ORGANQPHI L1 C ORGANI C- CLAY COVPLEXES 5 This invention relates to
organophilic organi'c- clay conplexes which are dispersible in organic
liquids to form:a gel therein. Mre particularly such gels are useful kﬁzg"
oi | base.nuds-and oil base packer fiuids' It is well known that organi
conmpounds 10 containing a cation wll react with clays which contain a
negatlve | ayer-lattice and exchangeabl e cations to form organophilic
organi c-cl ay. products. The reaction of an organic cati

| @ast one al kyl group of at |east 10 carbon atons with gﬁé§P§?§§Q§E?€E
results in organo- 15 clays swellable in certain organic liquids. Prior
publications include U S. Pat. No. 2,531,427, and U S. Pat. No. 2,966, 506,
bot h.incorporated herein by reference, and the book O ay M neral ogy", 2nd
Edition, 1968 by Ralph EE Gim (MGaw Bill Book Co., Inc.), particularly
20 Chapter 10, Clay-M neral -Organi ¢ Reactions; pp. 356-368 - lonic
Reactions, Snectite; and pp. 392-401 - Organophilic- -C ay-M neral Conpl exes.
Maxi mum gel i ng (thickening) efficiency fromthese organoclays is achieved
by addi ng a | ow nol ecul ar wei ght 25 pol ar organic-di spersing material to
the conposition. 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. 3,29476837 The use of such dispersion

ai ds was found unnecessary when using 30 particular organophilic clays
derived froom substituted -2- quaDBGA&G?HihﬁﬁnOBGAHBGﬁGUAHsCGMPHEEESosed
in &inl ayson et al 4,105,578 and Flnlayson 4, 208, 218. )

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

. It is well known that orbanic compounds

10 containing a cation will react with clays which contain a
negatibe:layerélattiee 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 organo-

15 clays 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. Grim (McGraw Hill Book Co., Inc.), particularly

20 Chapter 10, Clay-Mineral-Organic Reactions; pp. 356-368 -
Ionic Reactions, Smectite; and pp. 392-401 - Organophilic
c1ay-ninetal 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-eiés was found unnecessary when using

30 particular organophilic clays derived from substituted



Prior organophilic clays have exhibited |limted broad range gel1|ng utiljty
due to fluctuating 5 dispersion and viscosity properties. Wile the
aI s disclosed in U S. Patent 4,105,578 have not shown such.

nciessuch materials are difficult and costly to produce. 10
An_srdanophilic clay gellant conprising the reaction product of an organlc
cdflonlc compound, an organic anion and @ €nectite-type clay having a .t
cation exchange capacity of at |east 75 n1II|eqU|vaIents per 100 grans of
said clay such that an organic

iatlon- gagi in oa i nﬁ%e{
i ntercal ated wi A@H2FRERERECRREED 9&e°8?89“5ﬂﬂ # SeiBfeextRangBI_YERR of
the snectite-type ahiay,a08,50BsantiuFbdlaysbnt hg208gam8¢c cati on, wherein the

organic cation is selec @9 Lrggk?ggphilic ci§§§]hgﬁﬁ39xﬁ@g%§bg b§ted

ni trogen or phosphorus, rnfrn 8 to
60 carbon atonsbread HBPS#r&eléﬁGS[EF }1tﬁr@u§eFecféE°FH§§béadentIy from

hydrogen, 2 3 gigp Esgibnhxﬂa0¥xbebgytygipyﬁeheyesg 2wh91€ €AEbon atons,
al kyl groups contal nin

containing 1 tomEEQE&?gﬁndiPGﬁﬁsgar Rela kgﬁaﬁﬁa nd éﬁgp§?§arg£gygﬂg:ggP§:
3 shown such deficiencies,such materials are difficult
and costly to produce.

An organophilic clay gellant comprising the
beaction product of an organic cationic compound, an
organic anion 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-
ofganic anion complex is intercalated with the -
smectite-type c¢lay and the cation exehanée sites of the

xsmectite-type clay are substituted with the organic '
cation, whergin éhe organic cation is selected from

10

15

*

20 L _ »

R,

wherein X is nitrogen or phosphorus, Y is sulfur; R1 is s

an alkyl group cqntiinin 8 to 60 carbon atoms; and R,,
R3 and R, are selected independently from hydrogen, a
hydroxylalkyl group having 2 to 6 carbon atoms, alkyl
groups containing 1 to 22 carbon atoms, aryl grdups,
aralkyl groups containing_l,to 22 carbon atoms on the
alkyl ehain, and mixtures thereof.
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ckay, organic caticon, organic anion and water together, preferably at
tenperature wikthin the range fromf[err]. to [err], nore preferably 5

C-to [err]. for a period of tine sufficient for the organic cation and
organi c anion conplex to intercalate with the clay particles. The m xing
step-is followed by filtering, washi ng, dryéng and grinding. The addition
of .the organic cation and organi c anion may~be 10 done either separately
ORVﬁS a conmplex. In using the organophilic clays in enulsions, the drying

and grinding steps ”Hyt&%é'bF&Qﬁeﬁﬁil¥@3816991Kfnghigeiﬁ#éﬁtieﬁgéﬂhcbe
cation, organic anion and mat§$%%£g§ Ehﬁ such concentrations that, a

slurry is not foPfigpared by;# ¥ nPrEeRee ¢ah BE’ePYﬁ?ﬂé?ed
The organophi | i casieysand w@EernvegétnernayrafSﬂabBypaenaredmbgraﬂﬁralng

the organic .ani ur rab t ture
bet ween 0 th%ié0t€£ ﬁg§§€0€r§+a¥or a é%f é@?g +¥pé %ggggi a 20
honobgenous 5i xt u3s° Golt@wﬁﬂ Gy for acperiod of th@eo$gﬁﬁi€i€atlﬁnrlhhe

suf ficient anmoungs éﬂiéaéééidntQEdC@%g&ﬁiéxﬁﬁfaﬂecGﬁﬁﬁéktVooinﬁéﬁcﬁiﬁﬂea”d
the cationic capaC|ty The, m xture is ed with

oBg?nlc ani on, reac i
agitation at a t%ﬁb’ér%ﬁ’%rﬁlﬁl’é teehese The mixipg wtep is felievedent
tine to allow theyfpileéring pfwashingandeyingi and oggind fngni oTheonpl ex

ey are Sobor chFAEEdh 8 URe RN HUESA'LER SRELRTOARLLERAL 40P,

20 &£ 30 or 18bovéon@lelher cseparateiyrordagive comphexneeclinfusingdtive onal
processing equi pgRginoghflPE 96T ATs Coh | ORhEsEORPOVUENE 4Pffing ARgt he
grinding steps may be eliminated. When admixing the
clay,_organic cation, organic anion and water together
o .in such concentrations that a slurry is not formed,

15 'filtration and washing steps can be eliminated.

' ' The organophllic elays of the invention may
also be prepared by admixing the organic .anion with an
agqueous clay slurry preferably at a temperature between
20°C. and 100°C. for a sufficient time to prepare a

20 homogenous mixture followed by the addition of the
organic cation in sufficient amounts to satisfy the
cation exchahge capacity of the clay and the cationic
capacity of the erganic anion.

The mixture is reacted with agitation at a temperature

25 betweenezooc..and 100°C. for a sufficient time to allow
the formation of an organic cation-organic anion
complex which 1s intercalated with the clay and the
cation exchange sites of the clay are substituted with
the organic cation. Reaction temperatures below 20°C

30 or above_100°C, are not preferred due to the need for
additional processing equipment. '

The organic cationic compounds used in the
invention are selected from the groups consisting of
the formulae: '

The organdphil i'c cl'aays- of this invention can be prepared by admi xi ng t,
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i.-nvention are sel ected from t'he groups consisting of the fornul'ae: ’ [grr]
g "+ [err] wherein X is nitrogen or phosphorus, Y is suffur, [err] is an,
group having 8 to-60 carbon atonms; and R2, R3 and R are |ndJV|duaIIy
eeted fromthe group consisting of hydrpgen hydr oxyal kyl groups _having
2 to 6 carbon atons; al kyl groups containing 1 to 22 carbon atons; aryI
g(Bups aral kyl groups containing 1 to 22 carbon atoms on the al kyl chai n;
and ni'xtures thereof. Preferably, X is nitrogen. [err] The long chain aIkyI
radi cal may be branched or_unb*eﬁched, sat ur of* unsaturat ed, d
d

substituted or unsubstituted apd shoulRl have frgm 8 to 60 carbon atons in
the straight chain portion of fhe radijcal. Prefdqrably, [err] is an alkyl
group having 12 to 60 carbon ajons. re prefefably, [err] is an alkyl
group having 12 to 22 carbon a -+4ﬁEPch in alkyl radicals nmay be
~derived fromnaturally occurripg 0|IlencIu I ng.jvari ous vegetable oils,
such as corn oil, coconut oil, }soybear oil, cotffonseed.oil, and castor oi
and various aninmal oils and fajs suchlgp tall o\ '

wherein X is nitrogen or phosphorus, Y is sulfur, R is
an alkyl group having 8 to- ‘60 carbon atoms; ‘and RZ’RS
and R, are individually selected from the group
'consisting of hydrogen; hydroxyalkyl groups 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. Preferably, X is nitrogen.

