, the sodium form of Wyoming -
bentonite for Examples_z and 3 and hectorite for
Example 4, was heated to 60°C.with“stirring.'-An

isopropyl alcohol.SOIutioh_of organic cationic
éompound, ethanol methyl di(hydrogenated tallow)
ammonium chloride [EM2HT] - (Armak Co. Division of
Akzona Corp.) at 80% activity in Example 2 and AM2HT,
prepared in Example 1, for Examples'3.and h was -added
 to the clay slurry and stirred for 20 minutes. The
organoclay was collected on a vacuum filter. The
filter cake was washed with 60° water and dried at
60°C. The dried organoclay was ground using a hammer
mill to reduce the particle size and sieved through a
. - U.S. Standard 200 mesh screen. '

- - Examples 5-8.

0.63 bbl (100 dm3) of diesel oil, 8 pounds (3.6
kg) emulsifier (Invermul, NL Industries, Inc.), 8
pounds (3.6 kg) filtration control, amine lignité
(Duratone HT, NL Industries, Inc.) 4 pounds (1.8 kg)
lime, 0.11 bb1l.(17.5 dm3)of water was stirred for 20 -
minutes. | ' )

22 Pounds (10 kg) of calcium chloride, 325
pounds (148 kg) of barrite (Baroid, NL Industries,
Ihc.) and 5 pounds (2.3 kg)-of the two bentonite clay




conventional emulsifiers should be enployed for the water-in-o0il phase. In
- the non-aqueous fluid, enulsifiiers may al so be used. The anmount of ’ ..
emulisifier enployed“is primarily dependent upon the anpunt of 5 water

- presentfangt he-extent of enulsification desired. Generally from1l to 30
| bs. per yrel (2.85-85.7 kg/[err]) and preferably from1l to 15 | bs. per »
barr el 42.8 kg/[err]) have been found satisfactory to achieve the
* enul si on ability. 10 The compddfti~ons may optionally contain

';,conventional wei ghting agents such as barite for controlling fluid density

" between 7.5 and 22 Ib/gal (0.9-2.6 [err] as well as fluid | oss control
agents. The snectite-type clays used in the Exanples 15 were hectorite and
- Woni ng bent othtieken&hne preypaned shuExamglea 2aaed antincaaditiowetioto
remove essenti.all s bh ~elkaygk Lbi ] unt to 10%
o 50% of ¢ he erarprmer dial  Brodlcbryar b, OT HPLFDRBRLBRR Tl o) sl urry
was passed through a bed of 20 cation exchange resin to convert it to the

- sodiumform The organic cationic conpounds exenplified are representative
of the cations of the invention and are not intended to be inclusive of the

only operative conpounds. The foll.om ng exanples are given-to 25 e

. illTustrate the invention, but are not deened to be limting thereof. Al
. percentages given are based upon wei ght unl ess. otherw se indicated.

- Plastic viscosity, yield point, and ten second gels were neasured by the

- 30procedure described in APl RP13B,. Anerican Petrol eum Institutes Standard
Procedure for Testing Fluids, 6th Ed., April 1976. Barrels (bbl) and
gallons are U S. neasure. Exanple 1 : Uy
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al’

equi pped with a condenser,the mxture is heated and allowed to r
Sanpl e was renoved, flltered and titrated Wth HO and NaOH. Th

_ Alyl me thyl d{(hydrogenated-talIombannnniun1chloride
(abbreV|ated AMRHT) .. --13- 824.7 g nethyl di (hydrogenated-tallow) -am ne,

0 M “isop
|yl - brom

ropyl al cohol, 250 g NaHCO3,® 191.3 g allyl chloride,
de (as a.catalyst) are placed in a.4-liter reaction v

was consi dered conplete at 0.0% amne HO and 1.8% am ne. The fina
g anaIyS|s showed_a ectlve a | ecu of .831..1 anples 2-4
_ lurr$2 T%ﬂ@ s%ﬂ?ﬁﬂ?&% %ﬁgn H@%nﬁ%&ﬂﬁgﬁ MikiE t%&ﬂﬁ%les 2 and 3

‘and hectorite fbenExhnpéthyl dbthhdedzenavedotal Vowh atnonium. An i sopropyl

al

di ( hydr ogenat ed

A 3%clay s

cohol so

uti0@¥g%f95 aﬁﬁﬁzﬁfﬁ) g%€ o fg@ound, ethanol nethyl

anmoni um C

oride” [ EM2 (Ar o Division of
Akzona Corp.) at 80% acTh@imixed Bk e Wa&lﬁ—ﬂ 9ﬁ3rFe-pa{rﬁl Gh fBranpl e

11
m

for EXx
nut es

I esSSaaaQr-& t‘\ﬁiéo:%' ddd ©a t ed CLigy xsésuw.cs ad‘t‘?b sSHdwredid or 20

was veshed wi thIRERF] | ont BPaartr dFfectatanhet: Sabbieh i ST R Cl ay vas

‘Jround using a baimeingt!| to reduce.the particle size and sieved through a-
U.S. Standard 200 nesh: screen. Exanples 5-8 0.63 bbl (100 dnB) of diesel

10
15

o
- 20
25

'gil; 8 pounds (3.6 kg) enulsifier (Invermul, NL Industries, Inc.), 8 pounds
6 kg) filtration control, anine |Igﬂ|t£§21§_l

' Yield | 10 sec. 10 min.

