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same reasons; as packer f£luids, to allow easy movement and
retrieval of the packer; for underreaming, gravel-pack and
sand consolidation applications; as kili fluid or ballast
15 fluid; for wire-line work; and as drilling fluids.
Clear brines having a density of 1.7 g/cm3
are generally formulated to contain sodium chloride, sod-
ium bromide, potassium chloride, calcium chloride, calcium -
bromide, or mixtures of these salts. Clear brines having
20 a density up to 1l.81 g/cm3 can be formulated with calcium
" chloride and calcium bromide. ' If, however, the brine must
have a low crystallization temperature, then clear brines
in this density range are generally formulated to contain
a soluble zinc salt. 2inc bromide is preferred because
25 brines containing it are less corrosive than brines con-
taining zinc chloride. Clear brines having a density
3 are formulated to contain zinc

or lower

greater than 1.81 g/cm
bromide._'
Viscous clear fluids are sometimes desired. It is
30 known to use hvdrophilic polymeric materials such as
hydroxvethyl cellulose (HEC) as thickening agents for
agqueous media used in such well servicing £fluids. How-
ever, HEC is not readilv hwdrated, solvated or ﬁispersed
in aqueous systems having a densitv greater than 1.6
35 g/cm3 without elevated temperatures and/or mixing under
high shear for extended periods of time. For example,
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f'“id' the well site. . Moreover, HEC is generally considered .
as unsatisfactory and ineffective 1in- heavy brines
containing zinc bromide. . : _
' It is, therefore, Qn object  of the present
15 . invention tojproVide new, polymeric compositions useful
-for thickening aqueous mediums,'especially heavy brines
having a density greater than 1.6 g/cm®. _ |
A further object of . the present invention is
to prov1de ‘an improved,’ aqueous well servicing fluid.
20 CSstill another object of the present invention
is to provide a 1iqu1d polymeric composition which
is pourable and pumpable, ‘easily handled- and which
can be used to form viscous™ aqueous well servicing
fluids under conditions of low shear mixing.
_25-' " The above and other objects of the present
_invention will become apparent from the description
given herein and the appended claims. '
© o In accordance with the present inventicn, there
_ is provided, in one embodiment, a viscosifying
30 ‘composition which will hydrate in and viscosify heavy
“brines hav1ng a density. ‘greater than 1.6 g/cm® at
ambient temperatures which comprises an oleaginous
11qu1d ~and aqueous” phase compriSing "water and an
_ 1norgan1c salt which has an exothermic heat of solution
35 the concentration of 1norganic salt being greater
than 10% by weight of the aqueous phase,



20 ~ Still another object of the present invention is to

' ovide a liquid polymeric conposition which is . pourable ‘and -~
able, easily handled and which can be wused to. form viscous
eous well servicing fluids under conditions of |ow shear nmixing. 25

: e above and other objects of- the 3present invention wll - becone
. ‘apparent from the ~description given herein and the appended claims. In
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heat of solution the concentrat'lon cof 1norgan1c salt be1ng S
greater than 10% by we1ght of the aqueous phase, and
then with hydroxyeth_yl cel]ulose to form a viscous
pourable composition. ' '
5 Stﬂl another embodment of . the present 1nvent1on is to
provide viscous well servicing fluids compr1sing a heavy brine
solution having a density greater than 1.6 g/cm and a viscosifying .
- amount of the viscosifying compos1t1on defmed above. '
The  novel, ]1quid polymer contammg compos'itmns of the
20 present invention utilize hydroxyethyl ceHulose (HEC) as the
primary component to effect th1ckemng of aqueous . hqu1ds
Hydroxyethyl cellulose is a h1gh y1e1d water soluble nonionic
polymer produced" _by treatmg ce]hﬂose w_'lth sodium h_ydro_x1de
followed by r_eactioh with ethylene .'oxi'de. .' Each anhydrog1uc'o_se |
25 unit in the cellulose mo1ecu1e has three reactive hydroxy groups.
" The average number of moles of ethylene oxide that become attached
to each anhydrog'lucose unit in cellu]ose ‘is called. "moles of
subst'ltuent combined”. ' In genera'l the greater the degree of
substitution, the greater the water solubihty. whﬂe HEC hav1ng
30 a mole substitution level as low as 1.5 can be. used, it is
| preferable to use HEC having a mole subst1tut1on level of 1.8
or greater, especially 2.5 and g're’ater. It will be understood,
that the part'lcular HEC chosen will depend upon the type of
liquid - polymer compos1t1on, and ultimately the type of well
35 drilling or treating fluid, desired. For example, so called surface
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¥solution the concentration of  i'norganic salt being greater -than 1Q¢
by wei ght of the aqueous phase, and then wth hydroxyethyl cellulose
.to form a viscous pourable co'rrposi tion. 15 Still another -
‘errbodl ment of the present invention |qs to provide viscous well servicing
fluids conprlglng a heavy brine soluti'on having-a density greater than 1.6
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For exanpl e,ando sramatit Sk ydeaarbons? particatlatiyC thosk dmviepchi lved 10in U S.
Pat onts Nos.coPhdt stats G160, Wlodabl 2 (aiEofh R oLFPLeSS! T
: ~ petroleum oils. Generally speaking, the oleaginous liquid will
15 be non-polar and have a low pour opoint. The oleaginous liquid
is préferably present in the composition of the present invention
in amounts from 35 to 55% by weight, based on the total weight
of the composition,' and more preferably from 40 to 50% by weight,
'based on the total we1ght of the composition. '
20 The 11qu1d polymer-contammg compositions of the present
| invention also contain a compatibilizing agent for effecting
gelation or thickening of the hydrophobic liquid, emulsification
of the aqueous phase, and compatibﬂ'izing' of the HEC with the
composition,
25 Non-hmit'mg examp]es of compatiblizing agents 1include
- organophilic. hectorites, organiphilic attapulgites, and organo-
philic sebiolités. Such organophi lic clays are produced by methods,
and have a composition, described:in U.S. Patents No. 2,966,506
and 4,105,578. In addition, the compatibilizing agent can include
30 _finely' divided siliceous materials such as fumed silica, and
surface treated silicas such as silane-treated silicas. Particularly
preferred compat'ibﬂizirig a'gents' are the organophilic clays
'described in U.S. Patent No. 4,105,578. Such clays are formed
by the reaction. of a methylbenzyl dialkyl ammonium compound,
35 wherein the ammonium compound contains 20 to 25% of alkyl groups
havmg 16 carbon atoms and 60 to 75% of alkyl grpups having



