2112410 HYDROXYETHYL CELLULCSE COMPGSI TI ON FOR VI SCOSI FYI NG BRI NES The ]
present invention relates to activated hydroxy- ethyl cellul ose

compo ions for use as a viscosifier in 5 brines, nore p [ ly, so

cal | eg~heavy brines having a density greater than 1.618 gﬁ%ﬂ%??k?gdlnqg. /
aqueQus’ | irquids, particularly thosgycon- taining oil field brines, arel
comonly used as well servicing fluirds, such as drilling fluids, workover

fluids, 10. conpletion fluids, packer fluids, well treating fluids,

subt erranean formation-treating fluids, spacer fluids; hole abandonnent
fluids, and other 4 -& i i ich.an.i 8as in viscosity is
desired. It is k : ; ial s, such as
hydroxyet hyl 15 cellul ose YHECDSIBYINGI BRENESBg agents for acrueous |iquids
used in such well servicing fluids. HEC is not however, readily hydrated,

sol vated or di speLs é@n@qg§9g§t§¥ﬁ'5EQHEeQa¥E”Qc@19§g§g$KX§£8 er than

1.618 g/m_ wi thout The use el evated tenperatures and/c X1 ng under

hi gh 20 St ¢eklekesadecmpReibionsf forneseras axykpresifiaroiy- et hyl

cel | W oSer ey EESrél FaPeLEhYahyd| ak8dcastbiiahedvr beinger hading such
aqueous so utlfns contelnlgg oni 8; more. mul tival ent-cati on water sol uble
salts, sucHRE a%@e% Fhe&"Hhi th ?egéﬂﬁﬁnnly used in well servicing
fluids. 25 | n Pigkémed aagesousoliguidpl epantionkavdy theset cons, the

equi pne | r | &ghh Vi, 6RO & i does not .
readily %ﬁgFﬁégg%? %gé%?gﬁpﬁéﬁggr%?ﬁre, ?ﬁﬁyshggg ﬁ%x?ﬁgi Accordingly, it
i s usual $§EHRING oF Juids, [ puch ﬂ%sﬁ?%ﬁliﬁgugéuéﬂéh YRrkR¥REIEhRiASs, to

pPrego € completion fluids, packer fluids, well treating fluids,
subterranean formation-treating fluids, spacer fluids,
hole abandonment fluids, and other aqueéous fluids in which
an increase in viscosity is desired. It is known to use
hydrophilic polyméric materials, such as hydroxyethyl
15 cellulose (HEC), as thickening agents for aqueous liquids
used in such well servicing fluids. HEC is not however,
readily hvdrated, solvated or dispersed in aqueous sYs-.
tems having a density greater than 1.618 g/ml without the
use of elevated temperatures and/or mixing under high
20 shear for extended periods of time. For example, hydroxy-
ethyl cellulose polymers are poorly hydrated! solvated or
dispersed in such aqueous solutions containing one or more
multivalent-cation water soluble salts, such as heavy
brines which are commonly used in well servicing fluids.
25 In many instances, 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 thickgned brines, to prepare
30 them off the well site. _
The prior art indicates that it is known to slurry

HEC in an organic medium, such as gthylene glycol or an

alcohol, before adding the HEC to an aqueous liquid in

order to obtain good dispersion of the HEC. The prior art
35 also indicates that HEC is swollen in certain organic |



80 themoff the well site. The prior art indicates that it is known to
slurry HEC in am organi t medium such as et hyl ene glycol or an al cohol,
-bef ore adding the HEC to an aqueous liquid in order to obtain good

di spersion of the HEC. The prior art 35 al so i ndicates that HEC i s ; _fen
in certgjn organic -2- liquids, |nclud|ﬂb et hyl.ene glycol. We s .
slurried in ethylene glycol or an organic liquid which swells the t he

prior art indicates that the slurry nust be added .to the aqueous liquid,
i medi atel y or 11gaidsG dindlusdshy ethyderie rylycopoor Whenp#EQ drs islutried

W oh suel |t nsny SERy el TR Chn bR a8 Babaifty Fidy e i ey 1g WS
dLSE:?§SS|BE oHECprtge &rionﬂaﬁhtén&iﬂgﬁes thatohh:bﬂlgzwaE&Bﬁ‘be added
gegvy brines B?°s?§%r3§¥é®$é f%ﬁhﬁ 1&qd§;(§§}€ ??qﬁ?% ﬁ%ﬂgwmwills Hhe

