2177711 LI QU D POLYMER CONTAI NI NG .COVPCSI TI ONS FOR THI CKENI NG AQJ&Cf 71-'1 44
MVEDI UVB The presenf invention relates to |iquid, polyner 5 contai ; (-1
conposi tions for use as thickening agentsyfor aqueous nedia and, nore
particularly, to liquid, polyner containing conpositions mhich can be
used to viscosify brines to provide thickened aqueous well drilling dand
treating fluids. 10 LIQUTDePOBEMBR pONVAéﬂtNGUCOMaGShyﬂONSyethyI

cel lulose (HEC) in flulds, S [ Tng and treating
fluids to inprove viscao EGQ ﬁitEEﬁINH EUt igggﬁétion control has
met with.nuch success in past years. It is known, however, that

the direct 15 appl 'ﬂ@é'%ﬁ'es(éfnt thﬁveﬁlwonpm@deartesf ot g 10if<1u1‘td1936019ﬁ4‘é¢er3
results in_the formtion.

e I et Bl A S cofbos tEOns b, ne b B bR TarEaen by | £arng
of shaker screpnsowsnidmédi antndn plorggi particdhestypr dbl ehsgwced, bpoiymiem zed

by adding the, g#%§¥“¥#§o M@osﬁqun Orﬂﬁ19£ c%n SQLF&%%?! %°|L9Egosg?¥

ot her uni form™ suspens carri er
such as an oifirinee |f40qupaovedg ahb@b¢n©¢| acﬂ”ﬂ@’fsos@ﬁé drilling and

-

o~

In Trigd gothg fluijds. Patent 3 of 1981 there I S di scl osed
one iB HEC f or mul tloq whi ch rtiy reat zu cess.
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past years. It dis known, however, that the direct
15 applicétion of the dry powder form of these powders
results in the formation of "fish eyes," i.e. unhydrated
lumps of polymer, which can vresult in operational
.problems, such as blinding of shaker screens and formation
plugging. These problems can be minimized by adding the
20 polymer in the form of ‘a solution, colloid or other
uniform suspension dispersed in a non-solvent carrier
medium, such as an oil-base liquid, e.g. diesel oil or

Kerosene. In . . Trinidad Patent

2 of 1981 there is disclosed one such HEC (b
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25 formulation which has met with great success. The
- composition disclosed in the aforementioned co-pending
application suffers, however, from the disadvantage that
if the formulation is stored under static conditions for
an extended period, some undesirable settiing and hard
30 packing of the HEC results. Redispersion of the HEC is
time-consuming, requires special equipment, and therefore
is generally not conducive to on-site drilling, workover
or completion operations. |
Another disadvantage of the composition disclosed in
35 the aforementioned application is that the composition,
because it contains clay, is not completely acid-soluble.
As is well known, in the case of fluids used in workover
and completion applications, it is desirable, and in sone



is generally not conducive to on-siite drilling, workover or conpletion
operati'ons. Another disadvantage of the conposition disclosed in 35 the
af 8renmentioned application is that the conposition, because it contains
clay, is not conpletely acid-soluble. As is well known, in the case of
flui d$"used in workover and conpl etion appRieations, it is desirable, and
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provi ded a I|qU|d wat ef - di spersi Ie I'ckenin nposi tion I'ch” conpri ses:
provide a liquid, polymer contalnlng composition which can be
mixed with oil-filled brines and the like to form thickened
o aqueous well drilling and treating fluids and whieh is
essentially acid soluble.

The above and other objects of the present invention will
become apparent from the desceription given herein and the
appended claims.

In accordance with the present invention, there is
provided a liquid water-dispersible thickening composition
which comprises:

(a) from 34% to 55% by weight of
hydroxyethyl cellulocse (HEC)
(b) from 35 to 60% by weight of an oil
base liquid, and
(¢) from 0.15 to 6 weight percent of a
gelling agent selected from aluminum phosphate compounds of

the formula
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(a) from34%to 55% by wei ght of hydroxyet hyl ceIIquse (HEC) (b) from 35
to 60% by weight of an oil base liquid, and (c) fromO0.15 to 6 wei ght
percent of a gelling agent selected from al um num phosphat e conpounds of - «
theiformula O [err] [err] =1to 5 and [err] =1to 5 the sumof a +
b 3, [err] - and [err] which nmay be the sane of different, are an al kyl oxy,
al kenyl oxy or al kynyl oxy group contai®i-ng from 1-18 carbon atons, or [e¢f]
or [err] og [erﬁ]toagd RRQ and 40, which may be the same or dlfferent are
al kyl oxy, afkenxloxy or al kynyl oxy having 1 to 18 carbon atoms, R10 and R20
t oget her c8ntdi b %9t 8:24 carbon atons, R3 and R4 together contain 1 to 20
carbon atowae pumvbfied #hat=aB,| east one of RLO and R30 shall be either
[err] or [er dppRoOV f h t r Ry rr]..aqr [err] is
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drilling amdkenyloxy or alkynyloxy having 1 to 18 carbon atoms, 1O and
R,0 together contain 1 to 24 carbon atoms, R3 and R, together
contain 1 to 20 carbon atoms, provided that at least one of
R1O and R30 shall be either —CHZCH(CH3)O- or -CH2CH20- and \/
provided further that where either R1O or R30 is neither
-CHZCH(CH3)O— or‘CHZCHZO- then the respective R20 and RuO
groups otherwise bonded thereto shall be deleted and further
provided that the number of carbon atoms in at least one of
R.0, R,0, ZR3O and R,0 is at least 6.