\at ed HEC exhibits greater'dispersabilify in the conposition. The - HEC-
preferably present in the polyner-’ contalnlng 5 conpdsition in
founts from 10 to 30% by wei ght, based on the total conposition, and nore *
‘preferably, from15 to 25% by - wei ght, based on the total conposition. The
'oleaglnous liquid used in preparlng Gme conposi tions of the present
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pre%frab| Ypar cnendred %hemsouﬁoeﬂhyanOD%the present. invention in amounts
from 35 to 55% by weight, based on the total weight of the conposition, and
nmore preferably from 40 to 50% by wei ght, based on the total wei-ght of the
conposition. 20 The |iquid, polymer-containing conpositions of the
present invention also contain a conpatibilizing agent for effecting
gel ation ‘or thickening of the hydrophobic |iquid, emulsification of the
aqueous phase, ‘and conpatibilizing.of the HEC with the conposition.. 25
Non-limting exanples of conpatiblizing -agents include organophilic.
hectorites, -~ organiphilic -attapulgites, and organo- philic sepiolites. -
Such organophlllc clays are produced by methods, and have a conposition,
described in U S. Patents No. 2,966,506 and 4, 105 578. In addition, the
conpati bilizing agent can- |nclude 30 finely divided siliceous materials
such as  funmed silica, and surface treated silicas such as si.l ane-treated
silicas. Particularly preferred conpatibilizing agents are the organophilic
cl ays described in U S.. Patent No. 4, 105 578. Such clays are fornmed



by the reaction. of a nethyl benzyl dial kyl anmmoni um conpound, 35 wherein
t he anmmoni.um conpound contains 20 to 25% of al kyl groups having 16 carbon
&to@s and 60 to 75% of al kyl grodps havi ng 4a. 18 carbon atons, and a
snectite-clay having a cationic .exchange ggpaCIty of at |east 75

m || equival ents per hundr ed grans of clay, "and wherein the anount of said
~ammni um -conpound is from 100 to 120 mlliequival ents per hundred grans of
clay, 100% 5 active_clay basis. _ Non- I|n1t|ng exanpl es of .such prefer-
r ed_or ganophi | #ettyayslanchagdsdi miomy1Lid %xmﬁ:f%ﬁn pEnsuaht prefer-
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GEneraIIy spe | sper sant wei g
or gan| c Con'pom hﬁw- An especially preferred organonhll

clay is methyl benzyl dlhydrogenated tallow ammonium
10 bentonite. '
When an organophllic clay is used as the compatib-

: ilizing agent, it is preferable to use a disnersant to
'enhance the dispersability of the organophilic clay in the'
oleaginous liquid. Generally speaking, the dispersant is

15 a low molecular weight, polar organic compound-such as an
alcohol, ketone, or alkVIene carbonate. Preferred'are

aliphatic alcohols having from 1 to 2 carbon atoms, ketones

'having from 2 to 5 carbon atoms, ‘and mixtures thereof.
Mixtures of such polar organic compounds and water can be
20f'used as well as water 1tse1f, the latter if SufflClent
- shear is utilized to disperse the compatibilizing agent.
A preferred dispersant comprises a methanblfwater'mixture
containing from 75 to 98% by weight of methanol and from
25 to 2% by weight of water. The dispersant will be
25' present in an amount of 1.5 to 100% by weight, based on
the weight of the organophilic clay, more preferably from
20 to 40% by weight, based on the weight of the organo-
| philic clay.
_ _ The compatibilizing agent will generally be present
30 in the composition in amOunts ‘of from 0.25% to 3% by
-weight, based on the weight of the oleaginous liquid,
_preferably from 0.5 to 2% by weignt, based on the weight
: of the oleaginous 11quid.. ' ' '
The 1norganic salt used in nreparing the HEC com-
35 positions of this invention is any- water soluble salt
which has an exothermic heat of solution upon mixing the
salt with water. The inorganic salt should be compatible



ol , ketone, or alkylene carbonate. - Preferred are aliphatic al cohols
froml to 2 carbon atons, ketones havrng from2 to 5 carbon atons,
\xtures thereof. M xtures of such- pol ar organi ¢ conpounds and wat er
20 used as well as water itself~6%he.latter if sufficient shear is
‘'ut N¥zed to disperse the conpatibilizing agent. A preferred dlspersant
-conprises -a nmet hanol -water m xture containing from75 to 98% by wei ght of_.
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for calcium chloride the maximum concentration is about
37% by weight and for calcium bromide about 55% by weight.
The concentration of water in the HEC composition
of.this ‘invention will be such that the aoueous phase of
15 the composition generally comprises from 15 to 55% by
weight of the composition, preferablv from 25 to 45% by
weight of the comoosition.
-In preparxng the liquid, polymer containing compo-
~ sitions, it is generally desirable to mix the compatibil-
20"1zing agent and the oleaginous liguid followed by addition |
" of the dispersant under suitable mixing conditions until
the desired ViSCOSltV is achieved. The aqueous phase is
then added followed by the_addition of the HEC. The
. composition is then_thoroughlydmixed, with-shear, until
25 the desired viscosity is aChieved; The water and inorg-
anic salt are preferably added separately, the water
‘being added first followed by addition of the inorganic
salt. In this manner the exothermic heat of solution of
‘the salt raises the temperature of-the HEC composition;'
30 'preferably to a temperature greater than 65 Sc. If the
water and inorganic salt are not added separately, then
it is desirable to heat the HEC composition to a tempera-
ture of at least 65°C in order most satisfactorily to
activate the HEC for use in heavv brines. _ |
- 35 As noted, the compositions of the present invention
can . be mixed with aqueous systems to Drovide highly useful
well drill1ng and treating fluids., While the aqueous
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The inorganic salt should be present in an anount greater than 10% by (Igy
weight of ,theraqueous phase (water plus inorganic salt), preferably greater
ahap—2096by wei ght of the aqueous phase, up to a maxi num concentration

