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When used in accordance with the invention, the polymer may be added drrectly to the drilling mud as
i dry powder, as a slurry suspended in a suitablie liquid, or as a solution in water or some other suitable
! " solvent, and they may be mcorporated in it at any convenient point in the mud circulation system. it may be
55 desirable to employ a mrxmg device such as a cone and jet mixer or the equivalent for incorporating the
addrtwe in the mud.
"In the carboxylic functional polyampholyte, the acrylic acid unit contains the carboxyl group Itis
preferred that the polymer be prepared from 32.5 to 85 percent by weight of acrylic acid, 1.5 to 40 percent
- . by weight of cationic monomer; and 5 to 65 percent by weight of non-ionic monomer.
60 The quantity of the polymer to be used in drilling mud applications will vary with circumstances over a
: reasonably wide range and the amount used in a specific suspension or dispersion will depend on these
"circumstances and the characteristics of the drilling fluid treated. Ordinarily, satisfactory results with regard
to water loss reduction will be obtained with:quantities rangrng from 1 to 4 pounds per 42-gailon barrel .
(28.5 to 114 kg/m?) of drilling mud. For optimum reduction in fiitration rate with certain drilling muds,
however quantities up to 6 pounds per 42-gallon barrel (171 kg/m3) may be requnred On the other hand, in
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Ubbel ohde capillary viscometer). The clay dispersion may be any finely

divi ded solid that is capable of being dispersed or suspended in an aqueous
liquid vehicle. -Odinarily, such material will include hydratable clay oy
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pol ynmer be prepared from32.5 to 85 efrf
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to 40 p& cent by weight of cati oni ?:'f frer; and g}{'@a'}‘iﬁ percent by weight
of non-i-oni-c-nononer. 60 : : L be used in - . . .
drilling nud appl Exaatpleonemwnelrl sunry sdot h €L r cusoet anes ovier a heasonably .
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depend #n these circunstarces arfd th® chd@ctefstid® of 8@ he drilling fluid
treated. Ordinarily,, satishactony regultsqnith_regard to_watey,4 oss -
reduction wll be.obt ained wth quantities rranging from1 to 4 pounds per
42-gallon barrel (285 to 214 kg2[errgy  oftbdii Hi ng—pud. <For A& i num =
Teducti® in filtratjon rate with certain drilling nuds, 65 however,
guantities up to 6 poundsazﬂer 42%gal | on - bR el "(171'I’<g/[err]) 1r?ay be
required. On the other hang, in4g ) 159030 _sone_cases. whergyg for
exanple, only small inprovenment in filtration rate is desired, as little as
0.125 p#und of the &#dditiv@ per 2Barr ¥ (3105 kgHterr}) of nud >3 1| produce
the desired effect. 7The exgct anpunt ({ added as_previ ously_ poi nt ed
out \_depends upon the oridi naI character o t he rrud ~and on 't he properties
desired. This can bes det ersgi nedsas is cugioonmary i nthe field,—by sinple |
tests atsthe tine the addition is made. 5 The carboxylic funct i onal :
pol yanphol yte may bé prepadfed bfeni xPhg t¥e nomoners; preferabty in the '
presence of a free jadical 4initigtor., Any,,faee; 16 adi csal indtiatgy may be
used. Exanpl es incl ude peroxi des, azo initi ators and redox systens. The
pol ymersazation may @ so besi nititated @hot@shem€al | yz Thez prefarred
catal ysts are -sodi um persul phate or -a m xture of ammnl um per suI phate and
any azo-type initiator, suéh as® - 8 _
2,2' -azobi s- (2, 4-di ygt hyl -4§- et h@xyvageromgtrl k) - gp Exg,{rpl egslhe poI ymers
i ndi cated in Table | were added to-an aqueous cl ay di spersion and the .
viscosity and fl ui d4 oss nmBasure8. 10 4 of17Bent 0%ite tlayidas adtled to 200 .
cnB of deionized vva er an%sshear d fo ry nutes. Then 105 g>o3f a solution”
containing 180 g of E-1<CI 1000 ot a% sol.uti on"was adde 4% the sl urry -
and thesgn xt ure wasiygshearag for 16 m gt esy, oFor_the sea vva.ter e.\LaI uatl on, T