The compositions according to the present invention can

-~

be used for thickening aqueous liquids such as fresh water,
0il-field brines and the like to provide well drilling and
treating fluids, e.g. completion and workover fluids. The
oil-based liquid is generally speaking a hydro-carbon in which
the HEC is substantially non-swellable. In a particularly
preferred embodiment of the present invention, there is
included a surfactant which aids in preventing settling and
hard packing of the HEC. The liquid, polymer containing
compositions, when mixed with agqueous liquids, particularly
oil~-field brines, provide ideal well drilling or treating
fluids.

The novel, liquid polymer containing compositions of
the present invention utilize hydroxyethyl cellulose (HE?)
as the primary.component to effect thickening of the aqueous:
medium. Hydroxyethyl cellulose is a high yield, water-
soluble nonionic polymer produced by treating cellulose with
sodium hydroxide followed by reaction with ethylene oxide.
Each anhydroglucose unit in the c¢ellulose molecule has three
reactive hydroxy groups. The'average number of moles of

ethylene oxide that become attached to each anhydroglucose
unit in cellulose is called "moles of substituent combined™



dreating fluids, e.g. conpletion and workover fl uids. The oil - based
liquid’is general:ly speaking a hydro-carbon in which the HEC is
substantially non-swel |l abl e. In a particularly preferred enbodi ment of
the present invention, there is include®ansurfactant which aids in
preventing settling and hard packing of the HEC. The Iiquid, polyner
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In general, the greater the degree of substituion, the greater the water

solubility. Whi | e HEC having a nole substitution |level as low as 1.5 can
be used, it is preferable to use HEC having nole subsitution |evel of 1.8
or greater, especially 2.5 and greater. It will be understood that the

particul ar HEC chasen wi Il depend upon the type of |iquid polyner
conposition, and
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-4- ultimately the type of well drilling or treating f|UId desired. For
exanpl e; so called surface treated HEC such as descri bed i'n U.S. Patents
3,455, 714; 2,879,268 and 3,072,035 can be used with advantage. Such surface
teated 5 HEC exhi bits greater dispersability in the conposition. The HEC
will be present in the liquid polyner-céntaining conmposition in anounts

from34 to 55% by melght based on t he total melght of the Iiquid, ~
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safe and fin articular utility in o oper a
liquid mnllcbﬁpﬁﬁbéb%@ in the conp05|t|on of 25 the present invention in

anounyg of from Bhet @i B0b eé CEIGuiY u/ﬂdghtn bageeh@g the é¢ohipds veight of
t he conp05|tf0ﬁ eang ﬁrggerabl¥ f.rom 40 eraEercent %y %H&pht based 85
t he total P oP TERE or‘q5'8§ tit8h> '?’Heg(fé'll o] déerﬁ us
conpositionuhnththees not cause significant swelling or th1cken1ng of
the HEC. Exemplary oil base 1liquids dinclude 1liquid
aliphatic and aromatic hydrocarbons, particularly those
15 containing five to ten carbon atoms, diesel oil, kerosene,
petroleum distillates, petroleum oils, mineral oil, and
the mixtures thereof. Generally speaking, the o0il base
liquid will be non-polar and will have a low pour point.
A particularly preferred oil base liquid is a paraffin
20 base oil of the mineral seal or white mineral oil type,
which is substantially free of aromatic compounds. Such
oils, since they are biodegradable, are environmentally
safe and. find particular utility in offshore operations.
The o0il base liquid will be present in the compasition of ~
25 the present invention in amounts of from 35 to 60 percent
by weight, based on the total weight of the composition,
and preferably from 40 to 60 percent by weight, based on
the total weight of the composition.
The gelling agent used in the compositions of the
30 present invention is the gelling agent disclosed in U.S.
Patent 4,316,810, in which the gelling compounds are
generically represented by the structural formula set out
above, the various symbols being identified as follows:
where '
35



