DEFOAMERS FOR AQUEQUS LI QUI DS CONTAI NI NG SOLUBLE ZI NC SALTS Tg$~g(?§qsag\
invenyion relates to defoam ng conpositions for aqueous |iquid

co tb ning a soluble zinc salt, and nore particularly to defoani ng

co sitions for so called heavy brines having a density of 1.70 g/cnB. 5
In recent years, the practical operating range of clear brines for use
in the oil and gas industry has been signifileantly extended by utilising
sol uble zinc salts, particularly zinc bronide so that the advantages of
clear brines can now be obtained wi I ng.-densities as hi h as
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however, then cbeewide, so that the advantages of clear brines can now be obtained
with fluids having densities as high as 2.30 g/cm’® at ambient
10 temperatures and pressures.
The high density clear brines are extensively used, e.g.
as completion fluids, to minimize plugging of perforation tunnels,
“to protect formation permeability, and to minimize mechanical
problems; as workover fluids, for the same reasons; as packer
15 fluids, to allow easy movement and retrieval of the packer; for
underreaming, gravel-pack and sand consolidation applications;
as ki1l fluid or ballast fluid; for wire-line work; and as drilling
fluids. _ : :

Clear brines having a density of 1.70 g/cm® are generally

20 formulated to contain sodium chloride, sodium bromide, potassium
chloride, calcium chloride', calcium bromide, or mixtures of these
salts. Clear brines having a density up to 1.82 g/cm® can be for
formulated with calcium chloride and calcium bromide. If the brine
must have a low crystallisation temperature, however, then clear

25 brines 1in this density range are generally formulated to
contain a soluble zinc salt. Zinc bromide is preferred because
brines containing it are less corrosive than brines containing
zinc chloride. Clear brines having a density greater than 1.82
g/cm® are formulated to contain zinc bromide.

30 Viscous clear fluids are sometimes desired. Generally,
hydroxyethyl ' cellulose (HEC) and xanthan 'gum (XC) polymers are
compatible with- the fluids which do not contain zinc salts. At
the higher densities, however, the hydration
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25 brines.in this density range are generally fornmulated to (:éé;
contain-a soluble zinc salt. “Zinc bronide is preferred because brines =
cortaining it .are‘l ess corrosive than brines containing zinc chloride. =~ VP
Cl ear brines haV|ng a density greater than 1.82-g/cnB are fornul ated to
contain_zinc bronide. 30 Vi scous clear fluids are sonetines
degi ped. General |y, .hydroxyethyl cellul os®= (HEC) and xanthan gum (XC)

pol ymrers are conpatible with the fluids which do not contain zinc salts.
At the higher densities, however, the hydratlon -2- of the viscosifiers
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10 _ It has been found that clear heavy brines containing_"
soluble zinc salts foam upon mixing. 1In the presence of a
hydrophilic polymer VlScOSifier such as HEC, the foam is
stabilized to the extent that an excessive aging time is

_ required to allow the foam to break and be eliminated.

15 . It is an object of the present invention to provide a

' new composition which is useful for eliminating the formation
of a stable foam in heavy brines containing a soluble zinc
salt. | ' '

_ It is another object of this invention to provide a

20 method of eliminating the formation of a stable foam in
heavy brines- containing a soluble zinc salt.

Still another object of this invention is to provide
improved heavy brine well servicing'fluids. '

_ A further object is to provide improved viscous heavy

25 brine well servicing fluids.

This invention provides a defoaming composition comr
prising a mixture of 2,6, 8-trimethy1-4-nonanone and the
triethoxylated derivative of 2,6,8-trimethyl-4-nonanol.

_ _ This invention also’provides a method of decreasing

-30 the foam which forms on mixing an agueous brine containing a

- soluble zinc salt which comprises mixing the. above-described
defoaming composition with the brine.

This invention further provides a heavy brine well
servicing composition which comprises an aqueous solution

35 having a density greater ‘than 1. 70 g/cm and the above
defined defoaming composition.

The present invention is based on the discovery that
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7:1 to 1:7, and most preferably from 5:1 to 1:5.