HEC and an srgaqssulmqgi dnpeor déégpmmun tthe HEqueons digudd.of (Thus,
aging the mXt{hg ule 5@'/ @éﬂgp 1481 g Gihes afg B3P 1 adiunlieh

it will hydrate rea ient te at ur es

slurrying the s¥elinthe %m’csl?ﬂﬁl a‘emwrmé@%hs VETYARG éslche
slurry. The present ItNYididc1o56di 48S oury igesy f 31181 8AMPatienitO Appliich

compr 1 ses 2 BBkin, §b02 N1 828 (Bubls SRV LI S698k110R) 0 B2 ke
: 10 'can be dispersed and hydrated in heavy brines by slurrying
it with a polar organic liquié which swells the HEC and an
organic ligquid which does not swell the HEC, and there-
" after aging the mixture.
We have now found that HEC can be activated so that
15 it will hydrate readily in heavy brines at ambient temper-
atures, by slurrying the HEC in an organic liquid which
swells the HEC and aging the slurry. _
The present invention, provides ‘a.viscosifying
composition which comprisés a polar organic liquid
20 containing froﬁ .10 to 25% by weight, based on polar
organic liquid, of hydroxyethyl -cellulose in a
polar organic 1liquid, which polar organic 1liquid
when uniformly mixed with hydroxyethyl cellulose
in a weight ratio of hydroxyethyl cellulose to
25 polar organic 1liquid of 1:2, produces a mixture-
with substantially no free 1liquid present after
remaining ﬁuiescent for one week at ambient temperature
in a sealed container, said composition having
been aged for a period of time sufficient to activate
3b the hydroxyethyl_bellulose such that the hydroxyethyl -
cgliulose will "hydrate in. heavy brines having a
- density greater than_1.618'g/m], at ambient temperature.
The present invention -also provides a process
- -of activating ‘hydroxyethyl cellulose such ~that
35~ the hydroxyethyl cellulose will .~ hydrate in heavy
“brine having a density ‘greater than 1.618 g/ml
at ambient temperature which comprises s]urrying



organi c l'i quid, of hydroxyethyl cel | ul ose in a polar organic

| i qui g -which polar organic |iquid when uniformy - nmxed wth

hydr gxyéat hyl cellulose'in a weight ratio of hydroxyethyl cel |l ul ose
to 2 jol ar organic liquid of 1:2, produces a mxture with

sub Yially no free liquid present after renmining quiescent for one
week &t anbient tenperature in a_ sealed cont ai ner, sai d conposi t+on
havi ng been aged for a period of “€Rfe sufficient to activate 30 the .
hydr oxyet hyl ~ cel |l ul ose: such that the hydroxyethyl cellulose wll hydrate

i n. Sladdvy hydravepet hayi n sity_greater than 1.618 g/ . it anbient
-tenmygragyre SIhe'grégentgFgagﬁ?QSn a?go # ovfeeeentpadbteas afrom activating
hydroxyethyF cBY| uMBdght sion a tbaﬂa&S-ob@Qnideﬁq4%ﬁprl cel lul ose

w | R9TAgdr 8aéd i sluhegvy flapi ng F@%{&% @anfnsity greater "dan  1.618
g/ nmacedvafabi £9§ &Fggerghuge I C iM&s suffligientngto -2a- said
hydr oxyet hyl CGFYU os¥ethyl cellutesecnsaadi on from1l0 to  25% by
weight in -a polar organic- liquid, and aging said slurry for a period
of time sufficient to activate said hydroxyethyl cellul ose, said - 3-
pol ar organic |iquid being one Vvhich, when unifornmly nixed



Wit h hydroxyethyl cellulose in a weight ratio of hydroxy- ethyl cellulose
to polar organic liquid of 1:2, produces a m xture with substanti al
free liquid present after 5 remaining quiescent for one week at anbi
tenperafure in a sealed container. The present invention further prf
processwaf increasing the viscosity of -an aqueous sol uti on havi ng a“der
greater than 1.618 g/m which conprises mxing 10 said solution with a

vi scosi fying conposition as described above. The concentration of HEC
is from 10 tBo2sw opganigi daguidpbedagaeng whdchyowhemundhformdygmixed