whish 10 forns a saturated solution in the-aqueous phase. Thus, for
.cal.ci um chlori de the maxi mumconcentration i s about 37% by melght and for

cal ci um bromi de about 55% by wei ght. The concentration of water in the HEC
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noted, the CORASIAANE 61uHEoRE CEENEoERANhGAHE hihdow byt &imraueous
systems to pro‘lor{HéﬂigléggggLihg such fluids. 1In preparing agueous
- well drilling and treating fluids.using the liquid, polymer-
15 -cohtaining_compositions, the amount of the liquid polymer
composition added will vary depending upon the viscosity:
desired.' Desirable well drilling and treating fluids
'can be made by combining an aqueous medium With sufficient
composition according to this invention such that the final
20 mixture contains from 2.5 to 6 g/1 of HEC. o |
_ Another embodiment of this invention involves the
use of the HEC composition of this invention to viscosify
heavy brines having a density greater than 1.6 g/cm3.
Such brines are particularly difficult, even if at all
25 poss;ble, to v1scosify at ambient temperatures with HEC.
The heavy brines for use in the present invention
-contain two or more soluble salts selected from calcium
chloride, calcium bromide, zinc bromide, and mixtures
thereof. Brines containing only calcium chloride can be
30 formulated having a density from 1.02 g/cm . Brines con-
taining only calcium bromidetcan be formulated hav1ng a
density from 1.02 to 1.70 g/cm . However, because calcium
chloride is much less expen51ve than calcium bromide,
" brines in the - density range from 1.35 to 1.81 g/cm3 are
35 generally formulated to contain both calcium chloride and
calcium bromide, depending on the lowest temperature at

which the brine will be used. Brines heavier than 1.80



ﬂp i se fresh water, preferably the aqueous nmediumw || be one-which.
i ns a soluble salt, for exanple a soluble salt of an alkali netal, an

drilling and treating quids' Wi |l e the aqueous -=7- * medium can
g a .
al.kaline earth netal, a Goup IB nmetal —.ga Goup.1IB netal, ampnia 5 or

.other anions. In partlcular oil- field brines contain- ing sodi um chl ori de -

4

and/ or. cal cium chl ori de, when nixed with the conposi tions . accordlng to thIS.

i nvention e ¢xcel | ent. wor kover fl The anount of_the water
ubl e salt(ﬂ2§ﬂﬁiﬁ§F|$P?ﬁ€aaaﬁe§8§mﬁiiﬁﬁﬁ

desired densdIciui BFemiee) Elil‘xd| kiihg (b][rdnri%,l rtgi] }‘dwl%i célc(:j:’;.ﬁm B@clmiaé,
common to e saturated solutions of sodium.chloride and/or calc '
chlorldellgqaegéﬂqrﬁfgﬂ% fIG?B?n %ﬂ ?nEFWEﬁ¥aHYF?I?hg and
treatlng fmmnhhtthembrimelwqmldbepuspﬂar-BMinesnﬁnuthmgdemsﬁbslrange t he

amount of g 1056 £ YTES GORROSHEORS Kt dded o SSpERZANZaYON e

Vi scosity 1 ng an rea can be nade

by conbi ni iuah chjlienide redalaiwnt bromiteo and aﬁmsq’ICP!miﬁaccﬁrbrhgeﬁo
this invenyQnsyeh io\@értQf*r&tﬁihi%ﬁti@rf‘%i%tcoeﬁlé'd?‘sif&d” 2.5to6 g/l

.of HEC. Another “enbodi nent. o I.S.1nyenti an I nvol ves the use of the HEC
conposi tion of tm?ﬁ?rﬂ%ﬂFl@ﬁff$°94§c9§lpﬁq3QR%¥%FQR$¥§% FRRTAENaZdBASI ty

-greater thdrohiQe)/ Camdsueésbrbesﬁear QrRaipreRdrvdy £bf fugellin enen if at
all 25 oS edetic hventlsn Y ”B':-L%Qt&eta%”%e&c%} ‘gffn&é, tJ}lﬁE%ave a
density from 1. 70 to 2.30 g/cm .
| Generally, brines of any denS1ty within the ranges
disclosed are prepared by mixing together various standard,
commercially available brines, as follows: calcium chlor-
15 ide brines having a density in the range from 1.32 to 1. 39
g/cm calcium bromide- brine having a density of 1.70 g/cm H
‘and a calcium bromide/zinc bromide brine having a density
- of 2.30 g/cm containing about 20% by weight of calcium
_ bromide and about 57% by weight of zinc bromide. Solid
20 anhydrous calcium chloride and solid calcium bromide are
also used in.conjunction with these brines to prepare the
‘heavy brines for use in this invention. Standard brine
mixing tables are ‘available from the various manufacturers
of these brines. '
25 The brines which contain zinc bromide must contain.
~.at least 20% by weight of zinc bromide as disclosed in our
prior British Patent Apnlication No. ‘8131312 (publication
No. 2108174 A). S o
_ The following non-limitiné'examples_are presented
30 to illustrate-the'invention:. Unless otherwise stated, all
percentages are by weight. ' |