Example Gellant Point
No.  Compound 1bs/100£t°(ke/n? )‘76 0t (kg/m) MIoo (kg/m )
- EMPHT/bentonite = 18 (8.8) S (4) - 13 (6.4)

AMOHT/bentonite 20  (9.8) 11 (5.4) 14 (6.9)
2MoHT/bentonite 30 (14.7) .16  (7.8) 19  (9.3)
'BM2HT/bentonite 24 (11.8) ~ 14 (6.9) 18 (8.8)

o= o wm

The unstirred batches of Examples 5-8 were
rolled at 150°F (66°C) for 16 hours and no settling
was noted in any Example. " The batches were tested
at 80°F (27°C) for standard rheology data as in
Example 5. The results are shown in Table 2 below.

None of the Examples settled.
. Table 2
Yield 10 sec. 10 min.
Point . Gel Gel
- 1bs/ 1bs/ 1bs/

Example :
No. - 100£t2(kg/mS)  100ftZ(ke/mS)  100£t2(kg/mS)
5 19 (9.3) 9 (4.4) W (6.9)
6 17 (8.3) 12 . (5.9) 15 (7.8
T 20 (9.8) 13 (6.4) 18 (8.8)
8 21 (10.3) 1% (6.9) 19 (9.3)



(Duratone HT, NL lndustries, Inc.) 4 pounds (1 8 kg) Ilne +0.11 bbl.(17.5
~[err])of water was stirred for 20 m-nutes. 22 Pounds (10 kg) of cal ci um
inc.) and

chl oride, 325 pounds (148 kg) of barrite (Baroid, NL |IndustFries,
(23 kg) of. the two bentonite clay - - 13a- t hi ckener s prepared
and.3 in addition to two conmercial products,
t.ed- -14- tallow) ammoni um thl-eride [ 2M2HT]

Ieg'
Geptt

di (hydro

di met hyl
bentonite and "
benzyl mertHyl di (hydrogenated-tallow) ammoni um chloride [ BMRHT]/ bentonite.

- The mixed fluid was tested at [err] forggamplestqngmrd rheol ogy data and
the results are shown in Table 1. hbnE‘UTJ%ﬁE-EYHﬁﬁTes settled foll owi ng

stirring: Table 1 Yield 10 sec. . 10 mn. Exanple Cellant

Poi nt Gel 350 ml f#Etcids of NDluids damgumuichg of dJ60 100[ err]
100[ err] ong t 9 (4 4)
13 (6.4) 6.°°t SRBrE 27 of (HET ‘%fs)% Sourids (gﬁ)“g (6.9) 7

ZNEHT/bentonlenulsbfl€n4(39V8PMﬁi (NL gindugriegp. Bcy, 8

of Exanpl es 5 wer e

nyanSbentonlte
24 (11.8) %46 ﬁé)9£m1n%81136§t§)fﬂf%ratlon contrdlGiyStirred batches

kg

_ lime, 0.20 bbl (31.8.dm3) of 11.0 lbs per gallon,

- (1.32 kg/dm3),.aqueous_calcium chloride, 320 pounds

[err] _for_16 hours.and no settllng
(Duratone, NL Industrles, Inc.), 5 pounds (2.3 )

(45.3 kg) of barite (Baroid, NL Industries, Inc.)was

admixed, stirred for 15 minutes in a Hamilton Beach

10 mixer and cooled to 28°F (-2.2°C) in an ice bath.
6 1b/bbl (17.% kg/103dm3) concentration of the clays
EMZHT/bentonlte, AMZHT/bentonite and AM2HT/hectorite
produged in.Examples-Z, 3, and 4 respectively in

 addition to two commercial clays 2M2HT/bentonite

15 and BM2HT/bentonite described in Ex&mples-? and 8 were

stirred into the cold fluid batches over a 5 minute
The cold

period at low shear:with a Lightning mixer.

A

examples in a viscometer cup, were placed on a Fann 35

- viscometer and stirred at 600 rpm while the temperature

20 rose to 70°F (21°C). The batches were -then placed in a

preheated cup jackets set at 125%F (51.7°C) and allowed

to heat to 110°F (43.39c>. The plastic viscosity,yield

point and 10-sec gel were measured at every 5%F

increment between 30 to 70°F (~1.1%-21°C) and at every

25 10°F increment between 70 to 100°F (21°-43.3%).
results of the measurements .are presented in Figure 1.

Examples 13-17 at 115°F (46°C) were stirred for

15 minutes in a- Hamilton Beach mixer and cooled to 80°F
(27°C) and tested as with Example 5. The results are

30 presented in Table 3 below.

