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Nonionic emuision polymers of acrylamide were manufactured. In each of these examples, the
aqueous phase comprised 30.0 parts acrylamide, 40.217 parts water, 0.033 part sodium salt EDTA, and 1-75
parts ammonium chloride. The pH of this phase was adjusted to 7.0. 26-0 parts Kensol 61, which made up
the hydrophobic phase, and 2.0 parts of the chosen surfactant system were then mixed, and the aqueous

55 phase was added to the oii/surfactant mixture. Polymerization was initiated using a tertiary butyl
hydroperoxide/sodium metabisulfite catalyst system under nitrogen and the temperature of the reaction
vessel was maintained in the range 35 to 45 °C. Results are shown in Table I, below. In this Table, the
centrifuge test measured the settling stability of the emulsions. 100 g of each polymer emulsion was
centrifuged at 1500 RPM for 1 hour, 2000 RPM for 0-5 hour and 3000 RPM for 0.5 hour; then the weight

60 percent of the compacted material was determined. These values are shown as ““% Compaction” in Table |

Reduced viscosities of the polymers were measured at 0.05 g/dl using a 1.0 N sodium chioride solution
at 30 °C. These values are shown as “dl/g” in Table . Viscosities of the emulsions were measured using a
Brookfield Model LVT Viscometer and are shown in cps in Table [.

The silica settling test measured the relative polymer dosages required to settle a standard silica

-65 suspension to a 5-inch (127-mm) depth in 75 seconds. The standard silica suspension was prepared by
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15 The- sur f act ant systenlpreferably conprises 1 to 5 percent by melght
of the enul sion. Any oil-soluble al kanolam de is acceptable. The prefe
oi | -sotubl e al kanol am des are the al kanol "fatty am de surfactants, s
Cl tntwood LT-10-8-1, which is comrercially available fromd intmood
Chem cal ,Conpany. The espeC|thy1qu§9 red oil-soluble al kanol am de is-a
artially-esterified ant cal 0¥y$ﬁan1de
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sur f gy i distill IuBs ri TaBle R5rd Fdlios &F thedrvds &Fblafyﬁh!i reqiied ;orﬂ@ per cent
by WEHeSF&i sikling 6 (Eihttes €127 MriY-ial 7 sdoantis] oveatht yramsi ol eelympprses innixeeply 140

pesc dWitcdpyideffnag BY) toachiewnthisslesited Seting RtN-  di et hanol fatty ami de and sone
diesterified material, in which the fatty groups on the emulsifier chain
are approxi mately 64 percent ol eyl, 33 percent linoleic and 3 percent

pal mtyl. Any pol yoxyethyl ene derivative of a sorbitan ester is acceptable
fomouse in the surfactant systens of the 25 present invention. The
preferred derivatives are pol yoxyethyl ene (4) sorbitan nonostearate, which
has 4 oxyethylene units per nole of ester, and pol yoxyethylene (5) sorbitan
nonool eate, which has 5 oxyethylene units per nole of ester. These products:
argsavail able commerically fromICl Anericas |ncorporated under the

regi stered trade marks Tween 61 and Tween 81, respectively. Simlar

products are al so available from @ yco Chemcals, Inc. under the registered
trade marks G ycosperse S-4 arid 30 d ycosperse 0.5, respectively. '
Optponal ly, any fatty acid ester—-of sorbitan can be used in the surfactant
systens. The preferred fatty acid esters of sorbitan are sorbitan

nmogool eate, which is commercially available fromICl Anmericas, |nc. under
the registered trade mark Span 80, and from dyco Chem cals Inc. under the }
regjstered trade mark @ yconul 0, and sorbitan nonostearate, which is
connerlcally avai l able from dyco Chem cals Inc. under 35 the registered
trade mark dycomul S. The particularly preferred fatty acid ester of
sorbitan i s sorbitan nonool eate. Enul sion polyners are generally produced
by'Lirst'nixing the surfactant systemw th the hydrophobi c phase. The
aqueous phase is then prepared by adding the nononer(s) to water in the
desired-concentration. Additionally a chelant such as a sodiumsalt of EDTA
may be added to the aqueous solution 40 and the pH of the aqueous phase may;
be adjusted to 3.0 to 10.0, depending on the nononer(s) used. The aqueous
nonBner phase is then added to the mi x containing the hydrophobic I|iquid
and the surfactant system The surfactant system enabl es the agueous phase,
whi ch contains the nonomer or nonomers to be polynerized, to be emulsified
into the hydrophobi c phase. Polynerization is then carried out in the
pre$ence of a free radical generating catalyst, and the tenperature of the
reaction mxture is maintained 45 between 5 and 100 C, preferably between
20 and 50 C. EXAMPLES The foll ow ng exanples, in which parts are by weight,
i N.istrate the invention in greater detail, but do not in any way limt it.
50 45 Exanples 1 to 5 Nonionic enmulsion
pol yners of acrylam de were manufactured. In each of these exanples, the
aqueous phase conprised 30.0 parts acrylam de, 40.217 parts water, 0.033
part sodium salt EDTA, and 1-75 parts ammoni um chl oride. The pH of this
phage was adjusted to 7.0. 26-0 parts Kensol 61, which nmade up the

