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10 is known to add to the well servicing fluid certain hydro-
philic polymeric materials for fluid loss control. For
example, it is known to use starch and cellulose products,
e.g. corn starch and potato starch derivatives, as addit-
ives to'well_sgrvicing fluids, e.g. brines, for fluid loss

15 control. .

VlSCOSlty enhancement of aqueous well servic1ng
fluids, e.g. brines, is also necessary in many appllcatlons.
Again, starch and cellulose derivatives have been used to

o achieve such viscosity enhancement. ) _ .

20 ~ Examples of prior art which discloses various addit-
ives to well Servicing_fluids for viscoéiﬁy'enhan¢ement and/
or fluid loss control include U.S. Patent 3,625,889 which
teaches a well completion fluid consisting of aqueous calcium
chloride, carboxymethyl_cellulose'(CMC) and xanthan gum (XC

25 polymer), and U.S. Patent 3,953,336 which discléses-mixtures

. of XC polymer with various cellulose derivatives such as
hydroxyethyl cellulose, carboxymethyl cellulose, etc.
' It is, therefore, an object of the present invention .
' to provide a new composition for,synergistically increasing

30 the viscosity and controlling the fluid loss of aquéous well

servicing fluids. | ) ) ' "
_ - A further object of the present invention is to pro?
. vide a new composition'useful for sYnergistically increas-

tractive, must exiiigt low fluid loss. It .
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hydr oxyet hyl cellul ose, carboxymethyl cellulose, etc. It is, therefore, an
obj ect of the. present jnvention-to provide a new conposition for
synerglstlcally |Hcrea5|ng 30 the viscosity and controlling the fluid |oss
of aqueous viel | servicing fluids. A further object of the present invention
is to pro- vide.a new conposition useful @~ synergistically i ncreas-
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i s prOV|ded a c&hﬁoéPPFBﬁengﬂGFmPor i ncreasi ng the viscos- :
‘In accordance with one embodiment of the present

10 invention, there is provided a method for decreasing the
fluid loss of an aqueous well servicing fluid comprising
adding and dispersing in the well servicing fluid an effec-
tive amount of a cross-linked hydroxyethyl starch (HES) and
an effective amount of a material selected from the class

15 consisting of carboxymethyl cellulose ethers, XC polymer
and ‘mixtures thereof.

In another embodiment of the present invention, there
is proyided a composition useful for'increasing the yiscos-'
. ity and lowering the fluid loss of an aqueous medium com-

20 prised of an effective amount of a cross-linked hydroxyethyl
starch and an effective amount of a material selected from
the class consisting of carboxyalkyl cellulose ethers, XC
polymer and mixtures thereof. |

In yet another embodiment of the present invention,

25 there is provided a well servicing fluid comprised of an
aqueous medium, an effective amount of a cross-linked
hydroxyethyl starch and an effective amount of a material

- selected from the class consisting of carboxyalkyl cellulose
. ethers, XC polymers and mixtures thereof.
30 ' One of the polymeric components (Polymer A) of the
" novel compositions of the present invention include a _
'material selected from the class consisting of carboxyalkyl
-cellulose ethers wherein the alkyl group has from 1-3. _
carbon atoms such as carboxymethyl cellulose (CMC), carboxy-

35 ethyl cellulose (CEC), etc.; xanthan gqum (xanthomonas |

' polysaccharide gum biopolymer) known commonly as XC poly-
mer; and mixtures thereof.- The term polymeric component is
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- 10 XC polymer which will substantially hydrate or solubilize
in a brine solution having a density greater than 1. 701
g/ml without the necessity for mixing, as by rolling, at
5elevated temperatures._ Examples of such activated XC poly-
Iners are to be found in published British Patent Application
15 No. 2075041 A._ As disclosed in the aforementioned patent
application, Xc polymers which have been activated will .
solubilize in brine solutions without the necessity for
rolling or other forms of . mixing at, elevated temperatures.
' In general, any XC polymer which will solubilize in a brine
20e having a density in excess of 1.701 g/ml at room temperature
a can be considered an activated“ XC polymer. It 'is to be
understood, however, that the present invention is not
limited to the use of such activated XC polymers. Depending
upon the condition of mixing, and the composition of the
:25_ aqueous well servicing fluid, unactivated or dry powder XC
polymers are compatible with the aqueous well servicing
fluids used in the present invention. The term “compatible
. as used herein, means that the XC polymer can be solvated or
' solubilized in a given aqueous solution with the use of '
30 mixing techniques such as rolling at elevated temperatures.
Thus, an incompatible system is one in which the XC polymer
will not solubilize in the brine regardless of the mixing
conditions used.

_ _ : The other polymeric component (Polymer B) of the

35 compositions of the present invention is a cross-linked HES.

| 1 Such hydroxyethyl starches are ‘produced - by introduction of
non-ionic hydroxyethyl side groups onto- the polymer chain of



wel | servieing fluids, can either be in the formof a dry powder, (é;)
essentially untreated,, or can be an "activated" XC polymer. The term
‘$activated"-as 'used herein refers to an 10 XC pol yner which wil | _
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: The_cross-iinked HES may be utilized either in the
form of a dry powde:'or flake, essentially untreated, or can
15 be an "activated“ starch, wherein the term "activated" has
' the same meaning as used above with respect to the discus-
sion of activated XC polymers. Methods of activating the
cross-linked HES are disclosed in British Patent Application
- .No. 8101828. It is to be understood that the_pfesent inven-
20 tion is not limited to the use of activated HES. Indeed,
it is a feature of the present invention that all of the
polymeric components can be used in dry form to produce well
servicing fluids which exhibit excellent rheological proper-i
ties and low fluid loss. However, in certain brine '
25 solutions, activation or pre-solvation of the XC polymers
and/or the hydroxyethyl starch may be desirable to reduce
.mixing times and severity of conditions of mixing.
The polymer composition of the present invention
_which can be used to decrease fluid loss and increase the
30 viscosity of aqueous well servicing fluids is comp:ised of
~ an effective amount of cross-linked HES (Polymer B) and an
effective amount of XC polymer, a carboxyalkyl cellulose
ether (CACE) polymer or mixtures thereof (Polymer A). It
‘has been found that when either XC polymer, a CACE polymer
35 or a mixture thereof are added to'aqueous well servicing
fluids together with HES, depending upon the nature of the
fluid, synergistic enhancement of viscosity and/or fluid