The

-

o



was ndted-rn any Eiaané; The batches were tested at [err] for standard
rheol ogy data as in Exanple 5. The results are shown in Table 2 bel ow. 20

" None- of the:Exanples settled. Table 2 Yield 10 sec.
- Poi nt Gel - -, Gel. Exanple . _lbs/ | bs
"~ lbs/ 25 ‘No. . " Jerr] [err] [er{d 5 19 (9.3)
(4-4) 14 (6.9) 6 . 17 (8.3) 12 (5.9) 15
?5 (9. 8) 13 (6.4) 18 (8 8) 8 . "~ 21 (10.3)
(6. 9) 19 (9.3) -15- Exanpl estPpiled $50 m . batches of fluids

consisting of 0.60 bbl (95.4 [err] ©f aresel oil, 8 pounds (3.6 kg)
~emulsifier (Invermul, NL Industrres Inc.), 8 pounds (3 6 kg) amne lignite

filtration control aid 5 EUga qne, NL qu trres ) pounds (2.3 kg)
linme, 0.20 bbl (31.8 dnB) of 0 I bs pe a Ion aqueous
calcrunrchlorrd%ﬁmég pound 1 —3-kg) ofp e (Bar Industrres
I'nc.)was adm xe rred for,l5 monutes 15 a F@nrltongBeacb 10 ni xer and
cooled togerrlNo.in an icdQ kg/m\)6 ke/m7) 41 kg/myhcentration of

the clays EM2HT/gbent oni t e, QQ\I\/IZI(% kgt onyst e gnd ) AMRHTY hegy B)i-t e produced in.
“Examples 2, 3, and 4 respe I ti t co i al clays -
2N2HT/bentonrte°15 and BMR Zﬁ¥6h|te : eﬁbég MQ KE?@ 7 and wer e
str rred into thﬂ col d flui 68bat(638§) ove3d a a&xﬁhut e46 (22 5)

12 50 . (24 5) 21 (10.3) - 26_' (12.7)
w B 50 (24.5) 23 (11.3) 28 (13.7)

Example 14-17 .

' Fluids consisting of 0.41 bbl (65.2-dn3) of
' diesel oil and 12 pounds (5.4 kg) of gellant clays
_ prepared in Example 2 and 3 in addition to commerical
- 15  -clays 2M2HT/bentonité and BM2HT/bentonite were admixed
. and stirred for five minutes in a Hamilton Beach mixer
at low speed. Fluids consisting of 0.41 bbl (65.2 dm3)
of diesel o0il, 18 pounds. (8.2 kg) asphalt, (Baroid '
Asphalt, NL Industries, Ine.) and 275 pounds (125 kg) of
20 barite,.(Baroid; NL Industries,Inc.) were prepared and
_ édmixed with the prepared fluids above to form 350 ml
:f \_/ batches which stlrred for 15 minutes in a Hamilton
' Beach mixer.
350 ml samples of Examples 14 to 17 were tested
25 for- rheological propertles as in Example 5 at 93°F
i - o (34°C). The results are presented in Table 4§ below.



period at |ow shear with a nghtnlng m xer. The cold exanples in a

_ V|scpneter cup, were placed on a Fann 35 visconeter and stirred at 600 rpm
while the tenperatufe 20 rose to ferr]: The batches were then placed in a

: preheate//c j ackets set at [err] and allowed to heat to 110-F (43.3 O).

The pl asti i scosity,yield point and_1Q»sec gel wer é nmeasured at every 5 F,
“increnmen ween 30 to [err] (-1.1-[err] and at every 0 25 10 F increment g
bet ween o [err] . The results of the neasurenents are presented in
Figure 1. Exanples 13-17 at 115F [ermhpleene stirred for 15 mnutes in a

- Hami 1ton Beach m xer and cooled to 80 F (27C) and tested as with Exanple 5.

The results are 30 presented in Table 3 bel ow -16- Table 3 Yield

10 sec. - 10 mi n. Péield @0l sec. 1QehirExanpl e | bs/

| bs/ : ' I bs/ No. Point [ errPel [ errel [err] 9

42 (20.6) (7.4) '3;;?’ (9.3). / _ 56‘3577770 22 (10.8)

27 (13.2) 11 Example 33%3) 5 (1826) 465 (2295) 12 50

(24.5) 21 (1 °3) _OQE_S&QE?) | 100r 36/ 100£tokKe/m) 5) 23 (11.3)

28 (13.7 a Fl consi o] bb of diesel oi
and 12 poénds 4 kg) é? g(L‘Fdént cl ystﬁquar ed’in E§<2én§ e 2and 3in
"addi‘tion to conﬁbrlcal 36 (181Ays ZNBFﬁﬂbéhtonlt!ﬂand(%m@PﬁYbentonlte wer e

- adnixed 16 54 (26.5) 3 (6.7 T4 (36:3)
| | 17 25 (12.3) 11 (5.4) 40 (19.6)
350 ml samples of Examples 14 to 17 were hot rolled -i\‘)