- The long chain alkyl rgdical may be branched or
unbranched, saturated or unsaturated, substituted or
unsubstituted and should have from 8 to 60 carbon .
atoms in the straight chain portion of- the radiecal.
Preferably, R1'is an alkyl group having 12 to 60 carbon
atoms. More preferably, R1 is an alkyl group having 12 "
to 22 carbon: atoms._' ' :

The long chain alkyl radicals may be derived
from naturally occurring oils including'Various
vegetable oils, such as corn o0il, coconut oil,
soybean oil, cottonseed o0il, and castor oil and
various animal oils and fats such as tallow oil.




ol ef i*ns, Rrepresentative exanpl es of useful branched, saturated al kyl
Fadicals include 12-nethylstearyl;and 5 12-ethylstearyl. Representative\ -
exanpl es of useful branched, unsaturated radicals include 12-nethyl ol eyl
and 12-et‘hyl ol eyl. Representative exanpl es df “Unbranched saturated radicals
Include | auryl;stearyl; tridecyl; nyristal (tetradecyl); pentadecyl;

h&kadecyl ; 10 hydrogenated tall C j | es of
. unbr anched, unsﬁ‘l;\fr %ﬁ@g&aﬁ&%ﬁﬁswuﬁgd%ﬁ%&%%%%@égﬁca gﬂPncl ude
&«ey! ; linol eyl sdurceisesuch aoyalpha clefdnsds5 [err] [err], R3, and [err]
are individually sele %?g@yq§y3¢ngﬂgﬁ§§g§s%frubéjuingyéxﬁﬁgd? .
hydr oxyal kyl group havin to carbon atons;  an_al kyl oup containing 1
to 22 carbon at mumjwll@ﬂomﬁm% Angrudg ol%‘@%“&giﬁtaéj?ﬁ'}‘rg;in?o 22
car?on ng”E[EWﬂé“%ﬁﬂﬂQHtéﬁﬁ¥%l<ﬂhd§¥ésvﬁﬂéwdvéﬂékﬁmphmd of xisef£slt her eof .
Preferably, [érr] is:.se]ecte I Q ro nsj stiy.ng o .
-unsat urated al a't_fr"{ﬁf;p H’é\ﬂarﬁ‘qagé Worac% ijp'h%\j(‘fcge CL%%%%{%%%?V%
hydr oxyal kyl 25 ggidui2<4etliylplayla 6 Repriesentative exhmples| o/l group :
containing 1 to o 0 i - | oup and
-m xtures thereof. rag%éz}lolaéfq{%rarﬁ%dt gﬁﬂ‘?ﬂﬁ qﬁé&ﬁ%i%ﬁja %#és%tl.g%f ed
froma group cortatistéexi omyniatal (tatnadacyl bi Rentadeqyls hexadecyl;
hydroxyal kyl @ Giadtpdrited 218 AR doceBonyl, 2l keprasentateveng 1 to
22 rcarbon atons, "an aral kyl group which |ncludes-Qﬁn%¥$ and su@gﬁlﬁuhed _
benzyl noi eties_qmm%gg/‘f llgﬁﬂ anGhed unsaturated And Mnsubstitukedo g
= long chain alkyl radicals include oleyl, linoleyl;
linolenyl, soya and tallow. :

The al kyl- radircal s may be deriwved synthetically from sources .such as al

232, Rs,'and Ry are indivi&ually selgcted'from'
the group consisting of hydrogen; a hydroxyalkyl group
having 2 to 6 carbon atoms; an alkyl group containing 1
to 22 carbon qtdms;'an aryl group; an aralkyl groub

20 éonﬁaining 1 to 22 carbon atoms in the alkyl chain of
the aralkyl group, and mixtures thereof.

Preferably, R, is selected from a group
consisting of aﬂ,r' -unsaturated alkyl group having
less than 7 aliphatic carbon atoms, a hydroxyalkyl

25 group having 2 to 6 carbon atoms, and a aralkyl group
containing 1 to 22 carbon atoms in the alkyl chain of
the aralkyl group and mixtures thereof. Preferably
R3 and Ru are*ihdividual}y seleéted from a group
consisting of a P,r -unsaturated alkyl group, a

& " 30 hydroxyalkyl group having 2 to 6 carbon atoms, an alkyl

group having 1 to 22 carbon atoms, an'aralkyl group
which includes benzyl and_sﬁbsfituted benzyl moieties
including fused ring moieties having linear or branched

H
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6.+ - chains of 1to 22 carbon atons in the al kyl portion of the aral kyl

DCDIQ .

P ‘and mi xtures thereof. The hydroxyal kyl group may be gelected froma ,
poXyl substituted cyclic or acycli.c aliphatic 5 radical having from2 to
Jphati‘c carbons wherein the hydroxy ssbstitution is-.on [err] , i.e.

—_on the carbon adjacent to the- positive charged atom The al kyl group
may be substituted with an aromatic ring: resentative exanpl es include s

2- hydT oxyet hydhaihs &f Hy drx@d reashon Atons oﬁ@p@h@yﬁltﬂaynonk#m;xﬂ' 2- )
hydroxypropyl ¥?9@) iygﬁﬁyg b roxyhexyl ",
2- hydr oxycycl o r%exy -h t#oxycyﬁ?/ohexy ; 4yhugerrc‘)€8§i/cl ohex ~
2- hydroxycyclopent (§R9ﬂ®1méﬂrﬁﬁ ¢ ich?ﬂrgk9ﬁr6pyl '

3- rrf't hyl - 1? h%rdmt X %usb Miif[tlﬁ‘dh Ecm@w %mlﬁeyu%ﬁgswbkyl Cg(r)(r)Up
containin 0, C on. a ranche

acyclic, b§ﬁqj1ﬁaé|dq'!?r Lﬁ's‘f"f {%{t&ieﬁ I%gf@'é%ﬁiﬁt $3e 8§3n§ﬁé§ei8f usef ul
- al kyl groupsthuﬂhyﬁroxylnéuhatﬁﬁutianwdsan ptop9 5sbtbutybt on

cycl opentyl; d from sources
simlar to t he 'ﬁgl n iaq(f(q}’er adi ca? ﬁ%fé% *’é‘rﬁr ed[err]

-unsat ur at ed leﬂqﬂl bgrouy W c@&l#@iﬁiﬂtm %ithn%nbsromatég vins-

.substi tuted A C Y;C ptain | ess
than 7 ali he{‘t%l%g{ﬁérr%)%n at olr%_ﬁ%hﬂhgﬁ%I% %Jél%fgﬁ%g?le?i dgon the[err]
I ]

- unsat ur at ¥ RFARAXIRRARN b ¥Pe ifhyarexyhexy The[err]
-unsaturatedhydﬁdxyymhpgn,znhydubxyﬁumyl;EinbdrthyﬂenﬁynﬂatIC r|ng

‘hydroxyhexyl; 2-hydroxycyelohexyl 3-hydroxycyclohexyl;
4-hydroxycyclohexyl; 2-hydroxyeyclopenty1 3=
_ hydrqucyelbpentyl;Z-methyi-é-hydrdxyhropyl;3—methyl-
15 2-hydroxybutyl; and 5-hydroxy-2-pentenyl. _

The alkyl group containing 1 to 22 carbon atoms
may be linear or branched, cyclic or acyeclie,
substituted or unsubstituted. Representative examples
of useful -alkyl groups include methyl;ethyl;probyl;z-

20 propyl;iso-butyl; cyclopentyl; and~cyelohexyl}

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

The preferred F Y-unsaturated alkyl group may
be eyclic or acyclic, unsubstituted or substituted.

a5 P'Y -unsaturated alkyl radicals preferably contain less
than 7 aliphatic carbon atoms. Aliphatic radicals
substituted on theﬂ y ~unsaturated group preferably
contain less than 4 carbon atoms. Thep, -unsaturated _
'alkyl radical may be substituted with an aromatie ring -

30 that is conjugated with the unsaturation of the 5, |
moiety. Thefs ~-radical may also be substituted both
with aliphatic radieals and aromatic rings.-

Representative examples of cyclicﬁ5 ‘=unsaturated
alkyl groups include 2-cyclohexenyl and 2-cyclopenteny1.

35 Representative examples of acyelic/&,r -unsaturated
alkyl groups containing 6 or less carbon atoms include




'30 that.is conjugated with the-unsaturation of the[err] noiety. The[err
-radlcal may al so *he substituted both with aliphatic radicals and aro
Fings.: Represent ati ve exanples of cyclicic [err]-unsaturated al kyl gro

i ncl ude, 2- cycl ohexenyl and 2- cyclopentenyl 35 Representative exanples of .
acycllc[érr]-unsaturated al kyl groups cant@iring 6 or |ess carbon atons
nglude propar gyl ; 2-propenyl; 2-butenyl;2-pentenyl; 2-hexenyl;

- 3- et hyl - 2- but enyl ; 3- met hyl - 2- pentenyl 2, 3-di et hyl - 2- butenyl ;

i, 1-di et hyl - 2- propanxbl.lzzpdbpehwl &quméma-pan«tmacﬂm“whﬂ

2’Z hexadi enyl . ée gggkissng Ebﬁgl ﬁaﬁgkﬁ§.o§ % ode%ﬁﬂdfh lguted

conpounds inclu - -pr ("4- met hoxy

phenyl) 2- propbﬂ?BnYRépﬂeéeﬂﬂaﬁﬁh&lc%mHMQanNﬂsaﬂoﬁ&ﬁi@Q%hfkﬂaphat|c sub-

-8- stitupedp Gﬁ&?“?ahigbﬂ%bk!%nwh%ﬁw 22 4He
3- phenyl - 2- Céclopent roy be syhstit uted .mnth an

aromatic rin FSé BFixFny PQ&G? ﬁ@h@&?q%QQnﬁsqmiiﬁﬂ such as in
N-al kyl and NN- gubskitused eampoumer mltdae awemmmman, bet ween. 1

to 22 carbon at p n A nmet a- and

- par a- al kyl phen?nghfgy&mﬁepggﬁgpﬁé %Lg t@%ﬁ&a 4&&*&3%11 and 22
carbon atons, 2propenydnd RephabsphamﬁNqumampde@hofhanngﬁiQJamddeflned
_as_chlorq, bro”QliBﬁangosuﬁnd 2-, 3-, and 4-

a2).