Such hydroxyet hyl starches are produced by |ntroduct|on of non-ionie
ydroxyet hyl side groups onto the polyner.chain of . -4- the starch
owed by cross-l'inking techniques well known in the art such as; for
le, those disclosed in U S. Pat¥hts Nos. 2,500, 950; 2,929,811, :
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thereof, or if preferred, it can be in the form of solvated
or activated forms of the polymers. Thus, for example, the
HES and the XC polymer can be activated and those activated
15 solutions mixed together to. provide the novel polymeric
compositions used herein._' '
‘'The novel well sérvicing fluid of the present inven-
- tion comprisesuan aqueous medium and an effective amount of
" a cross-linked hydroxyethyl'starch and an effective amount
20 of XC polymer, CACE polymers or mixtures thereof. The
relative amounts of the HES and the other polymeric component
(Polymer A) admixed with the aqueous medium is such as to
provide a syhergistic decrease in the fluid loss of the
- aqueous medium. Again, the precise amount of each of the
25 polymeric components used will depend upon the nature of the
' aqueous well servicing fluid. '
_ In general, however, the Weight ratio of‘the_HEs to
the other polymer component'in the well servicing fluid will
be from 10 to 90 to 90 to 10, more preferably from 33 to 67
30 to 75 to 25. _
 In general, the well servicing fluids will contain
the polymer components in amounts- of from 1.4 to 28.53 g/fiel
- of hydroxyethyl starch (Polymer B) and from 0.7 to 14.3 g/d
. of the other polymeric component (Polymer A).
35 The,aqueOus.medium.nsed in the well servicing £luids
' of the present invention can range from fresh water to heavy
. brines havingfa'density in excess of 2.277 g/ml. Generally
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- of the pregsent |nve can’be ‘ei'th a dry mxture of
the HES and eis@alds ofe nmdtﬂmwfqnt dams sp @ grrerZnoand Kaur es ther eof, or if

preferred, it can ke piditelrédn Akavy! \GHiGes useful in forming the
- well servicing fluids of the present invention are
those having a density greater than about 1.318 g/ml,
more especially, those having a density greater than
15 1.4 g/ml e.g. from 1.438 to 2.301 g/ml, especially
those having a density greater than 1.797 g/ml. Such
" heavy brines are comprised of water solutions of salts
selected from the group consisting of calcium chloride,
) calcium bromide, zinc chloride, z1nc -bromide, and
20 mixtures thereof.

L If desired, bridging agents may be added to the
well servicing fluids to aid in fluid loss control.
Indeed, somewhat 1lower filtrates are obtained - with

- their use. However, it is a distinct and unexpected

25  feature of .the invention that a bridging agent s not
necessary to achieve low fluid loss values in aqueous _
brines. Thus, using the present invention,'it is poSsib]e'
to obtain clear brines having low fluid loss

_ characteristics and. low rheological characteristics.

30 To more fully illustrate the present invention, the following
non-1imiting examples are presented. Unless otherwise indicated,
all physical property measurements were made in accordahce_with
testing procedures set forth in STANDARD PROCEDURE FOR TESTING
DRILLING MUD API RP 13B, Seventh Edition, April, 1978. The cross-

35 linked 'hydroxyethyl starch employed, unless otherwise indicated,
was BOHRAMYL CR marketed by Avebe (Veendam,Holland).
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| 0ss det euyigapa Cg sﬁbﬁ %hta% ehleaicoat inatigny of |ctowmnkéaelhmdm:mm t hat tge
10 BOHRA XC Crease
the flui & éss*"-ﬁ Ri‘%&s%?&ﬁ&%‘ &‘1% ﬁ"a’é% f%?(g?éaét%d the -

- viscositpoth aserto| f[luild] lossr jand viscosity.



9- Exanpl-e 2 ‘The procedure of Exanple 1 was followed with the exceptio@
that carboxynethyl cellulase (CMC) was enpl oyed rather than XC polymer.

-5 clearly show that the conbination of ' -
star ch and the CMC pol yner . gives synergistic

1. It should be

sThe resul ts,
cross- | i‘nked hyds oxy-

et hyl

given in Table I,

results both as to fluid loss and viscosi4yo-
T bI es

-noted with regard to the data shown in
|§ng|cantly b

Ooss- | i nked  HES gi ves
non-cross- | inked matgr

‘the effectiveness ~of

I nvention on weighte
CR and XC pol yner wer ¢
wei ghted with BARQO Ib(

I

TABLE

e

wn
(-

N

2.8 O

17.12 17.12 17.12 17.12 17.12

2.85. O

- Sample Mark

- 2.85 O

ac, g/1

2.85 O

548

17 0'12

17.12 17.12

[H)

BOHRAMYL, CR, g/1

D.S.

- 0.62 0.62

0.22

0.30 0.30 0.40 0.40 0.22

d drilling
add¥d8 o _a 1.438
Regi st & e Traded\/eokco 2

el

p-
I

‘and I,

results mh

fluids,e various

S

Yes Yes Yes - Yes
on a Multimixer

After 25 Minutes Mixin

Crosslinked

-t

-

g

—-

41.3

. 9.5

(3]
L)

24

3

6.5

19

hpparent Viscosity, 'cp.

=

18

0.195 0.146 1.538 0.049 1.074 0.098 0.561 0.098 0.220

6.9
68

25.5

Plastic Viscosity, cp
Yield Point, kg/m?

pH-

gﬁrﬂm sodi unnchl adi ee 10"

-
.
©
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L4
(- <)

8.7

8.5
17.3

8.5

17

8.6

8

7.0

After Rolling @ 65.5°C, Cooling to 23.3°C, and Mixing 5 Minutes

API Filtrate*, ml
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anouRt s

t hat the
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*NC = No Control
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BOHRAMYL CR was, first added to the sodi um chloride sol

of

ryte weighting nmaterial marked by NL Baroid, Houston,

the XC polymer and the mxing continued for 10

after which the BARO D was addedland further nixing continued o
~Multimxer for an additional 10 mnutes. APl rheology and f
measur enent sIfersdoudisk hecdoted wikd trragardortapatieel daital shogn fluid. 20

The f1ujg vmwé'qd saa 1 heyLt a%%%gyhﬁnggt m%g ng%eg'

fluid

| os
al s

3 ATERIALS, TPl GemAMWIther, effectiveness of7. ithe polymeeieol yner _
570.6 -

0.71

10

'f5

- 20

| oss ties tested I'es

| compofi{ioMRO &F the _present 1nve§¥90§ weighPed
~drilling fluids, various amounts of BOHRAMYL CR and

XC polymer were added to a 1.438 g/ml sodium chloride
solution weighted with BAROID (Registered Trade Mark ,
a baryte weighting material marked by NL Baroid,
Houston, Texas). The BOHRAMYL CR  was first ‘added

| to the sodium chioride solution and mixed with a Multi-

mixer for 10 m1nutes.-This was followed by the add1t1on
of the XC polymer and the m1x1ng continued for 10
minutes after which the BAROID was added and further