Preferably a|50witﬂeh98589§eth9ﬂ @éilﬁ&%ﬁeagﬁdafQ&i@ht1§akﬂéﬁbftWQdE6&&5 at
anbi ent tenperatures n of HEC such

5. Ko é o? drate g N
heavy brines atShkRELeRel 8ﬁﬁ§FaF8r8§1P§ 85@5 Fi dhsq hﬁf&ﬂe
invention as fohlmm&tutbewmahts&bbahﬁtHEElysnblErbeﬁulqdua phe&ep&laﬁter

aged Tor o peri SROabpERar dpiySeie, 26r” Pus WaaRide dRbTRRL kbR r RN o' ©

Many conpounds dafebdedt contadner.t he PO, depend- ing upon the end use of
the thickening agent. tﬂedﬁtééenﬁ‘@h@ﬂnt@@hh%hr%haﬁrbts%&%bsC%UB&BE@sQf

material will 25 function as a POL according_to the present |nvent|on
sinple test can®BelRfrepsingdatheorisResisye Fl?np&ﬂPeBszéPéHF ep Pﬁ@iHEC

pol yner is unifaraeysityedreater Biafipal BLat gygl whibht womp2)lspar mixhyg
qul sscent shd: coate, seThEsam o vEREOBARY AP, foBerRiEich ak HapbiiBed”
preferably seal @dovei qui ds which are useful _ _
The concentration of HEC is from 10 to
25% by weight, preferably 10 to 20% by weight.
Preferably also, the composition has been aged for at
15 least two hours at ambient temperatures.

' Activation of HEC such that the HEC will hydrate in-
heavy brines at ambient temperatures is accomplished by the
present invention as follows: the particulate HEC is first
mixed with a polar organic liquid (POL) which swells the

20 HEC and thereafter the mixture is aged for a period,
preferably at least two hours, at ambient temperature.

' Many compounds can be utilized as the POL, depend-
ing upon the end use of the thickening agent. In deter-

mining whether a particular compound or material will

25 function as a POL according to the present invention, a
simple test can be utilized as follows: one (1) part by

- weight of the HEC polymer is uniformly mixed, e.g. by

spatulating, with two (2) parts by weight of the candi-
date POL. The mixture is then allowed to set, in a

30 quiescent state, for one week at ambient temperature in a
container, preferably sealed. Liquids which are useful
as the POL when subjected to this test procedure produce
solid, semi-solid or viscous mixtures with substantially
no free liquid present in the mixture after the one week

35 solvation period. Generally speaking, it has been found
that virtually any organic compound which passes this sol-
vation test described above, will function, to a usable



as the POL when subjected to this test procedure produce solid, sem-solid

cous mixtures with substantially no free |liquid presént:in the

Be after the one week 35 solvation period. Generally speaking, it
n,found that virtually any ggani c conpound whi ch passes thisssol -

g test described above, wll function, to a usable -4- degreer®as a

POL? hbn-hiniting but preferred POLs include al i phatic glycols containing

from2 to 5 carbgn _a e anediol, 1,4-
but aned%ﬁ? regy . TSBapéﬁgne&%’i -1 %1?9134%3"{'? Qvﬁ#é&fﬁ‘i I%Flf% from2 to 6
car l(:j)on ancmudeuchl?mhgrtwcargﬂycolﬁ Connadiming tfram ,2 dro 15 Z:a’rhmnt anet (rjl ol ;
am des i o) atyong. . acetani de, or
di nethy%gpégngkgge gqyggﬁfhe vaﬁﬁ%%%ugiove conbounds When
fornulabuhgn?ﬁéoiuséﬁsﬂhﬁrﬂ&m&gﬂﬂﬁ;Q¥rtﬂik!&FHQNtﬁipﬁs|an9ﬁinin9|t i s

pr ef srabkemfﬁrtsasecafrb%n%baﬁ tslil.ﬁ'th Wﬁgcél%lp, @tB-*Bhi?dhea-'mU“t such
t hat the coS- g agent, i.e., t he "acti vat ed H ¢c
a pouraEF¥° rqBFdlaét'B &tﬁb‘eft&i%'péﬂi&&sofcqqtﬁé"w £7GM dnit% o act i vat

t he HEC4 dhpbonechabphmsnsughyasl forthaiideg \axertamide) & alimedhsylpref erred

Do EAPikfihed bl hikeate) el tnd YIS ol URABALD 2 1| JUL ¢
ef ficient PO.sWhen ﬁpguuéetéasr&bﬁeﬂﬂ&yﬂ&iﬁﬂing(ﬁﬂﬁﬂh&ﬂQﬁzﬁhaxwmentratlons
\% Iegér)] tefatﬁéénz5i/h©¥nt§bﬂht itZQs ﬁr@‘f@%lreatf&“ s’ I HAH1nd Nan 90% by
that the POL be present in an amount such that the viscos-
ifying agent, i.e., the activated HEC composition, remains
a pourable liquid after aging for a period of time suf-.
ficient to activate the HEC. Thus, ethylene glycol and .