B e

carboxyphenyl and esters thereof, where the alcohol of the ester”is derived
frogmman al kyl al cohol, wherein the alkyl 15 group contains betweén 1 and 22
carbgty at ons, aryl such as a phenol, or aral kyl such as benzyi -al cohols;

" fust ing aryl noieties such as naphthal ene, anthracene, and phenanthrene
Repre€sent ati ve exanpl es of an aral kyl =8roup, include benzyl and those’ -
materials derived from conpounds 20 such as benzyl halides, benzhydryl -

hal i des, trit hal i_des hen | al kanes wherein the al kyl chain
has from 1t BYSSUESHLBALEF EaLes bnRlhder SHRhERYISRERYFPRRRERY LIS 0. |

phenylprOpana-phedyl-nabyclopéﬁaéhymtad&kgueggaubzhhyUbedﬁFggg%gﬁgeFetles
such as §0U|919ﬁ %grg %éﬁgnggﬁé net a- and para-c y

hal i des, ™ par a- et oxy ortho-, neta- and para-nitril obenzyl
hal i des, and ortho-, nExamplkes pﬁrarxlkgrbgpsyWOhaﬂldaeluﬂerphanyme al kyl

chain CO”ta'QﬁcﬁrQ§1intﬁ-gfkfﬁrQRE R} 0B 28 17 4nedihb8Y PRBFXIH kHBE
aIRYL ApI} 1Ry URBEKIT

t h eri rom ene,
SDL§|B§:tﬁ§fa% S}gggﬂﬁpanQOQtﬂgnohetwyﬁn 5h§ﬁa3?hpéﬁe°nmaép@sn exthazal o

group woul d hetdefaﬂddpasaﬁhiﬂfOPhehymvDorthb0¢0metaL and ﬁhbﬁﬁaikgm ﬂh@ﬂ@l,.

th I
Cype moi 1f, “wiErerhoie 1 R0E Brole) dopEAEnBCBeuREnCY, R 32 5RSRBR0n tne
benzyl type atPme8y. 27, c3npoand 4s halopbeoylt wbewkdnetheshalbegroupaisc
cation and aaegphgalgsr@g15@$ mgfgﬁolsoﬁe Eﬁbedaﬁﬁoﬁlfa egrgﬂghgon3|st|ng

of -chloride, bron1de |o i d roxf de sul fate

and i xture TREPR¥YPhenyl F?%#e?éb?ysthﬁeﬁﬁ9§n W§e§élﬁb?e§1¢9bﬂitﬂ§ theup
consi sting es®erofscaérived from bannatkyl aalcshsl yr Whet88hehe alRyis nore-

15 group contains between 1 and 22 carbon atoms, aryl such as a
phenol, or aralkyl such as benzyl alcohols; fused ring aryl
moieties such as naphthalene, anthracene, and phenanthrene.

Representative examples of an arélkyl group,
include benzyl and those materials derived from compounds

20 such as benzyl halides, benzhydryl halides, trityl halides,.
1-halo-1-phenyialkanes wherein the alkyl chain has from
1 to 22 carbon atoms such 'as 1-halo-1-phenylethane; 1-halo-1-
phenylpropane; and 1-halo-1-phenyloctadecane; substituted
benzyl moieties'suCh as would be derived from ortho-, meta-

25 and para-chlorobenzyl halides, para-méthoxybenzyl 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-

30 naphthalene, 9+halomethy1anthrécene and 9-halomethyl-
phenanthrené, 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 replaces the leav1ng

35 group on the benzyl type moiety.

A compound is formed of the above described
organic cation.and ‘an anionic radical which is selected from
the group consisting of chloride, bromide, iodide, nitrite,
hydroxide, acetate, methYl sulfate and mixture thereof.

40 Preferably the anion is selected from the group consisting

-
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preferably'chlc;ride,1 al t hough ot her ani-ons such as iodide, 5 acetate,

hwdr oxi'de, nitrite, etc., nmay be present in the organic cationic conmpound <A
to ne&utralize -the cation. .Organic cationic salts may be prepared by net ho
-as disclosed in-US. 2, 355 356, 2,775,617 and 3, 136,819. The organic i~
anfons useful in this |nvent|on_-10 shotd®d be capabl e of reacting with an
orbanic cation and formintercal ations mﬁth a snectite-type clay as an

‘organi c cation-por ic. n|on 0 cul ar _amei gh nlnDIecuIar
vacanty of 1 neob BRoEidf Sfe i, 45T HPRERERE" HiSkSE, (I NI non
pref erabl y "1, Opfeberalkly ahﬂotnmeaJmkthmugﬁ othestamnenacsdch ani Bgide;
nol ecul e di e e from
an organ|2§a0|%8%g€€% hﬁ&?%é& 3?é5€5€ﬁf% ébou? 69 §ée§gglca€ %ﬁ fﬁ%
source acid nu%¥9%%h?a?ﬁtb@n¥%a%9mﬁﬂﬁﬂ¢oﬁ?z%%ﬂérﬁ§62695heh@%t*@ﬂ '
the-preferred pKA |n or dgrgaRid! éaMi dhEe f 24106 | RAy 2Be Bt e afed' @ Méthods
ia 199

t d
cecur. Al S Ut io%%%ﬁ%@iﬁ%ﬁ?%ﬁ%ﬁ?ﬁpﬁi%i St 18e i yani o
~ani on or hydronS|s F@ﬂheseugamideambmmwumdefunciudEh1§51nvent10n 1)
d anhydgd degy, i
201 6 2y 4 Scgndoch 4kl asela P INAEL B URLE En BRYELOocatltg! B8
chloride oct ang?mcmbﬂ' atm%wlmmwwt;‘aarwpe bPbRY dRS ARl YIRS
brom de: 30 cation-oréanié dnion rédimpl €5 Imé%mc&lérlwéigwlzpﬁ hane

L b L DRTROE S5 PO e AL OSEAEh e hESS 19 Shodde DL AL
form Salts noy bessgl gnd_enioét oprefdxnabl yel 4008 adt sless kand neortains sat t s,
amoni a,  al 0 9ALE Co R Y6Faic moiety per molecule as disclosed herein.
The organic anion is preferably derived from an organic acid
| having a pKA less than about 11.0. As indicated, the
- source acid must contain at least one ionizable hydrogen -

_haVing'thé-préfe;red pKA in order to allow the formation
20 of the organic cation-organic anion complex and subsequent
intercalation reaction to occur.
: - 'Also useable is any compound which w111 provide
the desired organic anion or hydroly51s. Representative
compounds include: _ ' .
- 25 ' : 1) acid anhydrides including acetlc anhydrlde,
maleic anhydride, succinic anhydride and phthalic anhydrlde:
2i acid halides including acetyl chloride octanoyl
chloride, lauroyl chloride, lauroyl bromide and benzoyl
bromide: | B : o |
30 | 3) 1,1,1-trihalides including 1,1,1-trichloroethane
' and 1,1,1-tribromooctane; and .
4) orthoesters inlcuding ethyl orthoformateg
and ethyl orthostearate.
The organic anions may be in the acid or salt

L Y]

35 form. Salts may be selected from alkali metal salts,
alkaline earth sal;s, ammonia, and organic amines.
Representative salts include: hydrogen, lithium, sodium,
potassium, magnesium, calcium, barium, ammonium and organic

- amines such as ethanolamine, diethanolamine, triethanoclamine,

40 methyl diethanolamine, butyl diethanolamine, diethyl amine,
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-

esium cal cium barium anmmoni um and organi ¢ anm nes SUCh as

ReEresehtatlve salts include: hydrogen, |ithium sodium potassi'um
et\eanol.gm ne di et hanol am ne, triethanol am ne, 40 nethyl diethanol am ne,

butyl di et hanol anmi ne, diethyl an ne, -1 0- dimethyl amne, triethyl
am ne, di butyl am ne, and m xtures tHet®df. The preferred al kali netal .
-salt is sodium 5 Suitabl e acidic functional organic conpoundgd;

benzoic acl AUBERNL nEEh: “ehESHHPL Shiady AFAGFUECRABREY o ChLIGuRE"
tricarboxyl i thexeaf. 1, Phe- preferced | abkabkymetalcsalt is sodlum.
1,3,5- bQ§Ze”etr'CarboxsuiEanédacﬂ62b4féhé€¥6ﬂ§1t@&éénx&?%?ﬁﬁgttgfac'd’

|, 2,3,4,5, 6-penzenehexacarboxylic acid (nellitic acid)
carboxyllc APeRUE8Ying the 15 formula H[err] - COOH, wherein nis a
- nunber fromO to 20, suph Carbexylic i acidsieinetudingei d; proplonlc aci d,

aci o “nonanoi ¢_bci d.  decanchl BEFHORCARRSREH RS SRE A0S, &yPRcSa PRAZETe”

- tridecanoi c aeid; Q:th@trametanoamdamata-mthahncaaoxd.aaba 3nbengesenoi c

aci d; rm*%£“¥¥¥€§%ﬁbf§lﬂc Q&iéde?a@°4£b@&if?é€£fé£tﬁoﬂ§1gé aggaadecan0|c

acid; and eicosonic acid. (¢) di cay aving fhe formula

ic acld
HOOC- [ er r | n- baEP— QWEﬁﬁﬁﬂtﬁl?é Feomeidy ﬁ 2p4,53zherens BQEFFE aci d;
mal oni ¢ aci dcasbeLyDi€ acid; ng;3w4p5as+uenﬂdnehexacaﬁboﬁyneblscaald

suberic aC|ckm§¥f1Eag ggig)'and sebaci c aci d; |
(b) alkyl carboxyllc acids having the
15 formula H- (CH ) = COOH, wherein n is a number from
0 to 20, such compounds include acetic acid; propionic
acid; butanoic acid; pentanoxc_acid, hexanoic acid:
heptanoic acid; octanoic acid; nonanoic acid; decanoic
acid; undecanoic acid; lauric acid; tridecanoic acid;
20 tetradecénoié acid; pentadecanoic acid; hexadecanoic acid;
heptadecanoic acid; octadecanoic acid (stearlc acid);
’ nonadecan01c -acid; "and eicosonic acid. -
_ ) : o (e)  alkyl dica:bpxylic acids having the
Efqrmulé ﬁooc-(caz)h-coqn, wherein n ranges from 0 to 8,

" 25 such as oxalic acid; malonic acid; succinic acid; glutaric
acid; adipic ac1d- pimelic acid; suberlc acid; azelaic acid;
and sebacic acid; _ _