hydr ophobi ¢ phase, and 2.0 parts of the chosen surfactant systemwere then
m xed, and the aqueous 55 phase was added to the oil/surfactant m xture.
Pol yneri zation was initiated using a tertiary butyl hydroperoxi del sodi um
nmet alsi sul fite catal yst system under nitrogen and the tenperature of the
reaction vessel was naintained in the range 35 to 45 C. Results are shown
in Table I, below In this Table, the
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polyners that are'deficient stability (percent conpaction), perfor
(redueed viscosity and silica settl i ng) and/or particle size/ Brook
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dr ai rmgmeaerdulsnetsemude @ith coneentianadbsunfiaétarft systers havetpoarar stabitityeperesait mpmbymer
Thes eandigs parfognanae)charagtqtistichcedyeadyisegsity, frainspelistentiqnd thag pelymer gmulsiens madel

sur f atsing e iBYPei¥y s have poorer stability (percent conpaction) and/or
pel;‘g ormance characteristics (reduced viscosity, drainage/retention) than
pol'ymer enul si ons nade using the invention. so 55 60 *65
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6 0 161 773 [err] {err] 0 161 773 Clains 1. "A surfactant system for
use in manufacturing water-in-oil erulsions of water-soluble polyner
conprising 25 to 85 percent by weight of an oil-soluble al kanol am de, to
35:percent by.weight of a 5 polyoxyethylene derivative of a sorbitan
-ester, and O to 50 percent by @8t Z¥3 sorbitan nonool eate. 2. A system as
cIaLned in daimlin which the oil-soluble alkanolamde is a

partigl ly-esterified N,N al kanol fatty am de and the pol yoxyet hyl ene
derivative of a sorbitan ester is polyoxyethyl ene (4) sorbitan nonostearate
or pol yoxyethyl ene (5) sarbgtan nool eate. |3. A water-in-oil emulsion

pol ynerization process conpiisj fgnlh g &Mater-in-oil emulsion of an 10
aqueous sol ution of at Ieasﬁé ter-solu | e ethyl enically unsaturated
nonomer in an inert hydroph§ i3l qui d organj ¢ di spersion nedium and

pol yneri zing the nononer or ﬁéﬁa rs in the |[dispersion mediumto forma

pol yner enul si on; charact erf 26835 RisiingSfifom 1.1 to 15.0 percent by

wei ght, based on the total anulsﬂ n, of a surfactant systemas clained in
Claiml. 4. A process as clalned n, Cla|n13 n which a

free-radi cal -generating cataBy Gudedgt@fnitiate the 15 reaction, and
the tenperature of the reactth Xi.s conttplled to between 5 and 100
[err]. 5. A process as clained iggCaim3 or{4 in which oil-sol uble

al kanol anide is a partially esjedlfied N, N al kanol fatty am de, and the
pol yoxyet hyl ene derivative of ‘@, Eluan,esg=r i s pol yoxyet hyl ene (4)
sorbitan nonostearate. 6. A prpgdssTas clainpd in Aaim3 or 4 in which

oi | -sol ubl e al kanolanm de is a afially estefified NN 20 al kanol fatty
aride, and the pol yoxyethyl ene” défivative of{a sorbitan ester is

pol yoxyethyl ene (5) sorbitan ionegleate. 7. A process as clainmed in any one
of Clainms 3 to 6 in which the 8yfjactant sysfemconprises 1.1 to 5.0
percent by wei ght of the pol n8l sj oR. 8| A process as clained in any
one of Clainms 3 to 7 in mhicyﬁzgg:pelyneP ha$ been prepared from 25
acryl ani de, nethacryl ani de, N, &-'d@|nmethyl acrylanide, acrylic acid,

nmet hacrylic acid, acrylonitril inyl sulfopic acid, styrenesul fonic acid,
[ err]-carboxyet hyl acrylate gu Ianldonethglpropanesulfonic acid, N N