15.g of Bentonite clay was added to 200
. The polymers of the examples were produced by mixing the cationic, anionic and optlonal non-ionic -
monomers indicated in Table li, using the amounts, solids concentration, initial temperatures and pH
. indicated. The monomer mix was purged with nitrogen for one hour. The solvent was delomzed water. The
. 65 mmator was added and the components allowed to react for about 3 hours.
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4 delonlzed wat er and sheared for 15 mnutes. Then 105 g of a

n contalnlng 175 g sea salt in 1000 g total solution was added to

rry and the mixture was sheare@ figg §3@i hutes. The sea.salt used

t Ocean@ a product manufactured by Aquarlum Systens. To both <
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Hgpdel 35)5at 600 rpm and 300 rpm The 30-minute f|UId Ioss (FL), |n n1s;
s neasured on a (Fann (Mdel 12) BC) Filter Press under 100 psi (0.7
a)of nitrogen. TABLE | 25 - : Per f or mance
gr f ormance (KCl) : (Sea salt) Exanple Pol ymer 600 = 300
"600-,, 300 FL [n] 30 1 - 29
131.0 - 20 : 16 .60 .. - 2 20 . 23 13 . 9.5
- - - >4.3'3 . "“21 C 120 6.5 31. - ' ' -
>4.3 35 4 29 - 7 4 15.0 - - - -
11 5 5 26 10 -5 8.9~ - - - - - 2.25 40 ©
V27 .22 .15 .7 10.5 - - - - - >4.37 22
3 6 .. 10.5 -7 - - - 8 23 . 14 . 8
8.0 . ~. - = - 45 9 24 66 52 = 82
= vo- - - 10 1 - 13 7 11.5 10 5
- 1.8%0 1 16 13 6 . 13.8 - 14 -
27 .- 1.0 12 6 8 5 25 . 13 210 - 42
7
-7

182 13 19 16 . 9 .9 40 34 84 4.3 55 14

~ 8_ . 4  17.0 15 . .12 1.3415 . . 28 - 15
2 25:9% . . o 4.3 60 _ 16 59

5 11.0 - .- The polymers of the exanpl es were
oduced. by mixing the cationic, anionic and optional non-ionic nmononers.
irdicated in Table Il, using the amounts, solids concentration, initial. _
t gnper at ur¥®s- and pH indicated. The nonomer mi.x was. purged with. nltrogen f@f
orle hour. The sol vent' was dei oni zed water.- The 65 initiator was added and.
‘the conponents “al '6wed to react for about 3 hours. 4 In the case of -
Pdl ymer 59, a 90/ 10 acryl ani de/ di met hyl di.al | yl amoni um chl ori de copolyner
was In thé®case of Pol ymer 59, 90/ 10 acryl am de/di methyidiallyl anmmonium
chl oride copolymer wa prepared in the sanme nmanner. This copol ynmer was then
hyldr ol ysed by addi ng a stoichionetric amount of sodi um hydroxi de to achi eve
a {70/ 20/ 10 terpol yner of acrylic aC|d/acryIan1de/d|nethyldlallyl anmoni um
chl ori de. 440 20 25 30 35 40
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; (*c) 0 to 85 wei ght%of non-ionic nmononer. 2. An aqueous drilling
Jid as claimed in daim1, in which the pol yanphol yte has been prepared

rqm (a) 32.5 to 85 wei ght % of the acryl (b) 1.5 to 40 wei'ght % of -
' catronr c-cont ai ni ng nononer; and (c)d é#gbgg wei.ght % of the non-i oni '.

' rmnomer 15  CBimsA net hod for dri I I i ng awell in a subterranean forrratlo
conpr&i ng ‘ci-rcul at | %‘@eous mmg uring dé‘i‘f/lél | nds Ean aqueous dr: I Ir ng -
flupd as clai npgh, o , a‘rj’$pj"g Ispergion gxylic. functional
Bohr f | ussi gkeu aav.r@rueb.abresmh eb'rr'aee\‘/’vassrl ge ot rgmggmﬁy,' i °§"ﬁ'§ Caf8gyg and

funktionali si ertem IPmI Wi @erylizdeeid; ei n Sal z davon ‘wobei der

Pol-yanphol yt -0 tﬂa P's'é%elif Pﬁéealsm'!er‘m@n'ewrMnleg meromeothatiedimgthyidiatyl 8m@bBnium '
dl /g auf wei st tnmgt loids, rgaylo ethyl i ybapmonggm methyIsquate or’
Acryl saure; #b I/g'??, amm""'uﬂ" o ?naé' e ¥en- hal ti gen