~mixing continued on the Multimixer for an additional

10 minutes. API rheology and f1u1d Toss measurements
were obtained on the thus prepared drilling fluid.
The fluid was rolled for 16 hours at 65.5°C and the
rheological and fluid 1loss properties tested.
Thereafter, the sampTes_ were cooled and stirred for
5 minutes and the properties again detérmined. The

- data obtained and given in Table III below show that

25

the XC polymer, when combined with the BOHRAMYL CR,
synergistically decreases the fluid loss and increase
the viscosity in weighted drilling fluids. It was
also noted that there was essent1a11y no settling out
of we1ghting mater1a1

Texas) -
ut.i on and

m nut es
n the

luid loss <

cal and

ed with a Multi- mixer for 10 minutes. This was followed by the‘addition

were cool ed -
-and stlFFBﬂ‘ fﬁg %1nG@é§eﬁnurQﬁw %ﬁopéh@nesnoaggrﬁsﬂeiéﬂhﬁded The
dat a obqateedadpd given in Table Il bel ow show that 25  the XC pol yner,
when conbined with the BOHRAMYL 'CR, synergistically decreases the fluid
and increase the viscosi ighted drilling fluids.
noted that there was esseggﬁﬂgiﬁfgo settling out of wei ght
material.  -12- TABL.E - IIl anple Mark

It was
i ng '
1

=)



"ROPERTI ES-AFTER MULTI M XI NG BOHERAMYL CR 10 M N., ADDI NG XC POLYMER ,
M XING 10 M N., ADDI NG BARO D, M XING 10 M N. apparent Viscosity, cp

Gy

. 2ttling of BAROID

med.

- .16.0 - +23.0 7.0 plastic Viscosity, cp - 15.0 19.0
7.0 ield Point, kg/nferr] 0. 098 0..391 0.0 Sec. Gel.
kg/m{err] = 0,244 0. 244 =12-0.0 Mn. Gel. kg/nferr] o
.gsﬁss 0. 342 0.293 8.2 8.1 8.1 iltrate Loss, API,

- 11.5 8.8 - 57.4 ROPERTI ES AFTER ROLLING 16 HR AT
65. 5C, TESTED HOT apparent Viscosi t.]y,AcgaL E R 5 17.0 - 5.5
lastic Viscosity, cp - - 13.0 = _ 5.0 ield Point, :
1.0 6.0 imple Mall) Sec. Gel. 1 20 30
1.0 Mn. Gel 14.0 1170 15. 0 ROPERTI ES AFTER
COOLI NG AND STI-REEHEALS 9/L 1) TI M XER Apparent Viscosity, cp 17.5
24.5 . 6.5 JBRAMYL BRcosity, cp 17L.420 172120 6.0
ield Point, kg/ M ¢4dikme 0. 049 0.342° 1049 SecCel .
Kg/nferr] S ECHeEs o 0.098 o 146 Mn. %t er%f L
0.244 0.293R0ID 0.0 7.8 7.8570.6 7 $70.6rate 5396 AP,
|mi oo 20 %—%ﬁ%@ﬁ- L BORRRMYE, cr 10 MIN.,"&BbiNg xc
e | POL 10 MIN., ADDING BAROID, MIXING 10 MIN.
. >parent Viscosity, cp 16.0 - 23.0 7.0
> lastic Viscosity, cp 15.0 19.0 _.7.0
© jeld Point,'kg/m2 | 0.098 0.391 _ 0.0
) Sec. Gel. kg/m 0.244 0.244 0.0
) Min. Gel. kg/m? ~ 0.683 0.342 - 0.293
-1 . 8.2 - 8.1. 8.1
" iltrate Loss, API, ml 11.5 _ 8.8 57.4
. 0PERTIES AFTER ROLLING 16 HR. AT 65. 5°c1 TESTED HOT
: oparent Viscosity, cp ' 13.5 - 17.0 5.5
" lastic Viscosity, cp -13.0 14.0 5.0
" ield Point, ' 1.0 6.0 1.0
') Sec. Gel. - 8.0 3.0 1.0 .
) Min. Gel. 14.0 11.0 15.0
- ROPERTIES AFTER COOLING AND STIRRING 5 MIN. MULTIMIXER
. sparent Viscosity, cp '17.5 24.5 6.5
. lastic Viscosity, cp 17.0 21.0 6.0
" ield Point, kg/m? 0.049 - 0.342 0.049
.3 Sec. Gel. kg/m? 0.146 0.098 0.146
" *5 Min. Gel. kg/m? 0.244  0.293 0.0
; o 7.8 7.8 7.6
. iltrate Loss, API, ml 6.6 5.8 266
light hvy.



est the effectiveness of the polynmeric conposi- tions of the present.

ent i on of viscosity enhancenment and fluid | ess cantro] in heavy brines,
brines containi.ng 5 calci'umchloride, various anounts of HES and XC

olyner were added to an aqueous, 5%.cal cium chloride solution and m xed

for .20 ninutes on a Multimxer and~ di APl ‘rheol ogi cal pro- perties

determned (Ilnitial Properties). Thereafter, the sanples were rolled for 16

~hours at 65.5 C, tested hot and ;gm%ggshlrred The sanples wer e cool ed,

stirred 5 mnutes on.a Miltimx e APl rheology and fluid | oss

det erni ned. TheTdatestbthenefifestiiyeness| pfTabeepplymerdw sporoshat, when

the BmRéth CBfaeﬂe&agéuaeiﬁvaﬁe1sanbtfnedscbaﬂys ¥Afksskgel bygdecr ease
t he f|UIg ss.in the aqueo ﬁa i um chloride_solution and increase -
%Ff i gPL EaVYl

‘the visc 9 loss_ggnt r&nRSre eNHrk >rines containing 2
3 5 dalcium chioride, vArBouR\AmoGREsgOIE HES and XQSpﬁ&ymei?wéie 15.41

oo adgeqceo an Agfoff VHF calistm, phupride, foputonlppa mixbals

2

8 ofor 20 mimutes onia Multimigeyi and hbanaPIkghﬁpépg}cal proc 635
8-195 Q%éﬁgies1d@@9rmin9d0?§nitﬂai3?ré€e§€§esf§| Thkgehetel, the 0. 049
0

7

007 tusties grass rorfeofor 10 98urpiat Bs.8%, c£dtLE hbe apa;” O,
.5 10 Tudstirred’.4The safipledF¥&ReREbOLEE, 16tHRredT56mihhiees] ofESTED HOT,

a Multimixer and the API rheology and fluid loss determined.
 The data obtained and given in Table IV below show that,
a when the BOHRAMYL CR and XC polymers are combinéd; they
synergistically decrease the fluid loss in the agueous cal-
15 cium chloride solution and increase the viscosity.