. (d) hydroxyalkyl_carboxylic acids such
as citric acid; tartatric acids; malic acid; mandelic acid;
30 and 12-hydroxystear1c acid;.
(e) unsaturated alkyl carboxylic ac1ds
such as maleic acid; fumaric acid; and cinnamic acid;
' (£) fused ring aromatic .carboxylic acids
such as napthalenic acid; and anthracene carboxylic acid;
35 .:(g). cycloallphatlc acids such as cyclohexane
' carboxylic a01d- cyclopentane carboxyllc acid; furan
corboxylic acids.
" 2) Organic sulfur acids 1nc1udlng. o
- (a) . -sulfonic acids including:
40 . ,'f;‘1j benzenesulfonic acids such as




(d) hydroxyal kyl carboxylic ac . -
mad i ¢ _acid; mandeli ¢ acid; 30 and 12-hydroxystearic acid;. (e) unsatur"j{_:;. _
alkylﬂéarboxyllc aci ds such as mal eic acid; fumaric acid, “and ci nnami ¢ S
acid;” (f) fused ring aromatic carboxylic aci ds such as napthalenic aci d;
and anthracene carboxylic acid; 35 -11- (g) cycloaliphatic
acids such as cycl ohexane carboxyllc aci d; cycl opentane carboxylic acid;

furan corboxylic acids.

ids such as citric-acid; tartaric acids;

2) Organic sul fur acids including: (a). sulfonic

acj ds i ncl udi ngendénesulfonic acid; phenolshlfoniccacid)f dodecytbenzeneh as
-1 1- benzenesghifggfcagégd pgg

acid; benzenedi su

nic

R2eAdh s 801 Eoftikaciad Co¥nIEREER Eaut Eoh 28! ©

enzenetrisu

para- t ol uehesuaeb@st pera-tahuepesulfopjr 3gidenaedaci ds such as met hane
sul foni ¢ aci d;
di sul fonic aC|d U|fOSUf | nat

sul foni ¢ aci d; ™&HRane $¥

et hane sul fonic

Bnlﬁo

ackd; bH!lﬁ?E guhteﬂie a@id? 5““32@;5” |
Spbud sERenE ERIFORTE, ArPd: ThuRaRE 1Y 1)

al kyl sulfatessahfbnﬁo abkdl abuyhnbatiisaifoniof acidf usutfasudcinatehalkyl

oct adecyl hal f gsieL QLC

I ncl udi ng;
R-P[err]

-

20

15
10

) {b)
half ester of sul

" of sulfuric ac1d.

15

25

3) Org

1a)

where1n R is an a
atoms;

(b)

where1n R 1s an a

22 carbon atoms,

30

35

40

d1buty1 phosphin1

(c)

B1hbg16085) (eudkinfl ORURPERTENGENS, SGbHoatn)

,polyethoxy-succin

acl
vl sulfonic acid; and

alkyl sulfates such as the lauryl
furxc ac:d and the octadecyl half ester

avi ng

anophosphorus acids including;
phosphonic acids haylng the formula:

M o . .

R-P(OH)2 .
ryl group or alkyl having 1 to 22 carbon

‘ phosphihic acids having the formula:

it ﬁ o A
R2POB : _
ryl group or alkyl group having 1 to
such as dicyclohexyl phosphinic acid:’
¢ acid; and dilauryl phosphinic aciad;
thiophosph1n1c acids having the formula:
. s _

_“

' RZPSH

wherein R is an aryl group or alkyl group having 1 to 22
carbon atoms such as d1-1so-butyl dithiophosphinic acid; _
dibutyl dlthlophosphlnlc acid; dloctadecyl dlthlophosphlnxc

acid;
(a)
phosphorous acid

phosphites, that is aiesters of
having the formula: HO-P(OR) 3 wherein R

is an alkyl group having 1 to 22 carbon atoms such as
dioctadecylphosph1te,'

(e)

phosphates, that is diesters of phosphotlc

1 AT ey P g = e 1



" Ris an aryl group or alkyl having 1 to 22 carbon 20 atons; (b)
phepo* nic acids having the fornmula: 0 [err] 25 wherein Rits ar aryl group
or . 8Lkgyl group having 1 to 22 carbon atons, such as dicycl ohexyl phosphinic
aci-d: dibutyl phosphinic acid;. and dllauryl phosphinic acid; (c)

t hi ophosphi ni ¢ aci ds havi ng the fornm1@= 30 R2PSH wherein Ris an aryl

group or alkyl group having 1 to 22 carbon atons such as 'di-iso-butyl Y,
di t hi ophosphi pi.c ach ghbuk I htthphOSphlnIC aci d; di oct adecyl

di t hi ophospRFHe cha¥ing; %rmﬂ 8dphites, that is diesters of phosphorous &
acid having the formula: HO P(OR)2; ®herein Ris.an alkyl group having 1

to 22 carbon atons such as dioctadecy phosphlte 40 (e)
phosphales,. that is diesters of phospMoric -12- acid having the formul a:

0 FE)P—[err] wherein Ris an alkyl Hr8ufORdyi ng 1 to 22 carbon atoms, such

as dioct adeﬁﬁér&bﬁSﬁhahean%len 'r%u?uﬁﬁviﬁgpheﬂ@ 22hdBeN BeRmis 10
t- butylcatecho g He g EO napht hol s. 5) Thi oaci ds havi ng the
fornul ae: %1? ioc phosp ate.

4) Phenols such as phenol; hydroqu1none,_
10 t-butylcatechol- p—methoxyphenol- and naphthols.'
5) Thioacids having the formulae: '

15 0

20 - B
' " 3 ~ R-C-SH
wherein R is_aﬁ aryl group or alkyl group having 1 to 22
carbon atoms, such as thiosalicylic acid; thiobenzoic acid;

. thioacetic acid- thiolauric acid; and thiostearic acid.

25 " 6) Amino acids such as the naturally occurring
amino aclds and derivatives thereof such as 6-am1nohexan01c
acid; 12-aminododecanoic acid; prhenylgy1c1ne, and 3-
aminocrotonic acid. | .

~ 7) * Polymeric acids prepared from ac1d1c monomers

30 wherein the ac1d1c funct1on 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; ferr1cyanide, sodium tetraphenylborate,
35 phosphotungstic acld- phosphos111c1c acid, or any other such

£t

anion which will form a tight ion pair with an organic
cation, i.e., any such anion wh1ch forms a water xnsoluble
'.prec1p1tate with an organlc cation.
For convenience of handllng it 1s preferred that
. 40 the total orgao1c content of the organophxlic clay reaction.




15 0 RCSHand S 20 RC i i
» ' _ _ - C- SH wher e R
aryl group or: alkyl group having 1 to 22 carbon atons, such asln ®
ltﬂlosallcyllc aci d; thiobenzoic acid; thioacetic acid; thiolauric acid
: ilostearic actd, 25 - . 6) Am no acids such as the naturally
occurrlng ani no acids and derivatives t eof such as 6-am nohexanoi c aci d;
é§+an1nododecan0|c aci d; N-phenyl gyl ci'he}? and 3- am nocrotonic acid. 7) 1
fUnXPFLnCrgCIdS prepaLed from acidic nonomers 30 wherein the acidic :
mai ns i n_the poly. I | [
$f4d pol yner s adﬂr%%p%F?n%# gﬁi?ygﬁke e|€§%%ﬂ§h§? fé%%agﬂdfkﬁmﬁuagryllc
Sogfellﬁnfous acs ok amdwetgutsaftth%LQ#S%B°$%@Yocy§ﬂfﬁ% hf%?¥7c?§%ug ®
sodium et apher| §0Lgh i onREAUGLSRpEOBuOE! 09 BROSPUOLEI Lol o acid, or
_ I g ion pair with an orga
cation, i.e., anylthoh,aﬂrwnaﬂﬁléﬁ Prms a water insoluble preC|g|Pafe wi th

an organi c cagi on. For scgyenteent amotnndbfngrgenic predenrdd that 40 th
é?t?ngrganlc content of the oggg?opﬁhé E @ﬁ&hg@ ca aciS peoduct s ©
| i nvent i oRMBAGYRE KO PR hak 8bs ? gé@bg P he

organocl ay. Vh'tﬁehcabgraadDthéscatéoaiabﬁétiﬂétweagtgBﬁ BFEEBSF is

diff
reult to f'lt%&on.rﬁdQQQighhﬁdamounts of cation above the sum of )

afid

- : ) the exchange capacity of the clay and anion are
10 optional. For_example,smectite-type clays require at
- least 90 milliequivalents of organic cation to

" satisfy at least a portion of the total organic
‘cation requirement. Use of amounts from 80 to 200

. 'M.E., and preferably 100 to 160 M.E. are acceptable.