10 at 150°F (65.6°C) for 16 hours. After cooling the
batches to 80°F, (27°C) settling of solids were checked
prior to measurement of rheological properties as in
Example 5 at.93°F (34°C). The-results are shown in
Table 5 below. '

15 A -~ Table 5

Yield 10 sec.. 10 min.
Toint. - Gel  Gel -
Empe;‘_. 2 . 20 /m2)  100£+2 (e /ml
No. 100rt2(kg/n®)  1000t2(kg/m) _100£t° (ke/no)
20 57 (21.9) W (6.9) 73 (35.8) |
15 | 80 (39.2) 38 (18.6) 116 (56.8) \J
16 91 (44.6) 55 (2D 100 (49)
17 - 69 (_33,.8) 39 (19.1) 108 (52.9)

Example 14 shows improved results when mlxed in
25 a nonaqueous fluld These. results show improvéments in
forming a gel quickly and'remainingwlow at 10 minute
gel indicating a maintenance of pumpability.
350 samples of Examples. 14 to 17 were hot
rolled at 150°F (65.6°C) for 16 hours. After cooling
30 the batches to 80°F (27°C), settling of solids were
' checked prior to measurement of rheological properties
as in Example 5 at 93°F (34°C). The results are shown

PR RN



and stirred for _five.mnutes in a Ham|ton Beach m xer 3 at |ow speed.
- Fl yi ds. conS|st|ng of 0.41 bbl (65.2 [err] of diesel oil, 18 pounds &
asphait, (Baroid Asphalt, NL Industries, Inc.) and 275 pounds (12% }
20  barite, (Baroid, NL Industri.eslnc. ) wer e prepared and adm x¢d ¥

prepared f1ui ds above to’form 350 n batqheﬁgwhlch stirred for 15Unpdtes

iln.'a Ham | ton Beach m xér. 350 ml sanples of Exanples 14 to 17 were tested
25 for rheol ogi cal properties as in Exanple 5 at [err] (340C). The results

-are presented in Table 4 bel ow. -17- Table 4 Yield 10 sec.
10 min. Point in Tablé&eh below. CGel | bs/ . | bs/
| bs/ Exanpl e [err] [err] [err] 5 14 26 (12.7) 7
(3.4) 54 (26.5) 15 30 (14.7) 11 (5.4) 48 (23.5) 16
54 (26.5) 34 (16.7) . 74 (Zsbie @7 25 (12.3) 11 (5.4)

40 (19.6) 350 nml sanples of Exanples 14 to 17 were hot rolled 10 at
‘[err] for 16 hours. After cooling the batches to [err] settling of
solids were checked prior to neasurenment of rheol ogical properties as in
Exanple 5 at [efr]. Thetgldsults are sthi@sg.i n Tablie dirhel ow. 15

“Table 5 Yield . Pdimtsec. =~ _G4D min. Foi Gel CGel -

Gl 5 ' Example lbs/ , - -lbg( R lbs/é .

e - - ..  No. 100ft (kg/m ) . 100ft%(kg/m~)  100ft"(kg/m")
T 14 - 85 (41.7) 11 (5.4) .55 (2T)

T 15 105 (51.5) 31 (15.2) 83  (40.7)

A 16 120 (58.8) u5 (22) 82 (40.2)

17 - 99 (48.5) 41 (20.1). 78 - (38.2).

10 - Example 18 = 21
o 350 ml batches of fluids- -consisting of 0.69
bbl. (110 dm3) of diesel oil, 6 pounds (2i7 kg)
 emulsifier (EZ mul, NL Industries,Inec.), 0.12 bbl
. (19.1 dm3) of water, 225 pounds (102.2 kg) of barite,
.15 - (Bariod,NL Industries, Inc.), 24 pounds (10.9 kg) of
calcium chloride and 6 pounds'(2.7 kg) of gellant Clays _
- EM2HT/bentonite and AM2HT/bentonite prepared in Example.
_ 2 and 3'respectively in addition to 2M2HT/bentonite
i were admixed and stirred for 20 minutes in a Hamilton
20 Beach mixer. | S |
T 350 ml batch of Examples 18 to 21 were tested
for rheological propehties_as-in-Example 5 at 88°F
‘& . (31°C). The results are presented in Table 7:below.



punpability. 350 sanples of Exanpl®sbllel 0 17 were hot rolled at [err] for

| bs/ I bs/ Exanple No. [ers]

| bs/ . : ;
[err]-. [err] 20 14 - 57 (27.9) 14 (6.9) © 73 (85.8),
15 ¢ .80 (39.2) 38 (18.6) ° 116 (56.8) 16 . =91
" (44.6) (27) .. 100 (49) 17 - 69 (33.8) .39 (19.1)
108 (5 Exanpi e 14 shows inproved resylgts_when nixed in 25 a .
nonaqueq | uid. These results. show inprovenents in formng a gel .
. quickly anrd remaining | ow at- 10 minute gel indicating a maintenance of

16 hours. After cooling 30 the batches to [err], settling of solids were
checked prior to neasurenent of rheol ogical properties as in Exanple 5 at
[err]. The results are shown- - 18 - in Table 6 below. Table 6 Yield