7

¥



@ ' ) \
- UNSTI.RRED Apparent Viscosity, cp 11 4.5 13 16.5 4. 5@

"9 Plastic \fsc05|ty cp .8 .4 8 7 3 4
‘Yield Point- "kg/nferr] - 0.-293 . 0.049 0.49 . 0.928 0. 146

0.049 2 10 Sec_ CGel . , kg/nferr] o - 0.049 .0.098 0.195 0

s 10 Mn. Cel., kg/nferr] 0. 0.078- 0.146 O0.244 0

0. 698 AFTER COOLI NG AND M XING 5. MN. CN A MULTI M XER Appar ent vi scosity,
cpc 29 11 21.5 26 o 7 12 Plastic Viscosity, cp
20 - 9 12 12 4. 6 Yield Point, kg/nmerr]

0:879 0.195 0.928- 1.367 0. 293 T(ABSEELO Bec. CGel., kg/[err]

0.098 0.049 0.244 0.342 0. : 0.195 10 WMh. Gel. kg/[err]
0.098 0.049 Msiar_h 391 o 1 20.2443H & ; 6
7.4 7. 4 ' : -Al i1t : 6.7
9.0 . ' %8#@5' '2?/1 525668 3\'55]? ﬁ)ﬂ f?ﬁe proc%dure ofo
Exanpl e 4 vvas 135 e ot that g‘ol | owPng ad 17|10n #8%he pdi8hreri 4-28.
material to the cal ciumchloride S%‘ﬁ:‘iﬁ'? ivalent of 71.3 g/l of
G en Rose 5 shale was added and th I xed for five mnutes .

Fol | owi ng t hi s ArpResnéqWiscesity, oP 26656 g0 of B2&RE D \@¥sSaddeli3t o t hdd4.5
conposi tions arpiagae Vﬂs&:&:ﬁ?e oMUl tiigri xer gon- tipued f@r an agfll ti onallo

five mnutes. ilnltla rpper- ties of the sanples were then
Th

det er hi ned. 10 r QP 8r19%56 Rt ail -3 5[ +4998and 0.439

tested hot and Mnséd. rGeDL Kg/m? 0.049 0.098 0.244 0.342 0.098 0.195
10 Min. Gel., kg/n®  0.049 0.098 0.244 0.439 0.195  0.293
i 7.3 T4 15 7.4 7.4 7.4

AFTER ROLLING 16 HR. AT 65. 5°c'msn:~.nncr,
Aparent Viscosity, o 11 4. 45 13 165 4.5 9
PlstloViscslty, '8 4 8 " 7 3 4
Yield Point, kg/m’  0.293 0.049 0.49 0.928 0.146 0.049
10 Sec. Gel., kg/m? o '0.049 .0.098 0.195 O s
10 Min. Gel., kg,m2 0 0.049 0.116 0.244¢ O 0.098 -
AFTER COOLING AND MIXING 5 MIN. ON A mmmmmn
Apparent ViscositYr @ 29 11 215 26 7 12
Plastic Viscosity, ¢ 20 ©~ 9  1I2 12 4 6
Yield Point, kg/m? 0.879 0.195 0.928 1.367 0.293  0.586
10 Sec. Gel., kg/m? 0.098 0.049 0.244 0.322 O - . 0.195
| 10 Min.Gel.; kg/m® - 0.098 0.049 0.244 ©0.391 O  0.244
pH | 7.4 7.4 6.8 6.7 5.6 5.6

APT Filtrate, ml . 6.7 9.0 7.3 7.1 226 194



Anpl es were then cool ed, nmixed an additional five minutes on a .
1 xer, and the API rheological and fluid.loss properties deternined.

tlng‘agent 15 and a shal e such as woul d be encountered in borehole
dritl- ing, there is synergistic enfancenent of viscosity and control of. -
fluid loss using a m xture of the BOHRAMYL CR and XC pol yner. 4 ¥

Additionally, solids settling is nmuch Iower in the case where a m xture of*"
the polyners is utilized. TABXEMD18 25| e Mar k 1 2

3 4 The - proc@dBQERAthaipw 4 was folloeed eXcept 1:5a4:1 14 26
0 XC Pol yner,,

4.28. @ erﬁqiéwiaﬁalaédi&ﬁfm °f7fh§29°'}¥"‘§fi%7f'a§§ﬂ%‘f‘ ‘}{f t%% $1 71 32 -

BARO D, ghlloride solutiohn,6the7egaivalens of70163 973 ©f $iens ROser AL

PROPERT! 5 g il ¥neC £14R minutes. 24
Pl ast i ?ﬁ?@%ﬁ Wi ag}{e%c%?d ¥he %on@l:sition%‘lmixed‘l@o'i s

Poi nt, k#dldowing this 9%he m@yalfnslsf 51%p % ]39%2 %W?’&psglcd

kg/ [ el ch 2% MalMimixesd corky/
193[12”%)??%69?:@ t@re34:% s‘iQ(ion% m nﬁx‘i% corky [e”]

0.732 0. R: 5[err]
TESTED Haknugdsiomras 5&6’? 3?%’!é '\1&1@,4‘1 prpbdt L2
13.5 ZEi@saiiﬂ (ﬁﬁesmplps mere Zhen detgrmined;o The samples were 16 2

1o rolled for 16 hours at 65. 5°C and tested hot and unstirred.
. The samples were then cooled, mixed an additional five
) minutes on a Multimixer, and the API rheological and £fluid
loss properties determined. . The data, given in Table V -
below, show that - even in the presence of a weighting agent
15 and a shale such as would be encountered in borehole drill-
ing, there is synergistic ‘enhancement of viscosity and
control of fluid loss using a mixture "of the BOHRAMYL CR
and XC polymer.. Additionally, solids settling is much lower
in the case where a mixture of the polymers is utilized.