9 e AN S e poR AR P EIR  had



sol ubl e salts ‘selected from cal ci um chl ori de, .cal ci um brom de, - zi nc

beom de, and m xtures thereof. Bri nes containing only cal cium chloride
be 30 _ fornulated having a density from1.02 g/cnB. Brines con- t ai ni ng
only "cal ci um broni de can be fornul ated havirg a density from1.02 to 1.70
g/ cnB. However, because cal ciumchloride is nuch | ess expensive than
calcium bromi de, 3 brines in t he- den5|ty range from1.35 to 1.81 g/cmare
35 \gener ally fornulated to contain botBxempdieuh chl ori de and cal ci um

brom de, depending on g r e bri
used. Brines heavier tﬁéatﬁ é%ééi{:f@g ?E%% rtgp\gggr?g]g‘ﬁ }} %ﬁ?"&’oﬂ?o
contain cal ci uRXAASSIER: cal ci um brom de, and zinc brom de, or only

cal ci um bromi de and ziqg brorgesecx %ﬁﬁﬂgkago@dﬁggelo‘éﬂsf W@I%i Eiaé%iﬁyl

whi ch the brin be used Brines in the den5|tv rang
to 1.80 g/cm w ﬁ&%ﬁﬂﬁ%ﬂ triirRortEPRivm beptomitie Masi@rersxediby
bromi de, - and zimdccibigorBate gifaris | G SaDéyeDdoall Gweh oY Yanld 'éﬁt.'fbﬁﬁ‘tn

are-desired. T ffIC It brinpe 0,viscosify contain zinc brom de,
and these bri ng‘sa Tai ?Sﬁé’f‘ﬁ% ot ot ”ﬁ%iti Mi¥BL710 present invention. As

i ndi cated, such brined2)i | ITHevamcunienstt yhisostdckOnistarel indidated in
Generally, bri f 12 t nges |sclos are pre ed
by m Xi. ng toget&ﬁ%r gvar %t?g%éndda% @AQ é}a&un@ 8% esel q‘ indica é
in this table and mixed for 2 minutes on a MultlI'lee"'
_ (3) The amount of a 95/5 (weight ratio) mixture
of methanol and water indicated in Table 1 was added and

mixed for 5 minutes on a Multimixer:;

The heavy brines for use in the present invention contain two or nore @ @

(4) The amount of water indicated in Table 1 was
15 -added and mixed 5 minutes on a Multimixer; '
+(5) The amount of 95% CaCl, indicated in Table 1
was added ané mixed 2 minutes on a Multimixer; and
- (6) The amount of NATROSOL 250- HHR hydroxyethyl
_cellulose indicated in Table 1 was added and mixed 20
20 ,minutes on a Multimixer.

" The samples were evaluated at a concentration of 2. 85 g/l
HEC in a 1. 92 g/1 CaBrz/ZnBr2 solution. The solutions
were- hand shaken for about 30 seconds, placed on a Fann VG
rheometer at 300 rpm, and the dial reading taken after 1 |

25 and 2 hours, after rolling overnight at room temperature,
' ~and after rolling overnight at. 65 5°C. The data obtained
o are given in Table 2.e ' .

Sample = a B | c
30 Die€sel 0i1 160 © . .152.5 145
Stock Mixture - 16.5 24.5 ' 33
95/5 CH30H/H,0 1.5 2.25 3
Water ] 102.6 - 102.6 102.6
95% cacCl, | 47.4 © 47.4° - 47.4

35 HEC



conpercially available brines, as follows: calciumchlor- 15 ide brines
vilng a density in the range from1.32 to 1.39 [err] ; calcium'bromde
;e having a density of 1.70 g/cnB8; and a cal ci um bronide/zinc bronide
briNe having a density of 2.30 [err] coqgflnlng about 20% by wei ght of

.cal ci um broni de and about 57% by wei ght zinc bromde. Solid 20
anhydrous cal cium chloride and solid cal ¢iumbronmde are al so used in -
conjunction with these hrines to prepare the heavy brines. for use in this

i nvention. Standard brine mixing tab@ablg & avail able fromthe various

manuf acturers of these brines. 25 The brines whi-ch contain zinc
broni de nusSamRER ain at | east 20% by wei ght &f zinc brBnide as dE€scl osed in
our prior B iggesh Patent Application No. &]8’3]5’312 (pupgigation 52108174 ..
A). The fold ewdter nOn-1imting exanpl es args pyeSentegg3p) to |£§u§trate the
I nventi gn. % uﬁczg;(ggeymnse stated, all pergentagesypre by weyght.

Exanpl e 1 HEQeXI&GD Dieoal oflLe (gpepar ed bys 1he fol lgmiag procgguge: (1) A
stock m xt & SBRUTGNESEL itmlGhRod net hyl benzylg$h di hydrogenated tagbow
anmoni um bentonite was prepared by m xi ng 300 grans_of dlesel oil with 30

L4

grans of GELTONE Il for 15 minutes on aI%# rp ; unt of this
stock mixture indicated in Table 1 was ad q? ({ﬁ éi 5@ oi | :
|nd|cated 10 jw this table and m xed for =2+t Co oo wu1L|T '

g/cm” HEC : _ - 2.85 2. 85 2.85-

Initial . o 10 o 10 _ 10

1 Hour S 54 . 63. - 60

2 Hours ' 64 73 - 70

After Rolling at R. T. ' 64 - 70 70

15" After Rolling at 65. 5°¢c - 72 79 78
Ele 2

HEC corp031tions were prepared by the follow1ng
procedure.]
(1) A stock mixture of diesel oil and methyl benzyl
20 dihydrogenated tallow ammonium bentonite was prepared by
mixing toaether with a Prem er Dlspersator for 20 mlnutes,- '
- 8000 parts by welght of dlesel o0il, 160 parts by weight
of GELTONE II organophilic bentonlte, and 45.5 parts by
weight of a 95/5 (weight ratio) mixture of methanol and
25 . water, the latter functioning as a d:spersion ‘aid for the
organophilic clay;
(2) To 150 gm of this gelled diesel 011 were added
130.9 gm of water and thls was mixe@ for two minutes on a .
Multimixer; : -
30 - (3) 19.1 gm of 78% CaC12 were added and mixed
three minutes; -
| {4) 75 gm of NATROSOL 250 HHR were added. Thick-
ened immediately on mixlng. An additional 50 gm of gelled
diesel oil were added. Mixed 10 minutes on a Multimixer.
35 The product was designated Sam Ele D.

