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relates to &@nggs i t.ions_ for,_use_as thlcken|Q%$ gentsdlq:aqueous sys{ﬁgg and=%4
to aqueous WOLFRERAPSCiFETTTi A0 FWSEUEd THRTEFT ofiPds LO "aqUERRS, s |
aqueous nedservicpagt ifGulids pricpasedc ditexiefirmgn.0oi | field brines, are
common % used as Tmlclke%eerdvhﬁbgguyrﬁgéjisums, particularly those containing

0il field brines, are commonly u;ed as well servicing fluids_

such as drilling fluids, workover fluids, completion fluids,
packer fluids, well treating fluids, subterranean formation
treating fluids, spacer fluids, hole abandonment fluids, and
10 other aqueous fluids in which aﬁ increase in viscosity is
desired. 1It is known to use hydrophilic polymeric materials
as thickening agents for aquedis mediums used in such well
servicing fluids. However, many hydrophilic polymers are not
readily hydrated, solvated or dispersed in aqueous systems
15 without elevated temperatures and/or mixing under high shear
for extended periods of time. For example, many such polymers
are poorly hydrated, solvated or dispersed in agqueous
solutions containing one or more multivalent cation water
soluble salts, such as heavy brines which are commonly used in
20 well servicing fluids. In many caées, as for example in
workover operations, the equipment available for preparing
the well servicing fluids does not readily lend itself to high
temperature, high shear mixing. Accordingly, it is usually
necessary, if it is desired to use such thickened brines to
25 prepare them off the well site.



such as¥ dribding fluids, workover fluids, conpletion fluids, packer fl uids,
well treating fluids, subterranean formation treating fluids, spacer
fluids, hole abandennment fl uids, and 10, other aqueous fluids in which an
increase in viscosity is des*red i's known to use hydrophilic polymeric
na{erlals as thickening agents for aqueous medi uns used in such well
servicing fluids. However, many hydrophilic polynmers are not readily
hydr at ed, sol vated or dispersed i n aqueous systens 15 - wthout el evated
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A further object of the present invention is to pro-
vide an improved, aqueous well servicing fluid.

10 Still andéther object of the present invention is
to provide a liquid polymeric composition which is pourable
and pumpable, easily handled and which can be used tb form
thickened aqueous well servicing fluids under conditions
‘'of low shear mixing.

15 The above and other objects of the ﬁresent invention
will become apparent from the description given herein and
the appended claims.

In accordance with the present invention, there is
- provided, in one erhbodiment, a polymer composition for thick-

20 ening aqueous media which comprises:

' (i) a water dispersible, particulate, organlc polymer
which increases the viscosity or decreases the fluid 1loss
of an aqueous medium, and normally forms agglomerates upon
addition to an aqueous medium,

25 (ii) a solvating agent comprising a water miscible,
polar organic liquid which whén uniformly mixed with the
polymer in a weight ratio of polymer to solvating agent
of 1:2 produces a mixture with substantially no free liquid
solvating agent present after 'remaining quiescent for one

30 week at émbient-temperature in a sealed container, and

(iii) a diluting agent comprising an organic liquid which
is not a sblvating agent. Preferably, there is also included
a compatlblllzing agent whlch has the capability of gelling
the diluting agent. '

35 - In still a further embodiment of the present.invention
“the polymeric compositions described above can be admixed
with an aqueous medium  such as, for example, a heavy brine
to produce well servicir'ig fluids, e.g. a workover fluid.
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T 1S theréfore, an -obj ect of the present invention to prOV|de new, .z
p L meric conpositions useful for thickening aqueous ‘medi s, espeC|aIIy
ayy brines having a density greater- $han 1.32 g/nm. 5 ) Anot her
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10 cellulose derlvatlves, water dispersible starch derivatives,

polysaccharide gums and mixtures thereof.: Exemplary cellu-
lose derivatives are the carboxyalkyl'céllulose ethers such
as carboxymethyl cellulose and carboxyethyl cellulose;
hydroxyalkyl cellulose ethers such as hydroxyethyl cellulose
15 and hydroxypropyl cellulose; and mixed cellulose ethers such
as: carboxyalkyl hydroxyalkyl cellﬁlose} e.g. carboxymethyl
hydroxyethyl cellulose; alkylhydroxyalkyl cellulose, e.g.
methyl hydroxyethyl cellulose, methyl hydroxypropyl cell-
ulosé; alkylcarboxyalkyl cellulose, e.g. ethyldarboxy-
20 methyl cellulose. See U. S. Patent No. 4,110,230.

Exemplary starch derivatives are the
carboxyalkyl starch ethers such as carboxymethyl starch and
carboxyethyl starch; hyd:oxyalkyi starch ethers, such as
hydroxyethyl starch and hydroxypropyl starch; and mixed

25 starch ethers such as: carboxyalkyl hydroxyalkyl starch,
e.g. carboxymethfl hydroxyethyl starch; alkyl hydroxyalkyl
starch, e.g. methyl hydroxyethyl starch; alkyl carboxyalkyl
starch, e.g. ethyl carboxymethyl starch. Exemplary poly-
saccharide gums include: the bipolymers such as xanthomonas

30 (xanthan) gum; galactomannan gums, such as guar gum, locust
bean gum, tara gum; glucomannan gums; and derivatives thereof,
particularly the hydroxyalkyl derivatives. For other exem-
plary polysaccharide gums see U. S. Patents Nos. 4,021,355 and
4,105,461, : . Especially

35 preferred hydrophilic polymers are xanthan gum (XC polymer),
carboxymethyl cellulose and hydroxyethyl starch.

Usually, upon the qddition of dry, powdered hydrophilic



-—

addi ti dh. to=an aqueous negi um 25 (ii) a solvating agent conprising
a- water mscible, 50Iar organic liquid which when uniformy mxed with
t he pol yner in a wei ght ratio of polynmer_yo-solvating agent of 1:2 produces
a mxture with- subsfantJaLIylno free |iquid solvating agent present after
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low shear and ambient temperature. The thickening agents or
10 polymeric compositions herein are 11qu1ds, .punpable and pour-

able.

- In addition to the polymer, there is present in the
compositions a solvating agent. Generally speaking, the
solvating agent comprises a water miscible, polar organic

15 1liquid which exibits a swelling effect on the polymer. Many
compounds can be utilized as solvating agents depending upon
the end use of the thickening agent. 1In determining whether
a particulér compound or material will function as a solvating
agent according to the present invention, a simple test can be

20 utilized as follows: one (1) part by weight of the hydrophilic
-polymer'is uniformly mixed, as by spatulating, with two (2)
parts by weight of the candidate solvating agent. The mixture
is then allowed to set, in a guiescent state, for one week at
ambient . temperature in a container, preferably sealed.

25 . Liquids which are useful as solvating agents when subjected to
the .test procedure produce solid, semi-solid or viscous
mixtures with no free iiéuid present in the mixture after the
one week solvating period. Generally speaking, it has been
found that virtually any organic compound which passes the

30 solvation test desc:ibéd above will function, to a usable
degree, as a- solvating agent.. Non-limiting but preferred
solvating agents include: aliphatic glycols containing from 2
to 5 Carbon'atoms such as ethylene glycol, 1,2-propanediol,
1,4-butanediol, 1,3-pentanediol and the like; alkylene triols

35 containing from 2 to 6 carbon atoms such as glycerol, 1,2,3+
butane-triol, 1,2,3-péntanetriol! and the like; lower molec-

ular weight polyalkylene glycols containing 4 to 9 atoms, such

¢
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or lunps upon addition to an aqueous systemor slowy hydrate, sofyate zor
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appreciably swell the polymers, i.e., they do not produce semi-

solid or viscous mixtures which have no free liquid present
after the one week solvation period déscribed in the above test

15 for determining solvating agents. Non-limiting 'ex_amples of
diluting agents include liquid aliphatic and aromatic hydro-
carbons containing from 5 to 10 carbon atoms, kerosene, diesel

oil, isopropanol, certain alkylene glycol ethers, vegetable
oils, etc. Particularly preferred are organic liquids which

20 are water soluble or miscible most preferably alkanols having
at least 3 carbon atoms, ethylene glycol monoalkyl ethers,
dialkylene glycol monocalkyl ethers, and the 1like. The
diluting agent will preferably be present in an amount which

wil maintain the poiymerié composition in a l'iquid, pourable

25 state at a temperature of about 20°C. It will be understood,
however, that lesser amounts of diluting agent can be used if
~desired and that the ultimate amount of diluting agent'
employed will depend upon the type of shear which is available

to disperse the thickener. In general, it has been found that

30 desirable thickeners, which are pourable 1liquids, can be

produced from compositions containing from 10 to
25% by weight hydrophilic polymer, from 2 to 70%
by weight diluting ‘agent, and from 5 to 88%-

sol'vating agent.