iYieId;Point',.kg/[érr] ©0.830 0.098 0.586 1.367 O 0. 537

Sec. Cel., kg/[err] 0.439 0.195 0.342 0.293 0.049 .0.195 10 Mn.
Cel, kg/[err] ©~ 0.586 0.244 0.391 0.439 0.049 0.244 AFTER COOLI
"AND MXI'NG 5 MN - ON A MULTI M XER Apparent Viscosity, cp 50.5 = 23.5 -
45.5 46 - 16 24 Plastic Viscosi<lg~ cp 34 18 33 26
14=_- 16 Yield Point , kg/[err] 1.611 0.537 1.220 1.953 0.195 .
0293 10 Sec. Gel, kg/[err] 0.490 0.293 0.490 0.586 O 0. 195
10 Mn. Gel., kg/[err] 1.025 0.586 0.683 0.781 O . 0.244 pH .
7.1 7.2 7.0 7.0 - 7.0 7. TAPB EHE t te, nl 3.6 8.2 -

7.9 7.6 - 32.1 . 20.8 Settli ng of BARO D Heawy Heavy Llsght[errj]
None Light2 SamgleMagk: sSoft to Light; 2light3o noddrate. -17&
Exanpl e 6 I.n 't lHcArAaneR gyhe ef f ecesyemesyr.ab ths gp| ymp/dec - @Nposi bi ons

of the present ntion wei ght ed dr|II| g qu ng S
brines, vari ou@bnﬁm c??TBCHRAIWL cgd XC 6 merj‘,\%re gc}ggd té 585%

cal ci um chl ori des Fosei shalepig/t ed \Mﬂﬁ t N#l.88ui VAlL32t 31.3270.W.§2 G1.32
BARO D was t estgfly ?‘ﬁl BOHRAMYL  Cligxgo f%éts adgigde t 0 shhgs Cakfi.gM Wi de -
Wi

sol ution and mxe a Multimxer Tor m nutes. This was followed by
the addition of the XC pol yner and&@riagopiopesertsri xi ng for 10 ninutes

after which the BARC%[%H_V\s/as ﬁyded aWr&gson wes I\/UIfé mxer

cont i nued for_

Plastic Viscosity, @ 31 20 . 33 18 12 _15
 vield Point, kg/im®  1.953 0.391 1.318 2.587 0.391 0.879
10 Sec. Gel., kg/m2 10.976  0.342 0.49 0©.732 0.146 0.293
10 Min. Gel., kg/m®  1.318 0.586 O.732 0.928 0.244 0.342
" AFTER ROLLING 16 HR. AT 65.5°C TESTED HOT,
Apparent Viscosity, cp  35.5 15 3 35 13.5 21
Plastic Viscosity, o 27 u 0 21 14 . 16
Yield Point, kg/m’ 0.8 0.098 0.58 1.367 O  0.537
10 Sec. Gel., kg/m?. 0.439° 0.195 0.342 0.293 0.049 0.195
10 Min. Gel., kg/m? 0.586 0.244 0.351 0.439 0.049 0.244
| . AFTER COOLING AND MIXING 5 MIN. ON A MULTIMIXER
. Bpparent Viscosity, c@ 50.5 = 23.5 45.5 46 16 24
Plastic Viscosity, cp 34 18 33 26 14 16
Yield Point, kg/in® 1.611 0.537 1.220 1.953 0.195 0.293.
10 sec. Gel., kg/m? .~ 0.490 0.293 0.490 ©0.586 O 0.195
10 Min. Gel., kg/m®  ~ 1.025 0.586 0.683 0.781 O 0.244
o 71 7.2 70 7.0 - 7.0 7.0
BAPI Filtrate, ml 3.6 82 7.9 7.6 32.1 20.8
Settling of BAROID Heavy Heavy Light! Nome  Light? Light

Soft  Soft

lirace to light; 2light to moderate.



addi ti\onal 5 minutes. APl rheol ogy neasurenents (Initial Properties) were
y fed on the thus prepared drilling fluid... The fluid was then rolled

16 hours at 65.5[err] 15 and t-he rheologlcal properties of" the hot ,
Vired drill- ing fluid obtained,,_Thereafter, the sanples were cool ed
“stirred for-5 mnutes and the rﬁgologlcal and fluid | oss properties

-~ agai n. deterni ned. The data obtained and .given in Table VI belom/shoms.the'ﬁ;}

XC pol ynmer, when conbined with ém g BOHRAMYL CR, synergistically
decrease the fluid | oss and whi

the viscosity._in ghted -
~drilling fluidsIn mighm%ah&eﬁémivﬁaes\ﬁheﬁ M Wi&nd XC
. polyner. aobfp egmeu&ae ofahe present invention ofl Weilghted drfilliagBARO D

O e ovans’ fpa Hitheb, et SRR of, sgpmagr cx - 1

1 2.85 5 and &G ﬁbdumﬁasamahahddqwtto a 5% calgiwgp chlorifie splutiop) 32

+ BARQ D, ekgcted with the eq&ig%i@nt of %y%'% g/1 ékoﬂianbTh%h PROPERTIES

Apparent SCOSIty, cp

tesgg?ls.l The %Qnﬂm 68 was lf&/qs[te,a,dped to the asLJG ' 880
0 391 10 89eri@e soltdith and mixed withla Multithiked for'QD&@ﬁnh&dH.n :
cel .. kg/g&err s followed by i%e addit&c%?%f thé)i%$%olymer and
10 continted mixing for 10 minutes after which the BAROID was
- added and further mixing on the Multimixer continued for an
'additional 5 minutes. API rheology measurements (Initial
Properties) were obtained ‘on the thus prepared drilling
fluid. The fluid was then rolled for 16 hours at 65.5°C
15 and the rheological properties of the hot, unstirred drill--
ing fluid obtained. Thereafter, the samples were cooled and
‘stirred for 5 ‘minutes and the rheological and fluid loss
properties again determined. The data’ obtained and given
in Table VI below shows' the XC polymer, when combined with
20 the BOHRAMYL CR, " synergistically decrease the fluid loss
) and while increasing the viscosity in weighted drilling - '
 fluids. It should also be noted that when BOHRAMYL CR and o
. XC polymer are combined, there is essentially no settling
out of the BAROID weighting material.

vy



¢

pH . . ’ . 7.1 7.2 7.1 AFTER ROLLI'NG 16

HR. AT 65.5[err] TESTED HOT, UNSTI RRED Appar ent Vi scosity, cp 15

46 ~ 13'5'Plastic Viscosity, cp.. 14 22 14 Yi eld_
Point, kg/nferr] - .7 0.098 2:295 .0 10 Sec. Gel., kg/nmerr] -
0.195 0. 586 © 0.049 10 Mn. Gel., Xkpguoferr] 0.244 -
0.683 0. 049 AFTER COCLING AND M XING5 MN. ON A MILTIM XER Appar ent
\/‘SCOS| ty, cp : 23.5 "~ 60 16 Plastic Viscosity, cp .
18 32 14 Yield Point, kgA err. 0.537 2.734 .
0.195 10 Sec. Gel ., kg/n{err] -—-JELEKéL——XE 0.879 0 10 Mn.

