O L BASE FLUIDS CCNTAINING CATI ONI C ORGANCPHI LI C CLAYS 5 ThIS .
I nvention relates to organophlllc organi c- clay conpl exes which énq;;)l olj
di-eper si bl e in organic liquids to forma gel therein. Mre particularly '
such gels are useful in oil base -nuds and oil base patker fluids. It is
wel I known that organic conpounds 1.0 containing a cation will react with
cl ays whi ch contain a negative | ayer-lattice and exchangeable cations to °
f of n1organoph|I|c organi c-clay products. The reaction of an organic c n
cot alnlng at |least one al kyl group of at |east 10 carbon atons W th
generally results in organo- 15 clays swellable in certain organic |i d
Prior publications include U S. Pat.: No. 2,531,427, and U. S. Pat. 'No.
2,966, 506, both incorporated herein by reference, and the book "C ay

M neral ogy", 2nd Edition, 1968 by Ralph E. Gim (MGaw Hill Book Co.,
Inc.), particularly 20 Chapter 10, d ay-M neral -Organic Reactions; pp.
356-368 - lonic Reactions, Snectite; and pp. 392-401 - Organophilic

Cl ay- M neral Conpl exes. Maxi mum gelling (thickening) efficiency fromthese
organocl ays is achieved by adding a |ow nol ecul ar wei ght 25 polar organic
di spersing material to the conposition. Such materials are disclosed in
U.S. Patents: O Halloran 2,677,661, MCarthy et al. 2,704,276; Stratton
2,833,720; Stratton 2,879, 229; and Stansfield et al. 3,294,683, The use of
such di spersion aids was found unnecessaﬂy when u3|ng 30 particul ar
organophilic clays derived from substituted - - quaternary anmoni um
conpounds as di |
4,208, 218. Pr|fﬁ&3%??% ghaiod
gelling utility due to fluctuating disper-

5 This invention relates to organophilic organic-
clay complexes which are dispersible in organic liquids to
form a gel therein. More particularly such gels are useful
in oil base muds and oil base packer fluids. | '

S.

_ It is well known that organic compounds:

10 containing a cation will react with clays which contain a
negative layer-lattice and exchangeable cations to form
organophilic organic-clay products. The reaction of an
organic cation containing at least one alkyl group of at
least 10 carbon atoms with clay generally results in organé-

15 <c¢lays swellable in certain organic liquids.

Prior publications include U.S. Pat. No. 2,531,427,
and U.S. Pat. No. 2,966,506, both incorporated herein by
reference, and the book "Clay Mineralogy", 2nd Edition, 1968
by Ralph E. Gr1m (McGraw Hill Book Co., Inc.), particularly

20 Chapter 160, Clay-Mlneral-Organlc Reactions; pp. 356-368 -
Ionic Reactions, Smectite; and pp. 392-401 - Organophilic

='f

a)

Clay-Mineral Complexes.
Maximum gelling (thickening) efficiency from these
organoclays is achieved by adding a low molecular weight
25 polar organic dispersing material to the 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 dispersion aids was found unnecessary when using
30 particular organophilic clays derived from 'substituted



>

5 sion and viscosity properties. Wiile the materjals disclosed in U S.

ant 4,105, 578 have not shown such defi ci encies, such materials are

icult and costly to produce. An oil-base fluid of this i nvention mhlch\j
~coaPri- 10 ses an oil phase and f£rem-1 to 50 | bs. per barrel - (2.8 - [err]
of the fluid of an organophilic gellant conprising the reaction product of
an organophilic gellant conprising the reaction product of an organic

¢ati oni ¢ el ryaraneraraninc mmrrﬂsl&s:odmmmcﬁ.xa snectite-type cl %
havi ng a Cﬁﬂqﬁ& %cr@gﬁ_ ?ﬁ’g\ta@atn%ogr)f & ¢ ys7o§'x”ll lldepygal ents per 100

grams of sal ay, ani ¢ “cat 1-on- anlt ani on conpl ex is
intercal ated w tBridr mqnftﬁ—liwp@-&ﬂ%w% QW@&Q&@@MMge sites of

the 20 snegidde-Aamfe G AL DSty Whed ¥8 tA D Oai & g don. The o |

base fluid of the present invention consists of an oil hase and fromlto
50 | bs.5 petiturand ‘(125%98114@ PRPARARDIG - 1 IMhH rths ‘%?r*g% ekt lic 25 clay

gellant. RIp§eIedey i he.S) wakdrmt rmmwm;mmxsnavbe ot adH@wwidughase of this
i nvention be crude petr.ol e

f t f I but t
i ved t SRS, PEIT YRS (AR PRECA O S ana RS 19, VL Ton,
and heavy mgpmtadeWJng a 30 boiling range of fromf[err] to [err] [err] The ®
preferred oil ﬁ??odf% %€ filﬁdjl@peg QA | § nfe %ﬁf&@%l@r{ d A ganophilic

cl ay enpl oyed shou ective to o taln t necessary degree of “
gel | ati'th $ehidkemthphaie tand framaketq |30 dliHr ReR BErTek ended

appl i cati ofg.g hat142.8 délddx3ﬁgoff 'tie! orunecderad| s¥ghndii i mum
concentrat| 0111 of al;]rg s:.rlxgl Ctﬁ:el alyeanee &9 Srgo&‘ a Part icular Tluid is
organophlllc gellant comprising the reaction product
of an organic cationic compound, an organic anionice
15 compound and a smectite-type clay having a cation
exchange capacity of at least 75 milliequivalents per
100 grams of said clay, such that an organic cation-
organic anion complex is intercalated with the smectite-
type clay and the cation exchange sites of the
20 smectite-type clay are substituted with the organic
‘"ecation. ' ‘

The o0il base fluid of the present invention
consists of an oil phase and from 1 to 50 1lbs. per
barrel (2.8-142.8 g/dm3) of fluid of an organophilic

25 clay gellant. Preferably, the fluid is non-aqueous.
A suitable oil'phase of this invention may be crude
petroleum and fractions thereof, including but not:
limited to diesel oil, kerosene, fuel oil, light
lubricating oil fractions, and heavy naptha having a

30 boiling range of from 300°F to 600°F (149°-316°C).
The preferred o0il phase material is diesel oil.

The amount of the organophilic clay employed
should be effective to obtain the necessary degree of
gellation (thickening) of the oil-base fluid for the

35 intended application, that is, drilling fluid or
packer fluid. The minimum concentration of
organophilic clay needed to gel a partigular fluid is



-3- dependent ‘upon factors such as the type of organophilic clay used, the -
characteristics of the oil phase, the maxi numtenperature to which t :
fluid is to be raised, and the type of emulsifier, if any. The 5 nm
concentrati oh of organophilic clay is limted to that which will fo
punpabl e fluid. The concentration of organophilic clay within the range of
1 to 50 Ibs. (0.45-22.7 kg) per barrel €42 gallon (approx 159 dnB) barrel
ofs luid) will 10 generally provide a sufficiently gelled fluid for broad

appTications. Preferahly.1 1Q.. per,harrel. Jerrl .are enpl oyed in the
- preparation of O?F463?3¥&rf%?ﬁngafﬁérgs%&ﬁgrggst&%o&ﬁ%§ f$6n16 to 50 |Dbs.
per barrel [err] or@aaophidden cleyndsgdeqilice characherjsddasaifofhgf oil

oi | - base packer fhdisds. thie BA%iReaN thaprtaltidle Weewnikd ¥n@araRiid 16 ¢y
is mxed into the oil-base fluid, essenti '2& onpl.ete Sfllrng |% achi eved
at | ow shear ni xitfgref$edredic; MP& divpep ode S filery a0 ITh®0 pase
fluid at surfage rzeimmicdneentelaawon &1 Jdrsddcphdnd cd@yiyoliss tdmiareat ur es
up to [err] [err] ogcurs in a matter of

m nutes follown ba&?’ieatq 8{?@ h%ﬁ&%f Séf?g'er Sa;[n%g’!mer?éfx’l I &r}é‘uéir'ganophi-l ic clay in
the oil base fluid. 25The conkemdciadiiomn wifd drgamophdildd ialagcedtddmeehai th
this invention b)f.aq%cg F 110 ¢330 591 1 p BRI (WNyshS 0930P Yl cbaglr@i- (ybhe
conposition of the packer fluid i s regulated as di scussed above to provide
% punpabl e conpo&allen (@PPreallSEmams| )i ibary e lndfgHilivdg Jagddtls, 30 and
fluid | oss conjg @ederianiylpro@ieda 3dded clerdly ldeTaedOTQR i g0 €d, the
packer 11U 1 i Sieiostinhars, BdMIY 1 U . e o Teas
barrel (2.8 - 28.5 g/dm~”) are employed in the
preparation of oil-base drilling fluids whereas amounts
from 6 to 50 1lbs. per barrel (17.1-142.8 g/dm3) have
15 been found adequate for the preparation of oil-base
packer fluids. It has been found that when the
organophilic clay is mixed into the oil-base fluid,
essentially cdmplete gelling is achieved at low shear
mixing.  The resulting oil-base fluid is a stable oil=-
20 base fluid at surface temperatures below -20°F (-33°C)
and downhole temperatures up to 500°F (260°C). The
formation of the stable fluid occurs in a matter of
minutes following addition and low shear mixing of
the organophilic clay in the ©il base fluid.
25 A packer fluid is prepared in accordance with
this invention by adding to an o0il medium the
organophilic clay. The composition of the packer fluid
is regulated as discussed above to provide a pumpable

oA

«

composition. Optional emulsifiers, weighting agents,

30 and fluid loss control materials may be added at any
time. Once prepared, the packer fluid is transferred,
such as by pumping, into a well bore, at least one
portion of which is to be insulated.

The oil-base fluid can be prepared and used

35 either before drilling commences or while drilling is in

progress. The method of adding the ingredient to



oi | -base ftuid can be prepared and used 35 ejther, before drilling
nces or while drilling is in progress. The nethod of adding the T
edient to - 3a - prepare the fluid is not critical. Mxing is \j
re’conplished with conventional devices capable of devel opikng a | ow shear
m xing force. Greater mxing fOchéQﬁy be enpl oyed even t hough not
necessary. Once 5 prepared, the ehulsion drilling fluid is transferred, . .
such as by punping, into a well bore and circulated to the bit and throug@}
the boreg‘?'lef)a'r@ CRR! 3Gk 1 Uy Rt Wslts daher e‘ﬁix-iﬂ? fgganophilic clays of
be | d cl ay ‘

this invention can Oprepared by adm xing the organi c cati on,
organi c asicompaighest @i tho Fanyent innaledayires ceRabdbRr@fure within the
range frQ@gwaq opinlg0 al AduC.she®d ariitfeeritde 35 Creder mixiA®r a period of
time suffjcient for the qQrganjc catign aqﬂIOQ%anlc ani on cogpl ex to 15

i nt er cal L% MYt R an&@%&% iec"leé’s.tq% AP IR ILY ol YR%Rd by
filterbngrepayhidig thd Wmdsion drilldmg flivid nigs tridwes feiclréd pn of the
organi c cation _and or ic and [t hels ly. or as a
conpl ex. siieh’ g8 [‘}’é'i ﬁdgq%ﬁen%r&an%pﬁﬁ%acﬁg&ﬁe ?énﬁéénéjfés?@%@éfhéodr yi ng and
gri ndi ng ttee sl trayndo et hatdugdihead . basrehio lgi i eqntaet cwiyh theani c cation,
organi c 'fxgzyygﬁgggy together in such concentrations that a slurry is
not fornmed, Tiltration and washing steps can be elimnated. 10

The or ganophi | iThecloRg&RrnaPhiel ¢ (RAANS A i & Gyvention can be

10prepared by admixing the clay, organic cation, organiec
anion and water together, preferably at a temperature
withiﬁ the range from 20°C. to 100°C., more preferably
35°C. to 77°C. for a period of time sufficient for the
organic cation and organic anion complex to