35 It is preferable that a compatibilizing agent also be
used. The compatibilizirng agent will be a material which will
disperse in the diluting agent, increase the viscosity of the
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30 (¥ant han) gum galacponannan guns, such as guar gum | ocust bean gum (g>
tara gum glucomannan guns; and derivatives thereof, particularly the (ﬂ
hydr oxyal kyl derivatives. For other exem plary polysaccharide gums see U.

S. Patents Nos- 4, @1, 355:and, 4, 105, 461. :
Especially 35 preferred hydrophilic pol ynere -are xanthan gum. (XC pol yner), -
car boxynet hyl cel |l ul ose and hydroxyethyl starch. Usually, upon the addition

of dry, powdereg; hi lJ -4 r ter, e palyme j cl es
under go hydratigﬁg%?éggnti%é%qﬁﬁa iﬁ?g§¥§$ 0 égaﬁgrt?éﬁé f%6%1ré3§??%i’
hydrat- ing, sob¥dtiAg oPreMidiRgse ali JNMRLINLIUS t heompipattonedPfim the

Accordingly, highighea;. tReJ BV a8ingd Mgedtd/ ahdel ayat el 19 tingPeagbnees
nmust he ‘applied in order_ to obtain a ho %Fneo S S steg} li is a featu g of
the present |nventl0N°Pﬁ$fm§gé“§olfﬁﬁﬂwg% codﬁg5|?¥%ﬂ§ Rtlintng, &R0
i nvention readi igchydeat e, drganbphidicdi speheetonitgagous nedgansphllic
relatively |ow QE‘?Q%u Bgtégbi e%&»g‘aﬁ’&g;ﬂigﬁ%re-beﬂ%éime%‘ew a&gﬂt S1Pke10
pol yneric conpositrons~herefn ar I'quids, punpabl € and pour- able.
Such organophilic clays are produced by methods
and have a composition described in U.S. Patents
Nos. 2,966,506 and 4,105,578.

10 in addition, the compatibilizing agent can
include finely divided siliceous materials such
as fumed silica, surface treated silicas such as
silane treated silicas, etc. Particularly preferred
compatibilizing agents are the organophilic clays

15 described in U.S. Patent No. 4,105,578. -

Such c¢lays are formed by the reaction of a
methylbenzyl dialkyl ammonium compound, wherein
the émmonium compound contains 20 to 25% alkyl groups

_ having 16 carbon atoms and 60 to 75% alkyl. groups

20 having 18 carbon atoms, (based on number of alkyi
groups), and a smectite-clay- having a cationic exchange
capacity of at least 75 milliequivalents per hundred
grams of said cléy, and wherein the amount of said
ammonium compound is from 100 to 120 tnilliequivalents

25 per hundred grams of said clay, 100% active clay
basis. Non-limiting examples of such preferred
organophilic clays include dimethyl dialkyl ammonium
bentonite, dimethyl benzyl alkyl ammonium bentonite,
methyl benzyl dialkyl ammonium bentonite, and mixtures

30 thereof, wherein the alkyl group contains at least

12 carbon atoms, 'preferably 16, to 18 carbon atoms,
aﬁd most preferably wherein the alkyl group is derived
from hydrogenated tallow. "An especially preferred
organophilic clay is methyl ©benzyl dihydrogenated

35 tallow ammonium bentonite.

When an organophilic clay is used as the
compatibilizing agent, it 1is preferable to use a



In addition to the polymer, there is present in the-gonpositions a .t
sol vating agent. General |y speakrng t he sol vating ageht conprises a

ter mscible, polar organic 15 - liquid which exibits a swel | i'ng ef fect

the polyner. Many conpounds can be utilized as solyating agents

endi ng upon the end use of the thickening agent. In determning whet her _

particul ar conpound or material wilIyfunction as a sol vati ng agent Py
according to the present invention, a sinple test can be 20 utilized as
follows: one (1) part by weight of the hydrophilic p xner is uniformy
ni xed, asdB§P§6§PﬁFatrﬁ§ s (§?epar?§55?r§épb%% Bt tde cXhEidate

sol vat i ngoaegenbpn‘itmcm slagye if ttwe adlimemgoa?gfﬁnt in acgHepagept state,
for one week

t er at cont ai.ner .. preferaply seal ed.
25 U1 qut SERRIER- or S05scPtFPREEERE, o7 oA aki < MRREToB] cPEABRES ¢ ho
test propedare pnuﬂuue:so¢odpoued1 sochd @&s viacoliswerxt mpdecwilalr no free
ol 8 P GBERhel D dNEHE U AL bex! N maIcel SOLYGLENT 2RgY Bfle
General | y sp€aki ng, as been"found that virtually any orgahic compound
whi ch pas§é§b9ﬁét303n§oWPStron test described above will function, to a
usabl e degree, as a- solvating agent. Non-limting but preferred
sol vating agents include: aliphatic glycors containing from2 to 5 carbon
atons such as ethylene glycol, 1,2-propanediol, 1,4-butanediol,
1, 3-pentanediol and the Iike; alkylene triols
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35 contai m-ng from2 to & carbon atoms such as glycerol, 1,2, 3-
butane-triol, 1,2, 3- pentanetrlol and theé®like; Iovver m)l ec- ular weight
pol yal kyl ene glycols cont ai ni ng 4 to 9 at ons, as di et hyl ene
glycol,  triethyli&gé .glBrafersad are ﬂk@hasm:déécebﬁ@a. hﬁﬁ@nﬁr dfer to W 2

carbon atons sughrdonf AtEHE,dke tAiRiAMALingli FEdMYD E@rﬂﬁ&b@bona%d:drhﬁ and
I'\iLke: and the mxtures of the varl ous above Cener g,

nds
speaking, the Bixtyges,theseofy oM “rﬁé‘p&é%libﬁqltas‘ a?rfqu"‘tlf t‘i?%'?ds
thle pol ymer, wi Ialndbealm‘eeseah be bbedcagpoelllmwawr axmgm trwélhatafher if
sol vati ng agent Q r t.he .
Tange froms " suBEIRE sRbar 15 uriiigdd, 1o, A4doaysh ENE IR b Te ing
will be any |iqwigentO brgaﬁfercedpmrabansm erompr e shai setdtanpl ~water
sol vati ng agent lgtlgug%neﬁg@ﬁtail@gngl Iﬂtdnpg agent ggargg |l i qui ds g¢y CP ydQ, g nt
appreC|any smerﬁ . they_do not produce sem - solid or
vi scous mi xt ure@ema@ﬁ"lhaﬁ/@ nbIPPee | | qui 85 prt&sent aft@ﬁ thie WRéIREewater.

sol vation peri osid@am@g%dzsu@ thegpBovegiesérdont ﬁ'@F{ idgd N@né&olorat &g
agents. Non-limtin exarrggentof dilytin ents i ude_ | i hat i C

C qgldeﬂ
and ar onat L@ hy& Jvating s mentioned above. Thus, for example, a part
of the solvating agent can be used to disperse the compat-

ibilizing agent into the diluting agent. It will be understood

that the dispersant, while desirable, is optional since its

function is to aid in forming a homogeneous supension of the
15 organophilic clay, i.e. the compatibilizing agent, in the
diluting agent. Such a hoﬁlogeneous supension can be achieved
by mixing technigues well known in the art. When employed, the
dispersant will be present in an amount of from . 1.5 to
- 80% by weight, based on the weight of the compatibilizing
20 agent, preferably from 20 to 40% by weight, based
on the weight of the compatibilizing agent.
_ The'compatibilizing agent need only be present in the
composition in an amount sufficient to keep 'the blend of the
polymer, the solvating agent and all or a part of the diluting
25 agent from solidifying. Preferably, the compatibilizing
agent will be present in an amount, based on the amount of
diluting agent plus compatlblllzmg agent, of from 2.85 to
71.5.g/1, most preferably from i4.25 to_ 43 g/l_. ;

30 While the polymeric compositions of the present inven-
tion are useful as thickeners or suspending agents in suspen-
sion fertilizers, liquid pesticides, liquid herbicides, and
other aqueous systems which require viscésity enhancement,
they are particuiarly useful in the preparation of well