CGel ., kg/rr[err] 0..586 - 1.172 . 0 .pH s _
7.2 0 7 p2amRle Pl Filtrate, m = = 282 N

32.1 Settling OWOW’HS CR, g/1 Heavy 17N6he tlYm2to Moderate Soft

"Soft -~ -19- E)gmrm ;ag);pcedure of Exarrple 4-was fplgowed usj nge dif-
fering am)unts and %(C pol yner,. The data ven in Table VI
bel ow, clearl y 5 ef f ect? brd%i scosﬂ-y’q’and f 1Tk B3 oss
control using aAROClDJ.r g A BO—IRAIWL CR and 50 ! yners70.6 570.6

| . INITIAL PROPERTIES

Apparent Viscosity, cp . 24 56 16

Plastic Viscosity, cp 20 23 12

Yield Point, kg/m - 0.391 2.880 0.391

10 Sec. Gel., kg/m B 0.342 0.879 0.146

' 10 Min. Gel., kg/m _ : 0.586 1.220 0.244

pH . . 7.1 7.2 7.1

AFTER ROLLING 16 HR. AT 65.5°C
~ IESTED HOT, UNSTIRRED

. Apparent Viscosity, cp _ 15 46 13.5
Plastic Viscosity, cp : 14 _ 22 14
Yield Point, kg/m _ 0.098 2.295 0
10 Sec. Gel., kg/m © 0.195  0.586  0.049
10 Min. Gel., kg/m - 0.244 0.683  0.049

AFTER COOLING AND MIXING 5 MIN.
ON A MULTIMIXER

-Apparent Viscosity, cp | - 23.5 ' 60 16

Plastic Viscosity, cp 18 . 32 14

Yield Point, kg/m? . 0.537  2.734 0.195

10 Sec. Gel., kg/m ' 0.293  0.879 o
10 Min. Gel., kg/m®  0.586  1.172 = ©

pH . S 7.2 7.0. 7.0

API Filtrate, ml - 8.2 5.0 32.1
Settling of Solids Heavy ~~ None  Light to Moderate

Soft o ~ Soft



B LE VII Sanple Mark 1 2 " 3 BOHRAMYL -
0y | 17.12°, 17,12 XC Pol yner, g/l

. 285 I NITI AL PRCPERTI ES Appar ent \/ i scosity, cp S 10 30.5 4
astic Viscosi ty, cp 9~ 12 Yield Point, kg/lerr]
0.195  1.416 0. 098 10 Sec. G&I kg/n{err] 0. 098 0. 391
0.098 10 Mn. GCel., ‘kg/nferr] 0. 098 0. 439 - 0.195 AFTER P
ROLLING 16 HR. AT 65.5 [err] TE "7 UNSTI RRED Apparent \/ SCOSI ty, cp et
4.5 19 4.5 Plastic 32 '

Yi el d Point, kgTheePrpcedure of Exagppie 4 Uae7§°11°WEG ygdng ﬂéfSéc Gel .
gggzger l’ ]ferin amoultS19F BOf: I NGCXN[a)Qle/.Il% NG 3 C]\IW 'ﬁ M XER |

Appar ent 93" 0§Pt ?abgﬁAE}ERb %_:w, cleagdys;s Show ih? ﬁ' 3 cosity, cp
9 5 etfect on vidcyséity RAoidnifluid/ D.etss] control usin@ Omixtures13

0. 293 10f§eﬁ0H§ghYLoEg/%§Brk8 ggfymers 049  0.342 010 Mn. Gel.

kg/ nf e 0 pH o T 7.4
7.0 5.6 APl Filtrate, m 9.0 - 6.5 226
- TABLE VII
Sample Mark | B O T T
BOHRAMYL CR, g/1 | o 17.12 17.12 _
X¢ Polymer, g/1 ~ 2.85 . 2.85.
o o INITIAL PROPERTIES
Apparent Viscosity, cp 10 30.5 . 13
91ast1c'v1scosity, cp '8 16 12
~ Yield Point, kg/m o .0.195  1.416 = ©0.098
10 Sec. Gel., kg/m o - 0.098  0.391 0.098
- 10 Min. Gel., kg/m . 0.098 0.439 0.195
AFTER ROLLING 16 HR. AT 65.5°C TESTED HOT, UNSTIRRED
Apparent Viscosity, cp _ 4.5 19 4.5
Plastic Viscosity, cp 4. 10 3
Yield Point, kg/m S 0.049 0.879 0.098
10 Sec. Gel., kg/m . 0.049 . 0.098 O
10 Min. Gel., kg/m? . 0.049  0.146 o
AFTER COOLING AND MIXING 5 MIN. ON A MULTIMIXER
Apparent Viscosity, cp 11 30.5 7
Plastic Viscosity, cp = 9 .18 4
Yield Point, kg/m2 . 0.195  1.513 0.293
10 Sec. Gel., kg/m - 0.049  0.342 o
10 Min. Gel., kg/m? 0.049 0.391: O
 pH S 7.4 7.0 5.6

API Filtrate, ml 9.0 6.5 226



-20- Exanple 8 The procedure of Exanple 6 was followed except dif- fe
‘amount s of XC pol yner were. enpl oyed and the equiva- lent-of 570.6 g/
sBARO D was- added to the sanples-after 5 addition of the polyners, tle
sarrpl es being mxed for five m nutes on a.Miltim xer. The sanpl es wer
rolled for 16 hours at 65.5[err] and the L9t~ r heol ogy determ ned (Initial
M’_[/pertles) The sanpl es were then cooled, m xed five mnutes on a -
timxer and the APl rheol ogical and fluid 10 'l oss properties
~determined. The data, given in Tabl e gkamplel®w, again denmonstrate t he

s ng 8 mixture of t heli Brefeausd 0 Brltgtd e ad Voridhdn 'R HIEY
VI, no settlifering uﬂoumsmfgmm@;lmtwewmomm e \ewiyvar

' T xture 0f2 ‘the P@A{r@fm 6 3}1 Jf pazﬁzén’i waslliddﬁ"% ecﬂ@rs‘amples aflt7er12

XC Pol yner, %/|addition of the @01!9“91’81 the smplle-ﬁé’%mgrl%xemmjé?
Appar ent V SCOSmi:Yuté‘sD on a Mﬂ.ﬂtﬁnixerll The sampledlwisre thésaasiied f£ogr