15 At lower. milliequivalents ratioS. an incomplete
reaction will occur resulting in an ineffective
gellant. More preferably, the amount of organic

- eation 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 the organoclay per 100 grams of R
clay, 100% active clay basis. The anion milliequivalent

- ratio should preferably range from 5 to 100 and more

- : - .preferably 10 to 50. -
The organic anion is preferably added to the
- ' 30 reactants in the desired milliequivalent ratio as-a

-solid or solution in water under agitation to effect
a macroscopically homogenous mixture._ '
Smectite-type clays occur naturally or are
prepared synthetically. Suitable clays include
35 montmorillonite, bentonite, beidellite, hectorite,
saponite, and stevensite. In particular smectite-




" f;f;A sufficient anount of organic cation is enployed to satisfy.the
"exchange capacity of the clay and the cationic activity of-the .
or fc ani on. Additional anmpunts. of cation above the sum of the exchange

capaci t'y of the clay and anion aré 10 bptiogfl. For exanpl esnectite-type

clays-require at least 90 mlliequival ent®

®rganic cation to satisfy at

| east_.a portion of the total organic cation requirenent. Use of anmounts’

from 80 to 200t¥pE. clays Wtﬂrditﬂa\ﬁe“lgpcfa;

an |1 nco

g e . nou
in an i nef §3?¥§§*§Q?faﬁ?m§mémmmm 100 @raws! o
sulardyudeali ad @~ 1 Q0 f
¥ %Ib‘ie()%yg# goPga?ﬁ]Layarﬂ% thelcnaturabdrycl ay
& Jarietdeganspbentomity ¢ enhanced

hegterite; cadaweuangmirgngggu%fﬁ?ﬁ% N g (e

is from 100 t cPa

active clay bag¢dupgr e anmount
shoul d be syl {1l ureing Yyonh
di spersion Ch

nilIiequivaleMlayﬂicsu[%gﬂlésa¥§§hgg

er _of
13633Pa9330bech&ntﬁﬂﬁi&éﬁﬂﬂ e clay

1;060 M E. are acceptable. 15 At

T KXehange; capactty oesulti ng
fagani c cation
snectite-?yp *clay, 100% -

ateM E ) of the

25 [ ' A
pasi s The- aSURYRY4eTAL BesBe 1nalusingophéush bbeLEeL A9 170m 5 to

100 and nore pydiretienmalld sétifdas The organic anion is pr

the 30 reactants Lnj@@p esired mlliequivalent ratio as-a solid or
nder SAf%ex ivtPecialirthe bentostes E?g%ygﬁgggtg_egghs

| y.s

solution in water u

mxture. S ?P_Fep'!"'yﬁcmlbays corErted _Lg@ld e Q e prepa
Sui tabl e cl aygiot _”ﬁii"d_ﬁ'd§5 1903,2153 I[tl@'lrcx)qn'.l t&ﬁ%er&%ﬁ‘f‘é ;
hectorite, sqgggéte, anl Stever] - Wen ﬂtnnnuedumsﬁiéﬁtly be

. by preparing an aqueous
the slurry through a bed of e

~ the sodium form. Alternativel
15 mixed with water and a Soludble so

ably added to

Tormqif| they are

clay slurry and passing
ation exchange resin in
Y, the clay can be

dium compound such és

| s:qiug'cagbonate and sodium hydroxide followed by
s_ear;ng.ghe mixture with a pugmill or e#trudeb
The cation exchange capacity of the smectite-

type clays can be det
20 method. - |

. & concentration from 1 to 80%

to 20%, and more preferably from 2% to 7%

is agitated Prior to reaction.
25 The organic cation compo
were Prepared by standard o
with an amine having thé:d

| alkyl groups. bonded to the

nitrogen atom: This long
reacted by reductive

epmined by'the ammonium acetate

The clay is preferably dispersed in water at

and_preferably from 2%
The slurry

unds of'the invention

S

-




@il i equi val ents per 100 grans of clay. Particularly desirable types

cIay/are the.naturally- occurring Wom ng varieties of bentonite and
hectorite, d swelling magnesiumlithiumsilicate clay. Suitable synthetlc
clkays may be synthesized by conventional neans including Pneunatolitic and
fwyedr ot her mal net hods. The cl ays, especially,the bentonite type clays, 10

- are preferably converted to the sodi um f gt m3 = they are not already in this

form This can conveniently be done by preparing an aqueous clay slurry and

pa55|ng the slurry throu lgﬁgi %ﬂ?ﬁﬁ i el
form Alternatively, thegﬂf%y&ecga&{? ﬂ(}F vvalfée & a so
sodi um conpound @RS wseBoHiam &k ef'%rh@%bch%ﬁﬁ I‘E/l#ftﬂé desyal Iatﬁ/ved by

shearing.the nixtye Wad ﬁﬁw&zl poeiéert reefds Thesud | QL B Muids are
capacity of the snectlte- $e cI s can be determ ped by the ammoni um

acetate 20 met hodii %%0%#%1 dab'ir’)‘/ P RARNAINE RAkenY: a
concentrati®n frcuplil;t@ﬁwﬁaml maﬁztms)lyuﬁlmﬁ%drmé&ﬂ%hand mor e
preferably from:%@} Qﬁ e sh; IS agitated prior to reaction. 25

. The organic cation c ou ds *o nventlon were prepared b standard
prior art methods startlrEPQuQNﬁQﬁitﬁn#ﬂpéuﬂﬁaxﬁtuﬁﬁdkinrkh? le® | ong

chain al kyl grouﬂﬁex@f}?@@t&zoléé‘eaxmtwgy%ﬁhé‘t%ﬂtoﬂ'ﬂé. ongecdlad WY
am ne was then reacted reductive al Q/ aftl on,with an al deh de and/ or
by nucl eophilic slurried in water and centrifuged to remove essential
© 10 all of the non-clay impurities which may amount to 10%
to about 50% of the starting clay composition. The
Wyoming bentonite clay slurry was passed through a bed .
of cation exchange resin to convert it to the sodium

form.

-14- yype clays Should have a cation exchange capacity of at | east 75 .




- di acenent of an alkyl halide to formthe desired quaternary apmoni'um ,
-cofaynd, -15- The organophilic clay gellants of the i nvention are .

. useFal "as gellants for oil base fluids, such as drilling fluids.or packer

fluidss Such oi'l -base fluids are disclosed and clainmed in our copendi ng

pat ent 5 application No. 8502403 publjsghed under the serial No.

2,152,109 The snectite-type clays used in the Exanples were hectorite and ud
Woni ng bentonite. The clay was slurried in water and centrifuged to renove
essentially 10 al Exampllles rotoc llademumsatiriates tie greparayivmt to 10@6to\,
about 50% of t 0 A6l 0 entonite clay

slurry was pasrség‘d ri t&ll}g o‘f-g%-‘ﬂé.% %P% z%tdi% e%é‘%@ﬁ%&cﬁ' {Looqn@o%%‘fﬂ it to.

t he sodi um f or B&Y be_uggg asprgrgtants mdth eaanmraanacdanmd origrar ati on of
~various organi eww@h@pﬁam@uadaw@ﬁmﬁ@m%dw&etLthsd as reactants
with an orggnoa@xy 3 formthe organophilic clay reaction products of this

5 invention @ cationic conpounds exenplified are representative

of the cations of th&'hlenm'gandn 2adt iand ch@onpthridie kxiempld fiied Wie/e of
only Operat'verQQQE%%%@§tive of the cations of the invention and are
not intended to be inclusive of only operative

compounds. . ' - ®
10 The - following ‘examples are given to illustrate '
the invention, ‘but are not deemed to be limiting b

thereof. All percentage given are based upon weight
unless otherwise indieated, Plastie viscosity,yield .
point, .and ten second gels were measured By.the g
15 prpcednre‘deseribed in API RP13B, Aneriean Pebfoleum
Institutes Standard Procedure for Testing Fluids,6th
Ed., April 1976. Barrels (bbl) and gallons are
' U.S. measures. '
| Examgle 1
20 ' Allyl methyl di(hydrogenated- tallow)ammonium
. chloride (AM2HT).
824.7 g methyl di(hydrogenatedftallow)amine,350
ml.isopropyl alcohol, 250 g NaHCO3, 191.3 gm. allyl




10 + The follow ng exanples. are given toillustrate the invention,

are nof deened to be limting thereof. Al percentage given are based f‘ _
wei ght "unl ess-otherwi se indicated. Plastic viscosity, yield poi nt, and ten "
second gel.s were neasured by the 15 proce gure described in APl RP13B,
Anerican PetroleumInstitutes Standard Procedure for Testing Fluids, 6th

Ed~" April 1976.  Barrels (bbl) and gallons are U. S neasur es. Exanple I 20.

ARyl methyl ch{Ssiogeans ot dhl oMl PRI Phs df ¢4iRIPae)

met-hyl di (hyd gegaled t dtQM/anlne 0 | SO ro iEP oh 250 NaHCCB
Tor 3 gm \a IHiEed o, Fobfidn raseeion Jyegteb s tRPrd vith 4 F98igneE ¢
mxed in® 4hThé eu;xaamélmsvmsseéaeamp@mbwed hta wfuiansem §ampl'|'élewasd
.m xture was e n tere
Bnd L1 traced RRISOSET ERbeRERR ad titBoved OODR AH nd SIRIET e

there was 0. O®eagtien H@smalmwnmpmfas\athmlmsooﬂ%tmlmwmm

showed .an effged i Veasﬂrﬁﬁfiﬁ@l e%érfi’@aﬂrﬁnﬁ $Bd - df - tﬂ@ AM2HT showed an
Exanple 2 A 30 ﬁﬂg{ slur§¥EJ sodi um f or m of on1%§ entonlte) was heated to

60C with stir® ot ecukey ¢eight Tal organi ¢ ani onic

conmpound,1godi um benzoat e (hAVV 144, Bxam ﬂlssolved in water. The organic
anon sofuon 15 ves g 18, U N SLALI A08h SEHioh i) BobtLALE
“(hydr ogenat edvamlheﬂgedmtmrﬁm?ﬂdnidl Sbilfﬂ\lﬁ-ﬂ'] 4186979409 . E ArRatioCos |
D z|5|on of A%fSEW‘5%”5h)or§aﬁi§$£ﬁiﬁnkérbéhpound, 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 [EMZHT] (M.W.
745) (Armak Co., Division of Akzona Corp.) is dissolved in a
50% zfpropanol aqueous 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 s1eved through a U.S.
25 Standard 200 mesh screen.
] Examgle 3 . : _
_ A 3% clay slurry (sodium form of Wyoming bentonitef
was heated to 60°C. with stirring. 7.83g (M.E. Ratio -
22.5) of an organic anionic compound, p~Phenolsulfon1c ac1d
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) benzyl mefhyl di(hydrogenated—tallow) ammonium_
chloride BM2HT was dissolved in a 50% 2-propanol agueous
35 solution. The cation solution was added and stirred for 45
minutes at Sd'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.




aqueous solufion. -The catlon solutlon was 20 added
The organocl ay (ENQHT/benzoate/bentonlte)

- 50%, opanol
- st i/:'r or 45 mnutes at [err].
- was ected on a vacuumfilter. The filter cake was washed w {h,hot water

and df“ed at |
reduce t he par

was heated to
. organi ¢ ani oni
232.19) was di
the clay slurr
122.5) benzyl

err]. The dried organoclay was ground using a hamrer

and

mll to

ticle size and then sieved.tpfough a U S. 25 Standard 200

mesh screen. Exanple 3 A 3%clay slurry (sodium form of Won ng bentonite) ;;
[err]. with stirring. 7. 83g (ME. Ratio - 22.5) of an