35 servicing fluids and, more particularly, well servicing
fluids made from aqueous mediums containing soluble salts such
as, for example, a sbluble' salt of an alka'li metal, an alkaline

e
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bons containing from5 to 10 carbon atons, kerosene dlesel oil'y .,z
\propanol, certain al kyl ene glycol ethers, vegetable oil's, etc.
articularly preferred are organic:- Iqu|ds whi ch 20 are water $oluble or
n1SC|bIe nost preferably al kanol s having at | east, 3 carpon atons, ethylene
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amount of gREIOEME §g‘rh° VA | “dlfp%nd‘tﬁmrﬁ‘l‘f@‘ﬁ/p%pjdft’s‘ﬁe%r°§ml ch
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30 desirable thjckeners iLch_ar ra can duced
from conpositio < BRek RF%‘*?FS@ Eh?gHenquOh?gvgégfb@e%i% {/) lic-
pol yner, frthmse used fortorell seddébygwelyghdsdi huei mgdageitom almhriessm

5to % sol 5 1.34 jpreferable that a
conpat|b|I|2|n é)%lﬁgﬁﬁ{%?agﬁgéteg gnco atggﬁ I zing agent will be a
material which wi | | EgPepdpddyi Prakerredit hﬁgvygérﬁlnﬁ]crcea@éltsae wakebsity
of the solutions of salts selected from the group consisting of

calcium chloride, calcium bromide, zinc chloride, zinc
bromide, and mixtures thereof.

The use of a solid, particulate inert filler in the

compositions of the present invention aids in dispersibility

15 and increases the rate of hydration of the polymer compo-

sitions in heavy brine solutions. Accordingly, the desired

rheology is obtained at a faster rate when the polymer

solutions are added to such brines. The filler should be a

material which exhibits little or no absorption capacity for

20 the solvating agent and is, in general, non-reactive with the

hyarophilic polymer, solvatihg agent or the diiuting agent.

Non-limiting examples of such solid, particulate, inert

fillers include kaolin, alumina, silica, diatomauous earth,

oil soluble resins, alkaline earth metal carbonates, alkali

25 ' metal carbonates, etc. When emploYed, the inert filler will
be present in a weight raio of polymer to filler of from
1:1 to  1:10. |

It has been found that if the polymer.compositions or

thickeners are aged before being added to heavy brines, the

30 hydration rate in such brines is increased. - Accordingly,

although the polymer compositions or thickeners may be added

to the heavy brines within several hours of their preparation,

longer aging times increase the rate at which the thickeners
hydrate in the Heavy brines.

35 ' To more fully illustrate the present invention, the

' following-non—limiting exémpleS'are presented. Unless other-
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-6- dikuting agent, reduce synersis and, in general, aid in
provi di ng a honogeneous conbi nation of the leyner, t he sol vati ng agent and (
.the diluting agent. Non-limting exanples'0f conpatibilizing agents 5

“i ncl ude organophi l i.¢ . - hectorites, .- organophilic attapul gites,

or ganophi I i ¢ beH&8Ri ﬂ@glﬁﬁ&e@heaﬁkﬁby%‘éﬂl B‘F%&%ﬁ%i’?%s“%’l‘%%s weL'g made
Rroduced by nehhadeorBdnbaveiahtaepeding @t odedurieedadtn fldrEh Rai GMANONFD

agentcan i noPBACEBCREAOR TPpTgs L L FrvtBppar P CL B, e

fumed silica, sggfiadentre®mdilj 1228, suclThes physiealt peapedtysifareasters

ooy 5 Ut SLEARCE BRI g BNy e rayifeg, e

are formed by the vedtsi expsessedealsylfigddops:  dial kyl anmoni um
compound,  wherei nsbhergmnw%cwmeqom@ln%e%%i&@ R0 K W pndr Oups
havi ng 16 carbon atons and 60 to 75% al kyl. groups 20 having 18 carbon

at oirs, (‘based on nunB¥ =ofPI| B}@SFiGuYH)SC Ya (§RStite-clay having a
cationic exchange yp = API Yield Point (Kg/m®) '

10 GELS = 10-sec gel/l10 min. gel where 10-sec gel
= API 10-sec gel strength (Kg/m®)
10-min. gel = API 10-min. gel strength (Kg/m®)



pacity of at
d wherein the anmount of saird ammoni um conpound is from'f00 to 120

| i equi val ents 25 per hundred grans of said clay, 100% active ¢l ay, basis.

Non-1imting

di met hyl
bent oni t e,

t her eof , wherei
preferably 16,

group i s demoecedurieam hydrogenated tall ow. An especially preferred

organophilic

bent oni t e.

When

| east 75 m|liequival ents per hundred- grans of sald,clayg

exanples of such prqferred organophi]Jic¢ ‘clays include

di al kyl ammoni um bent oni te, dlnethyl benzyl al kyl anmoni um
nmet hyl benzyl dlalkyl angRAMPpE bentonite, and m xtures 30

B Y Fa AR D < - B RRES aBY y SRRe AR E sl k!

gano hi

conpat i%i | oLyl age@%hydr?89$§te%reféﬁ%ﬁqy t oAmpRRiup bGP§§@#§§nt to
enhance kg :

diluting ggnt
wei ght , poI

grepareabi 1oy Yy mifkinighe e6getnepi | wtnclaa PRremilee

gt b o opfbon, TogChOR! iy o8 | SR

diesel o0il, 160 parts by weight GELTONE II (Tradename
of an organophilic bentonite marketed by NL Baroid,
10 Houston, Texas) and 45.5 parts by weight of a 95/5

(weight ratio) mixture of methanol and water, the

latter mixture functioning as a _dispersion aid for

the organophilic clay;

15 were

(2) To 200 gm. of this stock diesel mixture
added 100 gm. of XC polymer while mixing with

a Multimixer, and the mixing was continued for 2

minutes;

were
20

(3) 100 gm. of a potential solvating agent
added and the mixing was continued for 5 minutes;
(4) Thereafter the polymer compositions were

allowed to set for at 1least 16 hours before being

evaluated. The polymer compositions were evaluated

in

a 2.30 g/ml brine solution containing calcium

bromide and 2zinc bromide at a thickener concentration
25 of 34.24 g/1 (8.56 g/l XC polymer) by the following

procedure:

(1) 350 ml of the brine and 4 gm. of the

polymer composition (thickener) were mixed together

for 5 minutes with a Multimixer;

30

ml)

(2) The rheological properties were measured;
(3) The samples were placed in pint (500
jars in a roller oven at a temperature of 65.5°C

and rolled overnight;

(4) The rheological properties were obtained

35 after the samples had cooled to room témperature.

The data obtained are given in Table T below.

For comparison purposes, polymeric compositions were

prepared in which the stock diesel mixture was sub-
stituted for the solvating agent (designated NONE). Also

I
?

__.' <

(‘(Ile)y A S wyl'nllxtﬂﬁ%yl o§d' ¥Q£Qﬂeﬂ%§fd 331% t ﬂ'nlelt?:‘ylammn' um
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’5 we:ght +'al cohol , . @ -~ ower ketone, a |ower aI kyI ene car bonate and @
ithe ~ ‘like., Preferred are aliphatic alcohols having from1l to 2 carbon

!atoms ketones having from 2 to 5 carbon atons, and m xtures thereof.
{M xtures of such pol.ar.or.ganic corrpounds and water can be used as vveII as
‘water itself, the latter if 5 sufficient _shear is utilized to disperse

the conpati bi lizing agent. A preferreddi é?!ersant conprises a

_net hanol -wat er m xture cont a| ning from 75 to 98% by wei ght

met hanol and from Ry we r dvaphaggessl vy,
the disper sathﬁ'ayd’E%n'pﬁ‘?‘%%e ?1% Wso&g%f’g% S0l % |9r?m§ grﬁgs nent | oped
above. Thus, far genglaBr.a/PaBr,of biri@esol vats n§2hg Eaﬁnbefrlf’éfbd 2]

di sperse the q@gg%t-lal ?bijh_él @? ﬂgﬁg?d‘gt Sohp8udbkuting agent. It will be

understood tha i Spersan e desirable, is optional since its
function is to aid in fornm ng a honbgeneous supensi.on of the 15

or ganophi l ic cfapction, a?hé°28ﬁﬁaﬁf3b?9ﬁ£‘|tﬁg adedt tigpaldy il tuGay Ryetren
Such a honmpgenepys ﬁﬂ@l&‘ﬁﬁtoél mm@;mw tre my@mi@cmwefs wldatly:

known in the art Sn erTB ge Eh%dls ers ntwlll e rese in an
amount of fronfeduced gsceyidenced By eologlca oper 1es.