30 . present invention is the gelling-agent disclosed in U S. Patent
4,316,-810, in which the gelling conpounds are generically represented by
t he structural fornula set out above, the various synbols being identified
as fol kows: where 35 -5- a=0to2b=1to3c=1to5d=1to5 and
the sumof a + b 3 R10 and R30 = an-alkyl oxy, al kenyl oxy or al kynyl oxy
group.contai ning frpm Igtg, 18 carbon atons, or [err] or [err] or OH and
[err] and [err] =.gn 9iﬁ%éo§¥, al kenyl oxy or al kynyl oxy group cont ai ni ng
from1l to 18 carbon’atohs®ahd [err] and [err] may differ from each other
but shall together eonthitof¥om 1 to 24 carbon atons, and [err] and R40 may
differ fromeach other put,shall together contain from1l to 20 carbon
atonms, provided that at |east one of RL0 and R30 shall be either [err] or
[err] and provided 34 tHhe sufmtofvfere teitBer [err] or [err] is neither
[err] nor [err] then tihe rasparid we dretalkyQioxygr Bhx@nguBx 9t BT 4 Bn progpd
thereto shall be deleted. . .Th ég eHIi aQ%nts nﬁé sogetines be referred
to as al um ni m&oX4HIQA %%91Q§<eﬂi®¢ aR%&I) phG8pRaLe®8PEs, °Fn which the
term"al kyl" i Scﬂlfcfh@:ﬂlfﬁd, ior 101, @kylerdre Ofignsantio

ng and Ruo = an alkyloxy, alkenyloxy or alkynyloxy

group containing from 1 to 18 carbon atoms, and
* R,0 and R,0 may differ from each other but shall

30 and

RuO may differ from each other but shall together contain

w together contain from 1 to 24 carbon atoms, and R

from 1 to 20 carbon atoms, provided that at least one of

R,0 and R3O shall be either CHZCH(CH3)0 or CH2CH20, and
provided further that where either R1O or R30 is neither
CHch(CH3)0 nor CH20H20, then the respective R20 or Ry0
group otherwise bonded thereto shall be deleted. These
gelling agents may sometimes be referred to as aluminim
(oxaalkyl (or oxaalkyl alkyl) phosphate salts, in which
the term "alkyl" is being used in the generic sense to
include straight and branched chain, saturated and
unsaturated aliphatic hydrocarbon groups.

- The amount of the aluminum oxaalkyl phosphate salt,

N i.e. the gelling agent, utilized in the composition of the
presént invention will be from 0.15 to 6 weight percent,
based on the total weight of the composition. Preferably,
at least 0.25 weight percent of the gelling agent is added
to the o0il base liquid, with the most preferred compositions
containing from 0.3 to 2 percent by weight. The gelling
agent can be -dded either as a pre-prepared salt or can
can be formed in situ. The latter procedure
constitutes the.preferred method of incorporation of the




i ncl ude straight and branched chain, saturated and unsaturated allphatlc
hydr ocar bon groups. The anpunt of the al um num oxaal kyl phosphate salt,
i.e. the gelling agent, utilized in the conposition of the present
invention will be from0.15 to 6 wei ght percent, based on the total weight
of the conposition. Preferably, at Igast 0.25 wei ght percent of the
gelling agent is added to the oil base’liquid, with the nost preferred ¥
conpositions containing from0.3 to 2 percent by weight. The gel ling
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Although the compositions of the present invention
provide clay free, liquid, polymer-containing compositions
which minimize settling and hard packing of the HEC, it is
desirable to retard further such settling and hard packing

15 by incorporating a surfactant into the compositions. Non-
limiting examples of suitable surfactants include
sorbitan, fatty acid esters such as sorbitan monoleate,
sorbitan monostearate, sorbitan monopalmitate or sorbitan
tristearate; polyoxyethelene sorbitan fatty acid esters

20 such as polyoxyethelene sorbitan monolaurate or
polyoxyethylene sorbitan monopalmitate; alkyl aryl
sulfanates; and polymeric fatty esters. It will be
appreciated that the type and amount of surfactant <
employed will depend upon the concentration of the HEC,

25 storage time of the polymer composition and other such
variables. Generally speaking however, the surfactant
will be employed in an amount of from 0.25 to 4% by
weight, based on the total weight of the polymer
composition.

30 In preparing the 1liquid, polymer-containing
compositions, and when in situ formation of the gelling
agent is employed, the phosbhoric acid ester is added to
the oil base 1liquid and stirred followed by addition of
the sodium aluminate solution, stirring being continued

35 for a suitable period of time until the reaction between
the sodium aluminate and the phosphoric acid ester is



I|n1t|ng.‘ exanples "of suitable surfactants i ncl ude sorbitan, fatty
acid esters such as sorbitan nmonol eat e, sorbitan nonostearate, sorbitan
npnopal mitate or sorbitan tristearate; polyoxyethelene sorbitan fatty acid

esters 20 such as pol yoxyet hel ene sorbitan nonol aur at e or

pol yoxyet hyl erie  sorbi tan nnnopaln1tate al kyl aryl sul fanates; and
polygeric fatty esters. It wll e’appreciated that the type and
anount of surfactant -enpl oyed will depend upon the concentration of the
HEC, 25 sto of np |g t ot
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particul g0 usean ncemer psepfiresh omatdr foni tapswalieas the aqueous medium