15 glycerol, which are the preferred polar organic liquids
for use in -this invention, produce pourable liquid viscos-
‘ifiers at concentrations greater than 80% by weight.

Other less'efficient POLs mav produce'pourable liquid vis-
cosifiers at concentrations greater than 75% by weight.

20 A concentration of POL greater than 90% by weight would
generally be excessive and unnecessary. Thus, the concen-
tration of HEC in the viscosifier composition should be
in the range from 10 to 25% by .weight,- preferably
from 10 to 20% by we1ght

25 The mixture of HEC and POL is activated for use in
viscosifying heavy brines by allow1ng the mixture to age,
_preferablv for at least two hours at ambient temperature;
more preferably for at least three hours. The activation

_'may be acccmpiished in a shorter period of time at elev-

30 ated temperatures. it has been found that if the concen-
tration of HEC in the POL- is such that a gelled composi- -
tion is obtained upon activation, then the viscosifier '
composition decreases in.gelling efficiency and may be
completely ineffective upon further aging of the composi-

35 tion. Thus, the activated HEC compositions should be
utilized before the composition gels. | |

The activated HEC composition can be utilized

\

osition, renmains
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.general |y be excessive and unnecessary. Thus, the concen- tration o
"the viscosifier conposition should be in the range from 10 to

-weight, preferably from 10 to 20% by wei ght. 25 The m xt urle
sand PO is activated for use in viscosifag#g heavy brines by allo
m xturg.to age, preferably for at |least two hours at anbient tenperature,
nore preferably for at |east three hours. The activation nay be

acconpl i shed i t perio me £

It has been fo"&t}lrﬁfﬁs‘ﬂeq{ l&fc jﬁe cg% erné-é a’ﬁ on % I—?é%lﬁtﬁ%r{ ggeﬁ@é suc
that a gelled xﬁ)mssamomnlsy othesi nmrngdmeadiﬁcxaﬁm dreavhdrines hav-
viscosifier eo.?l-g’%t é}{h 2 el 11 r&l.éafgf/ni?]'. ENChh Q‘E&éﬁ%’ Wars

conpletely in ective upon urther aging t he nposji - 35 tion. Thus,

the activated ¥ REAf0GaE AREHNY %‘Qﬁ |9§ ﬁf%f%“é‘eﬁef%ﬁﬁ?sﬂﬂ on
gels. The astiud esiHEGR S Qe siddutBAhde Bédr izrfhi £icdnt WhedxedidddEC i s

HEC I heavy Y M ARy Plag Fif sdlkdy TR R IR B ddy

HEC i n heavy | r o

years, the prasitdwt o @dvaptages af clesr Hrdiness daor nmeh‘ew chtidimedd |

and gas i ndustyiyas ieah h%l\&.rﬂcﬁ | fedd ié‘é‘t Ciﬁg;tpyaélté Jdog mi0l4tbl e zinc
SO e

salts, particularly zinc brom t at t vant ages of Clear brines
can now be obtFEN b HeTRERAIT 6% AN RRIRTUESS: as hi gh as 2.300 g/m at
anbi ent t eyger at ur es T HIPSAerRRA Lty clear brines are used extensively:

e.g. as completion fluids,._to minimize pPlugging of perfor—
ation tunnels, to protect formation permeability, and to
minimize mechanical problems; as workover fluids, for the

same reasons; as packer fluids, to allow easy movement _
15 and retrieval of the packer; for underreaming, gravel-pack
and sand consolidation applications; as kill fluid oxr-
ballast fluid; for wire-line work; and as drilling fluids.
Clear brines having a density of 1.702 g/ml or
lower are generally formulated to contain sodium chloride,
20 sodium bromide, potassium chloride, calcium chloride,
calcium bromide, or mixtures of these salts. Clear.brines
having a density up to 1l.809 g/ml can be formulated with
calcium chloride and calcium bromide; but if the brine
must have a low crystallization temperature, then clear
25 brines in this density range are generally formulated to
contain a solnble zinc salt. Zinc bromide is preferred,
because brines containing it are less corrosive than brines
containing zinc chloride. Clear brines having a density
greater than 1.809 g/ml are formulated to contain’ zlnc
30 bromide.
The HEC will generally be'present in the heavy
brine at a concentration from 2.5 to 15 g/l.
To more fully illustrate the invention, the follow-
ing non-llmitina example is presented.