(5) ) ple E._ Prepared as above except used lll 6
gm water, 38.4 gm of 78%'CaC12, and 25 gm of additional
gelled diesel. '



(3) The anmount of a 95/5 (weight ratio) m xture of met hanol and wat er = Céé)
indicated iin Table 1 was added and mi xed for 5 mnutes on a Multimxer; (4)\

The anDunt of water indicated in Table 1 was 15 added and mixed 5 minutes
on a“Miltimxer; (5) The amount of 95% [ erqy3d ndicated in Table 1 was

‘added and nixed 2 minutes on a Miltinixer; and (6) The amount of NATROSOL
250.°HHR hydroxyet hyl cellul ose indicated in Table 1 was added and m xed 20

20 ' mnutes on a Multi ger Ee were evalu ted at a - concentration -
of 285 g/l HEC in a 1. %ggengn FEPATER i35h. (Shixeqptiirend QRs3

hand shaken fo@lablﬁJtWQﬁJesewddS'] Bl gmed£oryss I(?:au1VG rheonmeter at 300 rpm
and the dial reading t 1.25 urs, fter roII| overnlght
P’y gé.l{’l ie P%ggaﬁ:l % (% %%4 3 _

at -room tenperature, an |n 253t
obt ai ned are glq)fel’f’aftrﬁrTaHﬂ% 27 gmbdE IBSaﬁp

B 5 C30 Diggel Shhple H. b §o ' 5 -
145 Stock Mxture BF chfple H repar% gs (5) exc?f? %Fc%%%rVHzo-

1.5 gB oif water ang 4¢3rgm of 95% CaCl2 weraxhséd. . 102.°6
102. 6 95@6[err] (9) Port#dnd of sam 1es45 AE
2 o * 9. aFa‘tibI e %%Z

at %% SCC overnig'IZt5

| These samples were. evaluated at a concentration of 2 85 g/1
;O HEC 1n al.g92 g/cm CaBrz/ZnBr2 solution and/or a 2.30
g/cm ZnBr2 solution. The solutions were hand shaken for

A B

about 30 seconds, placed on a Fann VG rheometer at 300 rpm,
and the dial readings taken periodically as indicated in
Table 3. ' :

15 ' The data obtained, glven in Table 3, indlcate that
the CaCl2 content of the aqueous phase should preferably
be greater than about 20%. Heating the samples contaln;ng
10% and 20% CaCl2 in the aqueous phase did not lmprove

. their rate of hydration in the 2.30 g/cm3 brine. '
- . 20 - - ample 3 -
' Sample I was prepared by adding 10 gm of NATROSOL
250 HHR to 20 gm of the gelled diesel oil of Example 2 and
thereafter adding 20 gm of a 1.70 g/cm3 CaBr2 solution.
Shaken by hand for mixing. '

25 Sample J was prepared by mixing together 150 gﬁ'of
| gelled diesel oil and 62.6 gm of water with a Multimirer,
-~adding 72.0 gm of 91% CaBrz, and addlng 75 gm of HEC.

‘Mixed with a’'Multimixer. : : _
Sample K was prepared as Sample J except that the

30 water and CaBr2 were mixed and cooled to room temperature :
being adding this solution to the gelled diesel oil,
followed by the HEC.

Portions of samples J and K were heated at 65 5° C
overnight. - '

35 The'samples were evaluated in the same manner as-

- in Example 3.
' The data obtained, given in Table 4, indicate that



%, HEC | - 18.6 18.5 18.5 % Wt er :
5 25. 4 -25 35 %[err] (95% 11.8° , . 11.7

{n GO 0.84 1.25  1.66. 300 rpm Fann Dial Reading in

- I6.0 ppg Solution 3 10 g/cm HEC =1l2- 2.85 . 2.85
©2.85- lnitial 10 . 10 10 1 Fbur' .
. 54 63. 60 2 Hours . 64 -

70 After Ra Igotgi atat® Tof hydration6éan be obﬁﬁined 1n tite 15, 92‘\f%ﬁ3&m3 \./

Rol I'i ng at

. conposi ti or#s vverea'rbqepar e%irbﬁa’fﬁeofsop%\ﬁaﬁéo& c;i’ecﬁ}}ee ;X@pg,;&agtgeflﬂ?xture

of diesel @dowintedietingt ti&elzghmpmeﬁ layer prepared tat |tive qreférmedent onite
8000 par; & Edteds WH‘E?IK eseTE"EelQ/I EQ%&RB??F? .Pssﬁ r s‘?gtc}*e{ﬁq‘%ﬁl $ nut o

-8000 parts by wel

~ organophi | i@q}’&ﬁ%ﬁ t-"ealfarﬁloh'ét§°§art§'h§y hﬁ@t@m HcEC m@@@sxm@ht ratl o)

m xture of gamighana, ands Zﬁlf@{.%r gaes 1@ I lﬂ]:g.d gﬁaﬁ.‘dg‘ld‘ﬂ. per.si on

aldfortheor ang lic clay; fthlsg oi'l.
wer e added égﬁﬁﬁz wat%?a gtﬁFE‘P\?o&sKn%P@tf figcreaser the e%atm <af

Mul ti mxerhvai-atz.on of (e 48mp1@) hbwéS¥rl.err] were added and mixed three
mnutes; (4) . 75 gm of NATROSOL 250 HHR were added. Thi ck-

T1.7 % Gelled Diesel Ol (GDO 44.2 - 44. 4 . 44.6 % GELTONE |+

' .



.1.
ened i medi ately on m xi ng.

