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pgus systens used as wel | servicing=tkuids. Agueous nedi uns,

lcularly those containing oil 5 field brines, are comonly used as wel |
servicing fluids such as drilling fluids, morkover fluids, conpletion

fluids, packer fluids, well treatlngflwds subterraneanforrration . )
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aqueous wel | serV|C|n% ds_is, al so necessary _in many applications.

Agai n, such as d lling fluids, workover fluids, completion
fluids, packer fluids, well treating fluids, subterranean
formation treating fluids, spacer fluids, hole abandonment

' fluids, etc. Such well servicing fluids, if they are to be
10 effective and economically attractive, must exhibit low -

fluid loss. It is known to add to the‘well servicing fluid

"certain hydrophilic polymeric materials for fluid loss con-

trol. For example, it is known to use starch and cellulose

- products, e.g. corn starch and potato starch derivatives,
15 as.additives to well servicing fluids for fluid loss con-
trol. The deé}ee of fluid loss control exhibited by such
- materials is- largely dependent upon the composition of the
well servicing fluid. Thus, it is known that the presence
of high concentrations'of calcium or zinc ions, common
20 components of heavy brines, makes fluid loss coht:ol more
difficult. | | ) i
Viscosity enhencement of aqueous well servicing
fluids is also necessary in many applications. Again,
starch and cellulose derivatives have been used to achieve
25 such v15cosity enhancement, but their effectiveness is also
affected by the presence, in certaln heavy brlnes, of high
concentrations of calcium or zinc ions. '
‘It is, therefore, an object of the present invention
to provide a new composition for 5ynergistically increasing
30 the viscosity and controlling the fluid loss of aqueous '
well servicing fluids. -
A further object of the present invention is to pro-
vide a new composition usefil for synergistically increasing
the viscosity and lowering the fluid loss of aqueous brine



§tarch.and cel l ul ose derivatives have been used to achieve 25 such <:E§%;)

vi scosity endhancenent, but their effectiveness is also affected by the
presence, in certain heavy brines, of high concentrations of ‘cal.cium or
zinc ions. It is, therefore, an object ofat-he present invention to provide
a ‘new conposition for synergistically increasing 30 the viscosity and
coRt.rolling the fluid loss of aqueous well servicing fluids. A further
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for decreasi ngtﬁeh eappended claims. .
 In accordance with one embodiment of the present

_ invention, there is provided a method for decreasing the

10 fluid loss of an aqueous well servicing fluid by adding and
‘dispersing in the well servicing flulid an effective amount
of a cross-linked hydroxyethyl starch and an effective'

- amount of a hydroxyethyl cellulose. '
In another embodiment_of the present invention,

15 there is provided a composition useful for increasing the
viscosity and lowering the fluid loss of an aqueous medium
comprised of a cross-linked hydroxyethyl starch and a
hydroxyethyl cellulose.

In yet another embodiment of the present invention,

20 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 hydroxy—-
ethyl cellulose. ' i |

- The two polymeric components of the novel composi-~

25 tion of the present invention are cross-linked hydroxy-
'ethyl starch and hydroxyethyl cellulose (HEC). The HEC
polymers are generally solid, particulate materials which
are water soluble or water dispersible and which upon
soluticn_or dispersion in an aqueous medium increase the

30 viscosity of the system. HEC polymers are generally high‘
yield. water soluble, non-ionic materials produced by
treating cellulose with sodium hydroxide followed by reac-
tion with ethylene oxide. Each anhydroglucose unit in the
cellulose molecule has three reactive hydroxy groups. The

35 average number of moles of the ethylene oxide that becomes
attached to each anhydroglucose unit in cellulose is called
moles of substituent combined. In general, the greater the



fluid | oss of an aqueous well servicing fluid by_adding andldispErsiﬁg
Lnithe well servicing fluid an effective anount- of ‘a cross-I|inked -
yir oxyet hyl starch and an effective amount of a hydroxyethyl cellulose. In
agot her enbodi nent of the present invention,- 15 there is provided a
- conposi tion useful for increasi M@<the viscosity and lowering the fluid Ioss
of an aqueous nedi um conprised of a cross-linked hydroxyethyl starch .and a_ :
hydr oxyet hyl cel lul ose. |.n yet another "enbqdi nent of t ent invention,~
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et hyl oxIBR teEmn" aREIYALEAIC S URed herein re
polymer which will substantially hydrate or solubilize in a

10 brine solution having a density greater than 1.701 g/ml
without the necessity for mixing, as by rolling, at eleva-
ted temperatures. Examples of such activated HEC polymers

..

are to . be __found in British Patent Applications
Nos. 8101828 'and“ '8109880. As disclosed " in

15  the . aforementioned Patent Applications, o
HEC polymers which have been activated will solu-

bilize in brine solutions without the necessity for rolling
or other forms of mixing at elevated temperatures. In

- general, any HEC polymer which will solubilize in a brine

20 having a density in excess of 1. 701 g/ml at room temperature
can be considered an "activated"” HEC. It is to be under-

. stood, however, ‘that the present invention is not limited
to the use of such_activated HEC polymers. Depending upon '
the condition of mixing, and'the composition of the aqueous

25 well servicinglfluid,'unactivated or dry powder HEC polymers
~ are compatible with the -aqueous well servicing fluids used
in the present invention.. The term - compatible as used

~ herein, means that the HEC 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 HEC poly-
mer will not solubilize in the brine regardless of the .
mixing conditions used.