~— will preferably be one which contains a soluble salt for
example, a soluble salt of an alkali metal, and alkaline
earth metal, a Group IB metal, a Group IIB metal, or
water-soluble salts of ammonia and other anions. In
15 particular, brines containing sodium chloride and/or
calcium chloride, when mixed with the liquid polymer
compositions herein, make excellent workover fluids. The
amount of the water-soluble salt dissolved in the aqueous
medium will vary depending upon the desired density of the
20 well drilling or treating fluid. For example, it is
common to employ saturated solutions of sodium chloride
and/or calcium chloride in preparing such fluids. In
preparing aqueous well drilling and treating fluids using
the 1iquid, polymer containing compositions, the amount of
25 the liquid polymer composition added will vary depending
upon the viscosity desired. Desirable well drilling and
treating fluids can be made by combining an aqueous Medium
with sufficient 1liquid, polymer containing compositions
such that the final mixture contains from 0.25 to 6
30 g/litre of HEC.

35
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upon t he d?é%é@ikgef§ééﬁbégaégﬁ’20 well drilling or treating fluid.
For exanple I's conmon to enploy saturated solutions of sodium
chloride and/or calciumchloride in preparing such fluids. In
preparing aqueous well drilling andxémgréing fluids using the |iquid,
pol ymer contai ni ng conpositions, the anount of 25 the liquid polyner
conposition added will vary dependi ng upon the viscosity desired.
Desirabl e wel | ﬁ¢1d|scﬁpbﬁni&k&%nanq;nﬁlundsouangé)nﬁdeuby cporbymémg an
aqueous negdj gl t{onsUbfi GE€Nlierbh BHEHare@OLYERE NEONLAI 1 CQ{posi tions
such t hat % ﬂ??%a nfxture conta%ng ?P gé % g %ﬁ%%%e&gprEC. 35
- -| T65| Ff’EsPFét &asgr H8M idhe i rﬁ\?erﬁ‘ilﬁ'ﬁmt"he"ﬂﬁl ngheemiatern ting
exanpl es gaktpiesesbtdlined) nimldituGasegscombi@ing a phosphoric acid ,
ester, as described above, and sold under the trade name ~
ASP-162 by Nalco Chemical Company with an aqueous sodium
hydroxide solution of sodium aluminate sold under the
15 trade name ASP-200 by Nalco Chemical Co. Tables I and 1II
below show various formulations (Table I) and rheoalogical
properties thereof (Table II).
TABLE 1
20 - _
Weight Percentage of Components
Phosphoric
Sample Acid Sodium —
25 No. Diesel HEC Ester Aluminate Comment
1. 52.0 45 4.6 0.40 Good suspension
Poor pourability
2 51.0 45 3.7 0.30 Good suspension
30 Fair pourability
3 53.1 45 1.5 0.15 - Fair suspension
Good pourability
35 4 -53.6 45 1.0 0.50 Poar suspension

5 54.1 45 0.1 . 0.05 Hard packing

~



HEC used was Natrosol (Trade Mark).. 250 "HHR: mar ket ed by Hercul es

| ncorporated. 5 Exanple 1 Acid sol.ubl e (15 percent aqueous HC1) |iquid,

pol®ymer conpositions of HEC were prepared using No. 2 diesel oil 10 as the

oi | base |iquid. The al um num oxaal kyl phosphate salt was obtained, in

situ, by combining a phosphoric acid ester, as described above, and sold

under he trade name ASP-162 by hblgo ¢hem cal Conpany with an aqueous

sodi um hydr oxi de sol ution of sodiunﬁﬂﬂﬁﬁﬁﬁate sold under the 15 trade nane

ASP- 200 by Nalco Chemical Co. Tables | and Il bel ow show vari ous

formul ations € e léé&and rheol ogipgal prg@ertigg3thereof (Table 11). TABLE
a

| 20 Wi ght Pe+reent of nents—Phospfori ¢ ~Sanpl e
Aci d Sodium 25 (g glo (rpd)€S&lrpmHEC(rpm)ESt @dgs/ 10088 Unsichet €
Conmment 1 52.0 "4 4.6 0. 40, moggggz\_gsuspenm on Poor
pourability 2 51.0 45 3.7 02360954 " & 0d suspensi on 30
Fair pourability 3 53.1 45 1.5 _  .0.15 Esddr suspension
suspensi on Good poura%%ol ity 5155 4 53.6 45 1. 9 o rab01:.5to
Poor suspension 5 54.1 45 0.1 0.05 RRI BORROKTHY
2 - 290 . 185 105 145 391 (80) Good Suspension
Fair pourability
\— -
10 3 197 150 u7 98 503 €103) Fair suspension
" Good Pourability
u 163 99 614 81 170 (35) Poor suspension
15 5 140 87 53 70 166 (34) Poor suspension

lplastic Viscosity (8600-9300)
2Apparent Viscosity (0600/2)
3Yield Point

20 :
Example 2

o A series of brines, viscosified with a liquid polymer
composition designated as Sample No. 2 in Example 1 was
compared with a like series of brines viscosified with the