10 sec. - 10 nmin. Point viegh 10 QFL.' Exanpl e 14 45y .

| bs/ "1 bs/ No. [err] P:int [err]lgey [err] 14. ge (41.7)
11 (5.4) ExBmple? 7¢elliant 105 (55T 31 7(15. 2) 83—1240.7) 16

. ' | 1bs;
%5230 Egg: gg 10No.45 (uze%.).l.ant.Con%Zoun 40L&&i§£g/g@ _ézfgé&g aamg%séikﬁ%?' 1)

(110 dnB) of diesel oil, 6 pounds (2-7 kg)

fluids-consisting of 0.69 bbl f _ _
enul sifier5(Ea8nul, NRRHE(heptonide, | n@ ),  A412) bbl 4 (2.0) 5 (2.5}

19 AM2HT /bentonite f.'“8_ :(3.9) - -5 (2.5) 6, (2.9)
20 2MoHT/bentonite 9 . (4.4) 5 (2.5). 6  (2.9)
21 - BM2HT/bentonite - 8  (3.9) 4 (2.0) 5  (2.5)

350 ml sample of Example 18 to 21 were hot rolied

10 at 150°F (65.6°C) for 16 hours. After cooling the
batches to 80°F, (27°C) settling of solids was checked
prior'to‘measurementfof rhéblogical properties as in
Example 5 at 84°F (29°C). The results are shown in
Table 8 below. |

15 - ~ Table 8
Yield .10 sec. 10 min. .
_ Point Gel Gel
Example 1bs/ ‘Tbs/ 1bs/
No. 100et2(kg/m?)  100£t2(kg/m?) 1007t (kg /)
18 11 (5.4) 5 (2.5) 8 (3.9)
20 q9 11 (5.4) 5 (25). 5 (2.5)
20 15 (7.1) 8 (3.9) 14 (6.9)
21 9 (4.4) 4 (2.00 5 (2.5

Mud cake and filtrate were stirred back ints the
. respective samples and the batches were aged for 16
25 hours at 350°F (177°C).
Each batch was cooled to_80°F'(27°C),checked for
solids settling and electrical stability. The

e
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(19.1 [err] of water., . 225 pounds (102.2 kg) of barite, 15 (Bariod, NL
alndustrles Inc.), 24 ‘pounds (10.9 kg) of calciumchloride and 6 poun
(2.7 kg) of ‘gel | ant cl ays EMRHT/ béntoni'te and AM2HT/.bentonite prepar
Exanple 2 and 3-respectively in addition to 2M2HT/ bentoni te were adni
and -stirred for 20 minutes in a Hari | torR®0- Beach mixer. 350 m- bat¢
Bxanples 18 to 21 were tested for rheological properties as in Exanple 5 at

[err] [err]. The results are presented in Table 7:bel ow - 19 - Table

-7 Yield bdOches. . were stirrdd nfor Fminutes and teSted as vith E

- Gel Exanple Cell / S 0 p
Gbllantngbnpouhdgfém? e-5. HT-Hét¥%;traﬁes weﬁg;eonduﬁted oqaea%h3b4¥%h | :
EMR2HT/ bentonite @ °F (HWSC) he (reg)lts are shown a)n Table 9 _ o
AVRHT/ bentonite pe1d&w. (3.9) 5 (2.5) 6. (2.9) 20 :
2M2HT/ bent oni t e 9 (4.4) 5 (Zable 8 (2.9 21
BM2HT/ bent oni t e 8 (3.9) 4 (2.0) 5 (2.5) 350 M sanmple

of Exanple 18 to 21 were hot rolled 10 - at [err] for 16 hours. After
.cooling the batches to [err] gh#ling of sqpigte.was checjgegdiprior to
“measur enent. of rheol egi cal prmg(;tles as i gefxanple 5 atgeherr]. - The

Lespyts ars showt |0 gabbfe® TR 15 6T T
Exanple - bs/ No.. ' 100fEBre/n®) 1007 loxg/m%o 10002 (kg /gy 1 ]
rr (2 e o ;
'[e___ ! . .18I 8 (3.9) 5 (2.5) 5 (2.5)
AN '- 9. 10 (4.9) 4 (2.0 5  (2.5)
- 2 2 (5.9 5 (25) 6 (2.9
10 21 8 B9 4 @O 5 (5

Example 22- 27
350 ml batches of packet fluids conSisting of
0.63 bbl (100 dm3) of diesel oil, 8 pounds (3.6 kg)
"emulsifier (Invermul, NL Industries, Inc.), 0.11 bbl
15 (17.5 dm3) of water, 325 pounds (147.5 kg) of Barite,
(Baroid, NL Industries, Inc.),8 pounds filtrationaﬁd
(Duratone, NL Industries, Inc;j, 22 pounds (10 kg) of
calcium chloride, 4 pounds (1.8 kg) 1ime and 9 pounds
i (4.1 kg) of gellant clays EM2HT/bentonite, AM2HT7
'§\~/ 20 bentonite, and AM2HT/hectorite prepared in Example 2,
3, and 4 respectively in addition to three commercial
clays,dimethyl di(hydrogenated-tallow) ammonium
_ chloride, 2M2HT/bentonite;'ben2yl methyl di(hydrogenated-
'é . | tallow)ammonium'ehloride;'BMZHT/bentonite,'and
5 25  dimethyl di(hydrogenated-tallow)ammonium chloride,
2M2HT /hectorite were admixed and stirred for 20
minutes in a Hamilton Beach mixer.
_ ‘350 ml sample of Examples 22 to 27 were
‘tested for rheological properties as in Example 5 at
30 92°F (33.3°C). The results are presented in Table 10.




