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In recent years, the practical opefating range of clear brines for
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15 fluids having densities as high as 2.3 g/cm® at ambient
' temperatures and pressures.

- The high density clear brines are used extensively:
e.g. as completion - fluids to minimize plugging of
perforation tunnels, to protect formation permeability
20 and to minimize mechanical problems; as workover

fluids, for the same reasons; as packer fluids, to
allow ‘weasy .movement and retrieval of the packer;
for underreaming, gravel-pack and sand consolidation
'app1ications; as kill fluid or ballast fluid; for
25 wire-line work; and as drilling fluids.

Clear brines having a density of up to 1.7 g/cm®
are generally formulated to contain sodium chloride,
sodium brom1de, potass1um ch]or1de, calcium chloride,
calcium bromide, or mixtures of these salts. Clear

30 brines having a density up to 1.81 g/cm® can be
formulated with calcium chloride and calcium bromide.
If the  brine must have a low crystallization
temperature, however, then clear brines in this density
range are generally formulated to contain a soluble

35 zinc salt. Zinc bromide 1is preferred because brines
containing it are less corrosive than brines containing
zinc chiloride. Clear brines hav1ng a dens1ty greater
than 1.81



than 1.81 . -2- g/cnB are formulated to contain zinc bromde. Gerera
hydroxyethyl cel l ul ose (HEC) and xanthan gum polynmers arej
caupatlble with those fluids which do not contain zinc salts.
depsities, 5 . however, the rate. of hydration of these viscosifik
_slgnufrcanily sl owner. HEC i s general |y €ods+dered as unsatisfactory for
Use, in fluids containing zinc salts. The present invention provides a
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in.certain heavY brines in ich it does not function efficiently as a
viscosifier. 25538ItShese heavy brines contain either: 1) from 16 to

20% by weight of IheCprbsentd&nandt1ﬂmﬂwﬂovunestxnmethndcnﬁchQUC1ng
chloride @nd fhlctg¥ﬂ$ﬁ(”?é¥% of' §0 ﬁéhvy brine solution containing
(a) at least 16% by weight of zinc bromide, ~and (b)
calcium chloride and/or calcium bromide with the
proviso -that when the brine contains more than 20%
by weight of zinc bromide, it also contains both
15 calcium chloride and calcium bromide, calcium chloride
being present in an amount of at least -(2X-33)% by
weight, ‘where X is the. weight percentage of zinc
_ bromide in the brine, which method comprises mixing
_ the brine with sufficient hydroxyethyl cellulose
20 to reduce its fluid loss, such that the hydroxyethyl
cellulose is incompletely solubilized. _
We have now found that HEC . will function as
a fluid 1loss additive in certain heavy brines in
which it does not function efficiéntly as a viscosifier.
25 These heavy brines contain either:
- 1) from 16 to 20% by weight of zinc bromide
~and either or both of calcium chloride and calcium
bromide; or -
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brine contains more

and a concentratlon

(2X-—33)% by weight.
The - preferred

than 20% by weight of zinc bromide
of calcium chleride of at least

brines  have a -density in the

range from ~ 1.70 to 1.92 g/em®. . - .
Generé.lly, heavy brines are prepared by mixing

together various

"brines, as follows :

25

a density in the

standard commercially-available
calcium chloride brines' “having
range from 1.318 to 1.30 g/cm®;

‘calcium bromide brine having a density -of 1.702

g/cm®; and a calcium bromide/zinc bromide solution

~having a density
20% by weight of calcium bromide and about 57% by
weight of . zinc bromide. Solid - calcium chloride
and solid calcium bromide are also used in conjunction
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with these brines

use in this invent
to use only iiquid-
in the - practice of

of 2.300 g/cm® containing about

to prepare the heavy brines for

ion. It is, however, preferred
solutions to formulate the brines
_this ' invention. . Standard brine

mixing/preparation = tables are avai'lable' from the

various manufacturers-
available brines-.

and suppliers of- these commercially--

The HEC polymers which are useful -as fluid

loss control agents

in accordance with the present



ava| | abl e brines. The HEC polyners which are wuseful 'as | fluid]oss.
contro'l agents’ in accordance wth the present -4- inventi gh~