. }(; Sec. , kb§ r&%t;lFTY ! aetlz dGE Oﬁmé ﬁu_’i 41%@ A%I rheologo%oée%frmiqiecf'gunitigf 9
_ ' Properties) « The samples were then cooled, mixed five
- minutes on a Multimixer and the API rheological and. fluid
- 10 loss properties determined. The data, given in Table VIII
~below, again demonstrate the dramatic, synergistic effect _
achieved on viscosity and fluid loss control using a mixture .
of the polymers. As can also be seen from the data in Table
VIII, no settling out of the weighting agent, BAROID, occurs |
15 using a mixture of the polymers. ' '




) Mn. CGel., kg/nP ' 0. .HR.
65.5[err] TESTED HOT, UNSTI RRED Apparent Vi i scosity, cp 13
' 25. Plastic Viscosity, Cp , - 14 11 - 19 Yield- Poi nt, s
: n.err] 0 - 0 =21~ 0.586 10 Sec. Cel., kg/nferr] "’
-0.098 0 - 0.098 10 Mn. Cel., kg/nferr] : 0. 195 0
0. 244 AFTER COOLI NG AND M XING 5 MN. ON A MILTI M XER Apparent. Viscosity, £ 5.
cp 19.5 . 10 - - 38 Plastic Viscosity, cp 16 13 ity
26 Yield Point, kg/n2 . ; : : %&; -1.172 1Q Sec. Cel., -
kg/ mferr]. 0.195 - Acﬁ%% , _IO'M n. Gel., kg/nferr] -
- 0.293 . 1eMar 342pH. 1. 9 1 - 7.0
7.1 API : 10. 4= 6.8 6.7 Jettling of BARO D
‘Heavy WYL CRon®/3of t Har d 4% 12houl d De not ed Fnik2h regard to.” the

data showg [p@lmh:qsd/]_and Il t

342 0 0.439 AFTER ROCLI NG 16

hat the cross-|inkes HES1gigmes signifi-

cantly better results than non-cross-linked material. =~ CLAIMS 1. A
met hod -of decreasing the fluid | oss mGRORER'MMrw cing fluids which

uid ari.;efg ecti “ﬂ egmunt ﬁ‘ a cross-linked .

conpri se S d,
hydroxye?ﬁ%? stg:r (\:’E'gado% %%' ective anount -of pol yrrerl c conponent

* sel ect ed PlpskicaVagrpsility, & |
Yield Point, kg/m2

- 10 Sec. Gel., kg/m
10 Min. Gel. ’- kg/m

ul ose1e7[hers V\ﬂéreln th&7
0.049  0.049 - 0.879.
© 0.146 o 0.244
0.342 0. . 0.439

AFTER ROLLING 16 HR. AT 65. SOC TESTED HOT, UNSTIRRED

‘Apparent Viscosity, cp
Plastic Viscosity, cp
Yield Point, kg/m
10 sec. Gel., kg/m
10 Min. Gel., kg/m

AFTER COOLING AND MIXING 5 MIN. ON A MULTIMIXER

. Apparent Viscosity, CP.
Plastic Viscosity. cp
Yield Point, kg/m?

10 Sec. Gel., kg/m?
10 Min. Gel., kg/m?

pH o -

API Filtrate, ml
Settling of BAROID

13 8 25
14 11 19
o o . 0.586
0.098 O . 0.098
0.195 0 - 0.244
19.5 10 38
16 13 26
0.342. O - 1.172
0.195 0O  0.244
0.293 o) ' 0.342
7.1 7.0 7.1
10.4 61.8 6.7
- Heavy Heavy None

SOft_: Hard

It shduld be noted with regard to.the data shown in
‘Tables I and II that the cross-linked HES gives signifi-
cantly better results than non-cross-linked material.



alkyl group has from1 to 3 carbon atons, xant

the relative ambunts of hydroxyethyl "starch and ent bei
such as to ‘dect ease synergl stically the fluid I cimllmm nlmm fluid
A method ‘as clainmed in claima1l wherein the,gqueous uu gonprises an
aqueous sol ution of at |east one water solagle salt of a nulti-valent ion.
~A nethod as ‘claimed in claim2 wherein the water soluble salt is
caVC|un1ch|or|d@LAfﬁgC|un1bron1de zinc chloride, zinc bromde, or a :
m xture thereof. 4. A nethod. as clained in any precedlng cl ai m wherein the

aqueous nedi um has a dg n5|% % ﬁater taan 1. thod as clainmed in
.any preceding clai mwhetei thagnef: eSFeFﬁénngBSuglﬁéél&ﬁﬁﬁs°fr8ﬁP§°@58

to_2h301 g(n#.fﬁblﬁxmethbding 61&1&8dwhmcnn¢oﬁpeﬁeésndi§bar§lﬂbe?ﬁlBalﬁe_.
wei ght ratio ofghydsoxye c 0 i.s fro to -
190 to 90 to 10. fﬁyfﬁ & %ﬁfécgégélg?égﬂg §¥cFaFﬁ1§smﬁngFﬁ %XQrREYS Ylatio
i's from33 to 6ytaxclysand am effechivet awdunt of aanpdlimenhy pompordent
C|a|”1WhereH1tséié&%&d“ﬂf&ﬂYéaﬁﬁéifglkila&&l!ﬁ?@ﬁebétﬂéfsb@hgggﬂhseﬁésed

in the aqueous f d as clainmed 1n clarm3 wherein
the poly- nerid SHeRHP rFE28 LaFBoyRRTRQR 2EPMEN o¥anthrrhg® and
mixtures thereof, the relative amounts of hydroxyethyl

starch and polymeric component being such as to decrease
synergistically the fluid loss of the aqueous fluid.

_ 2. A method as claimed in claim 1 wherein the _
- aqueous fluid comprises an aqueous solution of at least one
water soluble salt of a multi-valent ion.

3. A method as ciaimed in claim 2 wherein the water
-soluble salt is calcium chloride, calcium bromide, zinc
chloride, zinc bromide, Or-a mixture thereof.

4. A method as claimed in any preceding claim
wherein the aqueous ‘medium has a density greater than 1.4

-.g/ml,

5. A method as claimed in any preceding claim
wherein the density of the aqueous medium is from 1.438
to 2.301 g/ml.

- 6. A method as claimed in any preceding claim 8
wherein the-weignt ratio of hydroxyethyl starch to poly-
meric component is from 10 to 90 to 90 to 10.

| 7. A method as claimed in claim 6 wherein the
weight ratio is from 33 to'67 to 75 to 25.

8. A method as claimed in any preceding claim
- wherein the hydroxyethyl starch is ‘activated before being
dispersed in the aqueous £1luid.