An addi ti onal

50 gm of gelled diesel

oi

wer e

added. M xed- 10 minutes on a Miltimixer. 35 The product was desi gnat ed
Sanmple D. (5) Sanple E. Prepared as$ above except used 111.6 gm water, 38.4
gn1ofﬂ78@6[err] and 25 gm of additional gelled di esel . (6) Sanple F.

Prepared as .(5) ‘except used 92.3 gm of waté€T 13nd 57.7 gn1of 78% CaC2.

‘Sanpl e’
CaCl2. 5

g/cm

periodically as indicated in Tabl’e
in Table 3, indicate thattﬂheulerr] 00
preferably be greater t han-ab
and 20% CaC-1 in the afleqdss ahés{e
2'0-—! =l <

(8)

in the 2.30 [err] ‘brine.
was prepared by adding 10 gm of NAT L

3 .

 Table

Bl

wl

(a]]

Saﬁnlee

18.75
27.9

ST

310 HEC in

18.75

23.1
43.75
65.5-65.5%

14.4

9.6
43.75
57-65.5%

17.65
4.5

47.05

49-65.5%

30.8

$ CaCl, (78%) o
% Gelled Diesel 0il :
Temperature, ©C o

% HEC
% Water

ght. Ylhege

38 15

300 rpm Fann Dial Reading in 1.92
2.85

_ g/cm3 HEC

Initial

a 1797

11
17

10 Minutes
- 20 Minutes
30 Minutes

g?err]

(7)

Prepared as (5) except used 73 gm of water and 77 gm of 78%
_ : SanRhe H.uwn Prepangd as (5) except .that 102.7 gm of
water’ and 47.3 gm of 9840 [BriT=Were use€l. M Pofitions * sanples B, E, F,
and G were heated at 65.5
concentration of 2.85 g/l
[err]- sol ution.

mereveualu&iedwataa.
‘sol utbn afifd ath. 30
The solutlonscwere hand shaken for about 30 seconds,
pl aced on.a Fann VG r heoneter at 300”rpn1 and the dlalﬂreadlngs t aken-

The dgta obt.ai ned, glven'

1 Hour
- 2 Hours

68

After Rolling @ 65.5°C

/

300 rpm Fann Dial Reading in 2.30 g
- 21-22

2.85-2.85

q/cm3 HEC
Initial

2.

2.85-2.85
- ' 21-22
24—~

.

21-22
25-~

10 Minutes
20 Minutes

52—~
74-76.5

33--
- 108-110

43-36.5

69--

30~-~-
36-27.5

30 Minutes

1 Hour
.2 Hours

123-128

24 Hours

ntent of the angoﬁ% phase shoul&
@098 Beating the sanBl esEont & T ng Tp%

G‘Ed 08 ol TR QVE o h@Ex mats g' J:Drfrg“

at|| on-
e~|

-127-129

128-107 .

* Sample rolled 20 hours @ 65.5°C
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250\HHR to 20 gm of the gelled diesel oil of Exanple 2 and thereafter
ijng 20 gmof a 1.70 [err] CaBr2 solution. Shaken by hand for °m xing. 25 -
le J was prepared by m Xi ng toget her 150 gm of gelled diesel oil and :
6 gm of water with a Miltimxer, addiqip. 72. 0 gm of 91% CaBr2, and addi ng
75 gmof HEC. Mxed with a NUItlnlxer anpt e K was prepared as Sanple J
‘except that the 30 wafer and [err] were m xed and cooled to room
tenperature being adding this solution to the géelled diesel oil, fol bowed

by the HEC. Porti-ons of sanples J and K were heated at 65. 50C:overn|§ht

The sanpl es were eval uated i nJ3he same manner as in Exanple 3. The data

- obtained, given. j Table 4, iM@icate that =~ -12- a good rate of hydsation
can be obtained in the 1.92 ghunSIbrlng;andca fain nate of ithydrati onjgh the -
2.30 [err] brine., providedgthat the sain%s arg prepared by the preﬁé?red
process which uti | zes dry Snarganic salt rathef than an 5 morganr’a& &alt
solution. The latter HEC.cgnnOS|t|on sanpl e Kg was inferior to Sa g: :

prepar ed using drygpg, ap Bn2. Heating sanphe K does increase the
of. hydration of she:safpke, mhowever : ] no
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E ferf]T —TerrT—15.
CLAIMS 1. A vi scosi fying corrp05| tion whi ch vm Im,mmmm"mf Vi scosi f

: heavy brines having a density greater: than

terrperatures whi ch conprises an .ol eagi nous - Land® agueous phase
conprising 5 water and an |norgani C 'salt V\:hl ch has -an exotherm c
heat- of - solution the concentration 8§ i norgani-c salt being greater

t han 10% by weiLgliMsof t he aqueous phase, and a conpatibilizing agent, and
hy\nyet hyi cefforvse. 2. A conposition as claimed in claim | .

}ml ch?éot ggrm[)l sqs, fA?miflz@otsﬂfgﬁ%gbwmﬂflitﬂéréhmﬁeweﬁﬁw hggl/kutese "
rom o y, 0 eagi.nqus_ | i.qui 0 wei g

of the aqueoug/" H’J& g ?ﬁ)??gf%ghﬁ/éf'gr bziﬁd‘etsneh ‘fﬂﬂ%aﬁl gégﬂb gﬁaagér '
from0.25 to 3Walmy Wb ggcmdasetl embéentgitempedadtuyries whic¢hecomprises _
conpati bilizi agqnt.,. I 0 s |ch
cogrl ses froﬁi9'15%?% %qby vveoﬁg)qci]f“ hy'gr o%'?%ﬁﬁg c@?%?ogléam?h)%