18 _
. (5' 4)}-\
(3.95 }
Mud cake "a
bat che
“[err] c

1
5

(2.5) -
(6.9) 21

1 (5.4)

5

5
(2.

(2.5)
5) 20
9 “(

e

4. 49

(3.9) 20

15 (7.4)
4 (2.0)

. 19

11

8

5 (2. 5)'

filtrate were stirred back into-the respective sanples and the
16 25 hours at 350 F (177C).

/e aged for _
<ed for solids settling and el ect pifcal

Each batch was cooled to -

stability. The

- 20-

- batches were stirred for 5 mnutes and tested as with Exanple 5. HT-HP
The results are shown

. filtrates were conducted on each batch at 350F [err]

in Table 9 below. Table 9 Yield

. CGel

No. [ er
5 (2.5) 19
(5.9) 5
(2.0)

r]

5

CGel 5
[e
10
(2.5)

Ex
rr] _ :
(4.9) 4
6 (2.9).

Table 110D sec.

anpl e
[err]
{2
¥eeld

. 0)

| bs/
18

o

21 ﬁ%secéz'S)

10 m
| bs/

(3.9) -

n.

5

ST pin

Poi nt

| bs/

(2.5)

(2.5) Exanple 22-28imb0 nl bat Gegs of packeGe]fI ui ds

consi sting of 0.63 bm

emulsifieP (In

_water, 325 pouéﬁng {
*pounds filtrat~ea—ai

- cal-ci um chl ori @2, 4Em2jimu&1t(omﬂa kg) 36 me( 4n6) 9 péhnds(S 1)

- 23 AMEHL&Bnuxute
24 AMPHT/bentonite
25 242HT/bentonite

26 . BMPHT/bentonite

27 BMZHTVhectorite

10

15

20

25

30

for 16 hours.:

(100 dnB)

Efﬁyﬁs
NL. | ndustrie I nc.

K BBl Parbb 2k SArY! d 1ob'kta(ﬁ22i3)r

I |, ‘%‘E‘"‘d 3'5;@@?'
c ,OI f § Fun > [err] of -

N.,?;ﬁe.,eiﬁ

w2
55
60
51
65

(20.6) .
(27
(29.4)
(25)

(31.9)

e,

18
23
22
28

32

(8.8)

(11.3)
(10.8)
(11.8)
(15.7)

23
27
33

28

39

'?@0;;2@4'?

(7.8)

(11.3)
(13.2)
(16.2)
(13.7)
(19.1)

Mud cake and filtrate were stirred back into
_each'beteh and the batches were aged at 350°F (176.7°C) >

Each'batch was cooled to 80°F (27°C),

checked for solids settling and electrical stability.
- The batches were admixed, stirred for 10 minutes and

'tested as with Example 5 at 90°F (32°C).

are shown in Table 11 below.

11

The results

. Table
: Yield 10 sec. 10 min.
o Point'  Gel - Gel.

' Example 1bs/ s o lbs/ ) . lbs/ ) )
No. 100t (kg/m™)  100ft“(kg/m~) . 100ft"(kg/m")
22 20 (9.8 16 (7.8). 24 (11.8)
23 28 (13.7) 23  (11.3) 27 (13.2)
24 31 (15.2) 30 (4.7) 33 (16.2)
25 34 (16.7) 18 (8.8) 26 (12.7)

26 26 (12.7) 24 (11.8) 29 (14.2)
27 37 (18.1) 28 (13.7) (17.2)

35

-

Y
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(4.1 kg) of gellant. cl ays EM2HT/ bentonite, AMZHT 20 bentonite, and
AMRHT/ héctorite prepared in Exanple 2, 3, and 4 respectively in )
t hr ee “conmer ¢i al - ¢l aysdi net hyl di (hydr ogenat ed-tal | ow) ammoni u
- 2M2HT/ bent onj t e;» benzyl nethyl .di (hydrogenated- tallow)anmoniu
BNQHT/bentonlte and 25 ° dinet hyl dl(hydrggenated tal | ow) anmomM™
chioride, 2M2HT/ hectorite were adm xed and2étrrred for 20 ninutes in a
.Ham I ton Beach m xer. 350.m sanple of Exanples 22 to 27 were tested for
:r heol ogi cal properties i n,Example 5 _at 3 esr] 33,3C e
results are presented |3§? FEéiggkes Gg BFEL %ng%%d 2§ gnd 5?10 sec.
10 min. Point were age@efor 16 hours &bl 380°F (149°C), 400 ®r(204°C)

| bs/ /- ofhs/

2" 2 Mo ol ORoE,$333 CPE,  Fhe Bptene oYoooBe et RIS o

36 (17.6) 199 F($3Z)C) 18nd( $hg) Pzgultm\er:mﬁ ArenipreTablanic. (20, 6)