‘Table 1

8.56 g/1 XC Polymer in 2.30 s/ml CaBr,/ZnBry Solution

Initial ' Final

: Rheology* o Rheology**
Solvating Agenﬁ 300 PV YP  GELS 300 PV YP  GELS
‘None . . 23 17 o 1/3 104 51 2 3/3-  °
Ethylene Glycol ' 35 32 015 1/1 103 69 1.8 2/2
Djethylepe Glycol 43 38 o0.2a 1/1 169 94 0.37 6/6
Triethyléne Glycol - 27 21 o /1 151 89 .3.8 4/4
1, 3-Propane diol _ 26 18 o= 1/ 148 58 4.3®@ 5/5
Glycerin 28 28 o N <157 92 3.17 3/4
None-Dry Pawder XC Poymer 20. 13 034 1/- 76 48 1.37  2/2

* After 5 minutes on a Mu]tfmix'er
_** After rolling overnight @ 65.5°C



80% by wei ght, based on the weight of the conpatibilizing 20 ageni, .

prekerably from 20 to -46% by wei ght, based od the weight of

onpati bilizing agent. The conpatibilizing agent need only be present

Nl the conposition in an anount Exafnfgle ént to keep. the bl end of -the
mer, the salvating agent a@l r Of it il @t 25 agent ..

fromsolidi fﬁscﬁtj'.mer Isr%él}é%bﬁl)/? sﬂ]‘gereg(?rr%f%?{beﬁ-%zﬁln zgg‘een;ftovlmﬂlgl“ be present A,

i n an arogntprdasssboceon the anount of diluting agent plus conpati bilizing

agent, of from,2 84 0gql- O lai D8] RfCrALY. fIm dde@ni® 43 o/ 1. SO

Wiile the po ))ITEI’IC cgrrp05|_|ons of the presént inven- tion are useful as

t hiskeners or susprgRrepPhibhes icAayusperndstoh Mdrt 9§ 2ERS, 95/Gui d

pesticides, Iiqui %I@E@fﬁ' g€ medRAnSNYnAUMEORIS S¥SEeRExAI & require

vi scosity enhancenent, they are particularly useful in the preparation of .

wel | 35 servici ndlu¥timiger ohQr harBIp4FEPEul arly, well servicing fluids

made from aquggus TEYligms iRl polgmeel ihi¢casktisisuribbs,2 Wereexanpl e, a

soluble salt of an (ﬁik“gli t al ag al.kagi ne earth nmetal, a Goup Ib

metal, a Group |1 9AE%I2NATIERE AsPMEEFSE0l ubl e salts of ammonia and

otj@r cationg) IU0Ggm. of the solvation aids indicated in Table

2 were added and mixéd 2 mihutes;

(4) Thereafter the polymer compositions were allowed
to set for one hour before being evaluated.
The polymer compositions were evaluated
15 at a concentration of 22.82 g/l (5.70 g/1 polyrer) in the
2.3 g/ml CaBry/ZnBrj brine. The API rheology was
' obtained after mixing 15 minutes on a Multimixer :
and after the samples were rolled for 16 hours at
65.5°C. The data obtained are given in Table 2.

Table 2
Initial Final
Rheoiogy Rheology
_ 10 Sec. 10 Sec. }
Polymer ' Solvation.Aid* PV Yp. Gel PY YP Gel :
ceLLex! cMe 70% £6, 30% NVP 20 0.0 - 0.10 32 0 010 f
CELLEX CMC EG 20 0.5 0.10 25 0.15 0.10 .
XC Polymer 70% EG, 30% NVP 23 010 0.0 59 2.10 o0.24
XC Polymer EG 22 0.15 0.0 57 1.8 0.

! Tradename of a sodium carboxymethyl cellulose (CMC) marketed by NL Baroid,
Houston, Texas _ ' '
* EG = Ethylene Glycol; NVP = N-Vinyl Pyrroliodone; % by weight



t hi ckened heayy brines, i.e. aqueous solutig of 5 sol ubl e salts of
nmul tival ent cations, e.g. Zn and Ca. The nost preferred thickened heavy
bri nes, particularly t hose used for well EéiﬁEifﬂé fluids, are nmade from

bri nes having a densusalﬁﬁ@at@dsmw@ﬂtﬂoﬁe @épk. pEepeekal hslagetaér pdoBeavye
-bei nes conprise water sol utiong of salts selected fromt ‘ég%teﬁp ig an

consi sting of ceﬂ’fcﬁﬁﬁmfbltﬁ dri d&he POINBEENCOMBRSE L ORSh ¥ eLR 8?’?’
brom de, and m atw el heaeaﬁudeamusiad@fbmma)Isbdutpa:untaeuﬂ-aat eohoentrhitibas

h 4]
and i ncr oasc  HTEE T TRPAEacr ol SNBSS yase PERBEPEReT il Bhetbis g -
“brine solutions. Aftéx:dzir&jwrhgﬂo}ogulmealdpsppedtn.leeoWegg obtainedton tde¢ semples
faster rate wheng YIBS B0} e 80%/808 BHAREARS THENaBOLABSor THC Rl

should be a materi a V\/mch exhi bits I| eor I on capaci
the sol vating ageatbenrte sbrllﬁgg@ﬁerwenhoﬂaféSGﬁﬁvebm VE tﬁﬁa‘cﬂﬂjfo RuSiten ,

pol ymer, sol vat i figk 9L e r@f aEB%ddéJ\&'tIﬂﬂQadiQeﬂlnuE@B n @ uungigxaepl, esmaf API
such solid, cgartlculate i ne illers.include kaolin,

al
e e o B LR T temcratine FoIkERELORCEoRh Hasathen: AoRduELed on
al kali 25 MetedclC asdmphees, m:t:Ccomgd!aemsmp,l oytesl, At hepondet pbnymem Were

evaluated at the same concentration. The data obtained are

_ .
t hi ckerter cerrp05|t| ons areg particularly useful in the prepa- ration of ;é

given in Table 3.



e present in a weight raio of polymer to filler of from 1: 1 to . 1:,10.
tYhys been found that if the pol ymer conpositions or ‘thickeners are aged

b e being added to heavy brines, 'the 30 hydration rate in such brines
is increased. Accordingly, although tHE:ponner cqanS|t|ons or, t hi ckeners
may be added to the heavy brines within several hours of their preparati.on,

| onger agizgt mes increase the rate at -which the thickeners hydrate in the_s :

heavy brin 5 To nore fully illustrate the present invention,
the foll owiBg-horelimtinguexanples afe preserted. Unl ess other- W se

i ndi cat ed, aI'E plgysstcal -prceperct:ymrreas'ur menssaner e nade in accordance with
testing prdsedurés set forth in STANDARD PROCEDURE FOR TESTI NG DRI LLI NG
FLU D APl Rg? {13B, Seventh Edition, April, 1978. " The physical property
paraneters % referred to in the exanpl es, unless otherw se indicated, are
inunits expressed as follows: 300 rpm= Fann V-G Meter-dial reading at 300

rpm PV = APl k) asti & V'&tdﬁltﬁe(ﬁps)pyau: ARl Yield Point (Kg/[err])
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10 : GELS = 10-sec ‘g'e|/1'0 mn. gel where 10-sec gel = APl 10-sec gel
strengt h(Kg/ n2) 10-mn, gel. APl 10- m" . gel strength (Kg/[err])
EXAMPLE 1 Pol yrer conp05|t|ons were prepared by the follow ng procedure:
(1) ¢ A stock mixture of. diesel idm @d‘!mat hyI 5 benzyl

di hy%‘fogenat ed tallow ammonium repared by mxi ng
together with The HIheing m%rdem%stwteapﬂ hg?e§°1"8t@90 ofakfs

wei ght di esely idr, ana%bmmfsr,ma (et g8k nehb TENR hb—:(—‘ib&%nayereiya%yl

or ganophi | i*c bent oni te @'; NL Baroi d, 1(1 us%ﬂ& Texas) nd
45.5 part StasFhndiagiee Y9§‘/"§ VEnd amy; Hol 1apd) t&‘Flrnﬁtsﬁaﬁél
and wafer ,£1dilde lodd efontvcd Lardﬂlﬁwuzslmlmgavgsb: finegispersion aid for

the organophilic clay; (2) ~To 200 f this stock diesel mxture
15 were added 100 gm of XC pol yner iﬁ-&&—n&e ing wwth a Multim xer, and the

m Xi ng- was cont iAmUEE polyRemqonmssition was prepared by mixing together
20% by weight XC polymer, 25% glycerol, 54.6% isopropanol, and
0.4% CAB-0-SIL M5 (fumed silica) and aging 16 hours.
10 ) | Sample B
' The BOHRAMYL CR composition was prepared by mixing
together 20% by weight BOHRAMYL CR,  25% glycerol, 54.6%
isopropanol, and 0.4% CAB-O-SIL M5 and aging for 16 hours.
Samples A and B were evaluated at a concentration of 15
15 ppb (3 ppb XC polymer or BOARAMYL CR) in a 1.}?2 g gellBrz/ZnBrp_
solution. The solutions were stirred with a Fann V-G meter at
300 rpm for 1 hour and the dial reading was obtained initially
and after 30 and 60 minutes, The solutions were rolled
overnight at 65.5°C, coocled to room temperature and again
20 evaluated. Thereafter 28.53 g/1 of BARACARB were added to each
solution and the API filtration test conducted on each. As can
-be seen from the data obtained and given in Table 4, both the
XC polymer and the BOHRAMYL CR act as good filtrate control
aéents in the presen_cé of a calcium carbonate bridging agent