15 intercalate with the clay particles. The mixing step
is followed by filtering, washing, drying



be prepared by adﬁixiné_the organi c anion with an aqueous clay slufry

preferably at a nenperqfure between [err] and [err] for a sufficient tine
te-prepare a honogenous m xture followed by the addition of the organic
cation in 15 sufficient anobunts to satisfy the cation exchange capacity O

the clay and the cationic capacity of thd-organic anion. The mxture is
reacted with agitation at a tenperature between [err] and [err] for a
sukficient time to allow the formation of an organic cation-qrgani c anion
.copl ex whi ch 2and 9rindingy atThe iddi tian qfhthePraanicaGadd o @menge

sites of the clgygafe SaPdn P beVddhd hal e iepaiaitely orfeaet iaokomplex.
‘tenperatures below [err] .or above e‘_'r]rQ% aire not. preferred dye ta_ the neeg
for additiohal g e hi clays in emylsignsy,the, grydfng an

_ corrpounfls u?]ef Ugr imaimg Sstepeniap berel ivei ettt e Wiferoradmiviichy rtivegelaly,
materi al s that . f ] P hidd ¢ of
cations with t h%ig?rrgg??%aﬁ%'e %d;%/rpﬂc %%]%r?gam r(3'}“={c€aét?‘:| ?rﬁ:é%nfé&g%%%ﬁloul d
have a positivecencentrations Zthrb SIYTRY dsnat Famedn fHilsration &n of

atons Wi thin t hga gR{Re Uskepsr €185 &1 ikEnSE&RNi ¢ cation is selected from
t*he .grooup consi sting of uaternar%ééh niumsalts hosphoni . um salts,_..
sul fonium si®ts and ni xt uFRS PFRR &%X%@%r%i‘d‘v&{ﬁw T5%t 59 at

:vgast onfe i Bleabe opr épared ebly addwyix g Urhé Sorgan ity #hian 60 thardiorgueoms.
irot oroup. conSHal | RECERY FreftaBLy At B et SRE el 20 o
than 7 ali phati@an@ai®@rCat £o%, a Sl eignl Kime it PIRRAYR & haragenauson
ST ol o SERL cEottosed By cad erenof Lo i et
preferably,?g;osﬁggf?}ﬁﬁﬁl “%ggggolggkisfi é%é é%tf@nggf%ﬂ%négné%pacity
of the clay and the cationic capacity of the organic anion.
The mixture is reacted with agitation at a temperature
between 20°C. and 100°C. for a sufficient time to allow the
formation of an organic cation-organic anion complex which

20 is intercalated with the clay and the cation exchange sites
of the clay are substituted with the organic cation.
Reaction temperatures below 20°C or above 100°C, are
not preferred due to the need for additional processing
egquipment.

25 . The organic cationic compounds useful in this
invention may be selected from a wide range of materials
that are capable of forming an organophilic clay by exchange
of cations with the smectite-type clay. The organic cationic
compound should have a positive charge localized on a single

30 atom or on a small group of atoms within the compound.
Prefefably the organic cation is selected from. . the group
consisting of quaternary ammonium salts, phosphonium salts,

ry

sulfonium salts and mixtures thereof wherein the organic
cation contains at least one linear or branched alkyl group
35 having 8 to_60_cérbon atoms. More preferably, the organic
cation contains one member selected from a first group
éonsisting of a B,y - unsatdrated alkyl group having less
than 7 aliphatic carbon atoms, a hydroxyalkyl group having 2
to 6 carbon atoms, and an aralkyl group and mixtures thereof
40 and a second member selected from a second group consisting



-
-

o, t he conpound are individually selected froma, thrrd group consi sting of
[err -unsaturated al kyl group having | ess than 7 alrphath car bon o
bs,” a 5 hydr oxyal kyl group having 2 to 6 carbon . atons, an aral kyl v

-~ N bup;'an al kyl group having from1 to 22 carbon atons and nixtures '“

t hereof . The organic catron may be selected froma group consisting of the

formul ae: 10 [err] and wherein X is nitrogen or -

phosphorus, Y is sulfur, [err] is an al kyl group having 8 to 60 carbon 15 4

atons; and R2, [err] and [err] are |nd|vrdually sel ected fromthe group

i sti f hyd hyd i ng b t
O T N T R LM g xERE AT h T L VR R
cont ai nbﬁgtnetooﬂﬁqmd bare ai ndEvbdua hby as&lgcedi fivomnmal OPird m xtures
thereof g%g@gggpééﬁﬁ% +Pyagek|aﬁl?n¥£%ﬁﬁ%£béfﬁiﬁyﬂagb&uﬁat'0” is as

descr ove are al ned 1 n copendl ng Patent Application

No. 8134h6!1n9re¢§$abm?n T2l hehabbe 2P PRI 3L 's i t r ogen. 6 The |ong
chain ahw{-okﬁdmﬁi gaaubeh@mﬁghedt@rs w&rwr@cbm.«satmat ed or

unsaturate ubstituted og gsubstrt g shoEIg gge from8 to 60
carbon &FBngY gr°u?h IR LY ﬁﬁ?u%h TOh bf*?he<r adi cal . *

Pr ef er abhyboheatpms sand mikyurgsoubeheafng 12 to 60 carbon atons. Mre
preferably, Rl a n C The | ong
chai n al kyl rad?%glgr%%5¥% 9%9??36 gel%?%ﬁ?%%?uféﬁﬁy occurring oils

i ncl udi AENIAPEHNE VGQEBabf@PBPléesuch as corn oil, coconut oil, soybean.

10 S ?1

and

R ' +

Rg—t— "Ry

wherein X is nitrogen or phosphorus, Y is
sulfur, R1 is an alkyl group having 8 to 60 carbon
15 atoms; and R2, R3 and Ru are individually selected from
the group consisting of hydrogen; hydroxyalkyl groups
having 2 to 6 carbon atoms; alkyl groups containing 1
to 22 carbon atons; aryl'groups; aralkyl groups
containing 1 to 22 carbon atoms on the alkyl chain; and
20 mixtures thereof. Obganophilic clay gellants wherein
the organic cation is as described above are disclosed
and claimed in copending Patent Application No.8134461.
Preferably, in the above formula,X is nitrogen.

\



oil,cottonseed oil, and castor oil and various aninmal oils and fats such as
tallow oil. The alkyl radicals nmay be derived synthetically from sources
such as al pha 15 ol efins. Representative exanpl es of useful branched,
saturated -al kyl: radi cal s include 12-nethyl stearyl;and 12-ethyl stearyl. ]g}
Represent ati ve exanpl es of useful branched, unsaturated radicals include{'*
-12- et hyl ol eyl 20 and 12-ethyl ol eyl . E?presentative exanpl es of
unbr:anched saturated radicals include ITadryl; stearyl; tridecyl; nyristyl
“(tetradecyl); pentadecyl; hexadecyl; hydrogenated tallow and docosonyl.
Represent ati vey exanpl es of unbranched, unsaturated and unsubstituted 25

| ong chain al kyl radicals include oleyl, linoleyl; linolenyl; soya and
tallow [err] Jerr]l _[err], and R4 are individually selected fromthe group
" consi sting of hydrogen; a hydroxyal kyl group 30 having 2 to 6 carbon

atoms; an al kyl group gontaining 1 to 22 carbon atons; .an aryl .group; an
aral kyl group  --7- cﬁ?ﬁ MWL KL Lead, may be r?é”%ﬂ%%d &ai n of
the aral kyl grungrareetied; xdatwsatdkreanfunsrnfrated y suls iituteldeored from a
group consi st 'd}gs‘ﬂ;st?itué&i r%ﬁ&“%' ft @'M%%%’s Vc'ar}%o% tloﬁﬁs t han
7 "al i phatic carbon atons, a hydroxyalky grg&p aving 2 to carbon at ons,
and a aral kyl ¥ o chitaighhgehain portdahef dhgnradiade al kyl chain of
the aral kyl grps@rewdh Iy XIRI efs thwerentyl ¥Rl abliind o [t A Rhrdod
I ndi vi dual | y se] ect ed fron1b %ou on stlngllo of  a |err|-§25at rated
“al kyl group, aaﬂ?}ﬁ'?oxﬁ?‘f&lpﬁg ?R)gt?é‘(/i ?&n 18 3% ko eraumdiay, gal’%yl
- group having 1ltéa22 carbon atoms. :
' The long chain alkyl radicals may be derived
10 from naturally occurring oils including various
vegetable oils,such as corn o0il, coconut oil, soybean
oil,cottonseed oil, and castor oil and various animal
oils and fats such as tallow o0il. The alkyl radicals
may be derived synthetically from scurces such as alpha
15 olefins.

Representative examples of useful branched,
saturated alkyl radicals include 12-methylstearyl;and
12~-ethylstearyl. “Representative-examples of useful
branched, unsaturated radicals include 12-methyloleyl

20 and 12-ethyloleyl. Representative examples of
unbranched saturated radicals include lauryl; stearyl;
tridecyl; myristyl (tetradecyl); pentadecyl; hexadecyl;
hydrogenated tallow and docosonyl. Representative
examples of unbranched, unsaturated and unsubstituted

25 long chain alkyl radicals include oleyl, linoleyl;
linolenyl; soya and tallow. ' :

f

Ry,Rg Ry

R2, R3, and Ru are ‘individually selected.from
the group consisting of hydrogen; a hydroxyalkyl group
30 having 2 to 6 carbon atoms; an alkyl group containing 1
to 22 carbon atoms; an aryl group; an aralkyl group



-

22 carbon atons, an aral kyl group which includes benzyl and substituted
benzyl noieties including fused ring noieties having linear or branched
ns of 1 to 22 15 carbon atons in the alkyl portion of the ar al kyl gr oup~
m xtures thereof. The hydroxyal kyl group may be sel ected fronlcycllc

caf bons wherein the hydroxyl 20 _is on C2 to [err](i.e.not on the carbon _
atom adj acent to the positive charged aton). The al kyl group may be - %ﬁ
substituted with an aromatic ring. Representative exanpl es include

> s comink s vk gmmraml, Loy rpstes).

ydr o ro ydr oxyhut roxypenty y roxy exy -

hydr oxy"c}ﬁ ifﬁ%%r‘flz (ﬁ&}% %‘B‘ r%’ dt oxycycl ohexyl ;

3- hydr oxycycl om&érammtk%‘lgxbﬁ sdfiwbteq/rﬁ’rtwla gramt hyl - 2- hydr oxybutyl ;

and 5- e T, QHﬁr taining 1 to 22
%:?ﬁé’i%’hﬁ o ?é’r or sraatn%rhaet d Jchiﬁylaic or- l‘gj(r:y q@substltut ed or

car bon
unSubstiess ekhamehrakinhaltic cankaw | AOns , (& AT WIAKYE oups i ncl ude

et hyl; g @4k na PLoPY3 | t&- @' Pbon iS60ms!f Ydnd. Cdcé%{ﬁ]y@roﬁﬂﬂ cycl ohexyl. 35
The al kyl rad| cal S rr‘g%vgée cae:[QSIEd gg om sour.ces Jéiﬁ e}‘ra]ho ({Iﬂe | ong chain
al kyl r T4 matomy, dn, thed saturated al kyl
groups ttagl éleal:lw:llgrn‘Mp aa;ttlnxxturrmutjsnertenﬁd mmnnwt?
[er Ty gl e abivlatatl poln Joeder Ay £URALY dsadiian, 7 ol phattc
grditb m%faara ,v-mnmmmi |askey ) BIPUP c B W%wkylﬂﬁ'%r]
' having 2 to 6 carbon atoms, an alkyl group having 1 to
22 carbon atoms, an aralkyl group which includes benzyl
and substituted benzyl moieties including fused ring
moieties having linear or branched chains of 1 to 22

15 carbon atoms in the alkyl portion of the aralkyl group
and mixtures thereof.