10 The high density clear brines are used extensively: e.g. as
conpletion fluids,-to mnimze plugging of perfor- ation tuhnels, to
progect formation perneability, and to mnimze mechani cal problens; as

N\t 45 and retrieval of t he qgacker; for underream ng, gravel-pack~and -
sang solidation applications; as kill fluid or ballast fluid; for

Wi e e work; and as drilling fluids. Clear brines having a density of

1. 70X/ m or |ower are general ryrul ated to contain sodiumchloride, 20
sodi um brom de, potassiun1ch|ogéég&ﬂégrciun1chloride, cal cium brom de, or

m xtures of tFbgeesdampled e:aslt?

be for mgeated s £ iy tiﬁb al o Ti&; jf. the brine
nmust ha@\éje% a‘i’ﬁg\?\)fg}rhﬁ?:la_- I%ﬁﬁgg} enper at &?le,céﬂt*{t?el%%ne'ar CZ%IIJV?%I:]ees in this
densi t PreRigedaty Juadng Ithe JiEQ) andk ethy lene ALY @ L Hqastdiesi nc salt. Zinc

brorg deedrs 3pr ledondis. xS & dip 1t W0 i 130-d Iy FvalRfedor rosi ve than
1. 805 G -850 o 1 & At 17 IR T A 2R o A B R A |
gener alshpkiiagpithee sanple ead ey tidm eoge thexn rfoentitatsemorfdsym 2.5 to 15
) o S it U, DY Y 500 o111
The "300 rpm dial reading was taken after 30 and 60 min-
10 utes as indicated in Table 1, and~after rolling the-brines
overnight at 65.59C. Thereafter each sample was evaluated
after aging for certain periods_as indicated in Table 1.
_ The déta'indidate that the samples must be;éged in
_ order for the HEC tc hydrate_in_this solution. The sample
15 containing 10% by weight of HEC remainéd pourable for 48
hours. The sampleicontaining-IS% by wéight of HEC was
very viscous but could:be_used. ‘The sample containing 20%
by weight of HEC became excessively gelled after aging
for a'suffidient period to activate the HEC such that the
20 gelled particles formed lumps and would not disperse,

even after hot :oiling. |
a preferred'minimum aging time at ambient tempera-
ture of 2 hours} more preierably at least 3 hours, is
- indicated, by these results. Shorter times will be effec-
25 #ve at higher temperatufes.

memaMim,.@t@m.so.g g/m can
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Three sanpl es respectively containing 10, 15 and 20% by wei ght of
NATROSOLL/ RTM250 HHR i n et hyl ene gl ycol were prepared by mixing the HEC and
ethyl ene glycol together 5 for 30 seconds. FEach sanple was imediately
eval uat€d at 2.86 g/l in a 1.917 g/m CaBr2~ZnBr2 sol uti on by hand shak| n'g '
t he sampte and sol ution together for 30 seconds, and stirring the
on a Fann V-G neter at 300 rpm The-300 rpnldlal readi ng was take
and 60 mn- 10 utes as indicated in Table 1, and-after rolling the! brh r
overnight at [err]. Thereafter each sanple was eval uated after agi ng—for *
certain periods as dgndicated in Table 1. The data indicate that the sanples
must be aged in ordgyr fgr the HEC to hydrate in this solution. The sanple
15 containing 10%#ly weight of HEC remai ned pourable for 48 hours. The
sanpl e contai ni ng % byz Wi @ It :nOod JHIoGoWwaLS 1 VE Iy <r\bh SCAUS D Ui oEeUhGh Beoused.
The sanpl e cont ai nig| By‘\ﬁei‘dﬁt“ B MEC befalte XTI vel YT deIT ¥ &t rhr
aging for a sufficig perlod to activate the HEC such that the 20 gelled
particles fornmed IQ@ and woul d not disperse, even after hot rolling. A
preferred m ni num ags time at anbient tenpera- ture of 2 hours, nore
preferably at |east~|&jhours, is indicated, b “These resul ts. Shorter tinmes
will be effec- 25 G'k
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HHR, /0% Et hyl ene d ycol Sanple B = 15% NATROSOL 250 HHR, 85% Et hyl ene