The concentrat1on of the defoamlng composition
used tc prevent foam1ng or to eliminate the foam from
heavy br1nes containing a soluble zinc salt need only
be an effectjve_amount generally from 0.06 to 21.5
cm® per cubic metre of brine, preferably from 0.3 to
3.2 cm®*/m*. | L

The heavy brines in which the TMN and TETMN
interact synergistically to decrease foaming may contain
from 1 to 60% by weight of a soluble zinc salt,
preferably zinc bromide. The remaining soluble salts
in the heavy brines are generally calcium chloride
and/or calcium bromide. Preferab]y the heavy brine
will contain at least 16% by we1ght of zinc bromide,
most preferably at least 20% by weight of zinc bromide.

It is preferred that the heavy brines of this
invention containing a foam eliminating amount of the
defoaming_compOsition'of'this invention also ~contain
a hydrophilic polymer hydrated therein, part1cu1ar1y_
hydroxyethyl cellulose (HEC). Most preferab]y the
hydroxyethyl cellulose shall have ‘been activated for
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- use in heavy brines containing zinc bromide, such as

30

by the methods disclosed in the copending patent
applications referred to above. The HEC will generally
be present in a concentration of from 2.86 to 14.3
g/1. ‘ |



3 bl ends of 2, 6, 8- trlnethyl 4-nonanone (TMN) and the triethoxyl ated .(EE;>
derlvatlve of 2 6, 8-tri met hyl-- 4-nonanol (TETMN) - synergistically o
teract’ to decrease_ the foam ng in-heavy brines containing a soluble
2|no salt, 5 particularly zinc brom de. The volune ratio of TETMN to TMN
inthe defoanlng conposition' should be from9:1 to 1:9, preferably from7:1

to 1;7, and nost preferably from5:1 to 1:5. The concentration of the
dbtbanlng conposition 10 used to prevenﬂ foaming or to elimnate the foam
from heavy brines containing a soluble zinc salt need only be an effectlve '

anount, generally fdom Dl béstvata. morer ruler EB8i PIiRs o?"b??ﬁb
preferably fromyQe 913 00178 /ﬁﬁn-15mit1n IhempMEevyarbrlpessennedmhlch

the TWMN and TETM\. |nt ract ner stlc c o n
contain from 1YndesgoRt ivﬁ&y ‘H dg %”Itu?)?'e‘:é'}?i&e %IU% gef@?er abl y
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_forth in STANDARD PROCEDURE FOR TESTING DRILLIN b,
API RP 13B, Seventh Edition, April 1978. The physical
property parameters referred to in the Examples, unless

. otherwise indicated, are in units expressed as follows:

10 . AV = apparent viscosity, centipoise
PV = plastic viscosity, centipoise
YP = yield point, kg/m? |

gel strength = kg/m?

NATROSOL and CAB-0-SIL are Registered Trade Marks.
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nost. preferably at |east 20% by’ wei ght of zinc brom de. It is preferred
at’ the heavy brines of this invention containing a foan1elln1nat1ng
apmunt of the 25 def oam ng conposition. of this .invention also contalna_,
ath drophilic  polynmer hydrated therejin, particularly hydroxyethyl

cel llulose (HEC). Most  preferably the hydroxyethyl cel l ul ose shall have .
activated for use in heavy bnruﬂﬁ%ontalnlng zinc bronmide, such as. -
30 by the nethods disclosed in the copending pat ent appllcatlonsaef-
referred to above. The HEC wil | gqurallﬁ gf present in a concentration

of from2.86 to 14.3 g/1. 4. To e nore.fully the present -
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expressed®as foll ows: 3 T3 -
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were prepared by mixing. These blends were evaluated as
defoamers as follows~ (1) 350 milliliters of brine were mixed
with 7.5 grams of an activated hvdroxyethyl cellulose gellant
10 composition containing 20% by weight of NATROSOL 250 HHR 1
hydroxyethyl cellulose, 25% by weight of glycerol, 0.4% by !
weight of CAB-O-SIL MS fumed silica, and 54.6% by weight of
isopropanol for 5 minutes on a Mqltimiker: (2) after 4.min-
utes mixing there were added the defoamer blends_listeé in
15 Table 1; (3) immediately after mixing the brines were poured
into graduated cylinders; (4) the height of foam was noted
and thereafter: obserVed at one minute intervals; and (5) the
‘test was terminated . after 5 minutes if the foam had not 1
dissipated.. Two brines were used having the following pro— °
20 perties: ' ‘
"Brine A - 2.05 g/cm3 containing 7.15% by weight calcium
'chloride, 30.2% by weight of calcium bromide, and 32% by
‘weight of zinc bromide in water.
Brine B - 2.30 g/cm containing 20% by weight of calcium
25 bromide and 57% by weight of zinc bromide in water.
The observed time for foam elimination is given in Table 1.
The data indicate that the TETMN and TMN synergistic-
ally reduced the time required for foam elimination.