The hydroxyalkyl group may be selected from
cyclic groups,acylic groups and mixtures thereof having
from 2 to 6 aliphatic carbons wherein the hydroxyl

20 is on C2 to Cs,(i.e.not on the carbon atom adjacent
to the positive charged atom). The alkyl group may be
substituted with an aromatic ring. Representative
examples include 2-hydroxyethyl;3-hydroxypropyl; 4-
hydroxypentyl; 6-hydroxyhexyl; 2-hydroxypropyl; 2-

25 hydroxybutyl; 2-hydroxypentyl; 2-hydroxyhexyl; 2--
hydroxycyclehexyl; 3-hydroxycyclohexyl; 4-
hydroxycyclohexyl; 3-hydroxycyclopentyl; 2-methyl-2-
hydroxypropyl; 3-methyl-2-hydroxybutyl; and 5-hydroxyl-

. 2-pentenyl. '

30 The alkyl group containing 1 to 22 carbon atoms
may be linear or branche&, cyelice or acyclie,
substituted or unsubstituted. Representative examples
of useful alkyl groups include methyl; ethyl; propyl;
2-propyl; iso-butyl; cyclopentyl; and cyclohexyl.

35 The alkyl radicals may be derived from sources
similar to the long chain alkyl radical, R1, above.



unsat ur at ed aIkyI‘radiéqI.nay be substituted with an aromatic ring that is
conjugated with the unsaturation of the , Ynoiety. The [err]-radical
may al so be 10 . substituted both with aliphatic radicals and aromatic

Tings.” Repr-esentative exanples of cyclic [err] unsaturated al kyl groups
i ncl ude 2-cycl ohexenyl and 2- cycl opentenyl. Representative exanples o
acyclic 15 A" [err]-unsaturated al kyl, groups containing 6 or |ess
cakbon atons include propargyl; 2-prop€n]@;‘2-butenyl; 2- pent enyl ;

- 2-hexenyl ; 3-nethyl-2-butenyl; 3-nethyl-2- pentenyl;

-2, 3-di net hyl - 2- but enyl ; - di | - B- JH%%QQ” L2 dizethyl - 2- propenyl
2, 4-pent adi enyl ; and 20Th]e ]pﬁﬁg(égdi_énﬂ/w : epr_l_ré‘satjatr?t%a%l\%gleégr?élpgs of

acyclic- aronmatfay RNk ®TcHRIGHIG URAURSS iZytiedn pir- Bubgitdsabeld.

2-phenyl - 2-propenylg = §dinkdtinr@Rlei0ay ke el dica 1y ?Q@Mr-a_bl@eﬁ!bﬁ%ﬁ'ihat' ve

exanpl es of arqmatic andTallph ti c sub- stituted material's include :

3- phenyl - 2- cyclitﬂ?e&effﬂﬂn, 3- tig SANPSe ANORA - Abdphagisupaddyads
substituted 5 subtitwtredreanethec rﬁngv-lﬁ)nm;ﬂmuﬁd @rylupg perefe rabllyd

i ncl.ude phenyl ﬁ“ﬁn s kyl.  and al kyl anildnes, wherein the

‘&l kyl .groups cont ai -nﬁglert%]\elgéngll%%lgnzg (?ng}l-t?g)r? al%c?r?és;' orllthho;l,a’rrefa- and

par a- ni t r ophenyinsajunated pdikyl aedisalamayye Fvbppitut@dwwdtdi ant he al kyl

Qroup contains fesmeit i tha tC AP W rAuEEed wi th thddnda thdherRany!
wherein the hal o, group i efined as. chlopo, brono, or iodo, and 2-, 3-,
and 4- car boxy %ne ané® e $0ie Wher dbe /ﬁer\;{‘t igedo®gy éisPhdeester is
derived fjom arsutstitwiexdb@th wikheial ipha tdlK\HadlizaQsodndc apoaias cbet ween
1 and 22 carbo fﬁégm, aryl such as a phenol, or aral kyl such as benzyl
al cohol s; fused TIMg ar}%/I _

epresentative examples of cycli.cp,_ Y-

unsaturated alkyl groups include 2-cyclohexenyl and 2-
cyclopentenyl. Representative examples of acyeclic:

15 }9, Y-unsaturated alkyl groups containing 6 or less
carbon atoms include propargyl; 2-propenyl; 2-butenyl;
2-pehtenyl; 2-hexenyl; 3-methyl-2-butenyl; 3-methyi—2-
pentenyl; 2,3-dimethyl-2-butenyl; 1,1-dimethyl-2-

. propenyl; 1,2-dimethyl-2¥propenyl; 2,4-pentadienyl; and

20 = 2,4-hexadienyl. Representative examples of acyclic-
aromatic substituted compounds include 3-phenyl-2- |
propenyl; 2-phenyl-2-propenyl; and 3-(4-methoxy
phenyl)-2-propenyl. Representative examples of
aromatic and aliphatic sub-

o
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s such as naphthal ene, anthracene, and phenant hrene. ‘Representative
s of an aral kyl group, include benzyl and thosé materi.als derived

npounds 20 such as benzyl halides, benzhydryl hdlides, trityl

atons .such as 1-halo-1-phe8ylethane; 1- hal o-1 - phenyl pr opane;
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and m xture thereo on is selected fromthe group
COﬂSIStngms' gF'CﬁPﬂ LﬁgﬁzﬁPﬁﬂidgheﬁﬁﬂnnFQ?u?%%°t$%9%%flsand i's
nor e prééédabayashbhnbde, htbhougbrolbdo,aandnz-sukh asnd o4k de, -

acetate a?%g§ nhh? Egtefg the%?Xf Cwhif e@ﬁe'£ﬁé$f frgf' gecatlonlc
conpoung hé Cca i C ca i ONT ¢ sa e prepar ed
by nethea§e§sla|§éré§eé £now, &n alkyk, sseoh9177shQM§u@u@h@ aBeyB19. The
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g2BupneoHeglins betWwBeA hNYRAt pPNcarbon atoms, aryl such as a
phenol, or aralkyl such as benzyl alcohols; fused rlng.aryl
moieties such as naphthalene, anthracene, and phenanthrene.

Representative examples of an aralkyl group,
inciude'benzyl and those materials derived from compounds
such as benzyl-halides, benzhydryl halides, trityl halides,
1-halo-1-phenylalkanes wherein the alkyl chain has from
1 to 22 carbon atoms such as t-halo-1-phenylethane; i1-halo-1-
phenylpropane; and 1-halo-1-phenyloctadecane; substituted
benzyl moieties such as would be derived from ortho-, meta-
and para-chlorobenzyl halides, para-methoxybenzyl halides;
ortho-, meta- and para-nitrilobenzyl halides, and ortho-,
meta- and para-alkylbenzyl halides wherein the alkyl chain
contains from 1 to 22 carbon atoms; and fused ring benzyl-
type moieties such as would be derived from 2-halomethyl-
naphthalene, 9-halomethylanthracene 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
type moiety such that the nucleophile repléces-the leaving
group on the benzyl typé moiety.

A compound is formed of the above described
organic cation and an anionic radicaljwhich is selected from
the group consisting of chloride, bromide, iodide, nitrite,
hydroxidé, acefate, methyl sulfate and mixture thereof.
Preferably the anion ié selected from the group consisting’

v

»
o
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10 should be capabl e of reacting with an organic cation and form
intercalations with a snectlte type clay as an organic cation-organic anio
céaplex The nol ecul ar Wwei ght (gram nol ecul ar wei ght) of the organic ani
is preferably ‘3,000 .or |ess, and nost preferably 1,000 or |less and conta
at 15 |least one acidic noiety per nol ecupe as disclosed herein. The
organi ¢ anion is preferably derived froman organic acid having a [err]
Ies§éthan about 11.0. As indicated, the source acid nust contain at |east
one 1 oni zabl e hyﬂrogkorhéelm@dtbmommééeramﬁ hixtires theeof o arid dis tivre

f t 20 -
ot ertLne Fon rErEpErSbERnLmISRIACY S RS, ABLAR: “RRLES Ah HDRAL,
‘provide theSdespretabegahydranide, Ritwiket yate. » maprkePResee Worghrinds

include: 25  organic datiésiéd Slind ego | AehtEa Dz @ CERéd Ccivl) | de,
mal ei ¢ anhydri de, su00|n|§ﬁanh

e. and phthal i c_anhydri de; aci
hal i des i ncluding acetyl ?5?¥ﬁec%fc’t%’o‘§ﬂs%£€%r‘?ﬁ%nb¥ ec‘iﬂtb‘f iMfthods .
| aur oyl broni deaandibebesgd bnotise:23855,356, 2 773)611.&nd.3;13ﬁu8t&5
including 1,1, 1-trichlorog

;
otthoesters i nl cudi- ng et hy*éggﬁug?g? rr%t'th&“é fﬁ ostearﬁ mnl'he
organi ¢ ani d8s FhQubd be Fﬂﬁahl:¢d°%rr%ﬁ¢¥1%‘5 W%‘(‘-)‘P ni“" %Q%l‘?reﬁﬁtﬂé’%e?f@:t ed

fromalkali net abrﬁaihﬁerabkah@@s edi ¢h 5%&&&@3@« STy AN Crganias .

-Representatlve salts_include; oge ot assi Agn(gram

magnesi um cal cft °Ba?F%ﬂT13 'hn?%?mi%’fga e e %g‘hs
et hanol am ne, dmeleaubhanweeght)|efhamglamgmm;c4£n10nnisdpthﬁnﬂabﬁyzﬁuOﬂn

but yl dlethanolgg1@gss 'Sﬁgyﬁo§91ﬁfeferabl§01 000 or less and contains at
15 1least one acidic moiety per molecule as disclosed herein.

The organic anion-is preferably derived from an organic acid
having a PK, less than about 11.0. As indicated, the
source acid must contain at least one ionizable hydrogen
having the preferred pKA:in order to allow the formation

20 of the organic cation-organic anion complex and subsequent
1nterca1atlon reaction to occur. '

Also useable is any compound which w111 provide
the desired organic an1on_or hydrolysis. Representative
.compounds include: . |

25 1) ac1d anhydrides including acetic anhydride,
maleic anhydr1de, succinic anhydrlde and phthalic¢ anhydride;
' 2) acid halides including acetyl chloride octanoyl
chlorlde, lauroyl chlorlde, lauroyl bromide and benzoyl

w2

bromide: .
30 3) 1,1,1=~ trlhalldes 1nclud1ng 1,1,1~ trlchloroethane
and 1,1,1- trlbromooctane, and _
4) orthoesters inlcuding ethyl orthoformate,
 and ethyl orthostearate.
The organic anions may be in the acid or salt
35 form. Salts may be selected from alka11 metal salts,
alkallne earth salts, ammonla, and organlc amines.
-Representatlve salts include: hydrogen, lithium, sodium,
potassium, magneslum,,calclum, barium,'ammoniUm énd organic
amines such as.ethanolamine, diethanoiaminé, triethanolamine,
40 methyl diethanolamine, butyl diethanolamine, diethyl amine,



referred alkali-metal salt is sodium 5

(E%ginethyl amne, triethyl. amne, dibutyl am ne, and n1xtures thereof
functional organi c conpounds include: 1) Carboxylic acids including:

benzenecar boxyl i ¢ aci ds such as benzoic acid, ortho-, neta- and’
para-phthalic acid, 1,2, 3- benzene 10 trlcarboxyllc aC|d
1,2, 4- benzenetrlcarboxyllc aci d;” P'B 5- benzenetrlcarboxyllc aci d;

1,2,4,5- bezene tetra- carboxyllc acid; 1,2,3,4,5,6- benzenehexacarboxyllc
|1 I | 0X Vi f ormul a
i 35, KD, R Wl e Ul Wb gbor ™
aci d; pherenfic dhed priefieareidc aé-dﬁadl M&i.n@&itaalsdsomnmnm c acid;

hepf anoi ¢ aci d; oe{i3ad1e A idid FtionAl G&r
| auri c aC|d tridecanoic acid; 20 tetradecanoic aC| d; pentadecanoi c