18 (8.8) .23 (11.3) 10 24 ~ AWRHT/bentonite 55  (27) 23
(11.3) 27 (13.2) 25 2MRHT/ bent oni t e 60 (29.4) 22 (1Q. 8)
"33 (16.2) 26 BM2HT/bentonite 51  (25) 24 (11.8) 28
T©13.7) 27 BMHT/ hectorite 65 (31.9) 32 (15.7) 39 (19.1) mud

cake and filtrate were stirred back into 15 each batch -and the batches
Pere aged at [err] for 16 hours.. Each batch was cooled to [err] checked
or solids settling and electrical stability. The batches were adnmi xed,

stirred for 10 mnutes and tested as with Exanple 5 at [err]. The results

Y
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20 are shown in-Table 11 below. Table 11 Yi'eld « . 10 sec.

10 mn. Point. Gl _ CGel | bs/ | bs/ : .
| bs/ Exanple No. [err] - v [ert] -[err]- 25 22
20 (978 16 . (7.8) - 24 (11.8) -23 28 (13.7) 23

(11. 3) - (13.2) 24 : 31 (15. 2) 30 '(14.7) "33 -
(16.2) 2 34 (16.7) ©182%8.8) 26 (12.7) 26 26 i\
(12.7) (11.8) 29 (14.2) 30 27 37 (18.1) 28

(13.7) 35 . (17.2) . -22 350 M batches of Exanples 23, 24, 25 and
37 were aged for 16 hours at [err] The batches were tested as above at

[err] and the results are shown in Table 12.- [err] -24- CLAIMS 1.

An oil -base fluid conprising an oil phase and from| to 50 | bs. per barrel
(2.85 - 143 [err] of an organophilic clay gellant conprising the reaction
product of an organic cationic conpound and a snectite-
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type clay having a.cati-on exchange capacity of at |least 75 mlliequival ents
. per, 100 granms of sai d clay; wherein the organic cation has the f | a:
[err]®wherei'n [erf]: is selected froma'{err] -unsaturated al ky)—greup.
_having less than 7 aliphati¢ carbon atons, a hydroxyal kyl grou Vng 2 to
" 6.carbon atoms and mi xtutes. thereof; [err] is a long chain alk reup
_'nglng 8 to 60 carbon atons; [grr] are ingd %deuaIIy selected froma [err]
~-unsaturated al kyl group haV|ng | ess t han al i phatic carbon atons, a
-+ hydroxyal kyl group having from2 to 6 carbon atons, an aral kyl group, an
~al kyl. group having from1 to 22 carbon atpasMgnd mi xtures thereof; X is
. sel ected fronphosphorus -and nitrogen; and wherei n the anount of the-organic
cationic compound is from90 to 140 ml1iiequival ents per 100 granms of said
clay, 100% dctive clay basi eil2base fluid cAmpoisibasanfoil cpleaserakdig to
claim1l1, wherein rganggh y | gspLe t unt of
froml to 10 Ibsf%gg ga??e 6 Ehgs ﬁég b%@té?lg%dﬁ% ?@$|%$Q1G&hﬁ&?25 3.
An oil -base fl ui efaéeopagﬁgwbiéltw fiay ﬁﬁg?—épﬁ ?%Pﬁ%ﬁh?ﬁp?ﬂ?l%e%‘l’%“
gellant is pfeseP&oﬁﬂcho@”ﬁunbrgénié08&515@150cbb§o@ﬂd b@dr£|sdéatﬂte-l43
“kg/ 10 [err] of fluid 3 ﬁ luld acco€d|n€ to ﬂ.%
of claims 1 to 3 YRAeCERN PﬁglgﬁeétF?El?9p8x8 2DEP SCRRFEEYE LT rdn 1LY r|te
~and sodlun1bentoﬁﬁtmllilequlvalentsApeolﬂOQaseahsuoﬁ a@n@rdlmg,twhewgi@ne_ -

| Of claims 1 to 4th@“%¥%hﬂikh8a9&8th£§r£Le'PoPHGlQ“ga”'C

bt 3 .  pre— ) m— -+

o

wherein R, is séle_ct’e'd"-f"_rom a;ﬂ,r-'unsaturated.alkyl -
~group having less than 7 aliphatic carbon atoms, a -
hydroxyalkyl group having 2 to'6icarbon atoms and
. mixtures thereof; Ré is a long ehain'alkyl gfoUp having
8 to 60 carbon'atoMs,'R3 and Ru are individually
\_ . ‘selected from a'F Y' -unsaturated alkyl group having
less than 7 aliphatic carbon atoms, a hydroxyalkyl
group having from 2 to 6 carbon atoms, an aralkyl
. group, an alkyl group having from 1 to 22 carbon atoms

(]’1 .