¢ compound; p- PhenolBxdnf ¢acid 30 sodiumsalt (MW

I on s tion was added to
Sson\de?eact\ﬁﬁ)r 4 dsy'“g'f af%‘?’?PP"T I ing (ME ratio -

*E%Wﬂ ek 3Rﬂﬁxkﬁ&ﬂ&ﬁitQﬂGQm@ exﬁthnsnnniﬂnEJCEemm@

di ssolved in a(M®. Z-Mwnolga cation so
quQHsé¥5<§¥%d£d e}%ﬁ euﬁﬁﬁ%ﬁp nd,

was added and

tif.red r n1 tes at |
( BMRHT/ p- pheno?s?&lj‘fu ziagf‘ igaacddl 1@bWd W0 al Vaowasn fi
filter cakh wagimadlmmdMﬂM1daterwatﬂmeamigﬁnﬁﬂjéﬁidﬁ”g 1thBi‘U

3y s, ground sl o T4 bty S SR A 1 it

si eved through a

~clay slurry (s88i Fh Cor m13H \Kﬁ@n(i@%emmot &) 1@ SeairedMant0 C.
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added and stirred for 45 minutes at 60°c. The
organoclay (AMZHTlsalicylate/bentonite) was

 collected on a vacuum filter.

The filter cake was washed with hot water and dried
o
at 60°C. "The dried organoclay was ground using a '

‘hammer mill to reduee the particle size and then

sieved through a U.S. Standard 200 mesh screen.

Examgles 5 9
0. 63 bbl (100 dm ) of diesel oil 8

HT was
| uti on

ter. The
d organo-
and t hen
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Wi th
sodi um
organi c
ut es

pounds (3 6 kg) emulsifier (Invermul, NL Industries,'

* 20

Inec.), 8 pounds (3 6 kg)filtration control, amine

lignite (Duraton HT, NL Industries,Inc. ), 4
pounds (1.8 kg) lime, and 0.11 bbl, Q7.5 dm3) of

_.water was stirred for 20 minutes.
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22 pounds (10 kg) of calcium chloride, 325
pounds (147. 5 kg) of barite (Baroid/NL Industries,
Ine.) and 5 pounds (2.3 kg) of the three bentonite
clay thickeners prepared in Examples 2-4 in addition
to commercial products dimethyl di(hydrogenated-

tallow) ammonium chloride (2M2HT)/bentonite and benzyl

methyl di(hydrogenated-tallow)ammonium chloride
(BMZHT)/bentonite.

The mixed fluid was tested at 95° F. (35° C)

for standard rheology data and the results are shown

35

in Table 2. None of the Examples settled following

stirring:
_ : ?

e,

o




at [err]. - 134:72g (ME. ratio - 122.5) of AMPHT prepared in Exanple 1 is_
dlssolved in a 50%2- propanol aqueous solution. The cation solution was ;9
added and stirred for 45 mnutes at 60 C. The organocl ay N
(AMRHT/.sal i cyl at e/ bent'oni te)” was collected on a vacuumfilter. The filter
cake mﬁs washed with hot water and dried-48 €0 .C. The dried organocl ay
wais ;,ground using a 15 hamer nill to reduce the particle size and then
_sﬁéved through a U. S. Standard 200 nesh screen. Exanples .5-9 0.63 bbl (100
dpB) of diesel oil, 8 pounds. (3.6 kg) erBablefa er (Invernul NL | ndustries,
20~ Inc.), 8 pounds (3.6 kg)filtration control, anne I|gn|te (Duraton HT,
NL I ndustries,Inc.), 4 3 pounds (1.8 kg) lime, and 0.11 bbl. (17.5 [err] of
water was stirred for 20 mi nutes. 22 pounds (10 _kg) of caIC|un1chIor|de

325 25 pounds (147.5 kg) of barite (Baroid/ NAefdustries 10198e-) arj@ min.
pounds (2.3 kg) of the three bentonite clay thpivkener s pre ed |n anpl es

2-4 in addition to commercial products dineth / di ( ydrog% ow) 2
ammoni um chl or i d ExAmgTRHT )de1ati Colpoumad beoogt® (903w . 3m )100ft (9.3m)
di (hydr ogenat ed-tgal | ow) ammoni-um chl ori de (BNQFW)/bentonlte The m xed
fluid was tested +——t-eft—f-o+—st ander-a—rfeotog
are shown in Table 2. None of the Exanples settled followng 35 stirring:
. 5 EM2HT /benzoate/ 16 8 12
o " bentonite | |
) 6 BM2HT /p-phenolsulfonate/ 24 1% .16
) bentonite |
7 AM2HT /salicylate/ 18 ' 10 1
. bentonite | -
8  2M2HT/bentonite - 30 16 19

9 BMZHT/bentonite o w 18

The'unstirred batehés of Examples 5-9 were
d3rolled 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 Example settled
following stirring. |




18- Table 2 Yield 10 sec. 10 nin. Point Gel & TGel sl

B #/=Exanpl e Gell ant Conpound [er r[ert] NO. 5 ' ’ .
5?’" 1/ benzoat e/ 16 12 bentonite 6 :

/' p- phenol sul fénati/ 24 14 16 bentonite 7 .
AM-(I'/ salicyl at e/ 18 - <019 - 14 bentonite 8 .
2NPHT/ bentoni te 30 - 16 19 9 BMRHT/ bentonite \
24 : 14 - 18 The unstirred batches of Exanples 5-9 were

rolled at [err] for 16 hours and no gd&ble 30 was noted in any Exanple. Thé_)
fluid was stirred for 25 mnutes and tested at [err] for standard rheol ogy
data as in Exanple 5. The results are shown in Table 3 below. None of the

Exanpl e settled follow ng st]!drrl ng. -19- Table 3 XI el d 10 sec.
10 m n. Poi nt Gel ¥ Point [SeBxanpl e Gel o #l
#1#6 .No. E‘.:[a?nrpiL iy [err] 5#, Py 14 ._ 7
No. 100£.2(9.3n°)  100£t3(9.3n°)  100££%(9.3m%)
5 5 14 7 10 ‘
6 22 1L 17
7 16 : 1 ' 13 ' , 6.
8 20 13 18 -
9 21 % 19 | .
10 Examples 10 to 14

350 ml. batches of fluid consisting of 0.60 bbl (95.4 dmd)
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, O. 20

15 bbl (31.8 dm ) of 11.0 ppg “caleium ehloride, 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/dmd)
concentration of gellants EM2HT/benzoate/bentonite, BMZHT/p-

20 phenolsulfonate/bentonite and AMZ2HT/salicylate/bentonite produced
in Example 2-4 in over a 5 minute period at low shear with a
Lightning mixer. The cold examples in a viscometer cup, were

- placed on a Fann 35 viscometer and stirred at 600 rpm while the
temperatiire 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 2
heat to 110°F (43°C). The plastic viscosity, yield point and
10-sec gel were measured at every 5% (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 (21°-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 E_xample 5. The results are presented in‘ Table




6 .22 14 17 7 16 “

Y N -~ 13 8 : - 20 -13 & - 7 © 18 YN
21 -~ 14 19 10 Exanpl es!l‘zl
350 m .. batches of fluid consisting Of 0.60 bbl (95.4 [err] diesel , 8
poundé (3 6 kg) enulsifier (Invermul, NL Industries, Inc.), 8 pounds (3.6
kg). amine lignite filtration control (Duratgme, NL Industries, Inc.), 5
Mnds (1.8 kg) line, 0.20 15 bbl (31.8 [err] of 11.0 ppg cal ci um o
C'thI‘I de,” and 32D pounds- (145.3 kg) of barite (Baroid, NL Industries, Inc.) -
wer e adni xed, sHibeled.for 15 minutes in a Hamilton Beach mixer and cool ed
to [err] in an ice bath. A 61b/bbl (17. ‘g_{e gB8) concentration of gellants
EM2HT/ benzoat e/ bent oni t e, BM2HT/ p- 20 #-envl-sul fonat e/ bentonite and
AM2HT/ sal i cyl at e/ bentonite produced in Exanple 2-4 in over a 5 mnute
period at |ow shear with a Lightning mxer. The cold exanples in a

vi sconmeter cup, were placed on a Fann 35 visconeter and stirred at 600 rpm

while the tenperature rose to [err] tches V\Bi t hen placed 2 in a
preheated cup jackets set at [err] and? %V\Bd to h&arS®oe 110F é} N The
plastic visgosity, yield point and 10 wer e ured at ry [err]
dincrement fromExgmple [err] (-1 to [err] every l} |ncrfment from
70 to [err]. Tmoreﬁlm%mmeaémm%ﬁl 3010Qﬁ'oe(ﬁ)r3@s rk008LT (9 &hdure 1.
- Exanples 10 to=f#a rred—tor—t5 mrotes T a Har o Beach

n xer and cool ed9t o /Pmt%/nd testeﬂoas with Exdfple 5. The?Pesults are
present ed in, Tabl epentod®té bel ow. _

‘11 BM2HT/ p—phenolsulfonate/ 51 27 29
10 bentonite - |
12 AM2HT/salicylate/ - 54 : 23 30
bentonite - | |
13 2M2HT/bentonite 50 . 21 26
1 BM2HT/bentonite @~ 50 . 23 28
15 S Examples 15 to 19

Batches of fluids consisting of 0.41 bbl (65.2 am3) of
diesel oil and 12 pounds (5.4 kg) of gellant clays prepared in
Examples 2, 3, 4 and 5 in addition to 2M2HT/bentonite and BM2HT/
Bentbnite which were prepared without anionic reactants were

20 ~ 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

+ 25 minutes in a Hamilton Beach mixer.