The other polymeric component of the compositions
35 of the present invention is a cross-linked hydroxyethyl
starch. Such hydroxyethyl starches are produced by intro-
duction of ncn-ionic hydroxyethyl side groups onto the ' .
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is known as BOHRAMYL CR, a cross-linked potato starch
derivative manufactured by Avebe(Vee_ndém; Holland).
BOHRAMYL CR, which is a coarse white flaky material,
has a bulk density (kg/m®) of approximately 325 and

.a DS of about 0.4.

As noted above with respect to the HEC, the cross-
linked hydroxyethyl starch may be utilized either_i_n
the form of a dry powder or flake, essentially untreated,
or can be an "activated" starch, wherein the term
"'ac,_t_ivated" ~has the same meaning - as used above with
respect to the discussion of activated HEC. Methods
of .ac'tivafing the cross-linked hydroxyethyl starch
are disclosed in British Patent Application No. 8101828.
It is to be understood that the present invention is
not limited to the use of activated hydroxyethyl starch.
Indeed, it is a feature of the present invention that
both the HEC and. the hydroxyethyl starch can be used
in dry form to p'roduce well servicing fluids which
exhibit excellent rheological properties and low fluid

loss. However, in certain brine solutions, activation :

or presolvation of the HEC and/or the hydroxyethyl
,stai'ch 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 viscosity of 'aqueou's well servicing fluids is’
comprised of an effictive amount ‘of HEC and-an effectlve
amount of the cross-linked hydroxyethyl starch. It
has been found that when these two polymeric materials
are added to aqueous well servicing flulds, depending
upon the nature of the fluid,
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bR\ i ze in brine solutions without the necessity for roII1ng or other forns
m xing at elevated tenmperatures. In general, any HEC polyner which w ||
pfubilize in a brine 20 having a density in excess of 1.701 g/l at room
énperature can be considered an_gactivated" HEC. - It is to. be under-
* stood, however, that the present anentlon is not limted to the use of
such activated HEC pol ymers.. .Dependi ng upon the condition of mxing, .and

powde rs are.-conpat. s well servicing fluids
~used |ach'itﬂefqﬂesé1’he|ml§hi¢ﬁitarTﬁ@°t1§FrrP'fcélﬁ9§t ioff ¢hey PAIRMEIHSG ei n, neans

that thgddiferd oRéséne DR enévaaaﬂt%esebu@dslﬂ;%ﬂ Wil Mivy aqueous
solution wth the use of 30 n1X|gg technl suc}iraﬁ:ﬂlln at el evat ed

t enped@RandingriRon jthe pakyne; e §9§P8 Cﬁhg iAW HEC pol y-
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9r OUPSERN e tfifom 10 to 90 to 90 to 10, preferably from 33 to 67
to 75 to 25. The polymeric composition of the present
10 invention can be either in the form of a dry mixture of the
| HEC and the_hYdroxYethYItstarch-or, if preferred, it can be
in the form of solvated or activated forms of the polymers.
Thus, for'exampie}*tne'HEc and the hydroxyethyl starch can
. be activated and those activated solutions mixed together
15 to provide the novel polymeric compositions used herein.

The novel well servicing fluid of the present inven-
tion comprises an aqueous medium and an effective amount
of a cross-linked hydroxyethyl starch and an effective
amount of a hyarOxyethyi-cellulose. The relative amounts of

20 the hydroxyethyl starch and the HEC admixed with the aqueous
medium is such as to provide a synergistic decrease in the
fluid loss of the aqueous medium. Again, the precise amount
of each of the polymeric components used will depend upon
the nature of the aqueous well servicing fluid.

25 In general, however, the weight ratio of the hydroxy-'

' ethyl starch to the HEC in the well servicing fluid will be
from 10 to 90 to 90 to 10, more preferably from 33 to 67 to
75 to 25. - : '
_ In general, the'well'servicing fluids will contain
30 the polymer components in amounts of from 0.7 to 14.3 g/l
HEC and from 1.4 to 14. 3 g/1 hydroxyethyl starch.

The aqueous medium used in the well servicing fluids
of the present invention can range from fresh water to
heavy brines having a density in excess of 2.277 g/ml.

35 Generally speaking, well servicing fluids as, for example,
those used in completion and workover operations, are made
from aqueous_mediums containing soluble salts such as, for
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onto the polyner chain of the starch followed by cross- Iinking techn
wel | known fn the art. such as, for. exanple, those disclosed in U S. Page
Nos.. 2,500, 950; 2,929,811; 2,989,521 and 3,014,901. Generally speaking,”
the cross-linked hydroxyethyl starches which are useful in the present
invention are those in which the hydroxy ethyl si de chain degree of
sug§t|tut|on (DS) is from0.15 to 0.8, "preferably from 0.25 to O0.6.
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BOHRAMYL CR, a4 Cr OSS- tato starch rivative manufacture by
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Application- 8.2t be understood that the present |nvent|on
Is not lim tggmtsd’ {;érl]gzuszeri 0 ac?ig)vat ed hydroxyethyl starch.