.qhe/ _solid, particul ate materials which are water o e
or wat er di sper si ble. gums and which upon solution or dispersionit an
aqueous nedi um - i ncrease the viscosi t-y -0f ~the system HEC 5
pol\yrrerls are general ly high vyield,- water soluble, non-ionic
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conposi tions for activating are disclosed in
The average number of hydroxyl groups of each a.nhydro-

glucose unit which is reacted with ethylene oxide
15 is called the degree of substitution. In general,

it is preferable to use HEC polymers having a mole

substitution greater than 1. '

Ush_ally, upon: the addition of dry, powdered:

_ hydrophilic polymers, such as HEC, to water, the
20 polymer particles undergo hydration preventing i:he :
‘interior of the particle from readily hydrating,
solvating or qtherwise dispersing in the aqueous -
mediuxn; Accordingly,' 'high shear, long mixing times
_ and/or elevated . temp_era.tures must Dbe applied in
25 order to obtain a homogeneous sYsltem._ -

We have described methods by which HEC and
other - hydrophilic. polymers can be . activated .such
that the polymers will viscosify heavy brines at
ambient - tempe'ratures. Activated HEC compositions, -

_30' and methods for activating HEC, are disclosed in
our published British Patent Applications No. 2070611A
~and 2075041A. Methods of activating other hydrophilic
polymers '.ar'e' di'scloséd in our ©published British

. Patent Application No. 20'86923A.. _

35 . Typical activated HEC composit:i.on's comprise:

1) HEC, a solvating agént comprising a water
" miscible, polar orgénic liquid which when uniformly
mixed with HEC in a weight ratio of HEC to solvating



ds of activating other hydrophilic polyners. are di scl'osed " in -

published - British Patent Application No. 2086923A. 35 ~ Typical v‘
activated. HEC conpositions conprTse: 1) _HEC, a solvating agent ;
conprising a water mscible, polar organic |iquid which when uniformy -
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virtually any = organic compound which passes the
"solvation test described above, will function, to
a usable degree, as a solvation ageht. Ndn-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,
- and 1,3-pentanediol; = alkylene triols - containing
from 2 to 6 carbon atoms such as glycerol, 1,2,3-

J@@u’m i shed British Patent Applications No. 2070611A and 2075041A.

butane-triol, and 1;2,3—pentanetriol; amides containing
from 1 to 4 carbon atoms such as formamide, acetamide,
and dimethyl formamide; and mixtures of the various
above compounds. _

The diluting agent, in general, will be any
liquid organic - compound or material which is not
a solvating agent. In general, the diluting agents
are liquids which do not appreciably swell the HEC
polymers, i.e. they do not produce semi—solid or
viscous mixtures _whieh have no free 1liquid present
after the one week solvation period described in
the above test for determining solvating agents.
Non-limiting exaﬁpleS' -of diluting agents include’
liquid aliphatic and aromatic hydrocarbons containing
from S to 10 carbon atoms, kerosene, diesel oil,
isopropanol, alkylene glycol ethers, and vegetable
oils. 'Particularly. pfeferred are organic 1liquids



above tonmpounds. The diluting agent, in general, wll be any liquid organic .
compound or matetrial which is not a solvating agent. I n general,4 :
di™ting agents are |iquids which do not -appreciably swell the HEC
pofynmers, i.e. -they do not produce semi -sold d_or viscous m xtures
have no free I|qU|d present after the one week salvation peri
degeribed in the above test for determining solvating agents.
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produced 1Pr oMhdSHhodd | Featiable ni kg f??:ﬁpﬁ by }Wé’ll‘@ﬂero'f Hedn
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wei ght of solv " agent . HEC s be ed to heav bri nes, to Jincrease
the viscosi t (ﬁhq %Ie' bPoll\lé'a fft‘]ﬂgfc‘jg Sthe %t e?®of PFOSES 1d tf#e“ﬂ?i ne
to the fornat icompomittticins byontaining from 10 to 25% by weight
of HEC polymer, from 2 to 70% by weight of diluting
15 agent, and from 5 to 88% by weight of solvating