25 liquid polymer composition disclosed in Trinidad
Patent "3 of 1981 (Prior Liquid Polymer).
The rheology of the samples was evaluated using a FANN
model 35A viscometer. The results are shown in Tables II
-~ VI below. '

30




-9- TABLE |==17 Sanpl e 1 2 3 No. 600

300 PV AV YP (rpm (rpm (rpm (rpm (kgs/ 100sqg. netres
(I'bs/100sqg.ft)) 1 300 275 _ _ _ Good
suspensi on 5 ’

Poor Pourability 2 290 185 105 145 391 (80)

Good Suspension Fair pourability 10-10- 3 197 150 47 g3
503 (103) Fai r suspension Good Pourability 4 163 99

64 81 170 (35) Poor suspension 15 5 140 87
53 70 166 (34) Poor suspension Plastic Viscosity ([err])

2Apparent Viscosity ([err]) 3Yiel BABOE ntIDP0O Exanple 2 A series of brines,
viscosified with a |iquid polyner conposition designated as Sanple No. 2 in

Exanple 1 was conpared with a like series of brines viscosified with the 25
i qui d pol ynBlashhacll s¢0sTty <eroduced by Sampile DAt Aranple 1 3 of 1981

(Prior Liquid Polymer). The rheology of the sanples was evaluated using a

géNN ngdel 35A vi sconet er. AﬁBQ%trqﬁub¥%mgﬁqt§Qomm in Tables Il - VI bel ow
Medium Blank 2.86 5.72 8.58 11.44 14.3
Water 1.0 12.0 16.0 27.0 36.0 - .
10
NaCl (31.46 g/1) 2.0 8.0 9.0 13.0 18.0 41.0
NaBr (31.46 g/1) 1.5 4.0 12.0 20.0 49.0 64.0
15 Cac12 (33.18 g/1) 8.0 8.5 11.0 14.5 27.5 62.5
CaBr, (40.61 g/1) 2.0 10.0 10.0 10.0 12.0 15.0
KC1 (27.74 g/1) 3.5 4.0 8.0 14.0 18.0 20.0
20 _
CaCIZ/CaBr2(35.75 g/1) 9.0 14.0 11.9 14.0 14.5 16.0
. w
CaC]z/CaBrZIZnBr2
(51.48 g/1) _ 23.0 21.0 19.5 20.0 24.0 20.0
25
ZnBr2 (54.91 g/1) 30.0 23.0 23.0 23.0 23.0 23.0
30

35



-1 0,- TABLE Il Plastic Viscosity Produced by Sanple 2 of Exanple 1 5

Amount, - i n granm litre Medium Blank 2.86 5.72 8.58 11.44
14 3 Water 1.0 - 12.0 15.0 27.0 36.0 - 10
NaCl (31.46 g/l) 2.0 8.0 9.0 13.0 18.0 41.0 NaBr (31.46
9/ 1) . ) 1.5 4.0 12.0 20.0 49.0 64.0 15 Cad 2 (33.18 g/l)
8. O‘xz 8.5 11.0 14.5 27.5 52.5 [err]11(-40.61 g/|) 7.0 10.0
10.07 10.0 12.0 15.0-KA (27.74 g/l) 3.5 4.0 8.0 14.0
18.0 20.0 20 [err](35.75 g/I) 9.0 1.5 14.0 14.5 16.0 [err]
(51.48 g/l) 23.0 21.0 ﬁ%@iﬁ__&o O 24.0 20.0 25 ZnBr2
(54.91 g/l) 30.0 23.0 23.0 23.0 23.0 23.0 30 35 TABLE |V
Pl astic Viscosity,P c X Ol L QU %: [ § 3 ES H ;
Amount in gra mﬁf’iarvsoc(j&usfjnsf@ﬁs tyo Prlod‘ﬂ«?:eqj B, $Eor> L 1yge 8 11.44
14. 3 Water 1.0 7.0 10.0 13. 0 19.0 25.0 10 NadC
2.0 9 0 13.0 17.0 20.0 A%%d%tNaﬁrgram/11tre 1.5 8.0
11.0 18.0 17.0 28.0
Medium . Blank 2.86 5.72 8.58 11.44 14.3
Water 1.0 7.0 10.0 13.0 19.0 25.0
; 10
~ NaC1l 2.0 9.0 13.0 17.0 20.0 25.0
NaBr 1.5 8.0 11.0 18,0 17.0 28.0
15 CaC12 - 8.0 13.5 22.0 26.0 32.0 35.0
CaBr2 7.0 10.0 ( 9.5 13.0 12.5 14.0
KC1 3.5 6.5 8.5 12.5 15.0 20.0
20 '
CaClz/CaBr2 9.0 12.0 14.0 17.5 20.5 24.0
" CaCIZ/CaBrZ/ZnBr2 23.0 20.0 20.5 22.0 21.5 24.0
25
30