Mononer en, wel Ch&SAqubétﬁlE bmnr@lﬂaid ayéra.m%m@mﬂhdmdm o holyte has'b
Di et hyi di aI Iyl amhirﬁiérte 136 mergdt% of the acrvhc acid; do@amp ow_e a8 heer prepared from

Met hacr y1 oyl oxye 3{.,I5cg és we; pipinbZmongher; and
MBt hacr yl ani, o
0 bi 2”835/ g(rgwg?prumgpk‘ t&(gcgia& Fﬂngm;‘{‘ %lﬁgmgtt on, cogwghs:r?qc% ‘@%@EE‘H‘LW&%SW?

Anspruch ‘X, - worin der .Pol yarrphol yt hergestel | t vvorden i st aus (a) 32,5 bis
-85 (ew. - % Acryl’%mrucse (b) 1,5. bis:. 40 Gew. - % Kati onen-haltigem '
Mon rre'r"en L&I’Id (q) v@ - % ni chtronr schem I\/bnorrer 3. Verfahren zum

Bohren ei nes Bghkib ﬁggerb mgf Ti‘ﬁp lgé%/"ot:h wobei ﬁg?speﬁw M%%gg Eﬁ%ﬁgoe):z:

‘des i Bohr ens lmndaacvﬁﬁ&srt tGfo v@hﬁ&eﬁmrdugea

odeu zi rkul'i er fa) 535is BeGendh Gatyisang 1. de forage agueux. corrprenant
une . di spersi_on d't 'P'e 881 'e'u%e'v@tgsms m Ihyltneaenf Noroirieteni@biches Dimethyldiallyl-
car boxyl T qué” o} mV ylialylam Eacmpvmeﬂa rigthylammenismeetyistiat
intrinseque d' au(d;ngrhngss ,gﬂn "T: gsc 'étpéff“e 939795?ﬁ"far's'de 40

(a) 5 A 90% en pa WsssdieBondisskY hack Ushaprlh oﬁn/ﬁeﬁﬁawaﬁran&a'refgege.@uvomam& aus

-un_nononbr.e .contéhgas bete@ Gnmt -PoAsyisfure; est | e chlorure

di'net hyl di af?yl - rH' ‘Ve %ﬂnar@al@emonﬂmowrem aid yI arrrmnr um le - L
met hyl'sul fate de3 h531 lonlg%ﬁy,ochs in emern.}:\ nr is m ou le chlor ure e
de nethacryl amddanpr,pw BohfidcH Bing: t, na Jnéﬁﬁ} §m§bmrku e r\’:vahre(ne)des._. g
0 A 85% en poids de nononere. non |on| que . orage aqueux sel on---: - ‘-
| a revendi c& iRemendications | ¢ pol yarrphol yte a ete prepare a partir de (a) 32,5

A 85% en poids dg ,I_.lu'gtec geo acr e ?é) . A 40% en por ds du nononere
contenant des tgafibrABiScar n oy gw "}?‘

3. Procede powo:ﬁmmﬁlgﬁi&tygﬁdg?toﬁ g%iﬂ aﬁ 0ddTR g%plhg ®sotit & an "" V's°°5g%§qu‘§nﬁee

on fait cireul er(adaﬁ§0VeemmldsdagimrudmueIe forage, un fl ur d de forage

aqueux seI on- lde %ﬁ?% ? Eu Sroin3 ungpor@Mmere contenant des cations qui est le chlorure de
iméthy tyl- ammomum, e chiorure de diéthyldiallylammonium, le méthyisulifate de méthacryloyloxy- -
éthyl-tnmethyl-ammomum ou le chlorure de methacrylamndo-propyl trlméthyl-ammomum et, le cas

échéant,
A\ 45 (2c)FO 3 85% en poids de monomére non lomque
S _ luide de forage aqueux selon la revendication 1 ou le polyamphoiyte a été préparé & partir de
i . {a) 32,5 a 85% en poids de: I'acide acrylique; Prep cP

(b} 1,5 2 40% en poids du monomére contenant des cations; et
{c) 5 & 65% en poids du monomére non ionique.

50 3. Procédé pour forer un puits dans une formation souterraine, dans lequel on falt clrcuIer dans le puits,
pendant le forage, un fluid de forage aqueux selon les revendrcatlons Tet2
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