350 ml samples of Examples 15 to 24 were tested for

'rheological properties as in Example 5 at 93°F(3'4°C) '




" Table 4 Yield 10 sec. 10 mi n._ Poi nt Gl T .
g .anpl e— ~[err] No. Gel | unt Corrpound . >

s 2(9 3nm2) 100ft 29. 3n2 100ft2(9 3[err] 10 EMMHI/ benzoatel - 40
N/ 20 bentonite 11 BMHT/ p-phenol sul f onat e/ 51 .27
29 40™ bentonite 12  AMRHT/salicyl &t e7 54 23 -
30 bentonite 13 2MHT/ bentonite 50 21 26 W/

BMR2HT/ bent oni t e ' - 3 28 15 -

Exanpl es15 to 19 B EReaits ery Bf‘ﬁ%e"(?‘éﬂs‘r%’s??%’ge 3% M1 bbl (65.2 dnB) of U
di esel oil and 12 pounds (5.4 kg) of gellant clays prepared in Exanples 2,

3, 4 and 5 in addition to 2M2HT/bent oni t epgad BM2HT/ Bentonite which were
prepared w thout anionic reactants were 20—aunrxed and stirred for five
mnutes in a Ham | ton Beach m xer at | ow speed. 0.41 bbl (65.2 dnB) of

diesel oil, 18 pounds (8.2 kg) asphalt (Bayxld Asphal t ,10Nked NAUSIQ mES.

Inc.) and 0 275 pounds (125 g) of barite, Fddatoi d, NL Igeglustri esGell nc.)

wer e adm V\%EQ ?1 e prepared batches abo and sti rr for 15 m nut es -
in a Ham |Ton m xer- - 350 m Saw Ies2 24 ted
% r

for rheol ogi caHOQrog@Q_Ma 100ft 9-‘Btug 1eQaH (9. 3m™g
presented in Table'5 below Table 5 Yield . - 10_sec. 10 m n P0| nt
CGel Gel 15 EM2HT/benzoate/ 15 : T s
bentonite -
16 EM2HT/p-phenolsulf- | . .
10 onate/bentonite LY N 31
17 AMPHT/salicylate/ 15 4 | 1
. bentonite _ S |
18 2M2HT /bentonite 54 N T4
19 - BM2HT/bentonite 25 1 40
15 350 ml samples of Example 15 thrdugh 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 o |
o " L  Yield 10 sec. 10 min.
A .. .- Point - - - Gel - - Gel -
Example - ' #I B YA . die/
- No. ' Gellant:Compound 100ft 2(9.30) 100££2(9.3n2) 100£t2(9. 3n)
25 15  BWHT/sodiwm/ 37 o . %0 . -
~ benzoate/bentonite S ' ' _
16 BM2HT/p-phenolsulfon/ = - - *
~ ate/bentonite 37 13 | 55
17 AM2HT/salicylate/ 52 1T 78
30 bentonite |
18 2M2HT/bentonite 91 .55 100

19  BM2HT/bentonite 69 -39 108




- Exanple NO. ° gellant Conpound [err] [err] 15 EIVIZHT/benzoat =7 N
J15. - 7T 27 bentonite 16 -~ BNRHT/ p-phenol_sulf-:‘;'-

‘onat- 8/ bent oni te 17 _ R 31 17

AM2HT] sal i cyl at e/ 15 4 11 bentonite 18

M2 HT/ bent oni t e 54 ' 34 22 . 74 19 BM2HT/ bent oni t e
25;. 11 40 15 350 m sanpl es of Exanple 15 through

_ Y9 were hot rolled at [err] for 16 hours. After cooling the batches to
{err], settling ofMmpkalts angrfiltiaesererne stirred basksintorend of rheol ogi cal

‘p(opert les as in 'Eéé‘w esasmp%s [a(%réhe( %é@&)ef g%ee ég'%&”#’? & ﬁoxfr@oyﬁ' I n Tabl e

6 bel ow. 20 o 10 sec.
10 nin. Point 350°F (17788). Gel Exanple #/
#/ No.  Gellant %O%h W& bboled to 80°F (479 land checked &fdr] 25 15
EMRHT/ sodi unt. 10 40 benzoat e/ bentonite 16
BVRHT/ p- phénol s%ﬂlfieﬁlse&!%?% ntTi batohes weregstirred for 5 mipgtes and 55
17 AVRHT/ sal tentkadty/ with ERample 5. The rebdlts are shown i3 Tle 7
bentonite 18 be MRHT/ bentonite 91 55 : 100 19
BMRHT/ bent oni t €”*%* 69 | 39 108 - 22°- Mid cake
~and filtrates were stirred back into the
. Table 7
Yield 10 sec. 10 min.
J 10 . Point Gel _ Gel
E le = . =l‘l-/ =§/ 1\'/ :
No. Gellant Compound 100ft (9. 3m ) 100£t5(9. 3m ) 100£t2(9. 3m )
15 . EM2HT /benzoate/ 68 10 34
" bentonite ' '
15 16  BM2HT/p-phenolsul/ _
fonate/bentonite 70 w5
17 AM2HT/salicylate/ = 62 | 5 30
bentonite
18 2M2HT/bentonite 120 5 - 82

20 19 BM2HT /bentonite 99 - owm. 78

Examples 20 to 24
350 ml. batches of fluids consisting of 0.69 bbl (109.7
dm3) of diesel oil, 6 pounds (2.7 kg) emulsifier (EZ mul,
NL Industries, Inc.), 0.12 bbi (19 dm3) of water, 225 pounds
25 (102.2 kg) of barite (Baroid, ML Industries, Inc.), 24 pounds of
' (10.9 kg) of caleium chlor-ide and 6 pounds (2.7 kg) of
gellant clays EMZHT/benzoate/bentonite,BDQHT/p-phenolsulfonatel
benonite and AMZHT/salicylate/bentonite prepared in Examples 2-4
r'espeetively in addition to 2v2HT/bentonite and BM2HT/
30 bentonite deseribed 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.

ey
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~ respective sanples and the batches were aged for 16 hours at [err] E_aé"h-
- ba,s coeled to [err] and checked for 5 ~solTds settlinig. . The batches *
\ [

Jjrred for 5 mnutes and tested as with Exanple 5. The results are- -
n Table 7 below. Table 7 Yield 23 . 10 sec. = 10 min. 10

_Poi'\t_‘ : Gel Gel Exanple. ~ —
2 - 2 2 2 No. Gel | ant Conpound [err] [err] ‘w=
[err] 15 EM2HT/ benzoat e/ THREE 8 10 34 -
bentonite 15 16 - BMZHT/ p- phenolsTt7—Tonat e/ bent oni t e 70 -’
14 51 17 AM2HT/ sal i cyl at 62

30 bentonite 18 2MRHT/ bentoni te viefd 120 10 secy 1]°5min° 82
20 19 BMRHT/ bent oni t e Z‘gznt Lot | ; 8

Exanpl es 20 t @xaspl@50 nl . batches of f S GONnsi s o 0.69 Hbl (409.7
dnB8) of di eseiNooi I Gelianl__m kQOOM)eIOQﬁh%_ 21 ks,

Inc.), bbl dﬁ@!ﬂl’?ﬁe 225 gounds 25  §102.2 kg) of barite
(Baroid, NES In ustrl es nc 24 pound? of (10.9 kg) of cal ciumchlori de
and 6 pounds (2.7 kg)be¥togttd ant cl ays

EM2HT/ benzoat e/@ﬁntonmm'r%ﬁ%@lsmgw gul fonate/ bgnonite and 6

AMRHT/ sal i cyl at e/ bent g g }]' g@ﬁgared i n Exanples 2-4 respectively in

addi tion to 2M2HT/ ben® B ©BMRHT/ 30 bentonite described in Exanpl e 5.
~were adm xed an2 st i rMTlei?:@lateiut es9in a Hanmilt8n Beach m x®r. 350 ni.

bat ches of - ﬁ.}(arrpl es deﬁtﬁwh 24 were tested at [err] for rheol ogical

propertles as |n Exa he. results are presented in Table g bel ow. *
/ventonite 5

_214 BMPHT /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%, (27°C) settling of solids was checked prior to
' -measurement of rh_eological properties as in Example 5 at 84°p
(20°C). The results are shown in Table 9 below.

:  Table 9 -
_ . - Yield = 10 sec. 10 min.
20samp1e ;S.nt _ Gel GE.
* No. 100rt2(6.32) 100£e2(8.32)  1007t2(9.3 )
20 9 '5 5
o 21 9 5 T
| 25 2 - 10 5 8
s 23 15 8 14 ’
24 9 K 5 .

Mud cake and flltrate were stirred back into the respective
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 stir'regi"'f‘or 5 minutes' and tested as
with Example 5. HI-HP filtrates were conducted on each batch
at 350°F (177°C). The results are shown in Table 10 below.




-23 - TABLE 8 Yield 10 sec. 10 mi n. P0| nt '- Gel

=Gl Exanple = - - . ' 2 No/
Cel I ant Conpound 100ft[err] [err] [err] 5 20 |
EMRHT/ benzoate/ - +9 4 - 6 hentonite 21
BMRHTI p- phenol sul fon/ 8 : 4 6. ate/ bentonite 22
AVRHT/ sal i cyl at e/ 9 : 4 -24 - 510 bentonite
23 2MR2HT/ bentonite 9 ' 5 g 6 24 '
BMRHT/ bentonite 8 4 5 350 mM sanple of

EXanpl e 20 through 24 were hot roll ed Xab38r10 for 16 hours. After cooling
the batches to 15 [err] settling of solids was checked prior to
measur enent of theol ogical properties as in Exanple 5 at [err] [err] The

results are shownTable 9 below. Table 9 Yield 10 sec. 10
m n. 2Exanpl e - Poi nt ' Cel Gel Exanpl e No.
[err] - 100[err] 100ft ®W@ m) 20 10 sec. 9 10 min. 5
5 21 9 _- | oint - Beds 22 Gel 10
5 . ‘ 8 Bxample 15 ! d / 14 24
9 AN, 100££5 (525 akieoperl o, ah? Y angopPrg. m)r red back
into the respective . _ T ' .
. 5 20 - 10 5 5
21 6 4 5
22 9 4 5
23 : 12 5 6
24 ' 8 4 5
10 S Example 25-29

350 ml. batches of a fluid consisting of O. 63 bbl (100 2 dm3)
of diesel oil, 8 pounds (3.6 kg) emulsifier (Invermul, NL
Industries, Inc.), 0.11:bbl (17.5 dm3 ) of water, 325 pounds
(147.5 kg)of barite (Baroid, NL Industfies, Inc.), 8

15 pounds (3.6 kg) filtration aid (Duratone - NL Industries, Inc.),

| 22 pounds (10 kg) of calcium chloride, 4 pounds (1.8 kg) lime and
9 pounds (4 kg) of gellant clays, EM2HT/benzoate/bentonite,
BMZHT/p-phenolsulf‘onate/bentnnite, and AM2HT/salicylate/
bentonite prepared in Examples 2-4 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

N ' 92°F (33 C) for rheological properties as in Example 5.