35



15 Cad 2 8.0. 13.5 22.0 26.0"’ 32.0 35.0 CaBr2

7.0 10.0 9.5 13.0 12.5 14.0 KO 3.5 6.5
8.5 12.5 15.0 20.0 20 Cad 2/CaBr2 9.0 12.0 14.0 17.5-
20.5 24.0 [err] 23.0 20.0 20.5 22.0 21.5 24.0 25 30 35 -12-
TABLE V Yield Point Produced by Sanple 2 of Exanple 1 5
Amount in gramlitre Medium -12- Blank 2.86 5.72 8.58 1¥ 44
14. 3 Water : 1.0 10.0 42.0 83.0 154.0 - 10 Nad
2.0 3.0 9.0 18.0 41.0 - _NaBr 1.0 4.0
12.0 20.0 49.0 64.0 15 [er ffBLE V 1.0 3.5 11.0
14.5 27.5 52.5 CaBr2 3.0 3.0 2 0 2.0 3.0
5.0 Kd . 0.. 4.0 13 0 46 0 20 [err
0.0 10 3 g)e15,g91nt Pﬁodug 5§§r§?mp1e 2 of, Exa mp}pr, E 0 ]
0.0 3.0 25 ZnBr 2 0.0 2.0 3.0 4.0 5.0
6. 05 30 35 Amount in gram/litre
Medium Blank 2.86 5.72 8.58 11.44 14.3
Water 1.0 10.0 42.0 83.0 154.0 -
10 ~
NaC1 2.0 3.0 9.0 18.0 41.0 -
NaBr 1.0 4.0 12.0 20.0 49.0 +64.0
15 CaCl, ‘ 1.0 3.5 11.0 14.5 27.5 52.5
CaBr, 3.0 3.0 2.0 2.0 3.0 5.0
KC1 1.5 2.0 4.0 13.0 26.0 46.0
20
CaClz/CaBr2 0.0 1.0 3.5 2.5 2.0 2.0
CaCl,/CaBr,/InBr, 3.0 0.0 0.0 0.0 0.0 3.0 ~
25 ZnBr, 0.0 2.0 3.0 4.0 5.0 6.0
30

35



-13- _-TABLE VI Yield Point Produced by Prior Liquid Polyner 5

Amount.“in gram litre Medi um Blank 2.86 5.72 8.58 11.44
14.3 Wwater 1.0 3.0 9.0 12.0 55.0 61.0 10 NadC
270 1.0 © 7.0 19.0 29.0 44.0 NaBr 1.0 5.0

8.0 ,28.0. 48.0 64.0 15 [err] 1.0 1.5 7.0 19.0
40.0, ,75.0 [err] 3.0 =130 2.0 2.0 4.5 5.5
KCl - 1.5 2.0 6.5 13.0 26.0 41.0 20 [err]

0.0 0.0 3.5 4.5 6.0 10.0 Eerr! 3.0 0.0 1.0 1.5
3.0 1.0 25 30 27 APR1990 35 -14- L i son of the apparent
viscosity of Sanple No. 2 with the Prior Liquid Polyner conposition showed

that bot h |y dffective  in i $5qsif i cati. he bri
[iated in Tanl os |1 Hehg PRUHEYeitucdd by FdRh bl poimel 17,1 M0

rUuo " uctT

solubility of the polyner- containing conpositions, sanples of 2m each of

Sanpl e Na _ Amount in gram/litre
Medium Blank 2.86 5.72 8.58 11.44 14.3
Water 1.0 3.0 9.0 12.0 55.0 61.0
9 10 : .
NaC1 2.0 1.0 7.0 19.0 29.0 44.0
NaBr 1.0 5.0 8.0 28.0 48.0 64.0
15 caCl, 1.0 1.5 7.0 19.0 40.0 75.0
CaBr, 3.0 1.0 2.0 2.0 4.5 5.5
KC1 | 1.5 2.0 6.5 13.0 26.0 41.0
20 ' _
CaC1,/CaBr, 0.0 0.0 3.5 4.5 6.0 10.0
Y CaC1,/CaBr,/ZnBr, 3.0 0.0 1.0 1.5 3.0 1.0
25