10 - . AV = apparent 'viscosity, centipoise PY = plastic viscosity,
centi poi-se YP = yield point, [err] gel strength = [err] NATROSOL and
CAB-O- SIL are Registered Trade Marks. -5- Exanple 1 Various bl ends of
2,6, 8-trimetHyl - 4-nonanone (TMN) and -triethoxyl ated.

2,6, 8-tri.nmethyl.-4-nonanol (TETMN), [err] were prepared by mixing. These.
bkeggs were eval uated as defoamers as fol |l oW&™ (1) 350 mlliliters of brine
weré nixed with 7.5 grans of ‘an activated hydroxyethyl cellul ose gellant 10
conposition containing 20% by wei ght of NATROSOL 250 HHR hydroxyet hyl
cel l ul ose, 25% by wei ght of glycerol, 0.4% by weight of CAB-O-SIL M fumed
silica, and 54.6% by wei ght of @ opropanol for 5 mnutes on a Miultim xer;

(2) after 4 mn- utes m xi ng dhgf e ver e agped t'g_ggq r blends listed in
15 Table 1; (3) i medi at el 8 E nexT 1Y thé' Bri nes’ mere poured into
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di ssi-pated.. Two brines were used having the follow ng pro- 20 perties:
Bri\ne A - 2.05 g/cm containing 7.15% by wei ght cal ci um chl oride, .30.2% by
|ght of cal ci um broni de, ‘and 32% by wei ght of zinc bromide in water. 3 N
ine B - 2.30 g/cn1conta|n|ng 20% by wei ght "of cal ci um 25 bromi de and '
7% by wei ght of zinc bromide in water. The observed time for f oam
etimnation is given in Table 1. Thetﬁﬂﬁflndlcate that the TETMN and TNN

synergistic- ally reduced the tine required for foam elim nation. [err]/

-7--Exanple 2 A 1/1 blend of TWN ana TETMN ﬁgs eval uated for its effect on ..
the rheol ogical properties of this cos- ified with HEC, as .

follows: (1) viscosiXilfl hliensts qxﬁarmnbramd 'm'nm‘r swhsc evadiuaited 360 its

mill g'r ;rer; S Weflddi%d e Hld¥ g1 chs® sl tiesBle 215 vRindS! LRBEE- 2N
ified with HEC, as follows: (1) viscosified brines were pre-

5 pared containing 350 milliliters of Brine A or'ﬁrine B, 7.5

" grams of gellant A or gellant B, and 0.20 grams of the 1/1
‘blend by mixing on a Multimixer for 5 minutes and rolling
the brines in a roller oven at room temperature for sixteen
hours; (2) the rheological propefties.were obtained;'(3)

10 the viscosified brines were relled at 65.5°C for 16 houre;
and (4) the rheological properties were obtained after cool-
ing to room temperature. The data obtained are given in
Table 2. Gellant A contains 20% by weight of NATROSOL 250
HHR hydroxyethyl cellulose, 25% by weight of glycerol.

15 0.4% by weight of CAB-O-SIL M5 fumed silica, and 54.6% by
weight of isopropanocl. Gellant B conteine'zo% by weight of
NATROSOL 250 HHR, 22% by weight of 0.25N NaOH, and 58% by
weight of. isopropanol. -

The data indicate that this defoamer blend had no

20 deleterious effect on the rheological properties of this

brine.



bl-end by mixing on.a Multim xer for 5 mnutes and rolling the brines in a <ZEé
roll er even dat room tenperature for sixteen hours; (2) the rheol ogi cal _ e
prbperties were obtained; (3) 10 the viscosified brines were rolled at 65.5 =
C for 16 hours; and (4) the eheol ogical properties were obtained after :
cool - ing to roomtenperature. The data obtg.ned are given in Table 2.