) aC|d (n
[err],

aci d;
aci d;
acid)

having the formul a [Su C|E$§k§%Qﬁ&' %@qa%193¥35 5%%&?p|c%§§u h 2s oxal ic

acid; mal onic acid;
aci d- atieti orddiat, - aediax candcmraa-m!xts@ﬂaa @cddi.d;1 ,@dR- bmuemyal kyl

Sui tabl e acidic

The

(a)

Qo ghgs undecan0|c

tnoi ¢ aci d; heptadecan0|c aci.d; octadecanoic acid (stearic
nonadecanadiic maixﬂho:@rldceimimcadding(-c) al kyl dicarboxylic acids

aci d

plnellc

v,

ia-

Car1bpx>ﬁﬂf‘ca¥3d3®151‘$*hc&%-0'1t 3 4 dberleirivarbod1de agl;C aci & mandelic

acid; 30 and 12-h droxyst ari ¢ acid (e) unsat urated al k carboxyllc

aci ds such drPepAenetHSarbomytdS @cidiy;! :Zrd 1SrBeFSPE &8ET2(f) fused ring

ar onat icartyddd iaiay ds z,ur,hu 5 Wrﬂue&a@@r@px&ﬂdcalabhaacene

car boxy| n{ecllq %oo%%d)d aci d- (g) cycloaliphatic acids such as

cyclohe ane ‘ca cycl opent ane carboxylic acid; furan corboxylic

aci ds.
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(b) alkyl carboxylic acids having the
formula H- (CH2)n COOH, wherein n is a number from
0 to 20, such compounds include acetlc ac1d- propionic
acid: butanoic acid; pentan01c acid; hexan01c,ac1d;
heptanoic acid; octanoic acid; nonanoic acid; decanoic
acid; undecanoic acid; lauric acid; tridecanoic acid;
tetradecanoic acid; penﬁadecanoic.acid; hexadecanoic acid;
heptadecanocic acid; octadecanocic acid'(stearic acid);
nonadecanocic acid; and eicosonic acid.

(c) alkyl d1carboxy11c acids hav1ng the
formula HOOC-(CHz)n-COOH,-where;n n ranges.from 0 to 8,
such as oxalic acid; malonic acid; succinic acid; glutaric
acid; adipic acid; pimelic acid; suberic acid; azelaic acid;
and sebacic acid; _ | o
' (d) hydroxyalkyl carboxylic acids such
as citric acid; tartaric acids; malic acid; mandelic acid;
and 12-hydroxystearic acid;

(e) unsaturated alkyl'earboxylic acids
such as maleic acid; fumaric acid; and cinnamic acid;

(f) fused ring aromatic carboxylic acids
such as napthalenic_écid; and anfhracene carboxylic acid;

(g) cycloaliphatic acids such as cyclohexéne
carboxylic acid; cyélopehtane carboxylic acid; furan
corboxylic acids. ' _

2) Organic sulfur ac1ds including:
(a) sulfonlc acids including:
'(1)- benzenesulfonic acids such as

-



2) Oganic sul fur acids including: (a) sulfonic acids including: 40 ’
(1) benzenesul fonic acids .such as- benzenesul foni ¢ aci d; phenol sul f o W
ab+d; dodecyl benzene- sul foni ¢ acid; benzenedi sul fonic aC|d T
benzenetrisul fonic 5 aci ds; paraltoluenesulfonlc acid; and (2) al kyl
sul fonic acids such as nethane sul foni c acid; ethane sul foni ¢ aci d;, butane
sul f.oni ¢ aci d; butane disul fonic acid; sulfosucci nate al kyl esters such as
di &gt yl succinyl sulfonic acid; and aIkyI 10 polyethoxy succinyl sulfonic

acid; and (b)  alk ates suc hal f, ester of sulfuric

261 and the. REMERRSTLIER L€ AtidioPhana AT EdRI ¢l aciddraRm R AR

‘aci ds |nclud|ngu1ﬂdh1c acid; benzenedzﬁultﬂn&nﬂunﬁd;zhhnteduhuﬂxpnﬁuhlc

fornula: Ggl1 ;g{é% v%%_tg_%ﬁéé ﬁﬁdﬁqv] 956)1 d’;\l kyl having 1 to 22
s ) osphi avi

carbon 20 ato nic acl ng T%rmul a: 0 [err] 25
wherein Ris an aryl group or al k§3) grd&yhaﬁnk@mq @cids susdn &8 ons, such

as di cycl ONeXyhe GO NI fordfd (heid) MENAnO PPRIAIC Ry Bthdl aur y|
.phosphi ni ¢ aci d, %é®$ tnﬂﬁﬁyoﬁp |m(:{§$§kﬁ ng the for la: S 30 R2 PSH
wherein Ris rﬂfl % Sulfosuccinate alkyl
° esters such as dioctyl succinyl sulfonic acid; and alkyl
10 polyethoxy-succ1nyl sulfonic acid; and '
(b) alkyl sulfates such as the lauryl
half ester of sulfuric acid and the octadecyl half ester
of sulfuric acid.
3) Organophosphorus acids including;
15 (a) phosphonic acids having. the formula:
0
i
R.-P(OH)2
wherein R is an aryl group or alkyl having 1 to 22 carbon
20 atoms; .
(b) phosphinic acids having the formula:
0 _ _
RngH
25 wherein R is an aryl group or alkyl group having 1 to
22 carbon atoms, such as dicyclohexyl phosphinic acid:.
dibutyl phosphinic acid; and dilauryl phosphinic acid;
(¢) thiophosphinic acids having the formula:
. | . e _
- 30 | M|
' '  R,PSH
wherein R is an aryl group or alkyl group having 1 to 22

L]

carbon atoms such as di-iso-butyl dithiophosphinic acid;
dibutyl dlthlophosphlnlc acid; dloctadecyl dlthlophosphlnlc
35 acid; o
{d) phosphites, that is diesters of
phosphorous acid having the formula: HO-P(OR)Z; wherein R
is an alkyl group having 1 to 22 carbon atoms such as
dloctadecylphosph1te° o
40 -~ (e) .phosphates, that is diesters of phosphoric



bon atonms such as di-iso-butyl dithiophosphinic aC|d dlbutyl
hi‘ophosphi ni ¢ aci d; dioctadecyl dithiophosphinic 35 acid, (d)

osphites, that is diesters of phosphorous acid having the for mul a:
HO P(OR)2; wherein Ris an alkyl group having | to 22 carbon atonms such as

di oct adecyl phosphite; 40 (e) phosphates, that is diesters

“of phosphoric -12- acid having 1%e formula: O [err] wherein Ris an
al kyl group having 1 to 22 carbon atonms, such as dioctadecyl phosphate.

Phenol s

t hi oacetic acid; thiolauric aci
Am no aci ds such as the natural

|ostearic acid. 25

thereof whetedns K- Jaﬁnamraabmlqrm chammqarﬁ sl ke ravdion atians,
N- phenylayérplése afsékabedyl PHISPRAE, aci d.
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4) Phenols such as phenol hydroqulnone{ -
t-butylcatechol pfmethoxyphenol--and,naphthols.
. 5) Thioacids having the formulae:

. R-C-SH _
wherein R is an aryl group or alkyl group hav1ng 1 to 22
carbon atoms, such as thiosalicylic acid; thiobenzoic acid;
thiocacetic acid; thiolauric acid; and thiostearic acid.

6) Amino acias such as the naturally occurring
amino acids and derlvatlves thereof such as 6-aminohexanoic
acid; 12-am1nododecan01c acid; N-phenylgylclne; and 3-
amlnocrotonlc acid.

7) Polymerzc acids prepared from acidic monomers
whereln the acidic function remains in the polymer chain

~such as low molecular weight acrylic acid polymers and

copolymers; styrene maleic anhydride copolymers.
8) Miscellaneous acids and acid salts such
as ferrocyanide; ferricyanide; sodium tetraphenylborate;

phosphotungstic acid; phosphosilicic acid, or any other such

anion which will form a tight ion pair with an organic
cation, i. e.,'any such anion which forms a water insdluble
prec1p1tate with an organic cation.

For convenience of handling it is preferred that
the total organic content of the organoph111c clay reaction

6)

2ng amno acids and derivatives

W/

4
NHe FOEPRE NONE; 10 t - but yl cat echol ; p-net hoxyphenol™,
and naphthol s. 5) Thioacids having the formulae: S R C OH, 15 .
O RCGSH and S 20 RRC SH wherein R'is an aryl group or al kyl group having 1
to 2 carbon atons, such as thios icylic aci d; thiobenzoic acid,



function renains.in the polyrer-chain such as | ow nol ecul ar wei ght acr

asid pol ymers and copol'ymers; styrene nal ei ¢ anhydride copol yners. 8)

M scell anéous’ aci ds:and acid salts such as ferrocyanide; ferricyanide;

sodi um tetraphenyl borate; 35 phosphotungsg#c acid; phosphosilicic acid, or
any ot her such anion which will forma Ti lon pair with an organic .
cation, i.e., any such anion which forns a water insoluble precipitate with

an organic catio £onygn e | r that 40 the
‘total organic col {ch? %g %ﬁggn%%i 09%|%@o¥ %c? %EQS ER%% 28 PBducts
of this |nvent|cwﬁ%%oUYdWQbshbsgfthbh QﬁﬂﬂmocEﬁm@byWnBlghhlsherhemounts

organocl ay. V%'|§?@'QQ@Blé”@H@tFe@éﬁl&éaF%@aG@€ {ga&ir?ﬂceiedest i s

difficult to fllter dry and grind ficrent anmount of
organic cation is b%b?%ye@’Yoa§§t$§%9dthe catlon exchange capacity of the

clay and the ocmtionic axtswfrywénthsm@ma%p @ﬁg@ﬂieA&Qtibanﬁb anount s of

cation above the su he exc acity of | ay and anlon are 10
optional . For exdﬂ%? ??taaFgﬁchf%g %?r%x%?a?ﬁﬁs?agﬁclt of
Ml liequival ents tﬂeoegamlandatheneabismiesdqtbwltgaef theootganiof the

total organic cationokedyiegPBha1 Bfodied t{68ME0vEOLRI0SM Eup and
@g% E are acce ? % nqg % I

preferably 100 to Iequr val nts
rati os, an |nconp?%%ee¥6h%ﬂSBnC§P§916%c®f F%%u¢laﬁganﬂ anlpneﬁréctlve

gel | ant. Nbrewr@;ﬁeiabéy; t hgragREp1 O sREQEIEE-€ %é0@1é§sff'9&?xi-99 4p 130

mllTequivalents ° fea 5¢0909,01 1 SIECT L go ype T 8y, 100% act [ ve clay basl's.
satisfy at least a portion of the total organiec
éation'requirement.- Use of amounts from 80 to 200
M.E., and preferably 100 to 160 M.E. are acceptable.

15 At lower milliequivalehts ratios, an,incompiete
reaction will occur resulting in an ineffective
gellant. More preferably, the amount of organic
cation is from 100 to 130 milliequivalents per 100 g
of smectite-type clay, 100% active clay basis.

20 - The amount of organic anion added to the clay
should be sufficient to impart to the organophilic
clay the enhanced dispersion characteristic desired.
This amount is defined as the milliequivalent ratio

- which is the number of milliequivalents (M.E.) of the
25 organic. anion in thé'organoclay per 100 grams of
clay, 100% active clay basis. The anion milliequivalént

_ ratio should preferably range from 5 to 100 and more

& preferably 10 to 50.