50% by weidght weterheandean ndnorgandcd, S@bt WhiCh hasmare e&oﬁb%'lwcwel ght
of the aqueoupeRasgs CQItId PREC cordéhtt 8610k NBFINNGrgdfld s el N

the concentration
being greater than 10% by weight of the aqueous phase,

and a compatibilizing agent, and hydroxyeth_yl cellulose. |

| 2. A composition'_as claimed in claim 1 which
- 10 comprises ' o
o from 10 to 30% by weight of hydroxyethy'l cei'lulose,
- from 35 to 55% by weight of the oleaginous liquid,
from 15 to 55% by weight of the aqueous phase comprising
water and the inorganic salt, and ' '
15 - from 0.25 to 3% by weight, based on oleaginous liquid,
' of the compatibﬂizmg agent. -t :

3. A composﬂ:ion as claimed in claim 1 or 2 which comprises
from 15 to 25% by weight of hydroxyethyl cellulose, -
from 40 to 50% by weight of the oleaginous liquid,

20 from 25 to 45% by weight of the aqueous phase comprising
water and the inorganic salt, wherein the concentration of .
inorganic salt is greater th'an 20%_by weight of the ‘aqueous
‘phase, and :

from 0.5 to 2% by weight, based on oleaginous Tiquid of
'25. the compatibihzmg agent.

4. A composition as. claimed in any preceding claim wherein
the o]eaginous liquid is an ahphatic or aromatic hydrocarbon
_havmg 5 to 10 carbon atoms, diesel oil, Kerosene, a pet_roieum _
distillate or a petroleum oil. - '

30 - 5. A comp051tion as claimed in any preceding claim ‘wherein -
“the compatibihzing agent is an organophilic hectorite, an organo-
philic attapulgite, an organophilic sepiolite, fumed silica,

surface-treated A - ' '



NOr gani ¢ I S greater than 20% by wei ght of the aqueous phase, and.
' 0.5 {Ssgiaﬁy“ﬁergh%-based on oleagrnous liquid of 25 -the :

; uatrbrllﬂnw A conposition as.  claimed in any precedrng claim ,
wherein th ﬂ m#’g id is an aliphatic or aromatic. hydrocarbon '
having 5 to"10¢ca¥r dreseis.orl' kerosene, a petroleunrdrstrllate

“or a petroleumoil. . conposrtron as clainmed in any preceding
claim wherein the conpatrbrlrzrng agent is an organophilic hectorite, an

or gano- p@ﬁh1%& aBFapHﬁg'dfban@Wh1P49?Qﬁ nopﬁtr?ﬁ@ﬁ°'5 ereaﬁﬂqﬁg S"'Ca~/-

surface-treate |ca obt ai ne
reacting & nBehiy? tP@rT'zZ,M "&?KW %.'FI%N% conpaud céﬁﬂﬁﬁﬁmggzo to 25%

of C16 al leyl t@ @&¥ o T 6% am]ﬁ%péuﬁ%ﬁ&kaogteuvsx ot o, a aTRgtite clay

havi ng a catron exce ngé capaci t | east . .75 m'Pli équi val ents
per. 100 g9&5P4PSay, W1 f% ﬁ€ ﬁ%ﬂﬁr oﬁnﬂatBEFnSthéﬁgfoo to 120

m | |i2qui v:alparchsl:ypeoflomg Xéast ay75 6mi 1A eqclmvraﬂletnlt(sn pea Toeiged in

an recegin ai nQr sa ving, ex thermc 10
hezlt gf S ?ut ]%fsmc\gln @hpgkl o?*rdg"ﬂ@gpgmun#éwﬁﬁ?ﬂg 59f"de or a _
m xture tA80edb. 120, muilinnqixatenks per t0Qi geadf chayany precedrng claim

which has been heated to. a tenperature of at Ieast [err] 15 8. A

conposition as clained in claim?7 wherein
6. A compos1tion as claimed in any preceding

c1a1m wherein the inorganic. salt hav1ng an exotherm1c
10 heat of solution is calcium chloride, calc1um bromjde,
zinc bromide or a mixture thereof. '

7. A composition as claimed in any preceding
claim which has been heaied to. a temperature of at
least 65°C. ' B

15 8. A composition as claimed in claim 7 wherein
the temperature results from the solution of the
inorganic salt in the water.

9. A composition -as claimed in claim 1 and
"substantially as hereinbefore descr1bed with reference
20 to any of the Examples. :

-10. A method of ‘activating hydroxyefhyl'ce11u1ose

such that said hydﬁoxyethyl ce?luloee' ‘will hydrate

in heavy brines haVing a density greater than 1.6
g/cm® at amb1ent temperatures which compr1ses mixing

25 an_ oleaginous 1liquid and a compatibilizing. agent
- together to form a v1scous slurry, mixing the slurry'
with an aqueous phase comprising water . and

an 1inorganic. salt which has an exothermic heat of



< .

the tenperature results from the solution of the inorganic salt in
the water.. .9. "*A conposition -as: claimed in claim 1 and substantially
as- herei nbefore described with reférence 20 to any of the Exanples. 10. A
met hod ~of - acti vati ng hydroxyethyl.cel'lul ose such that said. hydroxyethyl
cel llulose will hydrate in " heavy brineﬁ having a density greater than
1.6 Jerr] at anbient tenperatures which c ﬂﬁrises m xing 25 an ol eagi nous
ligquid and a conpatibilizing agent together to form a viscous slurry,

m X+Ag the sl useVutMién the S conpri sing water = and an
inorganic. salt e.?vyﬂi ch, has _ an _exot ﬁeartm C h@gt-‘."%@a"?‘gm §@ildn beiag

concentration f gkhap 10% t by haserighdr caf et heharg e oy nesaht a9fq t he
aqueous phase,thenl twicth \HyidroxXPelHYY ity ulgse, to form, a vi scous
pour abl e conpasj i Ay 1.{&5 et h@yatgqﬂéﬁ]?fgc# i kgcl EPTP 1R WYdSEON St he
aqueous solutionis addePR 91 Reparate parts, first water. fol |l owed by
the inorganic salt. 12. A nethod as clained in daim110 or. 11 wherein 5
t-he viscous pourabl e conposition contains from10 to 30% by wei ght of

hydr oxyet hyl cel l'ul ose, from 35 to 55% by wei ght of the ol eagi nous |iquid,
from15 to 55% by wei ght of an aqueous phase com - -