agent. .
HEC has been added to heavy brines to increase
the viscosity of the brine such that the rate of
~ loss of the brine to the ' formation contacted by
20 the br'ine is réduced. Normally, in the- absence
of bridging p_arficles, hydroxyethyl cellulose provides
poor fluid 1loss control in those brines in which
the'. HEC is fully hydrated. See for example, Our'
prior British Patent. Application No. 8131312, which
25 indicates that if the concentration of zinc bromide
' is less than 20% by weight, the HEC will not efficiently
~gel or viscosify the brine. Indeed, we have found
that while it is possible to viscosify with HEC
a brine containing no zinc bromide, or a brine solution
30 cpntaining a high concentration of zinc bromide,
| if two such thickened solutions are mixed to produce
a solution containing zinc bromide in a concentration
of less than 20% by weight, the viscosity of the
mixed brine  will be substantially the same as if
35 no HEC is present. .
It is a feature of the present inventlon that
~ HEC functions as an excellent fluid loss control
additive in certain heavy brines in which the HEC



g. . the brine is reduced. Normal ly, in the absence of bridging
pantli cl es, hydroxyet hyl .cel lul ose provides poor fluid | oss control in those,
bxTypes in which the HEC is fully hydrated. See ‘for exanple, our o~

“IDEMOr British Patent Application No. 8131312, which 25 indicates that if
the.concentration of zinc bromide is I'ess than 20% by weight, the HEC will
not efficiently gel "or viscosif the brine. | ndeed, we have found ey
that whil dstaj sV%Ssdm%ffi)cWBéosﬁf%ﬂ%iﬁiﬁEQ a BhendEGmontaining zi ne=+
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if 35 _no HEC i s-present. is a feature of the present invention that HEC
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HEC- cont a g, bri nes i,nventio cl oud r
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sufficient to RhRiceonerntrationosef ofHEG e ngeideonlyp e csaifficient
concent r atiePNreuce Eend | F1ul@ 1689 Oof tRelbPine. Preferably,
the concentration of HEC will be from 0.7 to 14.3
15 g/1, more preferably, 0.7 to 8.6 g/l.
The following non—lim1ting Examples are presented
to illustrate the invention more fully. )
- . All percentages are by weight unless otherwise
indicated. |
20 NATROSOL is & Registered Trade Mark.
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15 .g/1, nore preferably, 0.7 to 8.6 g/l. The follow ng non-limting

Exanpl es are presented to illustrate the invention nore fully. Al N
pehcentages are by weight  unless otherw se indicated. 20 NATROSQ '
a Registered Trade Mark. 25 8 Exanpl es Heavy brines. having t
corrpb5|t| ons listedin Table 1 were prébated by mixing .togethel

the~5 i ndicated anounts of the followng materials: (A) a 2.301
g/ err] calcium bromde/zinc brom- dExaﬁ helgi on containing 20% of
calcium bromde and 57% of zinc bro ) a 1.702 g/cnferr]

~cal cium bromi de solution containing 53% of cal ciumbromde; (C a 1.390
glcm 10 cal ci um chlgeaty sobwines comiaaumg\g 36!:@% c&orﬁpbswmbﬁbl origgted

A ter ool | ng™t oTaPIsm + b HRRG cPRePRRBL (e, cmikinE) LRRT I *Bheso
g/l of NAE?OSCIncBﬁ@aH:R hpdnb«m)w hydf cethel o:ellowi&gSSSha]ﬁermls'of (A)

Containing 20W o 1ERE 284S giaEiym ‘S 2T], HHEAS Hongtion,,

CAB- 0-SIL NB)conta?miaafteD% e algiwmi nbromdde r @rided 5% hofir sziae

room t enper at .t APL, . B 3r he KHam @ |
obt ai ned. Lﬁte%eavy br?%gs \%/ereBP?Réﬁ P?QImed %?lhours y%? é?%itiox:
cool ed at ToorRankatningr 53%aref t lealdump bnide n oR) n ablaBeld. gfee

data obtainged ik flinieehlor£86€ Qolmondaéantamm?t €37t B B?avaaléiﬁﬁes
containing 25 HEC can be fornulated ' to exhib . very |low API