" activated before bei ng di spersed in the aqueous fluid. 10. "A nmethod as.,
a\nmed in claim8 wherein the poly- neric cenpenent LUHprISGS xant han gum

EAN conp05|t|on for |ncrea5|ng t he viscosit Emﬂ the fluid

0 of aqueous'-well servicing flui d corrprl Si mﬂ n ef fective
s-1inked hydroxy- ethyl starch a an effe anDuntsof a polyneric

conponent sel ected fronlcarboxyalkyl ceIIquse et hers wherein the al kyl g'”*

group has fron11 to %gébgat%gogiPiég tEﬁncggghagdwﬂbfggﬁegg%ngggL t he

~relative annunts of roxye ¥ arch and nmeric co such
" as to decrente s9me¢gest|gempy sas rpgbexyssthy oﬁﬁlhﬁlﬁquUbéchléEd 12

A conposi ipivated! Bebrd BEEHGI A1kPerYBAT: EAEI ageéoagdmﬂat hyl starch
to polynerlc component s from 10 to 90 to 90 to 1 A conposition as

clained in claiml2 n.,the r S fro to_2 14. A
conposi tion as E%a ?ﬁhgﬁyaﬁfcg gkig &hggﬁrﬁgPhghﬁyBPEXVethyl

starch ismericveomnoneﬁt compntseS|xanhhaa gmi.ned in claim14 wherein the
pol ynmeric conponent conprises activated carboxymethyl cellu- lose. 16. A"

- conposition as fia'ﬁﬁdcbﬂpé&itﬂonckérninérehgiﬁ§ %ﬁereigcéa&@ypahaﬁerlc
conponent _conprises xantha 7 sefyvicin whi

conpri ses@ eﬁﬁe%ﬁt%%ughﬁeﬁ}%ﬁa aﬂﬁsaﬂfeF§EE?P§éwﬁﬁ6uﬁFg8+cingrSsglﬁﬁnked
hydroxyet bphpeising andigturel oLt anceffogtivel ceopstYinked RPEPORGAL

- ethyl starch and an effective. amount of a polymeric _
component selected from carboxyalkyl cellulose ethers
‘wherein the alkyl group has from 1 to 3 carbon ‘atoms,
xanthan gum and mixtures thereof, the relative amounts of
hydroxyethyl starch and polymeric components being such as
to decrease synergistically the fluid loss from the aqueous
- fluid. :

12. A composition of ciaim 11 mherein the weight
ratio of hydroxyethyl starch to polymeric .component is from
10 to 90 to 90 to 10. ' )

i3; A composition as claimed in claim 12 wherein the
ratio is'from 33 to 67 to 75 to 25.

14. 2a composition as claimed 'in any of claims 11 to
13 wherein the hydroxyethyl starch is activated. . .

~15. A composition as claimed in claim 14 wherein the
polymeric component comprises activated carboxymethyl cellu-
lose. '

l6é. A cOmpositionlas.claimed in any of claims 11 to
13 wherein said polymeric component comprises xanthan gum.

- 17. A well servicing £luid which comprises:
an aqueous medium; and _
an effective amount of a cross-linked hydroxyethyl
starch and an effective amount of a polymeric component



Tsel ected f.rom-carboxyal kyl cellul ose ethers wherein the
from.1 to 3 carbon atons, Xant han gum and m X
_zamount s of . hydroxyet hyl starch and pol ynmeric ¢ f , :
“decrease synergisticall y the fluid loss of the mm _
conposition as claimed in claim17 mherelnzﬂhe ous ﬁ%dlun1conpr|ses a
~solution of at |east one mater sol uble salt of a multi-vafent netal i on.

19" A conposition as cl ai n.the ter ol u aIt s
cal ci um chl ori d?® ﬂ%%?%$uﬁ? °x¥?ﬂ%thF8iiBi°sfl FﬁnV gre P

m xture thereofalleﬁl g:éonpnma)slfrom 3stol 3i cadtbon aﬁqmsf, xhnthaleumOaﬁa
wherein-the aq r_o*lémp%gl S t

conposi tion asqg al ne |ﬁﬂ% ééf 2 %h%%%?ﬁiﬁﬁ S@gﬁ@é? o5 4h?é ueo .
medi um i s fromatapEhtand. B@wmc ggmpomee'enbgimueuc&saemp gcrgaaﬁy of
clainms 17 to 2lg Plocibg iy depgyeihya ﬁééécsflehécaqaébes médium4

conposition-as clained in claim22 wherein the po ymeric conponent is -
-activated carboxymet ‘| ul ose. A co a | aj
22 wherein the pol yne h¥ét ¢ ?Wﬁﬁﬁigbﬂﬁr?geg %a ngﬁi?EQSiqegPeregn the
‘conposi tion as @Qusanﬁlmedtmm'cnmpthses a7505uﬁﬂonhefeat leasteonat watiero
of hydroxyet hylg St @ Ld s P%¥- aﬁieigggfggﬁ%v\ﬁﬁélfig 10 to .90 to 90 to |

10 26 A conp05|t|on as clarne | ar'm erein

19. A composition as claimed in claim 18 wherein the
water'soluble_salt is calcium chloride, calcium bromide,
zinc chloride, zinc bromide, or a mixture thereof.

20. A composition as claimed in any of'claims.17 to
'19 wherein the aqueous medium has a density greater than
1.4 g/ml.

21. A composition as claimed in claim 20 wherein the
density of the aqueous medium is from 1. 438 to 2.301 g/ml.

_ 22. A composition as claimed in any of claims 17 to
21 wherein the hydroxyethyl starch is activated.

- 23. A composition as claimed in claim 22 wherein the
polymeric component is activated carboxymethyl cellulose.

24. A composition as claimed in claim 22 wherein the
- polymeric component comprises xanthan gum.

25. A composition as claimed in any of'claims 17 to
24 vwherein the weight ratio of hydroxyethyl starch to poly-
.meric component is from 10 to 90 to 90 to 10.

26. A composition as claimed in claim 25 wherein’ the
ratio is from 33 to 67 to 75 to 25.

- 27. A method'as claimed in claim 1 and substantially
as hereinbefore described with reference to any of the
7Examples._ ' '



ratio is from3% to 67 to 75 to 25. 27 A_nEthd—ae—t#arﬁﬁa’“h cl ai.m 1 ,and 1
substantlally as hereinbefore described with r ‘of the
les. - -25- 28. A conposition as clai Ei ﬁﬂ r “““‘Wumd sub- - &

~sfant aIIy as hbrelnbefore described with n omany of -t he Exanples

%\Q -25- _ e

28. A composition as claimed in claim 17 and sub-
stantially as hereinbefore described with reference to any
of the Examples. '