30

35
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2 were placed into each of three, | 0OOW aqueous sol uti ons of 15% HA- and
stirred with heating. In all cases, ‘the solute dispersed and sol ution
occurred, |eaving a non- 10 vi scous cl ear sol ution. It can thus be «
seen fromTables Il - VI that the liquid, polyner conpositions of the
present invention, which are free of clay and therefore conpletely -acidwx
soluble, are as effective in V|sc03|fy1pg typical oil field brines \as
the Prior Liquid- Polynmer 15 conposition, which contains a clay-based
gel ling agent and whi ch has been successfully used commercially in typical

oil field operai eaﬁpswboﬁswotk@vepgaa@ﬁitcwpb@hpy\s@fAsamptedNabove

| ut t t
operat fons 2 e Tri ALAPT sgoui o BadyRsridared ‘Hagh ST Ehe®r ui os
can danagbothhewgwmdumwmg1@0raﬁie¢ﬁnvikample1$r6Ehf1cat1on ofThéheaddi ti on
of a surfaquggslm1g§gar9rngaz¢églipg,aqq hay s Packing of HEC in a |iquid,

pol ymer conposition cont alnlnqqno surfactant iis conpared with a
l'i qubd, polf9née Bﬁﬁﬂ&FnF B aehhpwiul it AfpItd eBp ol aPenRg:
subst ant i alcbyittahmagrremparpeeibnsm SempPd | oF Amblacd0 of Sam@neansing, in

(T ade Var ) 658088 §CFl Tnto pBpK gfothess o 0By "aaygBY Soe8TuRERRT for 50
days. It |9foﬂ§érW§d1ﬂnﬁ sthieTreds B1©h|h93hhngsetHM|ﬁyrhndaha$d pheki ng of

HECKOCCUV?sbﬁu%@”ﬁk@pérséheéﬁd'%oiuéidﬁf6Hcd¥%é%5 1eaviflgt lal R@nar hard
pac |ng © viscous c%ear solution. It can thus be seen from Tables -/
IIT - VI that the liquid, polymer compositions of the
present invention, which are free of clay and therefore
completely acid soluble, are as effective in viscosifying
typical oil field .brines as the Prior Liquid Polymer
15 composition, which contains a clay-based gelling agent and
which has been successfully used commercially in typical
0il field operations such as workovers and completions.
As noted above, solution in acid is an important feature,
particularly in completion opefations, since residual,
20 non-dissolved solids in the fluids can damage the
producing formation.

Example 3 -

25 The addition of a surfactant in retarding settling
and hard packing of HEC in a liquid, po]ymér composition
(Sample A) containing no surfactant 1is compared with a
liquid, polymer-containing composition (samp’lé B) having:
substantially the same composition as Sample A, but

30 containing, in addition, a polymeric fatty ester
surfactant marketed as Solsperse (Trade Mark) 6000 by
ICT. Both samples are static aged at 49°C for 20 days.
It is observed ﬁhat whereas significant settling and hard
packing of HEC occurs in'Sample-A, there is little or no

35 settling or hard packing of HEC in Sample B.

{



Exanpl e .4 A |iquid, polyner-containing conposition was fornulated by

m xi ng> together "'53.44% by weight " of a5 substantially
aromatic-free mneral oil, sold under the trade nane Mentor 28 by
Exxon, 0.48% by wei ght of a phosphoric acid ester sold as ASP-166, 0.08% by
wei ght of.a $odium alum nate/sodium hydroxide solution sold as
ASP>$00, 1.00% by weight of a polynetic fatty ester 10

surfXctant sold as Sol sperse 6000 and 45. 00% by wei ght of HEC. The

formulation thus produced flowed g&gﬁkye gnd exhibited no settling or
[ [ [ 4 r

hard packing after static aging at one week, the
conposition also remaining pourable after one week. The

C;Jlrm?si t; OB effectively 151qu1c:1}/| Sp:@Eyﬂtierecto?r&aﬁx g N&Qm;{ﬂdﬂtﬁo&ﬂdh&%% tlﬁ

g err ri shows tha PLES inventi.on .per s the
preparation o °@mwr?€%§eﬁgglﬂfa§§§e 895 Flreegg EE% %& of

vi scosigying sebspasttabhe aﬁomatbcrﬁese m1mﬁnal|qmﬂd sqkﬂynndecomnarnng
conposi ton, +FAdEC ndleY eRtEr20p byStBBkEn, o sy Ml MLiofet 14 ng or

har d packlng, can ore d nore for ations In
whi ch the HEPhaeRhoREC 3:mid h%’?%r w&saSréaﬁriﬁﬁf Oegﬁféebgow@waﬁd of

general |y unayai $edi gmm &1 0 e&ite Pedium Z%ﬁ}‘&&de -Sdftution sold as
NL 3089 CLAI -NESP-Q'OO, . Abdi qtélyd w%tiei‘tdl sper5| oely;[mhelrc1kcemfnaq: onposcl tion
10 surfactant sold as So]sperse 6000 and 45.00% by weight of
~ HEC. The formulation thus produced flowed freely and
exhibited no settling or hard packing after static aging
at 49°C for one week, the composition also remaining
pourable after one week. The composition effectively
15 viscosified 28.6 g/1 NaCl brine and 33.18 g/1 CaC]2 brine.
This example shows that the present invention permits the
preparation of environmentally-safe, clay-free, acid-
~dispersible viscosifying compositions for brines. The
liquid, polymer-containing coﬁposition, since they are
20 stable, i.e. minimal settling or . hard packing, can be
stored and used more easily than formulations in which the
HEC settles and hard packs requirinf cumbersome and
generally unavailable mixing equipment.