The preferred heavy brines useful in forming the
10 well servicing fluids of the present invention are
those having a density greater than 1.318 g/ml,
preferably those having a density of more than 1.4
g/ml, and especially those having a density greater
than 1.797 g/ml. The method of the invention can,
15 for example, be used for aqueous media having a density
from 1.438 to 2.301 g/ml. Such heavy brines are
comprised of water solutions of salts selected from
the group consisting of calcium chloride, calcium
) bromide, zinc chloride, zinc bromide, and mixtures
20 thereof.
We have shown in co-pending patent app11cation No. 8131312,
that in certain heavy brines containing zinc bromide in a
concentration of less than 20% by weight, HEC is incompatible,
i.e. it will not solvate in such brines to efficiently enhance
25 the viscosity. However, according to the present invention,
by adding the synergistic combination of HEC and the cross-1inked
hydroxyethyl starch, brine solutions wherein the content of
zinc bromide is from 0.5 to 20% by weight, and the density is
from 1.438 to 2.301 g/ml can be v1scos1f1ed | |
30 If desired, bridging agents may be added to the well servicing
' fluids to aid in fluid Toss control. Indeed, somewhat lower
filtrates are obtained with their use. However, it is a distinct
and unexpected feature of the invention that a bridging agent
is not necessary to achieve low fluid loss values in aqueous '
35  brines. Thus, using the present invention, it is possible to
| obtain clear, heavy brines having low fluid loss characteristics
and, at lTow concentrations of HEC, having low rheological
characteristics.



25 Indeed, it is a feature of the present invention that both the HEC
~_.and.. the hydroxyethyl starch can be used in dry formto produce well
ervicing fluids which exhibit excellent rheol ogical properties and | ow
luid | oss. However, in certain brine solutions, activation 30. or
presolvation of the HEC and/or the hydroxyethyl starch may be
desirable to reduce mxing tinmes. and severity of conditions of m xing. The

pol ymer conposition of the present i nvention which can be used to decrease =

fluid loss and increase 35 the viscosity of aqueous well servicing
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To more fully 111ustrate the present invention,
the following noh-]imiting examples are presented.
Unless otherwise dindicated, éll.‘physica]_ property

10 measurements were made in accordance with testing
procedures set forth" 1n 'STANDARD PROCEDURE 'FOR TESTING
DRILLING MUD API RP 138, Seventh Edition, Apr11, 1978.
The HEC polymer employed, unless otherwise indicated,
was an HEC marketed by Hercules,Inc.,.under'the'trade4

15 name NATROSOL 250 HHR. - The_cross-linked hydroxyethyl
starch employed, unless otherwise indicated, _Was
'BOHRAMYL CR marketed by Avebe (Veendam, Holland).

NATROLSOL, CAB-0-SIL and KLUCEL are Registered
Trade Marks. B ) '



In general, the,polymer conposition of the present inven- tion will cont
a weight ratio of hydroxyethyl starch to HEC of from10 to 90 to 90 to 1 ;
preferably from33 to 67-to 75 to 25. The polyneric conposition of the

present 10 invention can be either in the formof-a dry m xture.of the HEC

and the hydroxyethyl starch or, if prefer8ed, it can be in the form of _
seLyated or activated forns of the polyners. Thus, for exanple, the.HEC and

t he hydroxyethyl starch can be activated and those activated sol utions

m xed together 15 to provi de the noveEx@mpPlerli c conpositions used herein.
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anounts of 20 s t7hey Ay GO g hand sébekér20¢ s§he bEC1adai ygd wftmonlmmumus

mediumis such as to rovi de_a s ner ecre n_t I | os f

t he aqueou® qé%é) t?ﬂa?)%ﬁ?gisgﬁgﬁﬁtCBPgagﬁingf%Shé 358
conponent s useshwriildeien&hdnim for BOtwinubtést bn aqMaanim.edelr.semhenen-g
fluid. 25 n n h ©j0 t OXy -

et hyl starch F&qﬂﬁélﬁ§9€g£*¢k£ Wﬁ¥§ eFé?glng IEP 6 blfgg I?Eh §o 90
to 90 to 10, rwoded cfsriahted ffom 33ninutest andsthe ABI rhegdmawamndwﬁ;uld
wel | servicing Jdgligted¥niné® 2l data obtained and given in Table 1

10 below indicate that the BOHRAMYL CR efficiently decreased
.the fluid loss in the brine in the presence of HEC.

Table 1 -

e S 'g/1 _BOHRAMYL CR
API Properties | ) 59 171 4
15 Apparent Viscosity, cp - 40 57 82
: Plastic Viscosity, cp 20 25 32
Yield Point, Kg/mé 1.95 3.17 4.93

10 Sec. Gel Strength, Kg/m2  0.15 0.34 0.59
PH : 706 708 7-8
20 'API Fluid Loss 50, 14.2 7.3

Example 2 .
The example demonstrates the use of using solvated
HEC compositions. The following samples were prepared:
' Sample A ' '
25 124.5 parts of isopropanol and o.5 parts of CAB-O-
' SIL M5 (colloidal silica)'were mixed 10 minutes on a |
Multimixer. There was then added 50 parts by weight of
HEC and mixing continued for an additional 3 minutes.
Following this, 75 parts by weight of ethylene glycol were
30 added and an additional 5 minutes of mixing conducted.
Sample B ' : |
A solution of 0.5% by weight Klucel H (hydrbxypropyl"
cellulose) in isopropanol was prepared. To 55 parts by
weight of this isopropanol'solution were added 20'parts by
35 weight of HEC and 25 parts by weight of ethylene glycol.
The brine solution used to evaluate the samples was