fluid |oss pr GhiRxAAMe zi #Rdbr ARIR1EBNCcoRIATLER |rPeHa8tsbr|‘?f§"t?%ni‘PE
the range frgs% 16% t(cafOflly chloride. After cooling to room

temperature, there were added either: 8.559 g/l
of NATROSOL 250 HHR hydroxyethyl cellulose; or 8.559
15 g/l of activated NATROSOL 250 HHR (i.e., . 42.795
g/l of a compositian containing 20% of HEC, 25%
- of glycerin, -54.6% of isopropanol, and 0.4% of CAB-
0-SIL MS). Thereafter, the heavy brines were rolled
16 hours at room- temperature and the. APT RP 13B
- 20 rheology and flui&-,loSs obfained. The heavy bril:les
| were then rolled 16 hours at- 65.5°C, cooled at room
temperature, and the APT RP 13B° data again obtained.
| The data cbtained are given in Table 2.
The data indicate that heavy brines conta:.nlng
‘25 HEC can be formulated to exhibit a very low API
fluid loss provided the zinc bromide concentration
in the brine is in the range from 16% to 20% by
weight, or the zinc bromide concentration is greater
than - 20% and the calcium chloride concentration
.30 is greater than (2X-33)% where X 1is the percentage
'~ of zinc bromide in the brine. _ Preferably, the zinc
'brdmide concentration is ‘in' the range from 18 to
20% and the calcium chioride ' concentration is less  __
_ than 5(X-17)%.  1In ‘this preferred range the
35  HEC solubilizes to  such an extent .that appreciable - .
viscosity 4is---imparted to - the- heavy ‘brine. - The- data —- |
_ also indicate- that it is preferable to omit any
_ solid calcium chloride from the heavy brine.



- wepght, or the zinc brom de concentration is greater than 20% and the
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. C | um chloride concentration 30 is greater than (2X-33)% wheére X -

i e percentage of zinc bromde in the bri ne. Preferably, the zinc N\&_
b de concentration is in the range ‘fgom 18 to 20% and the. calcium
chlToride concentration is |ess than - 5(X-17)% In this

preferred range the 35 HEC solubilizes ‘to such an extent that -~

appreci abl e-7- viscosity -is---inpartRBABLB the- heavy brine; - The- data jw~

also indicate, that it is prefe olid calciumchloride

fromthe heavy brine. -9- jEghe £ Eb ﬁyaﬁ§1|ons 95% Density %

% % A. C B [err] Example (g/cnferr]) [err] [err] [err]

(1) () (1) g 1.797 0 ©16.3 43.3 95% .

. 137.30 46, 663Qensi y1.7%7 0% 168 43.3A 0 C4.53 3137 3caca 66 3
1. g3Example G@/em® )1ZpBry;. iaclqg 3£aBryy 40 (4B 35(4)  (L). 833(Kg) -

14.9 41.2 11.35 4 31 127.4Q _ 43.35 5 1.797 ‘11.7 0 46.

25. 44 133.58797 o 60 16397 8B Q 4.33 2537430 (46. §§3 53

07 2 1.89311892 16.5 38603 30423 3.64 ¢ 111. 4?83.3371563 §o 46. 36893

13.2 12.5 38 0 3.64. 111.28. 37.7
43.9 34.97 '831% g 170 16 ap 3’33 %ﬂs%s 4. 3’6 1%% 90 ﬁ39?5 0
124.004 0 11 1.8331. 8831 16. @4.9 al 243. 11 35614.3D 1423466 43 9512