25
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whi ch conprises: (a) from34 to 55% by wei ght of hydroxyethyl cellulose
(HEQ), (b) from 35 to 60% by weight of an oil base liquid, and (c) from
0.15 to 6 weight percent of a gelling agent selected from al um num v
phosphat e compounds of the fornula [err] wherein a =0to 2, b =1to 3, c
=1to5 and d =1to 5 the sumof a_ + b =3, RL0O and R30, which nay be
the same or different, are an al kyl oxy8 al kenyl oxy or al kynyl oxy¥lgr3®&9 >
cont ai ni ng fropymiMst:o 18 carbon atons, or [err] or [err] and [err] and [err]
whi ch-nmay be the sanme or different, are al kyl oxy, al kenyl oxy or al kynl oxy
having 1 to 18 carbdnliqatidnwateerdisardsible] thicieddiong caovipositidm 24
carbon at ons, ;&5 :[«&kl.] together contain 1 to 20 carbon atons,
provi ded tharhgﬁ%lggﬁgqéﬁgsdf R10 and R30 shall be either [err] or [err]
and provided furthedahafr®RFept &PtI% Pervdiont[efr] is neither [err] or
[err] then thgdrexiethivieccBIQuasdeR4BEQNQUPS ot herwi se bonded thereto shal
be del eted and furtQ 5 provideg that the nunber of carbon atons in at |east
one of [err] and [erﬁ] i TSP | d3stoeb0% by weight of an oil

base liquid, and

(e} from 0.15 to 6 weight percent of a
gelling agent selected from aluminum phosphate compounds
of the formula

~—r
_ 0
f
R,0 - [Ry01. - P-p ~A1(0H),
| ..
R0 - LR3on 1
. b
wherein
a = 0 to 2,
b = 1to 3,
d =1t¢to5,
the sum of 2 + b = 3, N

R10 and R30, which may be the same or different, are an
alkyloxy, alkenyloxy or glkynyloxy group containing from

1 to 18 carbon atoms, or [CH,CH,0- or -CHZCH(CHS)O-Kra;%“’
RZO and Ruo, which-may be the same or different, are
alkyloxy, alkenyloxy or alkynloxy having 1 to 18 carbon:
atoms, R10 and RZO together contain 1 to 24 carbon atoms,
Rgzand Ruftogethér contain 1 to 20 carbon atoms, provided
that at least one of R10 and R30 shal; be either .
-CHZCH(CHB)O- or -CH2CH20-, and provided further that where
either R.,0 or R30 is neither -CHZCH(CH3)O— or -CH,CH,0-,
then the respective REO and Rno groups otherwise bonded
thereto shall be deleted and further provided that the number

of carbon atoms in at least one of R10,'R20, RSO and Ruo

is at least 6.
\
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$17- 2. . A conposition as clained in Gaim1 which further conprises a

surfattant. 3. =~ A conposition as claimed in Claim2 which 5
gonprises fromO0.25 to 4% by wei ght of saqq surfactant based on the tota
wei ght of said conposition. 4, A conposition as clained in any

precedi ng cl ai mwherein said oil base liquid |s a I|qU|d allphatlc or 10
arapat i ¢ hydrocar bon, petroleunldlstlllat l ugio dl%§ oi |,

ker 0sene, substa&mtial I'y *fac8RBPFEELPRe APNEF m%?l BretE R <t (Y Shereof . 5.
"A conposition asuﬂuuanaimmmr¢hasnalsandasubstant|aIIy as hereinbefore
described with reference to any of the 15 Exanpl es. 6. A t hi ckened

aqueous fluid whch co r|§%§8quq angsacgggggéiiﬁogﬁégi(%ayﬂy%% in any of

t he preceding clalns
comprises from 0.25 to 4% by weight of said surfactant

based on the total weight of said composition.

y, A composition as claimed in any preceding claim

wherein said oil base liquid is a liquid aliphatic or
10 aromatic hydrocarbon, petroleum distillate, petroleum

oil, diesel oil, kerosene, substantially aromatic-free

mineral oil or a mixture thereof.

—
5. A composition as claimed in Claim 1 and substantially
as hereinbefore described with reference to any of the
15 Examples.
6. A thickened aqueous fluid which comprises water and
a composition as claimed in any of the preceding claims.
20
N 25
30
35
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