d yclat(y, yanpl e C = 20% NATROSCL 250 HHR, 80% Et hyl ene d ycol 5 (all
ges by weight). OGS = > 100, 000 -9- CLAIMS. 1. A.viscosifying
_ ion which conprises a pgkar organic liquid containi-ng f®m
10 to 25% by weight, based on polar organic |iquid, of hydroxyethyl
cellulose in a polar organic liquid, which polar organic |iquid when

uni forTQ/ m xed with hydroxyethyl cellulgse in a weight ratio of'

hydr oxyéf hprinel rolded toepalightoagassesPequid of 1:2, produces a nixture
wth substanti ally no free liquid present after remaining quiescent

Co poné2)ehio1@la BTHOR nekBERE S8 fn 'nga%seehg gn&iéga sai d

corrp05| ti Og x ng begg%agg 5Lazggr ﬁ 0 actlvate
the hydr ox¥gh x esmw@ ot.hakot BARNY §bex¥eh nse gge w "

hydgat e m@ggvyepeéﬁggge auyngelght glensity greater than” 1.618
at anbi ent tenperature. A corrp03| tion as clained in CI al m 1

wherein3) o5 - » 100,000



the concentration of .hydroxyethyl cellulose is Mw

weight. 3. . A corrp05|t|on as clained in d erein’
‘t.he polar organic "liquid is an ali phatbc gl ycol "Co lﬂ
carbon atons, an al kylene triol containing from3 to 5 car bdn st Vi
anmi de cent af A ﬁfroml to 4 carbon atons; or a mixture thereof.

conposition as clainmed in Caim3 wherein the polar organlc I|qU|d |
et hyl ene glycol, glycerol, or a m xt L%re t her eof . 30,

conposition as claimed I'n ady vis&esditadna Hanposihian Hgéc"be%ﬂmpﬁbi\ﬁs f or
at |east twp W‘rﬁratm&j@nwt 1 EqWFd ateiswtabning Afrmrrpbeltton 25%cl by ned

I n any precedl 35' m whi ch has been aged,f.or st.t at
anbi ent te Q@E base& 1R 7P Mfonﬂé‘&aﬁ Aéq&‘ |’ ? h aﬁ%geHyf
wher ei n theccbhcboue atmona ofpoHyad-r ooygs mi/¢ delqluuldosalhtclsumm1tahatorsailtic
conposi ti on 1%¢1aa tdrifly dmidele wath! Vﬁ}&ﬂ96¥étﬁyl f’ePT&’F%fO

activating oxyet cé‘l | ul os cel

will hydral'é i % H'é%lwh%rl?\%t‘%av?ﬁg admﬁwybreta@b}u}&% 1t@gpolar
organic liquid of 1:2, produces a mixture with substantially

noe free 1liquid present after remaining quiescent for
one week at ambient temperature in a' séaled - container,
said composition having been aged for a period of time
sufficient to activate the hydroxyethyl cellulose such
that the hydroxyethyl cellulose will hydrate in heavy
brines having a -density 'greater than 1.618 g/ml. at
ambient temperature.

18 2. A composition as claimed in. Claim 1 wherein
the concentration of hydroxyethyl cellulose is from
10 to 20% by weight. .

3. A composition as claimed in Claim 1 or

20 2 wherein the polar organic liquid' is an aliphatic
glycol containing from 2 to 5 carbon atoms, an alkylene
triol containing from 3 to 5 carbon atoms, an amide
containing from 1 to 4 carbon atoms; or a mixture

thereof.
- 25 ,

4. A composition as claimed in Claim 3 wherein
the polar organic liquid is ethylene glycol, glycerol,
or a mixture thereof. '

30 - S. A composition as claimed in any pre_cedingl

Claim, which has been aged for at least two hours
at ambient temperature. '