The organic anlon is preferably added to the
30 reactants in the de51red milliequivalent ratio as a
solid or solution in water under agltatlon to effect
a macroscopically homogenous mixture. _
Smectite~type clays occur naturally or are
prepared-synthétically; Sditable-clays include
35 montmorillonite, bentonite, beidellite, hectorite,
saponite, and stevensité. In particular smectite-

7) Polynerfc aci ds prebared from acidic nononmers 30 wherein the acidicﬂéggg)_“

¥
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The amount of organic anion added to the clay should be sufficient
Anmpart to the organophilic clay the enhanced di spersion Characteristic;)
v red. This anmount is defined as the mlliequivalent ratio which is the
nber of mlliequivalents (ME.) of the 25 organic anion in the organocl ay
per 100 grams of clay, 100% active ay basis. The anion mlliequival ent
rati o should preferably range fromS5 to 100 and nore preferably 10 to 50, ~
The organic anion is preferably added to the 30 reactants in the desired&}
mlliequjVval ent 1.0, 1 | i : SOI g d e d itation to
ef fect prfe-gcc‘reloggc%g%ﬂca fn; l‘?"h‘gé)rma{g(caierléc))ttgjlséﬁr)n %(%%‘?%é%n%%%y?ygg %?ays occur
nat ur alleash Hr aigrleirguivalentheirenl 190 Swrraee elays incl ude 35

mont norpd Ao r REMHERH £ 851 O0L isdd i 4 €. c TPt OF & t Ene SARODRS B1yaNd
stevensite. In particular snectjte - type. clays should have a

te- - 14 - _
cati on VRUHRE MHRRIRE AT Letiess?t Renterib el ents per 100 grans of
clays Regdtonited | ya dnseIbbhe hypessDinclibyhbum sheicateral | y- occurring

magnes AT 1 I EHFAT Y ALt G 8 LAY SRAT B8 ConfrRYE 5%y, e
synt hese¢amdentyi arml ened s ai nebuding nenenmagoe phbiewnanti ti c and hydr ot her nal

nethodshygyg% Sy DS aglly the bentonite type clays, l0are preferably
converted to the sodiumftormif_they are not already in_this form This can «

conveni ent | y e dokaydy 9Fepaidhiy ahheigeedtenttraytePar fF42%8d passing the

sl ur ryy 4 Pg opheidir ér DTy Of o8 vé i DEd E¥6 NElgeso&sum ForbhersereymafFer m

Alternagégeéyfeggf fﬁaghfgnfggm. This can conveniently be

done by preparing an aqueous clay slurry and passing

(2

the slurry through a bed of cation exchange resin in
the sodium form. Alternatively, the clay can be

15 mixed with water and a soluble sodium compound such as
sodium carbonate and sodium hydroxide followed by
shearing the mixture with a pugmill or extruder.:

The cation exchange capacity of the smectite-
type clays can be determined by the ammonium acetate

20 method.

The clay is preferably dispersed in water at
a concentration from 1 to 80% and preferably from 2%
to 20%, and more preferably from 2% to 7%. The slurry
is agitated prior to reaction. .

25 The organic cation compounds of the invention
were prepared by_standar& prior art methods starting
with an amine having the desired number of long chain
alkyl groups bonded to the nitrogen atom. This long
chain alkyl amine was then reacted by reductive

30 alkylation with an aldehyde and/or by nucleophilic
displacemeht of an alkyl halide to form the desired
quaternary ammonium‘compound. | '

The fluid of this invention may contain the
aqueous phase includes aqueous solutions of inorganic

35 salts such as sodium chloride and calcium chloride.
While addition of these salts is optional,such salts
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15m xed mnth wat er and a sol uble sodi um conmpound such as sodi um car bonat e -

and sodi um hydroxi de foll owed by shearing the mixture with a pugm!|!| o ;

extruder. The cation exchange capacity of the smectite- type clays ca :Bé%,

det erim ned "by the ammoni um acetate 20 nethod. The clay is preferably

di spersed in water at a concentration fro to 80% and preferably from 2%

to_20@6 and more preferably from2%to 7% "The slurry is agitated prior to
action. The organi c cation conpounds of :the invention were

pr opar ed by Stafgéfgayé' ﬁeaBETE€f909§e§£ apeiog. %h&hwiﬁe?”PﬂSsQaang the

desired nunber aln r oups nitrogen-atom ;
This |ong chalnt%?k§9f%ﬂ$h6n§a§°ﬂHéhn%E&cPEQrQQaPéﬁueiPV§ -30 alkylatlon

with an al dehyde and/preby auﬁbeaahatiSndbsmaeeﬂemh eheamahhyhshal ide to
formithe deS|red guat ern é ni um conpoun this invention
dhBEetr

may contain t hedShEEBHRE REPhdesYY u@ﬁuglgbguFFbﬁgt FeRH&F §ARTES 85
salts such a5 spipwnprbperidesaddstakdi ubothbnrhdie YEmperaddreson of these

sal s is optionghasil 8BLERL1ons1 Renul PARERES bFCaRSTRLLG PEEAPHES Of the

wat er phase of ormatrons—con N
cconcentrati on ofprweeepleéhiohe fEDlsensrdébeih1hédpbyfﬁaebépstgusmthYfIU|d

vel ght requir engnisiuge bePUeRLOBE! Lbesrdpghsee PPBEOE*BB'QO%GWP?ﬁﬁsureS
and t he operatlonal requi renents of ggubcorln etion

“general, it is pRBERrABREers éﬁﬁl&?labéﬁPu @rgéﬁg SFs&éFnBtraH@an from
2 to 50% Thosexpogarecodetempepadurebaspat!| wodlli ignieei shanbiupon

In addition, the fluid has excellent tolerance to
water contamination; and fluid flow properties can be
controlled at values comparable to those of water-
based fluids.

15 . Conventional emulsifiers should be employed for
the water-in-o0il phase and may be employed for the
non-aqueous fluid. The amount of emulsifier employed
is primarily dependent upon the amount of water
present and the extent of emulsification desired.

20 Generally from 2 to 30 lbs. per barrel (5;7-85.5'g/dm3)
and preferably from 5 to 20 lbs. per barrel (14.2-

57 g/dm3) have been found satisfactory to achieve the
necessary gel strengths and filtration control. -
| The compositions may optionally contain
25 conventional weighting agents such as barite for

- controlling fluid density between 7.5 and 22 1lb/gal
(0.9-2.7 kg/dms) as well as fluid loss eontrol'égents;
v The smectite-type clays used in the Examples |

were hectorite and Wyoming bentonite. The clay was
30 slurried in water and centrifuged to remove '
essentially-éll of the non-clay impurities which may
amount to 10% to about 50% of the starting clay '
- composition. The Wyoming bentonite clay slurry was
i passed through a bed of cation exchange resin to
35 convert it to the sodium form.
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10.exposure to tenperatures that would ignite the oil. I'n a&ditidn t he

f has excell ent tolerance to water contam nation; and fluid flow \j
rtles can be controlled at val ues conparable to those of wat er - based
- fhuf ds. Conventional enulsifiers should be enployed for the

wat er - i n- oiI phase and may be enptgged for the non-aqueous fluid. The
anmount of enulsifier enployed iS nmarily dependent upon the anmount of -
wat er present and the extent of enul sification deS|red 20 Generally fronkz

to 30 | bs e I Ibs per barrel
(14.2- 3 [erfﬁ %ﬁﬁéﬁ%eLnE oun gé $%€ o?? tgnégﬁrg Phe necessary ge
strengtdf waciéus tonganhc coationic Thenpoupdsi vhibek naypopnﬁsnally contain
25 convg w&%wa@twgcegﬁ?sswff aﬁsopﬁbs&%grtsomml"ng fluid

density between 7. err 0ss.control agents.
The snebl®t@redperlibic alay Tﬁa?ﬁb°EkEﬁ%¢%%t§e?§ hhéBorite and Wom ng
bentgn!igvenah@nplay was 30 slurried in water and centrlfuged to renove

essentially atl of the,non aé.inguritie g unt to 10% to about
5056 of the st The  PEEERL] BafbBuH el EABPOUREs VG RAPR L ARROR e ol ay ol urry
was passeprésentgbive befl bhecadtbonsxchavige ireention3andoayert it to the

SOd'””‘ Qﬁnlntende%SQO b§x§HBi§§éJew§f %gfgvgg %Efvéhe preparation of

vari ous organic cati oni ¢ conpounds s may be used as reactants |,
W th ancerpaweday to formthe organophilic clay reaction products of this

10 The following examples are given to illustrate
the invention, but are not deemed to be limiting
thereof. All percentage given are based upon weight
unless otherwise indicated. Plastic viscosity,yield
point, and ten second gels were measured by the

15 procedure described in API RP13B, American Petroleum
Institutes Standard Proéedure for Testing Fluids,bth
Ed., April 1976. Barrels (bbl) and gallons are
U.S. measures.

Example 1

20 Allyl methyl di(hydrogenated tallow)ammonium
chloride (AM2HT).

- 824.7 g methyl di(hydrogenated-tallow)amine,350
ml isopropyl alcohdl, 250 g NaHCO3, 191.3 gm. allyl
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5 invention. The organic cationic conpounds exenplified are representative
of the cations.of.the invention and are not intended to be inclusive of

only operative conmpounds. 10 The foll owi ng exanples are given to (ggg)
illustrate the invention, but are not deemed to be Iimting thereof.

percent age given are based upon wei ght umi&ss ot herw se indicated. Plastlc
viscgsity,yield point, and ten second gels were nmeasured by the 15
progedure described in APl RP13B, Anerican PetroleumInstitutes Standard
Procedure for Tisionigiesl @inds, 16 i9med allxgy bromddg (Bér uaelcsteléuls):)ansrgal | ons

are U.S. measunpseed@ M @1 i2@r react&'anve‘E%Te‘lyle ?ed w1th a condenser.
~di (hydroge annnnlun1chlor|de (A 2

ted-tallo
di (hydrogegt edtheMFHURR WS35 afed &G & Wz%dc(’iﬁolr fPgP‘r‘] 4 sa_ﬂngle was-
chlori de, and llﬂengmeda,l | 41 tered dan(daaua:naa:teﬂ wdith Wede andxNdoHn aThel i ter
reaction vesse e t e u e a
allowed to reflr'heié%g%}’ Qva"% &Wf%é(a%er}%n?\)}%q“p% te y% tWe % ngr at Og %?ﬂ Brefl]
and NaOH. The rangtidid mr@onsﬂ‘@@réd r@tlérsa§ PlfeﬁéemégzﬁTOﬁbameﬁeaHCI

and 1. 8% ani ne.efifi-fivealg raamslierdfart %1%%§%9%d7@“ effective gram
nbl ecul ar Wﬁtght of 831. 17 10 . . : Exanple 2 A 3% cl ay
d

slurry (sodiim form of Woni ng ‘bent oniEBX@MBLEs Zheated to [err] with .
stirring. 4.8637g (ME. Rat3% clad? sluray dsodiganiforaniodningomdnpobedtonite)

sodi um benzoat &, {Mpl i thls0"RS WIiehS YedeS iing 2lC e 375C (. 22Nk 38! 2N

sol ution
22.5) of an organic anionic compound, sodium benzoate (M.W.

144.11) was dissolved in water. The organic anion solution
15 was added to the clay slurry and reacted for 10 minutes at
60°C. 136.89 g (M.E. ratio - 122.5) ethanol methyl di
(hydrogenated-tallow) ammonium chloride [EM2HT] (M.W.
745) (Armak Co., Division of Akzona Corp.) is dissolved in a
50% 2-propanol agueocus solution. The cation.solution'was
20 added and stirred for 45 minutes at 60°C. The organoclay
(EM2HT/benzoate/bentonite) was collected on a vacuum filter.
The filter cake was washed with hot water and dried at 60°C.
The dried organoclay was ground using a hammer mill to
reduce the particle size and then sieved through a U.S.
25 Standard 200 mesh screen. '
Example 3
A 3% clay slurry (sodium form of Wyoming bentonite)
was heated to 60°C. with'stirring; 7.83g (M.E. Ratio -
22.5) of an organic anionic compound, p-Phenolsulfonic acid
30 sodium salt (M.W. 232.19) was dissolved in water. The
organic ‘anion solution was added to the clay slurry and
reacted for 10 minutes at 60°C. 134.42g (M.E. ratio -
122.5) bénzyl methyl di(hydrogenated-tallow) ammonium
chloride BM2HT was dissolved in a 50% 2-propanol aqueous
35 solution. The cation solution was added and stirred for 45
minutes at 60°C. The organoclay (BM2HT/p-phenolsulfonate/
bentonite) was collected on a vacuum filter. The filter cake
was washed with hot water and dried at 60°C. The dried organo-
clay is ground usina a hammer mill to reduce the particle size
40 and then sieved through a U.S. Standard 200 mesh screen.
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15 was added to the clay slurry and reacted for 10 mnutes at 60C. 136.89

g (ME. ratio - 122.5) ethanol nethyl di (hydrogenated-tallow) amonium
(::}hloride [EMRHT] (MW 745) (Armak Co., Division of Akzona Corp.) is \z
“—/di ssol ved in a 50% 2- propanol aqueous sol ution. The cation solution was 20
~ added and stirred for 45 mnutes at [err] The organoclay .