25 after hot reolling.
' Table 4

8.56 g/1 Additive in1.92 g/ml Solution

M Fann V-G Dial Reading ) APl
Minutes at 300 rpm After Filtrate
Sample _ 0 30 60 Rolling __ml.
19 24 26 91 28

B ' - 12 13 15 23 10.8



)

100 gm of a 'pofential solvating agent were added and,t

Xi ng was continued for 5 mnutes; 20 (4) = Thereafter the
onpositions: were allowed to set for at least 16 hours Dbefore
bei ng eval uat ed. The polynmer conpositions were ‘evaluated in
brine solution containing gglciumbromde and zinc bronide at' a
t hi ckener concentration 25 of 34.24 g/l (8.56 g/|I XC polyner) by the
following procedure: (1) 350 m of the brine and 4 gm of the pol yner

conposi tion {hhi thenefglVewing) x&ampa@et,hebrife SyEURLS iW thhfch
Mul ti m.xet.; S The_ rheol ogi.cal properties were neasured; (3)
The_sghéléglggfglglgggae?ﬁgé%ﬁtw§§80€ﬁ§§gfaygr$na§ f%}f@Ysbven at a

tenperature of 65.50C and rolled overnight; (4) The rheol ogical properties

ver e obt ai ned 35387 &émlthe sanpl es hadC%©b§ed to roomtenperature. The data
obtained are givyeo gpmIabl e | bel ow. FRggggonpari son purposes, polyneric

g/ m

conposi tions
stituted for t

10

15

20

1.82 g/ml CaC_lzh_/CaBrz/ZnBr2
1.86 g/ml ' CaBrZ/ZnBr2
1.92 g/ml - . CaBr,/ZnBr,
2.30 g/ml CaBrZ/ZnBr2
Example S
Sample A
‘Suspensions of XC polymers were made in th R%g%kgg}gg}

he. ,
pol ymer

a 2.30

re.pr red in which the st®ck diesel mxture was sub-
éggogzﬁfing agent (desifﬁﬁ&gi??@?@@. Al so _

¢¢uan

manner: 58.8% of fsopropanol and 0.2% by weight of CABfO‘SIHl-

were mixed on a Multimixer for 2 minutes. Following this, 20%
by weight of the XC polymer was added and'thé'mixing carried
out for an aéditional minute. Twenty-two'percent by weight of
glycerol was then added and the mixing continued an additional
1 minute. '

After standing overnight, the suspensions were tested at -

a concentration of3.56 g/1 XC pblymer in ‘brines of wvarious
densities. Rheology was taken on the Fann Model 35-A after
rolling 1 hour at room temperature and again after rdlling
overnight at 55.5°C. The API filtrate was run after adding 28.

" g/1 calcium carbonate bridging agent to each sample.

Sample B
The method used in:preparing Sample A of Example 5 was

carried out except the suspension contained 40%by weight
isopropanocl, 20% by weight XC polymer and 40% by weight
glycerol. '

Control samples in which dry powder was added directly to
each brine at the8.56 g/l level were also tested in the same

‘manner. The results are given in Table 5.

-

53




1 -

th-e dry powdé‘rl,ed unsof vated XC pol yner was eval uated in

As can be seen from

the .data in Table 1,

t he

[err]
nunMer ous conpounds function

bri ne.

as sol vat i ng.agentg: . Additi onal | y, it can be N&een that without a sol vati ng
is greatly reduced as evi denced by poor

agent the hydrati ol® r at
eol ogi cal

Sotution Initial * Q&
Sol'vating Agent & =™
23 17 0.2% 1/B

35 32 0.15 1/1.
43 38 0.24 1/1
27 0 1/1

18 0.39 1/1

28 o0 1/1

13 0.34 1/-
After rolling overni

|_\
U'l.

(2 |

16 Hrs. &56.5%0%
600

AP} Rheo1ogy _
3

Table 5

One Hr, @ R.T.
300

600

8.56 /1 XC Polymer in Brine Sofution

Brine
Solution -
(g/l)

Solvating

Agent

o < o Finab Rheokbgy* o
300 PV YP " GELS

104 51 2-59 3/83- "Ethyl ene dycol’

o o cu

300

103 69 1.65 2/2 Diet hyl'ene d ycol

8%, 2,03
58 a4 39
92 3.17
48 1. 37

@let],

o o oN O

a

- 147
OS**
0S

7 0.5
22.5 1
19 1

1.39
1.39
1.39

22% Glycero)
40% Glycerol

NONE

A4 A, «3- Pronang did o
5/5%9 ycerin"—
3/4 None-Dry Powder XC Poymer
5 mnutes on a Multim xer **

212 * After
un
(TR R . S .
~ . W0 [+ ]
oy o o
N~ Eg (V<]
— —
-~ o~ oS
o
o &N W ™
— - <<
o
N < N O
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gee .8
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o O
| 5 b
v O
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90 46.5 0S 224
61

LRL)

1.80

1.80

22% Glycerol
40% Glycerol

.
o

0S

2]
o

36 123
39

70
76
136

1.82

.1.82.

NONE

L]
~—~

N

0S

0.5

22% Glycerol
40% Glycerol

200

1.82.

169 94 0.37 6/6 Triethylene G ycol

135

7T

proper 8 gs~ Takl &0 18. 56 ghl XC Bol ygmer ioh 2. 30 gkdiia[ e r]

w RHee] ogy**
PV YP CELS None

&N
o

~
o

—

145

13

24
59
150

i.86

. 1.86

NONE

[yr]

99
174

33.5
100

22% Glycerol
40% Glycerol

M~
™

126

20

1.86

26
28

20.

27

*28.53 p/1 BARACARB CaC04 bridging agent added to hot rolled brine

** Off Scale

&



- Exanpl e 2 Pol yner conpositions were prepared using the follow ing.
" ‘procedure: (1) 200 gm of diesel oil, Aegm of GELTONE [&rr] 11 5
organophilic =zl ay and 2.4 m . of the 95/5 mi xture of methanol '@ and, water
were m xed on Multim xeep Bor 15 &inutes; (2) 100 gm, of 'the pol yner
indicated in TaM®E] 2 wer emadiledeingl B xed 2 nminutes; 10 (3) 100
gm of the soly&Edbn alds indicated n. Table 2 were added and ni xed 2
m nutes; (4) SThereafter the pol ynmer conpositions were allowed to set for
one hour before bef{ng eval uated. The pol yner conpositions were eval uated 15:
at a concentrationjof 22.82 g/1 (5.70 g/l polymer) in the 2.3 g/m -
CaBr2/-ZnBr2 brine. | The APl rheol ogy was obtained after m xing 15 m nutes on
a Multimxer and @{terthe Gnpl®s®™w& e rolled for 16 hours at [err]. The

L

data obtai ned apg ¢iven in Table 2. Table 2 Initial Fi nal
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Rheol ogy - 3 Rheol ogy 10 Sec. 10 Sec. Pol yner

Sol vation. Al d* . PV YP  Gel PV YP CGel [err] CMC 70% EG Y
30% NvP_ -20 © 0.10, 0.10 32 0 0. 10%ELLEX CMC EG