30 the polynmer conponents in amobunts of fromO0.7 to _14.3 g/l HEC and from
1 4 to 14.3 g/l hydroxyethyl starch. The aqueous medi um used in the well
ryicing fluids of the present invention can range fromfresh water to
ayy bri.nes having a density in excess of 2.277 g/m. 35 GCenerally
king, well servicing fluids as9=for exanple, those used in conpletion
and wor kover .operations, are nmade from aqueous nedi uns containing sol uble
salts such as, for 6. exanple,. a soluble salt of an alkali nmetal, an
aI kal | acar. 917 mg'mell CaBr, (Z3nBim, solubionk, The brine spmplespsiere as wel |

t . Th d
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Ions, e, The ref er I nes formng:
t he 510 ad%erﬂeltlo the kA, 9 'H:nl?JE n%f anghﬂy'xﬁ%eggnP é"milxcﬁf £9% those
havi ng 15 gindes by great er than 1. 318 g/m, pref erabl y those '

havi ng. 4 der]zs.i t-yl‘h fmxr-heeoiggp wés then obtained.
| 3. - The samples were then aged overnight at room
_ temperature and the API rheology and fluid loss obtained.

10 4. The samples were ‘then rolled overnight at 65.5 °c .
and the API rheology and fluid loss obtained after the
samples had cooled to room temperature.

. Table 2 gives the data obtained using Sample A.
Table 3 gives the data obtained using Sample B. Table 4
15 gives the data obt;aineé for BOHRAMYL CR alone.
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g/m, and especially those having a density greater than 1.797

g/m .. The nethod of the invention can, 15 for exanple, be used f
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and, at |ow concentrations of HEC, having | ow rheol ogical characteri stics.
jn the nethod of the present invention, the m xed HEC/ cross- |ined
roxyet hyl starch can be added to the aqueous well servicing nedium-
elther im the dry formor in the activated formas di scussed above. In
“the method, the polyneric 5 canpelgrts are dispersed in the aqueous _
medi um by suitable mxing techniques. To nore fully illustrate the ;5
present .  invention, the following . non-limting exanples are presented. T
Unl ess - otherw se  indicated, all physical = property 10 measur enent s
were made in accordance wth testing procedures set forth in STANDARD
PROCEDURE FOR TESTI NG DRI LLI NG MUD APl RP 13B, Seventh Edition, April, .
1978. The HEC pol yner enpl oyed, = urll ess .ot herwi se indi cated, was an HEC

mar ket ed by Fbrculesuan., der the-trade- 15 nane NATROSCOL 250 HHR
The cross-|inked hydreoxyeth starch enpl oyed, - unless ot herw se
i ndi cat ed, was BOHRAMYL CRymarketed by Avebe ( Veendam Fblland)
NATROLSOL, O SI ™ and . “KLUCEL are Registered !
_ - a1

N

S

/M

[

o

L

E.

.917

(Cont'd)

Table 2

Solution Viscosified with NATROSOL 250HHR Hydroxyethyl Celliilos

"Effect of BOHRAMYL CR on the Properties of a 1
Added as 14.265 g/1 of a sample containing 20% HEC, 30% Ethylene Glycol,

~ Isopropanol, and 0.2% CAB-O-SIL MS. -
.Added as-14.265.g/1'of a sample containing 20% HEC, 25% Ethylene Glyéol

Isopropanol, and 0.3% KLUCEL H (hydropropyl Cellulose).

Apparent Viscosity (cp).

 Plastic Viscosity fcp).
3 viald. Paint (Ke/m2)
~  Yield Point (Kg/m®).

:fi-Kg/mz.'_
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Exanple 1 To show the effect on viscosity and flu
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APl Fluid Loss 50, . 14.2 7.3 Exanple 2 The
| e denonstrates the use of using sol vated HEC conpositions. The
owi ng sanpl es were prepared: Sanple A 25 _ 124.5 parts.of “
i sopropanol and 0.5 parts of CAB-0- SIL Ms (colloidal silica) were nixed 10
m nutes on a Multimxer. There waslt3ren added 50 parts by wei ght of HEC and
m xi ng continued for an additional 3 mnutes. Following this, 75 parts by ;,
wei ght of ethylene gl ycol were 30 added and an additional 5 m nutes of
m xi ng conducted. Sanple B A solution of 0.5% by weight Kl ucel H
(hydroxypropyl cellulose) in isopropanol was prepared. To 55 parts by
wei ght of this isopropanol solution were added 20 parts by 35 wei ght of HEC
and 25 parts by weight of ethylene glycol. The brine solution used to
eval uate the sanples was ,-9- ayl.917 g/n [err] solution. The brine
sanpl es were prepared and eWaIuatEd using the followi ng procedure: 1. The
anount s -of HEC, BOHRAMYL Clasand BARACARB

ml

.917

Table 3 (Cont'd)

CaBr,/7ZnBro Solution Viscosified with NATROSOL 250HHR
Hydroxyethyl Cellulose and Containing 'a Bridging Agent -

Effect of BOHRAMYL CR on the Properties of a 1

"Added as 14.265 g/l of a sample containing 20% HEC, 30% Ethylene Glycol, 4

Isopropanol, and 0.2% CAB-O-SIL M5 (HEC-1).