6. A composition as claimed in any preceding
35"-Claim which has been aged for at .least three hours
at ambient temperature. o "



g/m. at a whi ch conprises slurrying 10 said
hy ds et hnﬂmﬂw“ﬁmﬂuﬂ‘m‘f a concentration from10 to 25% by weight, in
ap org wuind, sand agi ng aid slurry for a period of tine
fikfent to activate said hyd?olz@e’fhyl cel | ul ose, sai d .pol ar organic
i ¢/ bei ng one which, when uniforny mxed 15 w th hydroxyet hyl e
Aose i a AwePBRESitieno asofchibmedyinnFilaimeSyl einy  pol ar
~organi gghd | %h@en‘%fral:i%n pbgdugparaxyethiLe a\eitu&s@ét | &hdch no tree
liquid resent?‘fét r-emai, ni ng qui escent forbo \3$ek at rrbl ent
ai

terrper s&gmegsitin 3pPgura Fained in
C ai m dbtivatdion.t he concentrati on of hydroxyet hyl cel I ulose is from10 to
20% by wei ght. 25 ' 10. A process as clained in Caim8 or 9 wherein
th poI ar organic liquid is an aliphatic glycol containing from 2

to 5 carbdnh atoprocess ofl lagtdvating hydneeietiny faeddudose 5 carbon

?Loms fs%ltﬁtm&?aﬁonéﬁé ni ﬂﬁdr&k?@‘ch}ltocénﬁ%gen willQ"B hyd¥ate M xture 30
ereo

S |-al aim 10 erei poI ar
or gani it | B§AYY] sbgtﬂﬁl e‘ﬁ%"b“@co? ‘&E‘VE&VOI grgptgr, V\QP r]t ﬁgge 35 12.
A procga’sni aat ahmbient tempeamturel witich neofiprdsesl stumimgthe peri od

' masdi%i ahfd%%&e%hgﬁur §ei‘lu§g§be ”Ltt eQP et_rcﬂ'légr&ration from
10 to 25% by weight in a polar organic liquid,. and
aging said slurry for a period of time sufficient
to activate said hydroxyethyl cellulose, said pol'ar
organic liquid being one which when uniformly m_ixed

15 with hydroxyethyl cellulose in a 'wei_g_'ht ratio of
hydroxyethyl cellulose to 'polar organic liqnid of
1:2, produces a mixture with éubstant_ially no free
liquid present after remaining quiescent: for one
week at ambient temperature in a sealed container.

20 . . _

9. A process as claimed in Claim 8 wherein
the _concentration of hyd_roxyethyl cellulose is from
10 to 20% by weight.

25 'l(_). A’ process as claimed in Claim 8 or 9 wherein
the polar organic liquid is an aliphatic glycol
containing from 2 to 5 carbon atoms, an alkylene
triol containing from 3 to 5 carbon atoms, an amide
containing from l to 4 carbon atoms, or a mixture

30 thereof.

11. A process as claimed in Claim 10 wherein
.the polar organic liquid is ethylene glycol glycerol,
_ or a mixture ‘thereof.
35
12._ A process as claimed in any of Claims
8 to ‘11 wherein the period of time is at least 2
hours at ambient temperature.



-~11 - 13. A proc Cla|m12 wherein the period of tine is
at |least 3 hours agmmgm ure. 14. A process as
claimed in daiml ent rat i 0 of hydroxyethyl cellul

i's  suc-that said corrposr tion | s a pour abl equl quid after activation.

15. A—~process ncreasin Vi SC SLt of, an yeous,sol uti omn—
having a density greaJt% ﬁ‘g g/ﬁiS ﬁ/g?&ﬂ ggg f‘% oe"'
solution with a WSCmmspmg ocforrpmmet i a&f claaa”ed 3 nhauy'sofatj amsient o

7. 15 16. %ﬁépé% conposition as claimed in daim1 and
substantlally as hereil nbe ore described with reference to the Exanple. 20

17. A process as clained in G aim8 and sub- stantially as hereinbefore
described wigh referenge tqutlpedoed®| as 26laimed - in Claim 12 wherein

the concentration of hydroxyethyl cellulose 'is such
that said composition is a pourable 1liquid after
activation.

10 15. A process of increasing the viscosity
of an aqueous solution having a density greater
than 1.618 g/ml. which comprises mixing said solution
with a viscosifying composition as claimed in any
of Claims 1 to 7. '

15
16. A viscosifying composition as claimed
in Claim 1 and substantially as hereinbefore described
with reference to the Example.
20 17. A process as claimed in Claim 8 and sub-

stantially as hereinbefore described with reference
to the Example.

25