20 0.05 0.10 25. 0..15 0.,10 XC Pol yner _ 70@6EG§ 30% NVP . 23

0,10 0.10 59 2As0cap. be %@Grp&rﬂfe}\éhe data jnsTable 5, activatipn ofjths

G120 o7 1. &k EolQm%Q wiadeonaegycarsddprodaaeosyhehbpll cébtakosées.
N

(CMC) narketed hy. Bar qi d ton, .fexas * EG = Ethyl epe | ; T
N-Vinyl  Pyrrol | mxmaﬁ;%ﬁéﬁ? Fryid | 1P8s s S ARY %ggpgght%?’%r?sd W Ene
prepared using tdee ipramstioe 961 Edaed| pollymdheapodbppesedohpothei vnechdveted
eval uated in an 1.,39 g/m calciumchloride brine solution at the
concentratidﬁs!?olﬂqéhbd in Table 3. The sanples were prepared as in
Exanple 1. After the rheol ogical properties were obtained on the sanples
rolled at [err], 28.53 g/l of BARACARB (Tradenane of a cal cium carbonate
bridgi ng agent marketed by NL Baroid, Houston, Texas) were added and m xed -
2 mnutes on a Multinmixer. The APl 10 Fggéﬁkigwgtenperature filtration

test was then conducted on
The procedure of Example 5, Sample A, was followed using

DEXTRID (Tradename of a bacterially stabilized pre-gelati-
nized starch marketed by NL Baroid). The results are given

5 in Tabie 6.
‘
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é&ch> sanpl e. For

a concent gat I on.

Exanpl e 4 Thg f ol
and BOHRWL TRA

conparison, the dry powder pol yners- were eval uatépl at lhe
The data obt ai ned &% given.in Table 3. [err] [err]
owi ng exafpfe deronstrates the“3ol vation of XC. pol yne
adgnadre & & nofR iQni Ehidr oXy &t hyIN'sRar 68 mai ket ed by

Avebe, Veendanf | land) and their use as 5 fluid loss control additives in
heavy brines& Sanple A An XC pol ymer conposition was prepared by mixi ng
t oget her 20% by wei ght XC pol yner, 25% gl ycerol, 54.6% i sopropanol, and
0.4% CAB-O-SIL MY (funed silica) and aging 16 hours. 10
Sanpl e B The BOHRAMMSL CR cosposition waswprepared by mxr ng toget her 20%
by wei ght BOHRAMML GH, ~25%wyl Fcer o ,—54. ¢8%~l - - NN
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T

i sopropdnol , *fand 0.4% CAB-O-SIL M5 and aging for 16 hours. Sanples A and B
were evaluated.at a concentration of 15 1.92¢¢ M 15 ppb (3 ppb XC pol yner
or BOHRAMYL CRj in a, A . CaBr2/ZnBr2 solution. The solutions were stirred
with-a Fann V-G meter-at- 300 -rpmfor 1 hofiXxa®rile he di al readi ng was

obt ai ned |n|t|aIIy an d,60 S | u n

G\?ﬂr night at [err] Cgﬁ?%F8%9£% ?g Eg%g%fges ans Hz}ﬁaeisﬁ Zgbgeggrﬁgﬁgg%é%
Thereafter 28. 53a<§/ PoPOE;mAeAﬁ’aBP%@MEXada‘éedﬁédé‘ﬁcﬁfse|mﬁrwrehﬁallﬁhéesmtarch
filtration test "gapdetlad B3N MAHRr AY)CAN B SRAELTTHRIIG HRIR DPipded 7,
and given in Table 4, both the XC pol yner and the BOHRAMYL CR act as good
filtrate control agents in the presence of a cal cium carbonate bridging
agent 25 after hot rolling. Table 4 8.56 g/1 Additive inl.92 g/m Sol ution

300 rpm Fann V-G Di al Readi ng APl M nutes at 300 rpm Af ter
Filtrate Sanpl e 0 30 60 Rol |'i ng m. -
A - 19 24 26 91 28 B

12 13 15 23 - 10.8



t he- foll ovvi'ng exanpl es, Dbrine systems in which the poI yrrerl £

[ &

jtfs ensions pere tested were as foll owsyal.39 g/ m [err]
g/ m < [err] 180 g/ m- o [err(,].| 1.82 g/m
eyr] 1.86 gkl | < rr 1"92 ’ Jlerr] 2.30
g’'m Las ﬁemr] ‘Ex§np|8 Sar%le:A ﬁjsrpensmns oE )&': pol yrer s
were rmade ie 8 fo Wi ng mannef: 58.8% of [ sopropanol and 0.2% by
wei ght of CAE 0-YLL 5 were mixed on a. Mil'tinixer for 2 ninutes. - .
Following this, 2P% by weight of the XC pol yner was added and the m xi ng
carried out for ap additional mnute. Twenty-two percent by weight.” of
glycerol was then|jadded and t#e mi xing continu&d'8n &8ditional 1 minute. 10
After standing,overnrghty, tRe<susferSi orfS Mer e St eocat' a tbridentration of
3.56 g/lI XC poﬁjvrmr in brines of various densities. '~ Rheol ogy was taken on
the Fann Model 435 A after rolling 1 hour at roomtenperature and again
after rolling © 2 o < o e m© oo o~
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overni ght- at «[err]. The API* filtrate was run_after adding 28.53 15 o/l

cal cium carbonate bridgi ng agent to each san‘B‘P‘b. Sanpl e B The net hod used

in preparing Sanple.- A of Exanple 5 was cargje t,except the suspension
cont ai ned 40% by wei ght .i soprapanol, 20% ‘éxa'_g f 8XC pol ymer and 40% by
\Aﬂght 20 gl ycer ol .Theoprreaie &mep lods Exampiiiec b , df 3mpbevfer wags fadldiowed using
dhFectly to each i Dt af 9 é@}qif' £u .
manner. The resul sLLartﬁ(ea{?:f/en In %ﬁ.?%od‘?ﬁ!ﬁeﬁx}s o)h%'ﬁerr 1%&,&5 gg%@bg:hc)
seen fromthe damerke by BL Bareid: iHpustor hdexd ol yHRe s tshare given

gl ycerol progduced grfyced vi scosities.
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tionally, API
suf vat ed pol yger 3
procedure of “Exany
a bacterial | yZsfah
The results areSdl
of Exanpl e 5,&Sany
of a pre-gel atini z
in Table 7. [ er

™

16 Hrs. @ 65.5°C
300

600

3

AP] Rheology

Table 8
One Hr, @ 23°C
300

—

8.56 g/1 CELLEX Polymer in Brine Solution
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fluid | oss control
iliged prey
verns i

ed starch market ed

r]

Solvating
Agent

S opposed to the un

| atep - i z
bl evoN |
le A was followed using as a polyner | MPERVEX (Tradenanme -

st arghgrar seted

ﬁ enhanced in.the activat ed or
ivated 5 pol ymer.<Exanple 6 Thé
le 5, «Sample A, was fokl owed using DEXTRI D (Tr adenane of

s ed WML Bar'oi d) .
@rr] & cExafpl® 7 The procedure

by NL Baroid). The results are given
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n
o

43

84

35

70

1.82

Glycerol

[Te)
o

16

15
17

1.86

NONE

17.5

0.5

1.86

Glycerol

18
19

10
10

17

1.92
1.92

NONE

Gl ybero]

uw
Q

10

18

24

44

19-
21

100

2.30

.NONE

49

90

42

2.30 .

Glycerol

*28.53 ¢/1 BARACARB CaC04q bridging agent added to hot rolled brine

** NC = No Control
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T . >
[err] <. Exanple 8 The procedure of Exanple 5, Sanple A, was foll owed ) L
usi ng CELLEX (Tradename of a sodi um carboxyn®¥hyl cellul ose (CMC) narket ed B

by NL Baroid, Houston, Texas). The resultg,ans1@ ¥en 5 i n Tabl Q;_,&.-j,__,“,__u Tirdd s
[err] Exanple 9 ‘ﬁg%nmeumeﬁ Exanpl.e 5 was

o - [err] d . :
fol.l owed usi ng DRI SPABhETRIRSESIE ool BeRRhe ofi WagafBd:lPHeehsid@ DRISFAC,
ket ed by NL Baippih@knakiae d£S8IgcE) el dH MeBarBokghle@h9l cellulose marketed

by NL Baroid). The results are given in Table 9.