,Added as 14.265 g/l of a sampie_confaining 20% HEC, 25% Ethyléne Glycol, 5
' Isopropanol, and 0.3% KLUCEL H (HEC~2). ' -

*
&%



[err] bridging agent) indicated in Tables 2, 3 and 4 were 5 added t
©1.917 g/m brine and m xed on a Mul-tim xer for 15 minutes. 2. The AP
rheol ogy was then obtained. 3. The sanples were then aged overnight a
tenperature and the APl rheology and fluid | oss obtained. 10 4. The
sanpl es were then rolled overnight at 65.%5L4 and-the APl rheol ogy and fl uid
| ogs obtained after the sanples had cooled to roomtenperature. Table 2
gives the data obtained using Sanple A -Table 3 gives the data obt ai ned
usi ng Sanple B. Table 4 15 gives the data obt ai ned for: BOHRAMYL CR al one.
-10- [err] -11- [err] -

0wV 10 an
o) @ w 09 S
€0 . ~~00 VOO0 M eNoNoNoNT I
. prgpa] - NN -
e n L
NI w 9
. ™M m ; : n
wé  ©eco. mmoog G390y
- _
E
a O [Ts]
™m| o n O
o 'd'é er~00 ocooN~ 00000
o - n - st
-
- . : Ty
W QS novaK “w 9
o] -1 'O [ S T T | 00000 OO0
1 . —~ NN N
Y ol 3 . _ e :
ol g -]
0] - {¥-] -]
s I S I
:ﬁ > 00 [, ] oo
%r-l ' ®o ﬂ ~r~0oo0 om --l-ioom O t-lr-!oo?)

<t i O =) -e (o)

i ol s n wnf n

g 8 s 498 s G S
t L] . . Rd *

& Y] 0 O\ M m 0 W e -
gs © : co i:’ -n-l_ooo (] -h-i?oxo
. 3 g - Al
oa 8 H. 8 E 3
g9 Al g0 Herco P oococoa £ oococor

' ' : ] Ol w Q) A o
E n . 8 —
= - &l '
O - o]
8 - il 31
4 o |
Y e LYl ~
.0 ] o] ~
. - o9 O,
H N om o ~
0 o 0
g .8 58 s, 8 s
- .
H! o™ o P Yn P sn
g - L RS I
g8 8 T w 27w "
(-9 O vy @ (CR e
,:g i B R fhr
> — . + « 3 + 3
< o O N Ot & O
S 4 ...8 4 ...8% g .  gm
22 sPaf Besals gesdis
ma H > o ﬂmuﬁ& B GQMH%



2 - {err] -13- [err] - 14 - [err] [err] -15- -The data obtai ned ;
shown i'n Tables 2, 3 and 4 indicate that the HEC and t he BOHRAMYL CR

ine to syner- glstlcally increase the viscosity and decrease the fluid

| ogs. of the aqueous brine. The fluid loss results in the 5 absence of the
RACARB bri dgi ng agent are paftﬂlﬂﬁéﬂ|y outstandlng The aqueous bri nes,
after hot rolllng wer e o

The data obtained and shown in Tables 2, 3 and 4
indicate that the HEC and the BOHRAMYL CR combine to syner-
gistically increase the viscosity and decrease the fluid

- loss of the agqueous brine. The fluid loss results in the

5 abSence,of the BARACARB bridging agent are particularly _
' outstanding. The aqueous brines, after hot rolling, were
completely clear as all of the polymere'were dissolved.
' Examgle 3 '
To demonstrate the effect of HEC and BOHRAMYL CR on
10 heavy brines containing less than 20% by weight ZnBrz,_the
following procedure was carried out: a 1.833 g/ml CaBrz/
ZnBr, solution containing 15.7% ZnBr, and 43.9% CaBr, was
prepared by mixing together a 2.301 g/ml solution containing
~ 57% by welght ZnBr,, and 20% by weight CaBr, and a 1.702
15 g/ml solution containing 53% by weight CaBr, in a volume = -
- ratio of 0.78/0.22, respectively. To three separate por-
- tions of this brine solution were mixed. on a Multimixer for
-~ 15 minutes, the following-
1. 8.56 g/1 BOHRAMYL CR
20 - 2. 2.85 g/1 HEC

3. 8.56 g/1 BOHRAMYL CR and 2. 85 g/l HEC.

' The Fann V-G meter viscosities were then obtained, and after
rolling the solutions for 3 hours and overnight at 65.5°C.
The data obtained are given in Table 5.