10.783 9660 33. 4‘6'9%5 733 8(5) 67 0 fz? 2 45&?’6‘@ 1?% 3 1%*37%9 36

37.83 .40 104797 3515'6 15 1. 9622 16.25.441. © 36.¥3338383 e 40
104. 60 7135056 f.803_ i~38é26 é%a_ 38084 ggsol 2Q7-8%4 %1128 987.78° 17
8 1.803°i3.2 30.20 3.64 111.28 37.78
9 - 1.833 15.7 O  43.9 34.97 O  124.00 O
10 1.833 15.7 O 43.9 34.97 0 124.00 . O
11°  1.833 16.0 0O 43.7 35.61° O  123.36 O
12 1.773 16.0 5.0 36.8 34.50 27.02 97.45 O
13 1.726 16.0  10.0 29.6 33.46 52.46 73.05 O
14 1.917 16.3  11.6 36.7 37.83 3.40 104.60 35.56
15 1.917 16.3  11.6 36.7 37.83 3.40 104.60 35.56
.16 1.845 17.0 O  43.1 37.99 0  120.98 O
17 1.785 17.0 5.0 36.1 36.83 27.18 94.95 0O
18  1.857 18.0 0 42.5 40.54 O  118.43 0O
19 1.797 18.0 5.0 35.5 39.19 27.34 92.44 0O
20 . 1.767 18.0 7.5 32.0 38.58 40.33 80.06 ° O
21 1.738 18.0  10.0 28.5 37.99 53.10 67.88 O
22  1.857 18.4 0 42.4 41:33 0 117.64 O
23 1.857 18.4 O 42.4 41.33 0 117.64 O
24 1.857 19.0 0 42.1 42.92 0 116.05 O
25  1.809 19.0 5.0 34.8 41.57 27.58 89.82 0O
26 1.750 19.0  10.0 28.0 40.30 53.02 65.65 O
27 1.708 19.0  14.0 22.3 39.33 72.70 46.94 O
28 1.869 20.0 O 41.5 45.37 0 .113.58 O
29 - 1.773  20.0 8.0 30.2 43.14.43.38 72.44 0
30 1.773 20.0 8.0 30.2 43.14 43.38 72.44 0
31 1.714 20.0  14.0 21.7 41.55 73.13 44.29 O-
32 1.714 20.0  14.0 21.7 . 41.55 73.13 44.29 0O



I8 . 1. 857, 18.0 . 0 42.5 40.54 . O 118. 43 0 19 1. 797

18. 0 5°0 355 39.19 27.34 92.44 0 20 - 1.767 18.0 7.5 32.0

38.58 40.33 80.06 -0 271 1.738 18.0 10.0 28.5 37.99 53. 1R -,

67,88 0 22. 1.857 18.4 0. 42.4 41.33 0  117.64 3 g

1.85% - 18.4 0 42.4 41.33 '0 1#714- 0 24 1.857 18

0~ 42.1 -42.92 .9 116.05 0 25 1.809 19.0 5.0 34.8 41.57

2?v58 /89. 82 0 26 1.750 19.0 10.0 28.0 '40.30 53.02 65. 65

0 27 1.708 19.0 14.0 22.3 TABLE3l7ACpmtd.k. 94 028 1 869

20.0 . 0 41.5 45.37 0 11358 0 29 1 773 20 0

30.2 43, 14 43 38 72.44 o 30 1. 7;2 20. o 43. 14 4%??8
14 %

72.44° 0 Densiy > % 41.55873, 1 44 29B 0 3£aci,
1.714. g;amplem m/s@, _ALQS 2121}:2 g_ ié_ TABK (Cong—lég-)—
95% Dens t erds

(g/cn{er:ﬁé[enr] %e?*? ?8rP] 1111) Ca1. ‘?|)E;1 -09, 19.0 (K?gﬂgﬁ P86
:2& 8 Siloh 13103 1§§1ﬁ8 2@568867&1&@ zmgo 3¢1.09 19308 78 B0 4é17aés .86
ok 03 43R eds 2228, %0320, 2938 6. 28461‘48%78%?4'. 48. 1%

0 37 36726 221 075014202.020. 7124® 10 23. 47 48978064 03 4B3IS 1. 026:

éz)rrgarl soﬁ3 Exarrpl 613492&0 5%187 TA aLéQ)Z Br2|91e7EvEF |ons%gt Sgg) .d 28

250 HHR[ er3q - 1.726 22.0 14.0 20.7 46. 10 73.57 39. 30

Examples 1 to 10 a.rid.28 are Comparison Ex'ampl'es.