( EMRHT/ benzoat e/ bentonite) was coltetted on a vacuumfilter. The filter - <

cake was washed with hot water and dried at [err] The dried organoclay was

ground using a hamrer mll to reduce the particle size and then sieved

through a U S. 25 Standard BXRDRA&IH screen. Exanple 3 A 3%clay slurry

(sodi um f orm ofs \Aora g, mmi@om heaire b ft WysMiggwW th stirring. 7.83g

ME Ratio - 22. f ' 3 ONi d, p-Rhepol sul f oni i d
30 sour A il s T I AREO G T g T8, gani ¢ ani on

sol uti on (ME adtad a o 128 &) of Anrogganict raxdciet faompdumd put es at 60C.

134. 429 (%_‘hd astilcl: -Oﬂ(%vl?f%y%%ﬁtmjw‘di{ d{.pge,’;gag ed-tal |l ow) amoni um

chl ori de was diss 2-propanol aqueous 35 solution. The
cati dn sdlissdveshdmdateiend Bhe rorgrnin B an malstian [was] The

or ganoc! aygd VAT e heno) ssil i oept Sha s M d Porerd GRAgEd£d on -a vacuum
filter. 1Tng|dter cqre was hed h ter and dried at [err]. The

dried or A0 &G-ay 1& oi<&in iﬁ%ﬁé\d"%aﬁpﬁz 0% AM&Hfice the particle .
A W%ﬁmwﬁm Qe w%ﬁlﬁamdgﬁjnmezfzgi fgreﬁg.s heaE ég-to
gi()ag)l \?\A’.:}WA%%'?% %u%_‘%éséﬁ%&%t ?%ﬂg cff R os'fog'%\uf%]g?‘ba"ﬁ?%) ani oni c
conpolid, addrtl and Atimfed o5 cnbritey MONVGOED. 11Thevas
organoclay (AM2HT/salicylate/bentonite) was
collected on a vacuum filter.
The filter cake was washed with hot water and dried
at 60°C. The dried organoclay was ground using a
15 hammer mill to reduce the particle size and then
sieved through a U.S. Standard 200 mesh screen.
Examples 5-9
0.63 bbl (100 dm3) of diesel oil, 8
" pounds (3.6 kg) emulsifier (Invermul, NL Industries,
20 Inc.), 8 pounds (3.6 kg)filtration control, amine
lignite (Duraton HT, NL Industries,Inc.), 4 _
pounds (1.8 kg) lime, and 0.11 bbl. (17.5 dm3) of
water was stirred for 20 minutes.
22 pounds (10 kg) of calcium chloride, 325
25 pounds (147.5 kg) of barite (Baroid/NL Industries,
Inc.) and 5 pounds (2.3 kg) of the three bentonite
cléy thickeners prepared in Examples 2-4 in addition
to commercial products dimethyl di(hydrogenated-
tallow) ammonium chloride (2M2HT)/bentonite and benzyl
30 methyl di(hydrogenated-tallow)ammonium chloride
(BM2HT) /bentonite. : _
The mixed fluid was tested at 95°F. (35°C)
for standard rheology_data and the results are shown
in Table 2. None of the Examples settled following
35 stirring:




5 di ssolved in water. The organic anion solution was added to the clay
slurry and reacted for 10 minutes at [err].. 134.72g (ME. ratio - 122.5)
0§ ~AVRHT prepared in EXanple 1 is dissolved in a 50% 2- propanol aqu

sol utjon. The’ ¢ation solution was 10 added and stirred for 45 mnute 60
C. The organoclay (AMRHT/salicyl ate /benta8ite) was collected on a va
filter. The filter cake was washed with- hot water and dried at 60 C The
drkég prganocl ay was ground using a 15 hamer mll to reduce the particle
size and then sieved through a U S. Stangand 200 nesh screen. Exanples 5-9
.0.63 bbl (100 dnB) of diesel oil, 8 pounds (3.6 kg) emulsifier (lnvermul,
NL I ndustries, 20 1Inc.), 8 pounds (3.6 kg)filtration control, am ne
lignite (Duraton HI, NL Industries,Inc.), 4 pounds (1.8 kg) linme, and 0.11
bbl. (17.5 dnB) of water was stirred for 20 nYieldes. 22 podndec 10 10y)niwf
cal ciumchloride,- 325 25 pounds (147.5 kg) Bdinmparite (BaGeld/ NL Gel

‘I ndustries, Inc.) and 5 pounds (2.3 kg) of th##4hree bentoM/te cl ay#/

“thickeners preparggdmie B@émg% Gamnfiolidd 2ddido I w{q:z%

-di met hyl di (hydra en%t ed- tallow) g?n‘mnl um CEF%( ?@%ﬁ(ﬁbgﬁﬁﬁ ?ar?crf )
enzyl 30 net hyl X dragenaLed_LaLanbannnnLunthLOLldP
(BMR2HT) / bentonite. The m xed fluid was tested at 95 F. (35 O for st andard

rheol ogy data and t he EM2HT Atenasatedhown in Tdbl e 2. None of8 t he Exagpl es

Settled follow ng 35 Stbeﬁﬁérﬂge - 18-
6 BM2HT /p-phenolsulfonate/ 24 14 16
bentonite
7 AM2HT /salicylate/ 18 10 14
bentonite _ | ' :
2M2HT/bentonite - 30 16 19
9 BM2HT /bentonite T BT 18

The unstirred-batches of Examples 5-9 were _
rolied at 150°F(66°C) for 16 hours and no settling
was noted in any Example. The fluid was stirred for
25 minutes and tested at 88°F(31°C) for standard
rheology data as in Example 5. The results are shown
in Table 3 below. None of the Examples settled
following-stirring.



Table 2 Yield 10 sec. 10 min. Point . el Gel

Exanpl e Gell ant Conpound [err] [err] NO 5 EM2HT/ benzoat e/

S 8 12 bentonite 6 BMR2HT/ p- phenol sul f onat e/ 2ﬁj
4 _ 16 bentonite 7 ~ AMRHT/ sal i cyl at e/ 18

14 bentonite 8 ZNQFW/bentonltg19 - 30 16 19

9 BM2HT/ bent oni t e’ 24 14 18 The

&

unstirred-batches of Exanples 5-9 were rolled at [err] for 16 hours and’ﬁp
settling was noted in any Exanpl @apild® fluid was stirred for 25 m nutes and
tested at [err] for standard rhéoTrogy data as in Exanple 5. The results
are shown in Table 3 below. None of the Exanple settled follow ng

stirring. - 19 - Table 3 Yield 10 sec. 10 m n. Poi nt
Cel Cel YEslahpl e No. 10 seec. [err] 18 min.5 14
7 _ 10 Peint Gel 22 Gel 1 4 ‘ 17 7
16 Example] 1 H#/ - #3 8 */ 20 13
18 9 o, 188r62(9.30°)  10b£69(9.30°)  100£t°L9. )
Exampl es=to—tT 14 —
g eSg 14 1 10

6 22 14 17

7 16 - 11 13

8 20 13 18 -

9 21 14 19

10 * Examples 10 to 14

350 ml. batches of fluid consisting of 0.60 bbl (95.4 dm3)
diesel oil, 8 pounds (3.6 kg) emulsifier (Invermul, NL Industries,
Inc.), 8 pounds (3.6 kg) amine lignite filtration control
(Duratone, NL Industries, Inc.), 5 pounds (1.8 kg) lime, 0.20

15 bbl (31.8 dm3) of 11.0 ppg calcium chloride, and 320 pounds
(145.3 kg) of barite (Baroid, NL Industries, Inc.) were
admixed, stirred for 15 minutes in a Hamilton Beach mixer and
cooled to 28°F (-2°C) in an ice bath. A 61b/bbl (17.1 g/dm3)

. concentration of gellants EM2HT/benzoate/bentonite, BM2HT/p-

20 phenoclsulfonate/bentonite and AM2HT/salicylate/bentonite produced
in Example 2-4 in over a 5 minute period at low shear with a
Lightning mixer. The gold examples in a viscometer cup, were
placed on a Fann 35 viscometer and stirred at 600 rpm while the
temperature rose to 70°F (21°C). The batches were then placed

25 in a preheated cup jackets set at 125°F (52°C) and allowed to
heat to 110°F (43°C). The plastic viscosity, yield point and
10-sec gel were measured at every 5°F (2.8°C) increment from
30 to 70°F (-1° to 21°C) and at every 10°F (5.6°C) increment
from 70 to 110°F (219-43°C). The results of the measurements

30 are presented in Figure 1.

Examples 10" to 14 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 presented ianable

+*5p



350 m .

batches of fluid consisting of O. 60 bbl

(3.6 kg) enulsifier (Invermul, NL Industries, Inc.),
@anine lignite fi'ltratiron control (Duratone, NL Industries, In
.8.kg) - lime, 0.20 15 bbl [err] of 11.0 ppg caIC|un1chIoride, an
pounds (145.3 kg) of barite (Baroid, NL Industries,
stirred for 15

in-an ice bath. A 61b/ bbl
/ benzoat e/ bentoni t e,

[err] diesel

8 pounds

oil, 8 pounds

(3.6 k e

c.), 5 S

Inc.) were adm :
mnutes in a Hanmilton Beach gy xer and cooled to Terr] [err]

[err] concentration of gellants
BM2HT/ p- 20 phenol sul f onat e/ bent oni te and

AMRHT/ sal i cyl at g/daggf;oni te produced in Exanple 2-4 in over a 5 mnute

period at

vi sconet er cup,

while the tenperature rose to 70 F [err].

| ow shear with a Lightning m

were placed on a Fann

he cold exanples in a
nmeter and stirred at 600 rpm
The batches were then placed 25

in a preheated cup jackets set at [err] (52 C) and allowed to heat to [err]

[err].

The plastic viscosity, yield point and 10-sec gel were

measur ed at

every 5 F [err]) increnment fran 30 to kﬁrr [err] and at every [err]
(5.600) increnent from70 to [err] [errXieldhe resul 1& S8f.t he ned§urErent s
are presented in Figure 1. Exanplé@ﬂqb to 14 at

S0
st

rred for515:

‘and tested as woih Bsamgwtecémpoudde n
4 bel ow. Tabl e -4—.eld 10 sec

Cel
40

v

lerr] [e

Gj rr re
€S in a Ham lton xer g*coo ed to ’érr] [err]
wﬁtsa:?emmm@dlnow ®.:%) 20 -
~—20—H-h—Poi

5 Exanpl e Noo EMaHT/Berizo&pevpound

10

15

20

25

7 bentonite 20 bentonite

11 BMZHT/p-phenolsulfbnate/51
bentonite

12  AM2HT/salicylate/ 5y
bentonite

13 2M2HT/bentonite 50

14 BM2HT/bentonite 50

Examples 15 to 19

27

23

21
23

|nj:

Berr] 10 EMIHT/ benzoat e20

29

30

26
28

Batches of fluids consisting of 0.41 bbl (65.2 dm3) of
diesel o0il and 12 pounds (5.4 kg) of géllant clafs prepared in
Examples 2, 3, 4 and 5 in addition to 2M2HT/bentonite and BM2HT/
Bentonite which were prepared without anionic reactants were
admixed and stirred for five minutes in a Hamilton Beach mixer - at
low speed. 0.41 bbl(65.2 dm3) of diesel oil, 18 pounds (8.2 kg)
asphalt (Baroid Asphalt, NL Industries, Inc.) and 0.275
pounds (125.g) of barite, (Baroid, NL Industries, Inc.)'were
admixed with the prepared batches above and stirred for. 15

minutes in a Hamilton Beach mixer. 19

)

350 ml samples of Examples 15 to.2ﬁ'were tested for
rheological properties as in Example 5 at 93%F(34°¢C).