25



conpletely clear as al1 of .the polyners were dissolved. Exanple 3 To
denonstrate the effect of HEC and BOHRAMYL CR on 10 heavy brines contai
_kess than 20% by weight [err], the follow ng procedure was carried out:
1.833 g/m- CaBr2/ Terr] solutiaon containing 15.7% [err] and 43.9% [err]
prepared by nixing together a 2.301 g/nT183l ution containing 57% by wei ght
[elr] and 20% by weight [err] and a 1.702 15 g/m solution containing 53%

by weight Terr] - in a volume ratio of 0.78/0.22, respectively. To three
separate‘por- tions of "thi's brine solpabdae sere mxed, on a Miltimxer for
15 minutes, the following: 1.- 8.56 ¢g/T BCOHRAWYL CR 20 ' 2. 2.85 g/l

HEC 3. - 8.56 _g/. L and 2.85 g/| HEC oT Fanng Ve net gr
viscosities &g#%uﬁﬁéﬁ%%gtéﬁﬁgd, and after roll?hggthe s8r 3 ionssfor 3 hours
and over ni ghNAZIRASOT |250HHRIatgy/ bbt ai ned ‘are ¢gPven in TabBE 5. 2585 -16-
Tabl'e 5 ' - :

Fann V-G Rheology |
5 After 15 Minutes Mixing

Apparent Viscosity 7.5 8 *
Plastic Viscosity 7.5 7.5 , *
Yield Point 0 0.05 *
10~Sec. Gel Str. 0 o *
10  After Rolling 3 Hours at 65.5°C
| Apparent Viscosity 13.5 20 *
Plastic Viscosity - ~13.5 19 *
Yield Point. _ o 0.10 * |
10-Sec. Gel Str. 0.05 0.05  * | .
15  After Rolling Overnight at 65.5°C
Apparent Viscosity 14 23.5 *h
' Plastic Viscosity 14 22 **
Yield Point o . 0.15  **

10-Sec. Gel Str. : 0.02 0.05 *%

20 * No HEC hydration and dispersion.
- #* TLarge hydrated lumps on top of solution.

The data clearly indicate the synergistic results
obtained on adding both the BOHRAMYL CR and HEC to the
brine. Indeed, it was noted that the HEC would not hydrate

25 and disperse in the brine whén added without the BOHRAMYL CR.
' . Example 4 o

In this example two samples of non-cross-linked
hydroxyethyl starch were evaluated and compared with
BOHRAMYL CR. The HEC sample used was Sample A of Example 2.

30 The samples were evaluated as per'the proceduie given in
Example 2. The two non-cross—-linked hydroxyethyl starches

-



L-CR g/l 8. 56 8. 56 0 NATROSOL 250HHR, ¢/l
2.85 2.85 Fann V-G Rheol ogy 5 After. 15 M nutes M xi ng
nt Viscosity 7.5 8 * Plastic Viscosity

) 7.5 * Yield Point -17- 0 ‘0. 05 * 10- Sec.
CGel Str. ' 0 .0 . * 10 After Rolling 3 Hours at
- 65.5 C Apparent Viscosity. ' © 13.5 20 * Pl astl c Vi sc05| ty &
13.5 1 * Vi i _ - .
10-S e%adcgydg?xyethyl dSL;Qegg %})ES subsibiia.gjtion oﬁ 8 29 9I’| ng _
Over MTiydt datae5gbvensppalabileVibsc sliearly indicate that th§3 5. ** Plastic
Vi SCoRyd¥o oxyethyl st%ﬁ'ch must de cross-li\ﬂl@é&' f’x?'ai-der to inter- 0
0. 15 20 _ * No HEC

hydr @¢brwhiR BhepHES 5R. merﬁ&?g‘@%’ét@#% Bliﬁetgﬁubfl 4888ti on. The

dag a 6f eghéYbirbflecate the synergistic results obtained on adding both the
BOHRAMYL CR and HEC to the brine. Indeed, it was noted that the HEC woul d

not hydrate 25 and disperse in the brine when added w thout the BOHRAMYL.



Exanple 4 In this exanple two sanpl es of non-cross-|inked hydroxyet hyl
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pl e 5 This exanpl e denonstrates the synergistic_effect on VISCOSIty and

"o-Ioss in fresh water and in |ower density brine solutions (1.390 g/n

The sanples used were 5 prepared as follows: 1.390 g/m Brine The

5 minutes on-a Mitimxer. “A%%er obtaining the APl viscosities, the

sanples were rolled 10 at [err] for 16 hours, cooled to [err] and the AP
~viscosities and APl fluid‘lgss ohtained. Tap Water These sanpl es were
prepared and eval uated as i of the brine with the exception that

1 9/l

of ”Bgfﬁﬁsuékéﬁpméldemumstnaﬁ#siﬁheesgﬂerqﬁstﬁcteffacteonhe pH and

decrease the hydrati | of .th d S
¢l earV4SeoRi £ht @2 yﬁg}"ia Hgﬁ ciinn g‘ewﬁﬁt% ot <%/fljérclzois'll y anﬁgsptﬁd | oss on -
the fiesie woEatbodstiie.Bo0ng/ml Ganlzﬁfﬂrqhe ‘samples used were

5

10

15

prepared as follows:
1.390 g/ml Brine

The indicated amcunts of BOHRAMYL CR and HEC were
added to the brine ‘and mixed for 15 minutes on a Multimixer.
After obtaining the API viscosities, the samples were rolled
at 65.5°C for 16 hours, cooled to 23.3°C, and the API
viscosities and API fluid loss obtained.