[err] Exanpl e 10 Pol yneric suspensions -of BOHRAWL CR = ., t
5- 1 i nked hydroxyethyl starch were made according to the follow ng

gd: ‘5 * . 57.8% by weight of & diluting agent conprised of

er i sopr \?Eanol (I PA) or ethyl ene glygol nonobutyl,ether "(Butyl

osol ve) were-adm xgddon & Ml tigrixer thow | & not e i &h 02 aiei ght

percent of CAB-&F L. Twent yQp&ced by v&ight & BOHBMEL CR was then
added and t hexrt'Xi g continued for an 10 additional mnute. - Gycerol, in
an amount of 22% by wei ght, was then added arid an additional 1 m nute of

m xing carried out} The sanples were allowed to stand overnight after which
they were tested ax8.56g/L agtiye pol yner basisn,bripeg of various
densities. Rheol gy data wasphtai ped.,0n @ FAannhdel &5 35ARfter
rolling | hour @§ foomtenperature and again after rolling overnight at
65.50C. APl filhfales were run-after the 28.53 g/ |
..’-~ 8 .
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additiom-of *+ [err] bridging agents. Control sanples in which A dry
powder ed BOHRAWL CR was added to each brine were tested in the sane Eé
manner. The data are given in Table 20 10. - [err] [err] Exanple 11{ 2
A pol yner suspensi on was prepared by m xi ng }GU_ grans of carboxynet hyl -

sgfarch (CV5), 200 grams of ethyl ene gl yccéxaégqgrférs of isopropanol and 5

geans of CAB-O-SIL Mb for 3 minutes 5° i xer. A second pol yner
suspensi on was prepar @dllgmemixi ngstéppastionlsy woiEgBORFAMEI: pCRy wa10Ss S3- ljawktesd
oy o gofl%e})gxbagsxyg'txge' s @b 0wB2E! Sdte WeEEBEa%hg! YT ERENEo110wing
- method:
5 - 1. 57.8% by weight of a diluting agent comprised of
either is’opropanc;l‘“gogmc' or ss\t‘a}z?ﬁn_e_mﬁl‘zs‘gl monobutylether
(Butyl Cellosolve) were admixed on a Multimixer for 1 minute
with 0.2 weight percent of CAB-0O-SIL. Twenty percent by weight
~ of BOHRAMYL CR was then added and the mixing continued for an
10 additional minute. Glycerol, in an amount of 22% by weight,
was then added and an additional 1 minute of mixing carried
out. The samples were allowed to stand overnight after which
they were tested at8.56 g/l ‘active polymer basis in brines of
various densities. Rheology data was obtained on a Fann Model
15 35-A after rolling 1 hour at room temperature and again after
| rolling overgai?gnai: 2}165.5°C. API filtrates were run after the
addition of CaCO3 bridging agents. Control samples in
which 8"(56 g{i]i:y powdered BOHRAMYL CR was added to each brine -
were tested in the same manner. The data are given in Table

20 1o0.



{ght KLUCEL H [err] of a hydroxypropyl cellulose 10 mar ket ed by ,

cules, Inc. The XC and CMV5 poI ynmer suspensions were mixed with a 1.92

m CaBr 2/ zZnBr2 solution for utes on a Multim xer. The coihcentration
of the XC ang CMS polyners 11. 41% i'n the.brine.salution were A~ and

20.26 g/l r@pecilvely 14.26 g/1 The sanple was divi ded into two equal
portions and =A, of 1§ o CaGO3 wer ecadded t ey aBecsapl @ « The sanpl es were
allowed to hydr‘gatEP Qsesnaghtdab' reonst efper akilirg, ~andstke~APl properties '
deternmined gft®t TrGlling ofernight at 65.50C. TIé Tata obtained are
gi ven in TabMe 11 Table 11 Sample 1 2 XC Pol ymer, (g/l)
2.85 % 2. 85} Car boxynet hyl Starch, - (g/l) :
‘5. 7\1_ 571 €al ci um Carbonate, (g/l) -
0 14. 2611 ni twal Propeyties After 15 Mnutes on a Miltim xer
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P1 stig.Viscosity < : 12.5
13.5 Yield Point (Kg/ n’>)

0.
0.15 10 See. el ftrength (Kg/[err]) o 30
0. 02 0. Oz;gFfr operties After Hydrating Over ni ght at 230C Appar ent
Vi scosity Swd 2000 m N 26 28
Llastic Viscosity- g5l owea © oo - - 19
21 Yield Point (§g+*[~e~ rD : ' 0.71
"0.71 10 Sec. Gel Strenpth (Kg/n) 0. 05

0.05 APl Filtrate

14
3.6 Properties After Rplling Overni ght at 65.50C Apparent Viscosi ty

26 23 Plast{c“Viscosit

19.5 - 21 Yi egad"’voﬁt ‘(“Kgf{e"?r

0. 68 0.71 %0 Hec. Strength (Kg/[err])

0. 05 - 0.05 AB :iltrate

35 17 SHANMS 1. A Qobyner conposition for thickening

aqueous nedi a whi ch cﬁtrprwsoesN (M v & water dispersible, particulate,
organi ¢ polymer whigih| increases the viscosity or decreases
: .
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lui'd 1 oss of an aqueous nedium and nornally forns aggl orrerat es upon
an aqueous medium (ii) a solvating agent ‘conprising a wat er®

uniformy mxed with the pol yner
rati o of polynmer to solvating agent of 1:2 produces a mxture
wi th substantially no free liquid solEwamnbe abknt present after

ifion to

Ci ble, polar organic |iquid which whe

in a weight

not

qui escent f or ONEAWS ag%ﬁ% %@ﬁsiSW&étMeﬁé&d& eﬁl&g &hféﬁ gf‘:‘ééns%’é’

(i) a di

| uti ng gani c i qui

sol vating ageatboxymethydormbmh oIfME cl2Qi0ngdams of =& thylewrergiveahe 50
sol vating ag??ﬁls'éf 4y fcgg;r?ﬂéf ag'ld/ r SRBLSE rﬁiﬂ—d-ré)lrﬂ 45t for §?J1@Qﬂ:es

atons, an al

pol yaI kyﬁeneogl $cBR1ESRERRRINg 4 toO 9 car bon atom; an ami de cont ai ni ng

ene tri1o alnlng m3 to 5 carbon atons,

from1l to 4 carbof akedhd YPoldmBrXtsiSpdHeIERf was. reﬁa@@@ﬁ?' tmu@;rin@s 10

claimed in daim1l where the sol v ent co ses, et hyl ene ycoI or
gl ycerine. PartsAPYc‘ﬁ?rb%gFt?gﬁ(ca%" %ﬁ'm%ﬁ pants ng?v\ﬁl edr‘-gbte %'

wherein the

cont ai ni ng frg éttOKJLQJcCﬁ.”i-P” ?W[

cont ai ni ng
10

15

dliobl ngard et pasx t3 byqueﬂght|¢ﬂ1dtsb£r@|pa@b&ﬁﬁbhtalﬂydngch% o

marketed by Hercules, Inc. The XC and CMS polymer suspensions
were mixed with a 1.92 g/ml CaBry/ZnBrg solution for 10 minutes
on a Multimixer. The concentrat:.%? of the XC and CMS polymers

in the brine solution were A © ~and 20.26 g/1 respectivel
4.
The sample was divided into two equal portions and 1 Azs 1f

CaCO3 were added to one sample. The samples were allowed to
hydrate overnight at room temperature, and the API properties
determined after rolling overnight at 65.5°C. The data
obtained are given in Table 11l.

remai ni ng

blarok§hesgls cetludano!

~
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at I-'Ieas’l' ~3* car bon atgns, or a mxture thereof. 5. A conposition as '
claimed in.any precedl ng C ai mwhich- conprises a conpatibilizing

agent capable of .ncreasing the vi scosiBn of the diluting agent.