¥

-



11 BM2HT/ p- phenol sul f onat e/ 51 ' 27 a 29 10

gntonite 12 AM2HT/sal icyl ate/ 54 23 : 30 Y,
ggntoni te 13 2M2HT/ bentonite 50 - 21 ; 26 14
5 PHT/ bent oni t e 56 : 23 28 15

anpl es15 to 19 Batches of fluids2ionsisting of 0.41 bbl (65.2 dnB) of
diesel oil and 12 pounds (5.4 kg) of gellant clays prepared in Exanples 2+
3, 4and 5 in addition to 2M2HT/ hent gnjte _and, BMRHT/ Bentonite which weresf
prepared wi t FuFeamionRES PESSEAESIHEPBIRG PEt-xed and stirred for five
mnutes in a Hamilton Beach nixer at |ow speed. 0.41 bbl[err] of diesel
oil, 18 pounds (8.2 kg) asphalt (Bargi !&eééphal't, NL I ndustries, Inc.) and
0. 275 pounds (125 g) of barite, (Ba - | ndustries, Inc.) were adm xed
wi th the prepared batches above and stirred for 15 25 mnutes in a

Ham |t on Beach mi xer. 350 m sanples @fojigxanples 1 ggc.lg gnffested for
rheol ogi cal properties as in Exanple pogfy 93F [err \321 he results

are presented in Table 5 bel ow. Table Yield 10 sgec. 10 mn.
Poi nt Example Gg| . Gel Exarrplg O, Gel, r‘\'éfnt OOrrpodﬁF(d 100f t
[err] 15 yo. EMBAiaBErCmpbeid  100££5(9.3n2) 100£t3(9.3uR) 100£E5(9.3m7
bentonite™I6 p-phenol sart- 10 onat e/ bentonite 17
7 15 31 EMRHT/benz®&RefT/ sal i1Byl at e/ 157 27 4
11 bentonite bentonite S _ -
16 - BM2HT/p-phenolsulf-
10 onate/bentonite 17 o 31
17 AMZHT/salicylate/ 15 & 11
bentonite .
18 2M2HT /bentonite SU _ 34 T4
19 BMZHT/bentonite 25 LS T
15 350 ml samples of Example 15 through 19 were hot rolled at

150°F (66°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 6 below.

20 | Table 6

“Yield 10 sec. - 10 min.
_ Point : - Gel Gel
Example =~ L. /. *¢/
No. Gellant Compound 100£t2(9.3m%) 100££2(9.3u%) 100£t3(9.3n°)
25 15 EM2HT/sodium/ 37 10 _ - 40
benzoate/bentonite
16 BMZHT/p-phenolsglf‘oh/
ate/bentonite 37 . 13 55
17 AM2HT/salicylate/ = 52 7 18
30 bentonite ' :
18 2M2HT /pentonite 91 55 : 100

19 BM2HT /bentonite 69 39 108
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18 2VRHT/ berit oni t e 54 . 34 74 19

BM2HT/ bentonite 25 11 40 15 350 m /T
sanpl es of Exanple 15°through 19 were hot rolled at [err] [err] for 16
hours. After:cooling the batches to [err] [err] settling of solids

checked prior to neasurenent of rheol ogi _properties as in Exarrpl e 5 at
930F (340C). The results are shown in Tab e “6 below. 20

Tabl.e.6 Yield 10 sec. 10 min. Point Gel Ge

Exfipl e No. el | i PN LAREL e stlfreq poBREATE 37
10 40 benzoa entlonl © SHER enoﬁmul fon/

at e/ bentonite respectiwe samples and theibatches were ageg5f‘qx7 16 hours at

AMVRHT/ sal i cyl at e50°F (327°C). - 17 78 30

bentonite 18 2 / bentonite o o 100 19
BVRHT/ bent oni t e “@Eﬁré@%&a was cooled :-3%%8 F (27°C) and c@gcked 95 Mud cake.

and filtrate&s weodids isetﬁdngacldhbnbatchbs wees petdrred fonrfplmisutesd ahdie bat ches
were aged for 1 e ] h I d rr] and
checked for 5 q-,eQ s seth ék]mp&g'l% ?{r}ﬁ%g&\%e?}epé |8‘?r?ei q[s?m nut es
~«and tested as vmheBO\Exarrpl e 5. The results are shown in TabI e 7 bel ow. Tabl e

7 Yield : 10 sec. 10 mn. 10
Poi nt Gel _ Gel Exanpl e
- _ : Table 7
_ Yield - 10 sec. 10 min.
10 Point - Gel . Gel
Example _ t/ 2 =!2F/ 2 *2/ 2
No. Gellant Compound  100ft”(9.3m ) 100ft (9.3m") 100££7(9.3m")
15 EM2HT /benzoate/ - 68 10 34
bentonite '
15 16 BM2HT/p-phenolsul/ _
fonate/bentonite . T0 14 ' 5_1
17 AMPHT/salicylate/ 62 15 30
bentonite :
18 2M2HT /bentonite 120 45 82
20 19 BM2HT/bentonite .99 IS . 78

Examples 20 to 24
350 ml. batches of fluids consisting of 0. 69 bbl (109.7
dm3) of diesel o0il, 6 pounds (2.7 kg) emulsifier (EZ mul,
. © NL Indistries, Inc.), 0.12 bbl (19 dm>) of water, 225 pounds
25 (102.2 kg) of barite (Baroid, NL Industries, Inc.), 24 pounds of
(10.9 kg) of calcium chloride and 6 pounds (2.7 kg) of
gellant clays EM2HT/benzoate/bentonite,BM2HT/p—phenolsulfonate/
benonite and AM2HT/salicylate/bentonite prepared in Examples 2-4
respectively in addition to 2M2HT/bentonite and BM2HT/
30 bentonite described in Example 5 were admixed and stirred for 20
minutes in a Hamilton Beach mixer.
350 ml. batches of Examples 20 through 24 were tested at -
88°F (31°C) for rheological properties as in Example 5. The
results are presented in Table 8 below.
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No. Gel | ant Conpound [err] 15 EMRHT/ benzoate/ 68

34 bentonite 15 16 BMRHT/ p- phenol sul # \J‘
te/ bentonite 70 14 51 17 -
_ @T/ sal i cyl at e/ 62 15 30 bentonite 18
2MPHT/ béntoni t e 120 - 23 45 : 82 20 19
BM2HT/ bentoni t e 99 41 78 Exanples 20 to 24~

-
B )

6 pounds (2.7 kg) enulsifier (EZABEEI8 NL Industries, Inc.), 0.12 bbl [err]
of water, 225 pounds 25 (102.2.kg) of barite (Bar0|d NL | ndustries, Inc.),

24 pounds of (10.9 kg) of cal ciumygddpri de and fp ge¢nds (% mikg) of gellant
cl ays EMRHT/ benzoat e/ bent oni t e, BVREi#- phenol sudonat e/ bggroni te and

- AMRHT/ sal i cyI ate/ bentonite prepareg/in Exanpl e/ 2-4 respegtively in

o byas »GLIUanE X aRb “Hb R TS 10ct82} £25 fgReRiPagE] " Biarre ©
wer e ad Ahe 350 ml.
bat clees 020 ExanpMaMT/téhzohte@ligh 249vwere testeddat [err] fob rheol ogl cal
properties as |€e‘ﬁ?§{@e 5. The results are presented in Table 8 bel ow.

350 m . batches of fluids consisti ng of 0.69 bbl (109.7 dnB) of diesel oM

- 23 - TABLE 8 Yre 10_sec. 10 m n. Point Cel
Gel Exanp®t No.BM2HT/mephenetsudSembofind [err] [érr] 5 206
EMRHT/ benzoat e/ate/bentorﬁte 6 bentonite 21
BMR2HT/ henol sul f 4 6

P- p %/salicylate/ 9 y 5

10 bentonite
- 23 2M2HT /bentonite 9 5 6
24 BM2HT/bentonite 8 4 5

350 ml sample of Example 20 through 24 were hot rolled at
150°F (66°C) for 16 hours. After cooling the batches to
15 80°F, (27°C) settling of solids was checked prior to
measurement of rheological properties as in Example 5 at 84°F
(29°C). The results are shown in Table 9 below.

_ Table 9 : _
Yield 10 sec. 10 min.
2 Point Gel Gel
oE‘.xa.mple _#/ ) 2*/ 5 */
No. 100ft (9.3m") 100££°(9.3m") 100f't (9. .3 m )
20 9 _ . 5 - 5
21 9 5 7 .
25 22 10 5 8
23 _ 15 8 14
24 9 4 5

Mud cake and filtrate were stirred back into the réspective
samples and the batches were aged for 16 hours at 350°F (177°C).
30 Each batch was cooled to 80°F (27°C) and checked for solids
settling. The batches were stirred for 5 minutes and tested as
with Example 5. HT-HP fiitrates-were conducted on each batch
at 350%F (177°C). The results are shown in Table 10 below. -

Ky



ate/bentoﬁite 22 ° AMRHT/ sal i cyl at e/ 9 4 : 5

- 10 bentonite 23~ 2M2HT/ bentonite 9 5 i
§_24 BMRHT/ bent oni t e ) 4 - 5350 m @
sanple of Exanple 20 through 24 were hot rolled at [err] for 16 hours. '

After cooling the batches to 15 [err] settling of solids was checked
prior to neasurenent of rheol ogical propert@é@'as in Exanple 5 at [err]

(29C). The results are shown in Table 9 below Table 9 Yield 10
sets ' 10 min. 20Exanpl e . Poi nt Ge
- Gel No. [err] 20 9 Table 10 g5 5 21
9 ' 5 725 22 . 10 5
8 23 15 8 14 24 9
4 5 Mud cake and filtrate were stirred back into the

respective sanples and the batches were aged for 16 hours at [err] [err] 30
Each batch was cooled to [err] [¥®lf) and chedRe®ed.or soli & mBitling. The
bat ches were stirred for 5 minutBenind testedG8% with Exanffle 5. HT-HP
filtrates were cofAI®Led on each’bat&h at [err] [err]. The/rezults.are

shown in Tabl e 10xdel ow. 1eof2§eg,-§m nbl1e0#€F (9. ah 100&2(9,.§m 10 sec.

10-m n. Point Cel ' &el Exanpl e /
g | % ./Z&b' {&rr] 5 20 5 5 10
21 6 Y 5
22 9 4 5
23 12 5 6
2y 8 4 5°
10 Example 25-29

350 ml. batches of a fluid consisting of 0.63 bbl (100.2 dm3)
of diesel oil, 8 pounds (3.6 kg) emulsifier (Invermul, NL
Industries, Inc.), 0.11°bbl (17.5 dm3l of water, 325 pounds
(147.5 kg)of barite (Baroid, NL Industries, Inc.), 8

15 pounds (3.6 kg) filtration aid (Duratone - NL Industries, Inc.),
22 pounds (10 kg) of calcium'chlobide, 4 pounds (1.8 kg) lime and
9 pounds (4 kg) of gellant clays, EM2HT/benzoate/bentonite,
BM2HT /p-phenolsulfonate/bentonite, and AM2HT/salicylate/
bentonite prepared in Examples 2-U respectively, commercial

20 clays 2M2HT/bentonite, BM2HT/bentonite described in Example .
5 above and an additional commercial clay. _

350 ml samples of Examples 25 through 29 were tested at
92°F (33°C) for rheological properties as in Example 5.

The results are presented in Table 11.