Gell.ant A contains 20% by wei ght of NATRGSOL 250 HHR hydr oxyet hyl

cel I'ul ose, 25% by weight of glyycerol, 15 0.4% by wei ght of CAB-O-SIL M
fumed silica, and 54.6%Db g%up&,é Jolgle]oF:} q:é gall.aat B contains 20% by
wei ght of NATROSOL 250 Hl-ém %@ .@;Eﬁqo@fqé $NoNaéHy and 58% by wei ght
of . i sopropanol . The dat agj@b|cad @ dhain &hiis+ ded canias dead had no 20
del eterious effect on the® 1 ogi cal properties of this brine. [err]
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2,6, 8-trinethyl-4-nonanone and the triethoxylated derivative of _ *
46,8-frrﬁ§?ﬁ§TTZTﬁ6ﬁéﬁ6TT 5 2. A ¢onposition as clainmed in claim’
ereiaﬂmnﬁuum yo of 2,6,8-trinethyl-4-nonanone to .the tri- ' 5

hoxyl i m"mm 2,6,8-trirnet hyl - 4-nonanol is from9:1 to 1:9. 10

- A conposi titon*assclained in claim2 wherein the volume ratio is from

7:1to 1:7. 4. A conposi.tion as claimé®@in claim2 or 3 wherein the vol.une -

ratiois fromb5:1 to 1:5. 15 5. A conposition as clained in claim1 and -
sub- stanti al Ly, figs her ei nbefore described with reference to either of the

Exanpl es. 20 ° ° 6. A nmethod of decreasing the foam which forms on

m Xi ng an aqueous brine containi.ng a soluble zinc salt which conprises

mxing with the brirk- a AdefarmHas samaaitdeneomprisdag a sixtprecedi ng

claim 25  2,6,8- cr#indEiyOd-Hondndn&® Grid) tHe? itPittioaylatelin@etitatdbt

IS zinc bronugf. ﬁaﬁﬁ.nethoqgﬁf claimed in claim7 wheréin the brine has a

density great®f %tBaPitTAREEIN4" 00PN ai ns at | east 30 20% by wei ght of

zinc bronmide. 9. A heavy brine well servicing fluid which com prises an .

aqueous s8Il ution hawdang 2 chmpnisitigneasercldimed in claim 1 wherein the

volume ratio of 2,6,8—trimethy1—4—nbnanone'to the tri-
ethoxylated derivative of 2,6,8-trim§thy1-4-nonanol is from
9:1 to 1:9.

10 3. A composition as claimed in claim 2 wherein the
volume ratio is from 7:1 to 1:7.

4. A composition as claimed in claim 2 or 3 wherein:
the volume ratio is from 5:1 to 1:5.

15 : _

5. A composition as claimed in claim 1 and sub-
stantially as hereinbefore described with reference to
either of the Examples.

20 6. A method of decreasing the foam which forms on
mixing an aqueous brine containing a soluble zinc salt which’
comprises mixing with-the brine a defoaming composition as
claimed in any preceding claim.’ '

25 7. A method as claimed in claim 6 wherein the zinc

§a1t is zinc bromide.

: 8. A méthod as claimed in claim 7 wherein the brine
has a density greater than 1.702 g/cm3

_ and contains at least
30 20% by weight of zinc bromide.

9. Afheavy brine well servicing fluid which com-
prises an aqueous solution having a density greater than
1.70 g/cm3 and a defoaming composition'as claimed in any of

35 claims 1 to 4. - ' :



3 1 70 g/cn1 and .a defoam ng conposition as clained in any of 35 clains 1
to 4. .7-10-* 10. A heavy brine well servicing flui 9
which conprises, the aqueous sol uti.on having a den- 5| 702
[err], from2.86 tq 14.3 g/litre of 3 3 hydroxyethyl "ﬂmjmmw il
0.06 to-31.5 cm/mof the 5 def oani ng conp05|t|on

flyid as clainmed in claim10 3 3 which conpr es fron10 3 to 3.2 cn1/n10f
the def oanmi ng conposition. 10

10. A heavy brine well servicing fluid as claimed in

claim 9 which comprises the aqueous solution having a den~- -

sity greater than 1.702 g/cm , from 2.86 to 14.3 g/litre of
.hydroxyethyl cellulose, and from 0.06 to 31.5 cm /m of the
S defoaming camposition.-

4

- 11. A well servicing fluid as claimed in claim 10
which comprises from 0.3 to 3.2 cm3/m3 of the defoaming

composition.
10 '