.o mw W



16 Hpurs @230C 3 16 Hours @65.5[err]C API

=

AP APl Rheol ogy Fl ui d APl Rheol ogy Fl ui d Exanple 600
: 3 Loss (2 600 300 3 ' Loss 1 + >300 3300 130\,
'S >300 3300 149 60 2 (68) (35) (0) «(20)
© A3300) (>300) (69) ' (80) 3~ 11 =6 2 125 - 67
3 1 NC 4 (62) (31 (NC) (60) (30) (1) .-
(187) 5 15 8 ).1'_‘“.12_1'%_32 0 36 r
(14) (7)) (0) (-NC) (16) Bra&)e Ev(d]).xations (18) 7 51 26
0 131 63 NC 8 149) (25) (0) (NO
(51) (26) (0) o (150) 9 24 1) NC 98
36 1 i 10 8.5501g)1 narRosoosd MR L) (40) (24)  (2)
(4) 11 ) 22 58 A T 112
Pt 16 Hpuzzsﬂ% 230¢1 . 16 wirs @ 65.50¢ ' 12
0 NC VI 0 API 9.5 14

63

222 153 25300  >3Q0

15
47 .
1

1 23
222
39
187
1

1 29
(14)
9

(48)
101

2 3gp >300
2 1 (52992 (3§k7 (031 (233%8 (;3001?(;6’00) %7 115 éLO)o

o5 103
63 31 Rngo1obf 15 FluzgSZ) ) Rh o (4@%&&25) -
_Exampl 3%%%7‘%%‘6—&3 L _ﬁﬁ%—%jiso -
1 1728008, g =2 13 28285 52T g4—= o

2@ 125 57 32
5 (3 2)5 ( %8 (NCéB (Gg])l (%0 <5L%4 . )
(15) ) 50) 24
5‘%; g (ggﬁ 52%)1 25 Y 161
4 8 6 2 ‘1 104 - 1
'1§0 (%%)7 (z? ggg (N? 4 ‘533 ftzs> é) 2t oasgy
0 9 76
230 cﬁé) 5 558 2o§333)041 (2 5‘{50 |
(Nc§1 (66) (3 RN Y I e 101
3 >300 212 -~ NC 5432 1A 14) o(7) (0) 9(8iC)
(y7.73) 25 0(2)163 e =S ol 29 Nc 172
15 5 (52) (ds) (0) (NC)  (49) (25) (o) (120)
16 42 22 0 5 61 34 3 1
17 32 16 1 25 55 30 2 1
18 222 °153 35 1 283 198 37 1
19 162 106 15 1 192 127 11 1
20 31 115 0 50 47 25 3 1
- 21 57 31 1 16 62 32 1 2
22 205 158 = 33 1 >300 184 44 i
23 (15) (8) (1) (nC) (50) (25) (1) (2)
24 222 196 52 1 >300 227 59 1
25 193 161 39 1 - 274 198 46 1
26 158 104 12 1 187 120 10 1
27 41 21 0 4 52 28 1 1
28 202 218 57 1 >300 249 76 . 1
29 230 161 34 0 264 205 41 3
30 (14) (8) (0) (NC) (63) (33) (1) (1)
31 152 101 9 1 >300 233 57 5
32 (14) (7)  (0) (NC) (48) (24) (1) (2)
33 46 = 23 1 29 - 172 101 5 1
34 (37) (19) (0) (NC) (47) (24) (0) (2)
35 234 191 42 4 212 - 197 4 4
36 °  (16) (8) (0) (NC) (103) (59) (1) (0.5) -
37 = 228 170 38 .2 213 140 11 5
38 (16) (8) (0) (NC) (77) (41) (1) (0.2)
(1)

Data in parentheses obt:a:.ned using dry, powdered
NATROSOL 250 HHR

(2) NC = No Control
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NGB S URCC I P mmnunlunyg@mmﬁ<‘1’2 ®

(0;/ (NC (103) (59 (1) . 5) *37¢

-_ 213 140 11 5 38 §216) (8) (0) (NO 7)
(41) (1) - ' (0.2) (1) Data in parentheses obtained using
dry, powdered NATROSOL 2 HHR (2) . NC = No Control -12- CLAIMs: 1.
A3 get hod - of ommmg the ftuid loss 'of a heavy brine solution
cont ai ni ng (a) | east 16%.by weight of zinc bromde, and (b)