(N4



21 6 522 9
- 5 23 12 5 . : 6 24
4 5 10 ‘ Exanpl e 25- 20~

) batches of a fluid consisting of 0.63 be [err] of diesel oil, 8
pounds (3.6 kg) enulsifier (Invernul23BNL | ndustries, Inc.), 0.11 bbl [err]

of \water, 325 pounds (147.5 kg)of barite (Baroid, NL I ndustries, Inc.), S
. pounds (3.6 kg) filtration aid (Duratone - NL Industries, Inc.), 22\&
pounds (10 kg) of cal ciumchloridelaMdepdunds (1.8 kg) Ilinme and 9 pounds (4
kg) of gellant clays, EMHT/ benzoate/bentonite,
BM2HT/ p- phenol sul f onat e/ bentoni te, and AM2HT/salicyl ate/ bentonite prepared
i n Exanpl es 2-4 respectively, comrercial 20 cl ays 2M2HT/ bent oni te,
BM2HT/ bentonit e described in Exanple 5 above and an additional commerci al
clay. 350 ml sanples of Exanples 25 through 29 were tested at 92 F [err])
for rheological properties as in ExanpNEeEd The resullt seare preesens ed in

Table 11. - 23b - Table 11 Yield 10 s Poi nt
- Cel Exanpl e No. Gel | anf® np05|t|o EE%[1err] Esdgl 25 .
. e [ 1
EMRHT/ sodi hzoate - 40 2 218 begtonl e 26
BV HT/ p-pt'Nmol s[ﬁeﬂ.bamz;Comsa.tion 100££2(9. 30°) [C@f't (9.3m° BYOSEAE DBt & 27
- AMRHT/ sal i~eytrc—acrd— “+8 2010 ¥
bent o te 28  EMAMB/AodiumtteRzeate 40 60 14 18 22 33
bentonite '
26 - BM2HT /p-phenol sulfonic 55 28 33
. bentonite - : :
27  AM2HT/salicylic acid 43 18 20
10 bentonite
28 2M2HT /bentonite 60 22 33
29 BM2HT /bentonite 51 24 28

The batches were aged for 16 hours at 300°F (149°C)
15 cooled to 80°F (27°c), checked for solids settling. The batches
were stirred for 10 minutes and tested as with Example 5 at
90°F 632°C). The results are shown in Table 12 below.

Table 12
Yield 10 sec. 10 min. |
20 _ Point . Gel - Gel o
Example #*/ I 7 e/
No. 100rt%(9.3%)  100r£2(9.302)  100£t2(9.30%) s
25 32 18 23
26 29 o 23 - 28
25 27 27 20 26
28 34 18 26

29 26 24 29



¥

- 29 BMBHT/ bentoni t & 51 28 The

bat ches were aged for 16 hours at [err] cooled to 80 F (27 C), checked
for solids settling. The batches were stl rred fﬂ"ﬂﬂdﬂﬂ“ﬁleﬂﬂ!ﬂjﬂltest od<ag
with Exanple’5 at [err]. The results are shown i Tahfle 12/
Yield 10 sec. 10 mn. @
Cel . CGel Exanpl e No. - 24 - [err] 25
3% 18 - 23 26 29 23
28~25 27 27 . . . 20 26 28

- 34 ' 18 26 29 CLAIMS 26 24
29 * C M S * - 24 - CLAIM 1. An oil -base fluid

conpr|3|ng an oil phase and from 1l to 50 pounds per barrel [err] of said ,
fluid of dm organophi | A8 QF&ybgéﬁlﬁhﬂléoﬁﬁ$P§%ﬁ§n$h%nr%b%t?%%?%r%@%ct of an
organi ¢ cationfpofONPEENE0 BbBundgapes Bareslangd. a-$mzc8gy@m¥yp@fcé@wdhaVIng

Said clay sucnliRAE Bh BRyaRFRRcBREoRe. CorbaprLidt cRoRRRR bR Ee 0O

i nt ercal at ed wrehcthhonspeotiutb- bfpencbaganid catloaicouomuQWmmgeamltes of
‘i he smectite- txpgaﬁkéyaQESnSHHEtngﬁggtfgﬁhtgpé Q%Q?nhgvf Noa s -

An oil -base flul @ accor toc €” or gano h|||c c
gellant i s pre§§ﬁbapﬁeaﬁaaﬁﬁaﬁﬂ ef PFth€3P07%0m¥b%ie%%%V% 2Rk Q%Rr] of

100 grams of said clay such that an organic cation -
organic anion complex is intercalated with the .
smectite-type clay and the cation exchange sites of the
smectite-type clay are substituted with the organic
cation.

2. An oil-base fluid according to c¢laim 1, wherein
the organophilic clay gellant is present in an amount
of from 6 to 50 1bs. per barrel (17.1 - 142.8 g/dm3) of
said fluid. |

3. An oil-base fluid according to either claim 1
or claim 2, wherein the organic cation is selected from

«-



”=atons, al kyl groups containing 1 to
groups containing 1 to 22 carbon atons on the al kyl chain, and m xtures ‘\g?

2 L4

‘said Iluiu 3= An oil -base fluid according to either claim1 or

n atons; and [err] R3 and R4 are sel ected
ydrogen a hydroggalkyl group having 2 to 6 carbon
carbon atons, aryl groups, aralkyl

t he o anic cation is selected from = *-25-,* [err] R3 and -
l B"ﬂ(" E phosphorus, Y is sulfur.; Rl i's an al'kyl group )

pendently from

“thereof. An oil-base fluid according to claim3, wherein the group Rl in
the organic cation is a |long chain .al kyl group having. from 12 to 60 carbon

atons. 5. . An oil-base fluid according to claim4, wherein the
group R1 has from 121t0 22 carbon atons.] 6. + An oil-base fluid
according to claimb5,| wherein #3e group Rl is a fatty acid group. 7.

An oil-base fluid acdording tojclaim3, fwherein the group [err] in the
organic cation is sellected froma [err] }|-unsaturated al kyl group having
|l ess than 7 aliphatid caRom=aioms—Ra hydroxyal kyl group having 2 to 6
carbon atons, an aralfkyl groupijcontainirjg 1 to 22 carbon atons in the alkyl
chain and m xtures thereof. 8. R An oil-base fluid according to
claim?7, wherein 3 '

wherein X is nitrogen or phosphorus, Y is sulfur; R1 is
an alkyl group containing 8 to 60 carbon atoms; and R.
R3 and Ru are selected independently from hydrogen, a
hydroxyalkyl group having 2 to 6 carbon atoms, alkyl
groups containing 1 to 22 carbon atoms, aryl groups,
aralkyl groups containing 1 to 22 carbon atoms on the
alkyl chain, and mixtures thereof.

4, An oil-base fluid according to claim 3, wherein
the group R1 in the organic cation is a long chain
alkyl group having from 12 to 60 carbon atoms.

2’

5. An oil-base fluid according to claim 4, wherein
the group R1 has from 12 to 22 carbon atoms.
6. An oil-base fluid according to claim 5, wherein

the group R1 is a fatty acid group.

X
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_the group R2 is selected froma-[err] -unsatura group, a

[err] -unsaturated acyclic al Kyl group having |Ummmnu““mm an
acyclic unsat ur at ed al kyl group substituted with*arbdmeti & gfoups, K
aromatic [err]junsaturated group substituted wgtfh aliphatic groups -
m xtures thereof. 9. An oil-base fluid according to claim7,

wherein [egr]is a hydrgyadiadbaseuflvid endeskhd imgn ty cdigimr Dy pshercythi C

ZRous, 2 M S SR e e (Vhd, AL e S S &ed Plop Tl O
R and [err] i nﬁ.hq-mmﬁura;@d cmllwb emwulwamsf kesecthanf?om a
err] - unsat ur algt e QMRS | oF S diBcya by DIl oy CREPBRg RO, o

hydr oxyal kyl grou aving 2 to carbon atons, an aral

cont ai ni ng
122 carbon at g 6 FAROII AAME M ATRIGOH EAHR KGN EAHBERE hhVFRG2E T om 1
to 22df:ar bon atd?&l’&)&ﬂchftmnli@ Lme&ﬁéleman V\%ﬂaln an% mixanwsltxbaﬁ@%ﬂw d
according §o any one of, claj erein the anp or gani c
“anion is fé‘bm 5 to 100 MR I‘?}r%%lgﬁ preaf ofros f#%l%ay wWhRRD8E2ct i ve
clay basis. 12.the group R¥1inlsémﬂnmédtfmbmamor ng innwatmwnmed clains 1
%o 11, wherein { f tisfy
the cation exch nge capac?{]?f&?déjh qu{ %ﬁ'é& ;n!gé?‘ﬂ fgnl C
exchange capaci&noud hawing gkesz thamnl earbommtoq& an acyelfm il =base

Kl uid accordi gyl ted Zal WPET @k dup NSuBDINited Wil oF gk Location is
from 100 to 130 n1llleq¥|valents ger 00 rans of said clay, 100% active

clay basis. groups, an aromati F-unsaturated group
substituted with allphatic-groups and mixtures thereof.
9. An oil-base fluid according to claim 7, wherein

R2 is a hydroxyalkyl group selected from eyeclic
groups,acyclic groups and mixtures thereof, and the
hydroxyl substitution is on C2 to C6‘ | ' :

10. An oil-base fluid according to claim 3, wherein
the groups R3 and qu in the organic_catidn are
in_divlidually selected from a ﬁ, {-unsatur‘ated alkyl
group having less than 7 aliphatic carbon atoms, a
hydroxyalkyl group having 2 to 6 carbon atoms, an
aralkyl group,containing 1-22 carbon atoms in the alkyl
chain thereéf, an alkyl group having from 1 to 22
carbon atoms and mixtures thereof.

11. An oil-base fluid accérding to any one of
, claims 1 to 10, wherein the amount of said organic
% ' anion is from 5 to 100 milliequivalents per 100 g of -

said clay, 100% active clay basis. _

- 12. An oil-base fluid according to any one of
claims 1 to 11, wherein the amount of said organic
cation is sufficient to satisfy the cation exchange
cépacity of the smectite~-type clay and the cationic
exchange capacity of the organic anion.



: -5
An 0|I-base fluid according to any aqne of “claims 1 to 13,

gl n t clay is selected fron1hector|te bent onite and )
,m(.lluﬂﬂ["l{ﬂll”m, A fluid according to any one of .clainms 1 t O
ereln the"f 1 fi o conpri ses additionally dispersed- A.aqueous phase

conprising from2 to 50% by vol ume na€ér- 16. A fluid accordlng to
cl ailg.15, wherei ant hﬁlf-lualsté qayEd. sa&azcm&hrig Oﬁ:‘dildlaﬁn\l\mﬁr-l n oi |

ST Ghpridn e, smour WY A FSSLALIE ol nd ool (e 1

“enul si fi dio 189 milliequivalidntisi paxcotQd rgrams 0f) saisd cﬁlay ainms 1-to 14,
wher ei n q@@ﬂlﬁgéﬁjé;dyy}ayyg¥gw 19. A nmethod of insulating

casing in ore Whi ch conprises punping an oil-base packer fluid in

an dfnul ar space AR LT base) fdtid RAPREENS He? AR AnYAT i ng sai d packer
fluid, wkargins tthadagiewhdrdih anersmast fteoiypdaskay 48 d according to

CIaImZ'sele‘cted from hectorite, bentonite and mixtures
thereof. | _ -
15. A fluid according to any one of claims 1 to 14,

wherein the fluid comprises additionally disperSed-

: aqueous phase comprising from 2 to 50% by volume water.

16, A fluid according to claim 15, wherein the
fluid comprises additionally a water-in-oil emulsifier.

'17. - A fluid according to claim 16, wherein the
fluid comprises 2 to 30 lbs. per barrel (5.7-85.5
g/dm3) water-in-oil emulsifier.

- 18. A fluid according to any one of claims 1.to 14,
wherein the fluid is non-aqueous.:

19. A method of insulating casing in a well bore

' which comprises pumping an oil-base packe} fluid in an
annular space within said well bore and thereafter
gelling said packer fluid, wherein the packer fluid
comprises an oil-base fluid according to claim 2.
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