énd'mixtures'thereof; X:ié selected‘fromphpsphorus
'and'nitrogen; and wherein the amount of the organic

cationic compound is from 90 to 140 miliiequivalents

per 100 grams of said clay, 100% active clay basis.

2. ‘An oil-base fluid according to claim 1, wherein
the organophilic clay gellant is ‘present in an amount
of from 1 to 10 1bs per barrel (2.85 - 28.6 kg/103dm3)

" of fluid. | R

RN A0 O



cation is a [err] -unsubstrtuted group sel ect ed fronrcyclrc groups

acyclic~alkyl groups having less than 7. carbon atons, acyclic alkyl groups.
subst i h with aromatic groups, arométic groups substituted with -

al i pha oups and-m xtures therfeof. 6. . An oil-base fluid

accordi o any one of. claims 1 to 4, wherein the group [err] in the I~

~

: organi c\cation is a hydroxyal kyl group Ma#Png from=2 to 6 carbon atons Nl
- selected from hydroxyl substituted cycloal kyl groups and

~ hyd | tituted | i | Kyl , d t h
o1 basg 11 ul o aceor din o has eaute: 28RarRutE E5 s LaTheT e Hhrnsiaroup

~lerr] in the orghmrongmnamhﬁﬂas hﬂawrtzlﬂanZZisapbeseatoin a8. amount -
0Ll -base Tluld 2GCqldG 1k GoA1fs’ pefhBarrdn! *aer‘rvgﬁouprhgrr;/hé3am39ng

chain fatty aci group l'uid according to any one
-of clainms 1 to &Ff Wﬁéﬂérn the amount of the organic cationic compound is in

the rangfe orfbfrom 100 t(lnl%ﬁ.lmbh|siee@1:r1\i.a| akkoraehg1@0 agyf ohBeoel ay, 100;’/0
active clay basis. Qi ase agcordi to_any one o

claims 1 to 9, ﬁﬁr ddﬁ? énaﬁpfrgoﬂp B§e§m§°§FgSeﬁ¥88 838@0&? phase _
conpri sing froms&hamﬂﬁu%ﬂmpmvohumorokewamdrsoﬂium bentonitén oil-base fluid ~

~according claim 10, | &1 ;12¢di y S e el |
'“enulsrfrer%R -26- 12. i G tds n?g? : ggg%?a g g?c%@ |%8éto?clarn111 %

 wherein the enupéﬁﬁqﬁf1|§°pﬁeséﬁﬁrﬁﬁnaﬁh&nﬁﬁﬁppoﬁ1fFBnFEetBPSB“FBs per
- barrel (2..85- gathidreris 0Bt Eﬁ-unsubstltuted group selected from .

cyclic groups, acyclic alkyl groups having less than 7 i
carbon atoms, acyclic alkyl groups substituted with NS
aromatic groups, aromatid'groups substituted with

aliphatic groups and mlxtures thereof.

6. An oil-base fluid according to any one of
claims 1 to 4, wherein the group R1 in the organic
cation is. a hydroxyalkyl group having from 2 to 6

~ carbon atoms seieeted from hydroxyl substituted
cycloalkyl groups and hydrbxylsubstituted acyclic alkyl
groups, and mixtures. thereof. ' '

7. i An oil- ‘base fluid accordlng tO'any-one of
claims 1 to 6, wherein the group R2 in the organiec
cation has from 12 to 22 carbon atoms. :

8. An'oil-baso fluid according to claim 7, wherein \‘)
the group Rzlis a long chain fatty acid group.

9. An oil-base fluid according to any one of £
claims 1 to 8, wherein the amount of theiorganic )
cationic compound is in the range of from 100 to 130 o
milliequivalents per 100 g of the clay, 100% active
clay basis. |

10. An oil-bése fluid aocording to any one of
claims 1 to 9, which additionally comprises a dispersed
aqueous phase comprising from 2 to 50% by volume of'
water. _ _ _ _

M. - An oil-base fluid according to claim 10, which
additionally comprises 'a water-in-oil emulsifier.

S T




fluid. 13. .. AN

oi1-base fluid according to any one of clainms 1 to
9, wherein the'fluid is non-aqueous. 14. A et hod of insul ating

.

- casifig in a weld bore which conprises punping an oil-base fluid according to

P

e

o : - 26 ~

any one of plahns 3 to 13 into an-annul ar space within the wellb
thereafter gelling the oil-base fluid.

~

nd

12. An oil-base fluid according to claim 11,
wherein the emulsifier is present in an amount of from
1to 30 lbs per barrel (2.85- 85.7 kg/103dm3) of the
fluid. '

13. ' An oil-base fluid according to any one of

~ claims 1 to 9, wherein the fluid is non-aqueosus.

14. ' A method of insulating casing in a wellbore
which comprises pumping an oil-base fluid according to
any one of c¢laims 3 to 13 into an annular space within
the wellbore and thereafter gelling the oil-baseifluid.
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