"“tal cium chl ori de and/or calcium bronrde wth the praviso that when 5
the brine containst. nore tnethodooPfhy Redugitngf Ehﬂc flygddde, 108 i so

contains both cq,leqwn bYInY |(§%1mq,,palc(ynttrg-, el c(ea) aél c1¢|§rgtchllax| de
being present in an armunt of %%ﬁ? (2X-

, ere. X
i s the wei ght - ff c¥8iafs offzi atne, s t Dy i i)¥°‘% Ir&gﬁiﬁj
conpr.i ses nlxuuhdlv¥twcémtvwmh SﬂéﬁﬁdeenWihhdFthetbybv1®®|lﬂh¥§3 when

reduce i | @ss, such _t.hat i OXY | .cell
inconpl et eI y s&llilﬁl pring &8n ntaing mgre m bXs w§ ﬁﬁsredgf #15 ai m
1 wherein the brwdmiadepntit nsalfsonmcmttau nx0vbolth weaybfumf chherbdeniard 3.

A method as cqo'@é%ﬁjghtw é"m lc%ﬁrehﬂlggidet*ﬂ%inlﬁ:] gﬁ-lema'm

at least 20% _ brom-d clum
chloride and carci amoundni dn‘ taH:e Teasdent(ZX-i33) % obycawei ght ,chwberee X
being at |eastjq ( 3 # S g age
of zinc b{é)m d |ﬁﬁ<?hg‘)efr%r&y ﬁ\ggsgﬁtag@h%f‘a %i)ﬁdd br&ﬁ?d%ﬁ%‘ Ittheoq{roﬁm g
d ai ms .which method comprises mixing the brine with supﬁmé/nt
' - hydroxyethyl cellulose to reduce its fluid 1loss,
such that the hydroxyethyl ceHu]ose is incompletely

solubilized.

15 2. A method as claimed in Claim 1 wherein
the brine contains from 16 to 20% by weight of zinc

‘bromide.

3. A method as claimed in Claim 1 wherein

20  the brine contains at least 20% by weight of zinc

- bromide as well as both calcium chloride and calcium

bromide, the concentration of calcium chloride being

at least (2X-33)% by weight, where X is the weight
percentage of zinc bromide, in the brine.

25 . _
4. A .method as claimed in any of Claims 1
to 3 wherem said brine has a density from 1.70 to
1.92 g/cm’. ' o
.30 . 5. A method as claimed in any of Claims 1

to ‘4 wherein the brine contains. from 0.7 to 14.3
g/1 of hydroxyethyl cellulose.

6. A method as c1a1med in 'C1a1m 5 where1n:
35 the brine contains from 0.7 to 8.6 g/1 of hydroxyethyl
cellulose.
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3 wherein said brine has a density from1.70 to 1.92 g/cnferr]. 30

A niﬂlﬂﬂﬂll““ﬂﬂllli“}ﬂﬁd in any of Cdaims | to 4 wierein the
co to 14.3 g/l of hydroxyethyl cellul ose. 6. .

(TN od as* cfaibed" in *daim 5 wher&Bn-35 the brine cont-ains from
0.7 to 8.6 g/l of hydroxyet hyl cellul ose. -~ -13- 7. A nethod as

claimed in-any of Cainms 1to 6, wherein the hydroxyethyT ,'f“';_
cel lulose has WWeen dctimetlead sash-claimedit inwi Any hedratCd aiims dai d

brine *at aghieny qmberr r ' th | aipned C-aim
1 and sub%starftla @HJ eﬁerel %é%- %é“ag‘sf egléﬁﬁ.os% h?'éferbleen@ce to
any of Exanplcdd vated M‘d’hd tiwat o B8. wm” hydrate 9.in Ak bk

fluid |ossgati ambiehCabmgratur@éhod as clained in any of dainms 1 to 8.
15 28 . ' : '

8. . A method as claimed in Claim 1 and sub-
stantially as hereinbefore described with reference
to any of Examples 11 to 27 and 29 to '38.

10 9. Brine . whose fluid loss -is reduced by a
method as claimed in any of Claims 1 to 8.

15

20