6. A conposition as clkaimed.in Claim5 wherein the conpatibilizing
agent conprises t he reaction produghppf g nethyl benzyl dial kyl

arfroni um conpound, wherein the ammoni omm——ctompound contains 20 to 35%
5 al kyl groups having 16 carbon atons and 60 to - 75% al kyl

groups having 18 carbon atons, (based on a nunber of alkyghppie
groups) and a snectite-type clay having a cationic exchange"——
capacity of at least 75 mlliequivalents per hundred grans q)f clay, the
10 armount of ammonium conmpound being from 100 to 120 ~ -
mlliequi vaX(erDl;ywr. (03)granms of clay, 100% active clay basis2.86 A 5.85

conpositio ai wherein 1.5 the snectite-typ lay is :
i ?ﬁa@%og)( ﬂ gtgr% {’Qg@) iti as clai rrgcﬁ a3t 7h

hect-orite ent onl A conposition
6 or 7 wheGadichum tChebomtthyl(Gldéhzyl di al kyI anmoni um conpound 0 14.26
Initial Properties After 15 Minutes on a Mu1t1m1xer
Apparent Viscosity ‘ 14 15
‘Plastic Viscosity 12.5 13.5
-'Yield Point (Kg/m®) 0.17 0.15
10 Sec. BGel Strength (Kg/m®) 0.02 . 0.02
Properties After Hydratin'g Overnight at 23°c
Apparent Viscosity ' 26 28
Plastic Viscosity ) _ 19 21
Yield Point (Kg/n®) - 0.71 0.71
10 Sec. Gel Strength (Ke/m?) : ' 0.05 0.65

APl Filtrate _ 14 3.6

Properties After Rolling Overnighf_ at 65.5°C

Apparent Viscosity 26 23
Plastic Viscosify ' ) ' 19.5 21
Yield Point (kg/m*) _ 0.68 0.71
10 Sec. Gel Strength (Kg/w?) | 0.05 005

API Filtrate , 35 17

\



. net hyl benzyl - dihydrogenated tallow ammnium 20 chlori.de.s 9.
A cdnposition as clalrredlnCIalmSWnerelnthe ent is a
ryiculate silica gelling agent. 25 10. clained in
precedi ng C ai m wherei n the wei ght rati o of MH@, ’ to pol yrmer
is froml1l:1 to 5:1. 30 S Acon%amtlon |m10 —
wherein the weight ratiois from2:1 to 4:1. 12. - A corrp05|t|on )
~clainmed in preceding Claim which conprises from 10 to 25% by
~wei ght  of Sgkéﬁﬁé_polyner 13. A conposition as clained in any
pr?ped!ng Claim mhlch conprises from 5 to 88%.by weight of :
sol vati ng agent. co Ition as clai.ned i n recedin ai_ m_whi ch
conprises from 2 fb 709 n'gﬁﬁ"ﬁﬁt ctﬁmp(ﬂsij&ﬁoﬁb gagnté(hﬂ:kel%lng gﬁqé’gr?f)“gm tion
as claimed imedly witbctedsomprdsesn
(i) a water dispersible, particulate, organic

polymer which increases the viscosity or decreases
the fluid 1loss of an aqueous medium, and normally
forms agglometétes upon éddition to an aqueous medium,

(ii) a sq’lvating agent comprising a water miscible,
polar organic 1liquid ‘which when uniformly mixed with
the polymer in a weight ratio of polymer to solvating
agent of 1:2 produces a mixture with substantiélly
no free 1liquid solvating agent present after remaining
quiescent for one week at ambient temperature in a
sealed container, and

(iii) a diluting agent comprising an organic
liquid which is not a solvating agent.

2. A composition as claimed in Claim 1 wherein
the solvating agent is an aliphatic glycol containing
from 2 to 5 carbon atoms, an alkylene triol containing
from 3 to 5 carbon atoms, a polyalkylene glycol containing
4 to 9 carbon atoms, an .amide containing from 1 ¢to
4 carbon atoms, or a mixture thereof.

3. A composition as claimed in Claim 1 wherein
th,e solvating agent comprises ethylene glycol or glycerine.

4, A composition as claimed 1in any preceding
Claim wherein the diluting agent is a 1liquid aliphatic
or aromatic hydrocarbon containing from 5 to 10 carbon
atoms, diesel oil, kerosene, an alkanol containing
at least 3 carbon atoms, or a mixture thereof.

5. A composition as claimed in- any preceding
Claim which comprises a compat__j.t_:ilizing' agent capable
of increasing the viscosity of the diluting agent.



whelei i ¢ hespol ymer is a cellul ose derivative,

claifm 15.wherein the pol ymer conprises xanthan gu

saccharide gum or mixture thereof. 16. A cogr03|tmﬂH“
cel [ ul ose, hydroxyet hyl.“starch or: car boxyme . sta sCOP(pOSItI

as claimed in claim1 and substan- tially as herei nbefore descrlbed W th

Lg.ference to any of tge Exnerrg._jI E‘%oéSC&dﬁ)V\ggl cs.lfarl\ﬂe% ngn f ldiatq.rﬁ’m Echpn PPIlI’rTlEd

ingacd ignm

COHDFISGS

in any of the pridteedi sgmpiadiibdlizdng Aa€6ﬁ$05|ﬁpmnra§eélalﬁ%%
18 wherein the
sol ubl e salt of

(a)

an aqueous mer conposition as C a

. nggi ugh Wylseseﬁzgpl l&:.'dl'?cyqf ahmbRESH VMpPHRIY,
nultlvalent nmet al

co 03|£|0n §§ c%alm%%g
claim 19 mherelﬁqﬁﬁ??ﬂﬂeﬁ %olﬁﬂW@n%HWt|99mﬂﬂqHQMn | ci*@m
brom de, zimsc chilcwlde,gmu]xs brraviidey Q6 acarbow catbmseodnd2160 o 75%

conposition

(0]

n

(g

n

e int o
medi.um has a deng'lkyy g?eell%hepag't h}g%\vﬁljlgsz? c&gagg \A%%cgirrﬁom %a%%la:s%c ai‘red
in clai m21 whemsimperhe @@nsplitydf mﬁ&nﬂﬁﬁbou%nﬂedaunsmscﬁ#G#rIYPﬂ t ¢12y30

g/ m.
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having a cationic exchange capacity of at least
75 milliequivalents per hundred grams of clay, the
amount of ammonium compound being from 100 to 120
milliequivalents per 100 grams of clay, 100% active
clay basis. |

7. A composition as claimed in Claim 6 wherein
the smectite-type clay is hectorite or sodium bentonite.

-

8. A composition as claimed in Claim 6 or
7 wherein the methyl benzyl dialkyl ammonium compound
is methyl benzyl dihydrogenated tallow ammonium
chloride.

9. A composition as claimed in Claim 5 wherein
the compatibilizing agent 1is a particulate silica
gelling agent. | '

10. A composition as claimed in any preceding
Claim wherein the weight ratio of solvating agent
to polymer is from 1l:1 to 5:1.

11. A composition as claimed in Claim 10 wherein
the weight ratio is from 2:1 to 4:1.

12, A composition as claimed in any preceding
Claim which comprises from 10 to 25% by weight of
the polymer.

13. A composition as claimed in any preceding
Claim which comprises from 5 to 88% by weight of
solvating agent.

14. A composition as claimed in any preceding Claim
which comprises from 2 to 70% by weight of diluting agent.

y
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A method of preparing a polymer conposition : as,r:J_e»r—rreel—r'n’a’tnq,/,o;‘f

1 to 16 which conprises mxing the partrcul ate or ymer vmth'
ol vating agent:and mixing the-diluting agﬁg“\mm me and
ting agent. 24, A method as clai and

substantially as hereinbefore describd$ with reference any of —_
t he Exanples. The text of the spccification has. been reproduced by N
phot ocopyi ng the applicants original typescript.lt nmay contain a few
anmendnent s whi chisy e i féompdshﬁxbrfe@si ¢haimedgiimal ady pgeesédingopiaini Ny

these anendﬁérg{lg fWQ/ ;?oel t Ed c%rlluq%soer %mrsi‘.%sétq.vter:esggggprt dgr];IVgE
tive, polysacchar:l.de gum, or mixture thereof.

16. A composition as claimed in claim 15 wherein
the polymer comprises xanthan gum, carboxymethyl cellulose, -
hydroxyethyl starch or carboxymethyl starch.

- 17. A composition as claimed in claim 1 and substan-
tially as hereinbefore described with reference to any of
'~ the Examples.

18. A well servicing fluid which comprises:
(a) an aqueous medium; and
(b) a polymer composition as claimed in any of the
preceding claims.

19. A composition as claimed in -claim 18 wherein
the aquéous medium eomprises a solution of at 1least one
water soluble salt of a multivalent metal ion.

20. A composition ‘as claimed in claim 19 wherein
the water soluble salt is calcium chloride, calcium bromide,

zinc chloride, zinc bromide, or a mixture thereof.

21. A composition as claimed in any of claims 18

to 20 wherein the aqueous medium has a density greater than
1.32 g/ml. :
22. A composition as claimed in claim 21 wherein

the density of the aqueous medium is from 1.44 to 2.30 g/ml.

23. A method of preparing a polymer composition as
claimed in any of claims 1 to 16 which .comprises mixing
the particulate organic polymer with the solvating agent
and mixing the diluting agent witﬁ the polymer- and solvating
agent.
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24. A method as claimed in claim 23 and substantially
as hereinbefore described with reference to any of the

Examples.
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