. Wy |

5



[sing water and the inorganic salt, wherein the concen- 10 tration of
nqrganic salt 1s greater tnan*lO@bby melght of the aqueous phase, and from
25 to 396 n ol eagi neus I|qU|d of the conpat|b|I|2|ng

nt. ﬂmm nﬂjluﬁmfﬂl din anygfs.Clains 10 to 12 15 wherein the
Vi scous pourabIeCconpoelulom contains from15 to 25% by MEIght of , :

. hydroxyet hyl cellul ose, from 40 to 50@6by weight of the oleaglnous I|qU|d,

- from 25 to 45% by.. |g t Ogh g ase com prising water and the “
‘inorganic salt, e né “{)e%atil’brmfﬁ in nkf gareEednl thes greates
L handZO% bl)aqmacg.’m mlmhmnqmeouadpaasm tgxafl deprpd:d ﬁ&:'ﬁfq bili‘\@tghé -

ased on o at i.bi ng agent met hod as
BRI L MaThY, sheli58TRNE 4

cl ai med i n any of al s * ol eaginous liquid is an
aliphatic or aromati'c hydrocarbon having 5 to 10 carbon atons, diesel oil,

kerosene, -a petrdi2um®iinethedi esoclaiped dine @hadin . 10 Sor Al hevhede tn
clainedg nﬁH®/¢¥sé3ﬁ%rEb&PaEQe1éoWB%§§E&ohP%dﬁ¥H¥ﬁgt”|'Z'ng agent ‘is an

organophilic hec- torite, an organophilic at gite, an organophilic
sepiolite, fumed SR AlOstRr A% bweyséahé ofc & rme#rgsahomlluboeeay |
obtai ned by reactifivbm 35t6y| §89z¥i %g é‘égm;,ggl gﬁm ng 20.

)
06 emct i 1o ol i g b a”ﬂ??"# °yeﬁg%§eo%2%é]c.§iu%sa[£#aée
- prising water and the inorganic salt, wherein the concen-
10 tration of inorganic salt is greater than 10%'by weight
of the agqueous phase, and
from 0.25 to 3% by weight, based on oleaginous
liquid, of the compatiblllzing agent.

13. A method as claimed in any of Claims 10 to 12
15 wherein the viscous pourable composition contains
from 15 to 25% by weight of hydroxyethyl cellulose,
from 40 to 50% by weight of the oleaginous liquid,
from 25 to 45% by weight of an aqueous phase com-
prising water and the inorganic salt, wherein the concen-
20 tration of inorganic salt is greater than 20% by weight
of the aqueous phase, and |
from 0.5 to 2% by weight, based on oleaglnous
llquld of the compatibilizing agent.

14. A method as claimed in any of Claims 10 to 13
25 wherein the oleaginous liquid is an aliphatic or aromatic
hydroearboh having 5 to 10 carbon atoms, diesel oil,
kerosene, a petroleum distillate or a petroleum oil.

15. A method as claimed in any of Claims lQ to 14
wherein the compatibilizing agent-is an organophilic hec-
30 torite, an organophilic attapuléite@ an organophilic
' sepiolite, fumed silica, surface treated silica or an
organophilic clay obtained by reacting a methylbenzyl
dialkyl ammonium compoﬁnd containing 20 to 25% of'C16
- alkyl groups and 60 to 75% of C,g alkyl groups, with a

2



| dast 75 m|liequivalents per 100 g of clay, the anmpunt of- ammnium

conmpound .bei ng-from 100 to 120 nilliequiva- | ents per 100 g of cla :
ﬁﬂanlc

um

16. A method as claimed in any of "Claims 10 to 15 mm“!“ll&“llt&
sal t- haV|ng an exot hernic heat of. sofution is calci

bromi de, zinc bronmide or a mixture thereof. ~187. A néthéd &s ¢l ai ned I n_any.
of Clains 10 to 16 10 which additionally conprises heating the viscous

potr abl e conposition to a tenperature of at |east 65 C. 18. A method as
cl aiwed in d aismelt itteerel ay thavisgpar eatieneschianger @agdwiwplof iop of

the inorganic 9 met | med in Clalm
10 and substan'fljgats In7yg g’?% %‘}?%?’étﬁeg‘é%l %OSA\% rchay'en t%“%
the Exanpl es. 2§ ammdnigmconpewndgdeaingcsrom 400 toni@s Midrﬂstemeiva-

obt ai ned by a mehked ey Aot @b ggy.of Caims 1020 to 19. 21. A well
servi.ci'ng fluid which conprises a heavy brine having a density greater than
1.6 g/cm contai ni ng soIgPIe salt selected fromcal cium chloride, calcjium

broni de, ziRc brom de, Mekhpdsas heladthedahn anyi of Saimssikq ity 15
amount. of a cowhesbhnomhﬁsiﬂdtqﬁﬁicrbamu RavEhgl BR bxoRhrdit Heat of

solution is caicium chloride, calcium bromide, zinc t
bromide or a mixture thereof.

17. A method as claimed in any of Claims 10 to 16
10 which additionally comprises heating the viscous pourable
.composition to a temperature of at least 65°C,

18. A method as claimed in Claim 17 wherein the
temperature results from the solution of the inorganic'
salt in the water.

15 19. ‘A method as’'claimed in Claim 10 and substant-
~ ially as hereinbefore described with reference to any of
the Examples. o '

20. Activated-hydroxyethYl cellulose compositions
when obtained by a method as claimed in any of Claims 10
20 to 19.

21. A well servicing fluid which comprises a heavy
brine having a density greater than 1.6 g/cm containing
a soluble salt selected from calcium chloride, calcium
bromide, zin¢ bromide, and mixtures thereof, and a vis-
25 cosifying amount of a composition as claimed in any of
' Claims 1 to 9 and 20.