Tap Water.

These samples were prepared and evaluated as in the
case of the brine with the exception that 1 g/1 of magnesium
oxide were added to each sample to raise- the pH and decrease
the hydration time of the: HEC.

The data, shown in Table 7 clearly indicate syner-

.gistic increase in both viscosity and fluid loss on the

fresh water and the brine.

N



-21- Exanple 6 This exanple conpares the effect of cross-1inked
hydr oxyet hyl starch and non-cross-1inked hydroxyethyl starch in conbinati
with HEC in a.10% NaCl solution. The indi- 5 cated ampunts of HEC and th
hydr oxyet hyl starch were added to separate 350 m portions of a 10% NaCl
sol.ution. Rheol ogical data obtained afterogg-mi nutes of mxing and after
ralliing at [err], cooling at [err] and m xing for an additional 5 m nutes
are shown in Tablle 8. As the data 10 in.Table 8 clearly show, cross-I|inked
hydr oxyet hyl starch in admixture with HEC synergistically interacts to -
decrease the fluid | oss and ssmgrease the viscosity. However, sanples of
hydr oxyet hyl starch which Erg otgycePss-| ihkadpnly syner- gistically
interact with the HEC to i Loy s%tge'v'i sg)sity. - -22- [err]
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ﬁe CLAIMG: 1. A nethod of decreasing the fluid | oss of aqueous wel |
|C|ng flui ds which conprises dispersing in said fluid an effective
unt of a cross-1linked hydroxyethyl starch and an effective ambunt of a
. hydroxyet hyl cellul ose, t he rg%atlve amount's .of said hydroxyethyl starch
and sai d hydroxyet hyl cellulose Ing such as to decrease synergist- ically
the fluid loss of said aqueous fluid. 2. A nethod as clainmed in claim1l s

wherein the 10 aqueous flLHg#éééﬁé;ées an aqueous sol ution of at |east one %
wat er soluble salt of a nul’ metal ion.. 3. A nmethod.as clained in

claim?2 whe T&ils: tammeerc@mém-% theteffectl ofuprosisolidakedal ci um -
br O”hgﬁroﬁér@ﬁhiﬁ' Y Hch 2 ;bé%ﬂ@ssﬂnﬁkaaxwa%ok%m% skarch 4. A

met ho | ai med i n a recedlng | ai m-wherein the agyeous medi um has. a

densipy cgpPination, yi Grin ;a "JOWNAGY gelutdpped Theadpddy ecedlng
chai prpbar embunts GHHEY Axd tiie Wﬁyéﬁﬂymﬁbt&rf:ho%ke‘l&%déa 20 2.301

g/ m to6'seéar{%ttgoc55%s m ap'on;.'et(jiér;]s Cc')? ' EOWaSEI.nso uti ueous
Rheological data obtained after 25 minutes of mixing and
after rolling-at 65.5°¢, cooling at 23.3°C and mixing for
an additional 5 minutes are shown in Table 8. As the data

10 in Table 8 clearly show, cross—-linked hydroxyethyl starch in

admixture with HEC synergistically ihteracfs.to decrease the

fluid loss and increase the viscosity. However, samples of
hydroxyethyl starch which are not cross-iinked'only syner-
gistically interact with the HEC to increase the viscosity.

A



.ﬁediun{confains_fron10.5 to 20% by wei ght of zinc bronide and has a de

Iin the range of from1l. 701 to 1.947 g/m.

precedi ng claim 25. wherein the wei ght. rati-o of hydroxyethyl

hydr oxy- et hyl

claimed in claim7 wherein the weight

3Q / -24- 9.
hydr oxyet hyl

starch to
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7. A nmethod as clained in anﬂiiié;y

cellulose is from10 to 90 to 90 to 10. 8. A nethod as

A nethod as claimed in any preceding clai mwherein the

starch and hydroxyet hyl
di spersed in the aqueous fluid. 5

10.

the viscosity and decreasing the fluid | oss of aqueous well servicing
fluids which conprises a

a hydroxyet hyl

cel | ul ose
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e rel 82ME Qnount s of WYAr oxyet hyl
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“A conposition for increasing
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hydr oxyet hyl cel | ul ose DB R€such BN PF Lo dedB &P &nergistically the
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11,

A conposition as clainmed in claim

of hydrox%ﬁ:hyl stangch'éth hydr oxyet hyl cell u-
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lose is from10 to 90 to 90 to 10. 15 12. A conpesition as clai ned
in claim'1l wherein the ratiois from33 to 67 to 75 to 25. 13. A
gonposition as claimed in any of clains 10 to 12 wherein the, hydroxyet hyl
2§$'h and hydroxyethyl cellu- lose are activated. 20 - 14. A well
sefvjcing fluid which conprises: %3aqueousummmlluum pf'f ective anount

o< cross-I|inked hydroxyethyl starch and an ! Wt of a A
“hydr ox etﬁél cel lul ose, the relative amounts®of® hydr8xyét hyl .starch and ot
hydroxé *25 cel'lul ose being. such as to decrease synergistically the
fluid |l oss of the aqueous nedium 15. A'conposition as claimed in claim 14
wher ei n t he "adueods mettiadnapdecsessingothéi fhudd ddbskeast agmeows er

ol el reieid EeavALiRY, AT i RohBbi=dd atspersifiy 18 SATHOR L1CC o
cal ci ufilibddriage effenticid @naiint 0fca heresdclinked  hvdromyethyleof . -25-
17.. ASEQQEHSEEHPQn?§f¥éE€E¥Eiéh&ﬁﬂ%CgfcéahfaréﬁyEEhyl cellulose,
5 -the relative amounts of said hydroxyethyl starch and said
hydroxyethyl cellulose being such as to decréase synergist-

ically the fluid loss of said aqueous fluid.