The results are presented in Table 11.

¢
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sanpl es and the batches were aged for 16 hours at 350[err] .. T Each
. was ceoled to 80 F (27 G- and checked < or -sol’i ds set t | ng The .
ps were stirred for 5 mnutes and tested as with Exanple.5.. HI-HP '
‘ates were conducted on each batch at [err]. The results are shown in

{e;10 bel ow. - 24 - Table 10 Yields . 10 sec. 10 mi n.
Poi nt Cel CGel Exanple : / / No ™y —
100ft [err] 100ft[err] [err] 5 20 10 o
5 521 - 6 Table 11 5 22 ~
9 4. 523 = 12 5 =
6 24 8 4 5 10
Exanpl e 25-29 350 ml. batches of a fluid consisting of 0.63 bbl (100.2 dnB)-
of diesel oil, 8 pounds (3.6 kg) enulsifier (Invermul, NL Industries,

Inc.), 0.11 bbl (17.5 dnB) of water, 325 pounds (147.5 kg)of barite
(Baroid, NL Industries, Inc.), 8 15 poundgidid 6 kg) filforgéd on aifmin.
(Duratone - NL Industries, Inc.), 22 pound 0 kg) of calci um chl qride, 4
pounds (1.8 kg)._liye and 9 -pounds (4.kg) o é’e]-ﬁlant ¢l ayfel gel
EMRHT/ benzoat %’ﬁ’@ﬁ{%mte 'BMR2HT/ p- phenol s e/ bent §¥i’t e, and 2’

" AMRHT/ sal i cyl s/ beGeblsnteCompositim | 28 21007 2g808) 1001¢2(9.30°)
comrer ci al 20 ~——et-ay s—2Mentontte, —BPo‘E+FF/-beﬁ-t oft+te—tesetr+ bet—a—Beafpl e
5 above arfd arRSaddi tREHE/scsdwmdenseatec| ay#0 350 m sanpl eBt of ExaiPles 25

- through 29 were testigtahitecrr] for rheol ogl cal properties as in Exanple 5.

26  BMZHT/p-phenol sulfonic 55 28 . 33 :
bentonite
27 AM2HT/salicylic acid 43 _ 18 20
10  bentonite | |
28 2MoHT/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 (32°C). The results are shown in Table 12 below.
Table 12
: . -~ Yield 10 sec. 10 min.
20 ~ Point Gel | Gel
Example = *7 H/ . A/ _
No.  100et%(9.30%)  100.t2(9.3u°)  100£t2(9.3n2) §
25 32 18 23 .
. 26 ' 29 23 28
25 27 o217 20 26
28 | 34 18 26

29 , 26 24 29




The results are presented in Table 11. -25- Table 1 1 Yield ,-aa§.
~sec. ¥ 10 mia. Paint ' Gel ' Gel-Exanple No. - Gellant - * Qf,
Conpogi ti on ~ Jerr] [err] [err] 5 25 o
EM2HT] sodi um bénzoat e 40 14 18 bentonite 26
-BM2HT{p: phenol sulfonic 55 : 26 28 33 bentonite 27

AVPHT/ salicylic acid 43 e s 18 20 10

Beritonite 28 2M2HT/ bent oni t e 22- 33 29

| | : 60
- BMeHT/ bentoni te 11 Bé gbvicus to one slfiﬁ‘é in the #% T RAé GRoentARRe
15 cool er d

aged for 16 hours gF err : ed to r|, checked for solids
settling. The baeyhes varied dnimanywavse 1chi vapiatlonsgare dpEfubewi th

Exanple 5 at 90hegaridd) as BNaepartub  froll €hes BoYpe of thtbisvehiitelaad.allabl e 12

é'e|e| d sugh %%Qiﬁfc@tions are i%gerﬂgg' tg Ooe included wi#;\in the Poi nt 4
No. 5 soperof] the following dlaimj. [err] 25 '

32 ' 18 23 26 29 . 23

28 25 27 - 27 20 26 28

34 18 : 26 29 . 26 24

29

B

[ o]




It will be obvious to one skilled in the art that the invention. nayabe
|®d in many ways. Such variations are not-to b€ regaraea as—a departue . .
) he scope of the invention.and all such npidif nded to
c~| uded within the 5 scope of the follow ng Jmﬂmﬂmumlmﬁ
An/organophlllc clay gellant conprising épi reacti orf prfodtict®ofs ant organlc
cationi c compound, an organic anion and mectite-type clay having a
cati'on exchange capacity of at |east 75-m Lliequival ents per 100 grans of
said clay such that an organic cation- gr c anion conpl ex-is
Intercalated with the snectite-type_clégﬂggﬂéthe cation exchange sites of
the smectite-type clay are substituted with the organic cation, wherein the

organi c cafion is sel e%&doxfgﬁmﬂrarfs]( c [Eldy OEISAE esd;&rﬂiﬂ@@me or

phosphorus, Y is sulfur; Rl i's an_al roup containing 8 to 60 carbon

atons; and R2, ’F&?%'R&’é‘?@%"el%taéh 9" RAkignie £erRRMRGeRD g -
hydr oxyal kyl gr&tghxtwlm&x tahd  Fruut e Bypel Kdy Hideisg nd@tiomg- 1 to

2o on 't e arihanas ettt 6 R A8 AeRHE oS MOt Edvd forfs S5ER0T

according to cI‘bOOngx:amﬂs:ﬁlsam dlawn suehy that mnldganieowatbang 12 to

60_carbon at OMyrghnic anion odhffdi ¥¥ ARFAIMIS ¥Ath fe Wherein [err]
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wherein X is nitrogen or phosphorus, Y is sulfur; R1 is
an alkyl group containing 8 to 60 carbon atoms; and R2,
R3 and Ru are selegted independently from hydrogen, a
hydroxyalkyl group having 2 to 6 carbon atoms, alkyl
groups containing 1 to 22 carbpn gtoms,'aryl groups,
aralkyl groups containing 1 to 22 carbon atoms on the . 4
alkyl chain, and mixtures thereof. '
2. '. A gellant according to claim 1, wherein R, iz a = 2
long chain alkyl group having 12 to 60 carbon atoms.
3. A gellant aeeording to claim 2, wherein R1 has
from 12 to 22 carbon atoms. :
y, A gellant according to claim 3, wherein R1 is a

fatty acid group. -




“from 12 to 22°carbon atons. 4. I ording to claim 3 -
“yherein [err] ‘is a fatty acid group. ”Mj@rlmwmmﬁi - A gell ant
according to any one of claims 1 to 4, L |l ected froma c)fi)
[errJunsaturated al kyl group having | ess than 7.aliphatic carbon atons—d
“hydroxyal kyl group having 2 to 6 carbon atons, an aral kyl group contai ni ng
4. to0 22 tarbon atons in the alkyl chain a &M xtures thereof. 6.

'Afﬁellant according to any one of clainms.1 to 4, wherein R2 i's sel ected
froma [err] -unsaturated cyclic alkyl group, aferr]-unsaturated acyclic
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ahd R are indi 'gwfl I -unsat urated al kyl group
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thereof. cyelic alkyl group, a.‘A, Y-unsaturated acyeclic alkyl

b group having less than 7 carbon atoms, an aeyclic'JA,JL

' unsaturated alkyl group substituted with aromatic
groups, an aromatic y //-unsaturated group substituted
with aliphatie groups and mixtures thereof.

7. A gellant according to any one of claims 1 to _
4, wherein R2 is a hydroxyalkyl group selected from .
cyclic groups, acyclic groups and mixtures thereof, and
the hydroxyl subsyitution is on C, to Cg. .

8. A gellant according to any one of claims 1 to
T, wherein R3 and R4 are individually selected from a

/9,4rbunsaturated alkyllgroup 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 thereof, an alkyl group
having'ffom 1 to 22 cafbbn atoms and mixtures thereof.

9. A gellant aecofding to any one of claims 1 to
8;wherein the amount of said drganic anion is.-from 5 to
100 milliequivalents per 100 g of said clay, 100%
active clay basis. ‘ :

-10. | A gellant according to any one of claims 1 to
9, wherein the amount of said organic'eatiqn is '
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sufficient to satisfy the cation exchange capacity of
the smectite-type clay and the cationic exchange
capacity of the organic anion.
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9. ) A gellant according to any one of clains 1 to 8, mhereln ‘the. -
amoum\0of said organic anion is-from5 to 100 nLLlupnunvaIents Der 100 9(5f L

sai d y, 100% active clay basis. -10. g to any
lainms 1 to 9, wherein the anount of sald lmﬂj ﬁ
ent to satisfy the cation exchange aC|t ct ltype -
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clay and the cationic exchange capacity of organlc ani on. hu?
A gellant according to claim 10, wherein the anount of . sald organlc cation
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wherein the snecanpuntypt saig bsgaaiecceﬂibno&3h§c90rNOG tbenBOnlte and
mxtures thereofpjjljequivalents per 100 grams of said clay, 100%

active clay basis. |

12. A gel;ant aecording to gny_one'bf claims 1 to
11, wherein the smectite-type clay is selected from
heetorite, bentonite and mixtures theheof.
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