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

‘3. A method .as claimed in claim 2 wherein the water
soluble salt is calcium chloride, calcium bromide, zinc
chloride, zinc bromide, or a mixture thereof.

15 " 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
20 2.301 g/ml.

6. A method as claimed in claim 2 wherein the agueous
medium contains from 0.5 to_20%-by weight of zinc bromide
and has a density in the range of from 1.701 to 1.947 g/ml.

. , 1. A methbd as claimed in ény preceding claim
25 wherein the weight ratio of hydroxyethyl starch to hydroxy-
ethyl cellulose is from 10 to 90 to 90 to 10. '

8. A method as claimed in claim'7 wherein the weight .
ratio ;is from 33'£o 67 to 75 to 25. ' '

30
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16 wherei n the aqueous nedium has a density greater than 1.4 g/ . 18.
conpositionas clained in any of clains 14 to 5 17 wherein the densit

the aqueous mediumis from1.438 to 2.301 g/ni. umlumﬂmmmmn as
clalned in claiml5 wherein the aqueous nedi um to 20% b
‘weight of zinc bromnde-and has a. densi tysjgn the ran e 'frdm £ 701 to 1.947

1 g/m . 20. A conposition as clained in any of clalns 14 to 19 wherein
t h&” hydroxyet hyl starch and hydroxyethyl. cellu- |ose are activated. 21. A

conposition as clai ”951 i ma{m:macaéi &aiﬁeaoiﬁ5ah wa%amgt kA ased ght

rati o of hydroxyet starch_to eth | Lu ose | fron1 t.0 90
to 90 to 1% e Qg%o\'ﬁﬁ)sm(‘%ﬂxﬁ géygl fEarF 5P§ é’qT‘gﬁsoe

-is from 33 t(h,_@ adtifrated e fdte béingt ﬂmdpessekiau.rsed:hlen aqhmomsl fAndd. .
substantially 20 as hereinbefore described with reference to any of the
Exanpl es. 24. A conposition as clainmed in claim14 and sub- stantially as
her ei nbef &re descri bkl vakcam@eséhtent5Oanyncreaﬁéngxahsl@@Sqﬂilty and

decreasing the fluid loss of aqueous well servicing fluids
which comprises a mixture of a cross—linked hydroxyethyl
starch and a hyd:oxyethyl cellulose, thenrelative amounts of.
hydroxyethyl starch and hydroxyethyi cellulose being such as

10 to decrease synergistically the fluid loss from the aqueous
fluid.

11. A composition as claimed in claim 10 wherein the
weight ratio of hydroxyethyl starch to hydroxyethyl cellu-
lose is from 10 to 90 to 90 to 10. '

15 12. A composition as claimed in claim 11 wherein the
ratio is from 33 to 67 to 75 to 25.

13. A composition as claimed in any of claims 10 to
12 wherein the hydroxyethyl starch and hydroxyethyl cellu-
lose are activated.

20 14. A well servicing fluid which comprlses-
' an aqueous medium; and _
an effective amount of a cross-linked hydroxyethyl
starch and an effective amount of a hydroxyethyl cellulose,
the relative amounts of hydroxyethyl starch and hydroxyethyl
25  cellulose being such as to decrease synergistically the
| fluid loss of the. aqueous medium.

15. A composition as claimed in claim 14 wherein the
aqueous medium comprises a 5q1ution of at least one water
soluble salt of a multi-valent metal ion.

30 ' 16. A compoeition.as claimed in claim 15 wherein the
water soluble salt is calcium chloride, calcium bromide,
zinc chloride, zinc bromide, or a mixture thereof. '
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17. A compositicn as claimed in any of claims 14 to -
16 wherein the aqueous medium has a density greater than
1.4 g/mi. '

. 18. A composition as claimed in any of claims 14 to
17 wherein the dens;ty of the aqueous medium is from 1.438

to 2. 301 g/ml.

- 19. A composition as claimed in claim 15 wherein the
aqueous medium contains from 0.5 to 20% by-weight of zinc
bromide and has a density in the range from 1.701 to 1.947
g/ml.

20. A composition as claimed in any of claims 14 to
19 wherein the hydroxyethyl starch and hydroxyethyl cellu-

T lose are activated. , - : : -

21. A composition as claimed in any of claims 14 to
20 wherein the weight ratio of hydroxyethyl starch to hydroxy-

ethyl cellulose is from 10 to 90 to 90 to 10.

22. A ccmpcsition as claimed in claim 21 wherein the
ratio is from 33 to 67 to 75 to 25. ' .

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

24, A composition as claimed in claim 14 and sub-
stantially as hereinbefore described with reference to~ any

-of the Examples.
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