di met hyl ami noet hyl et hacilyl at g i et yﬁdlalIylannnniun1chloride,

di et hyl di al | yl ammoni um ¢ or|d§ f'hatryl oflloxyet hyl - t ri met hyl anmoni um
chloride, nethacryloylo ethyF> t'ri met hyl a ni um et hosul f at e,

acryl oyl oxyet hyl -tri met hyl'ammonifuh chl ori de,
“acryl oyl oxyet hyl - tri met hyl ammonitéh 0 Qmeg hasul f at e,

met hacryl am dopropyl -tri net hyl a ni um chl orijde, or quaternized derivatives
of N, N di net hyl am noet hyl nethacryl ate, alene or in conbination.
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35 1: Ein oberfl.achenaktives System zur Verwendung bei der Herstel#
von ‘Wasser -i n-0l - Enul si onen wasser| osl i cher { B
Gew. - % ei nes 6l 1 oslichen Al kanolanmds, 5 bis 35 Gevv-% ei nes

~ Po] ybxyet hyl enderi vats eines Sorbitanesters u Em ml&m MMI,% /4
Sor bi tannonool eat. 2. Ein Sy tgg}av\dg? I n Ansprd wobel das
6l 1 6sliche Al kanolam d ein t r ?ertes N, N- Al kanol f'et tam*d I st, und cﬁas

Pol stp¥et hyl enderi vat eines Sorbitanesters Pol yoxyethylen(4)- 40 i

sor bit annonost ear at oder Pol yoxyet hyl en(5) sor bi tannonool eat ist. 3. Ein .
V\asbe‘k sprfac@ht. mmsfoows in ynevf aturing ommerwhhm@ﬁonwff uztSféﬁE%'ea@'vmeFSden ei ner

risi 5 to;ﬁ% H e, 19
e}p ? ylen eﬂvatlv Pb sorb anl??ﬁh? T“E%«el SMFﬂcgg ﬁvgxlegi ‘Hé’m
e Ian partigiybei&tifiddN, hen
hy dsnaaheh@nm.ée ahs me@enowemgaw defivitive &aa&pmrtsi a8 mbdlywwhwm {(€)asrbitan
K- 4mbnostearet®ioe palypxyiiyldu ((f) serbitangulemooleate. NMononeren in dem Di sper si onsnedi um

unt er 3BN” Ie P‘°M?°‘V B‘l‘ prisi PPz%}”C‘ﬁ'h‘é il g ‘ﬁ“ T?é‘
o S o g R P Wit on, e
fr

aﬁfa&zed\u, es.ﬁgswnm ARSIBIo e aer&mabuamn thexbtal 4. Ein .
Verérﬁhs‘@ﬂom &ﬁamnﬁmpmhlaﬁnduemnmnmcht wobei e| n freie Radi kal e bil dender
Kat al y‘SAmmpe%@mlﬂmdlerﬁldE\ﬂ lReﬁ'r@bmdwe\vmu@ﬁﬂwcmwstm@fee reinfigtather at ur des

Fociee %{%@ L ﬁ.ﬁ"&é?‘f TeeRanls ot %‘;‘g{gﬁe‘ié&& V&%{eﬁ%&u}ﬁ wiird ?ghe

sﬁaaa elntel verestertes NN—AIkanoIfettamd ist, und
PoI yoﬁy&bchydsemmuam Clzirm @ 9r o mihich aitrealtbde alkanolamide is a partially esterifi ed N N-
kengldatiy\amide( anddbn Relvoxxeiyiensdesivgtive of asprbiten ester i§ polxpvethylens (Rliserbitd Anspr uch

BJ@?;M &iauﬁﬁm RE Lt s? 'swﬂ.&nﬁ]ﬁkm&@m{moﬁmem lokgy estertes

N I\bd%e emUisidn ol yoxye erivat elnes Sorbitanesters
Pal x progess hy kigifred jrsnylaing ancmnsalteaﬁn whith thi’ poligner Nde béempremaredifemi N el nem
: zher a dq.u ofstha@ylpmigeoN, U@mrm at:mm'dmmﬁc atids methagrylic geitcageriopitije V‘g'st em1,0

ot s

ride/\O
Met Eaﬁ&éﬁ fate]) Gcrywvlwwﬁhhyﬂwﬂﬁﬁbibrﬁm chl&@dey Sonndyboxyeul-friniathy| aaw:hmm
&C 1 tiethbsuifate, méthaepiamiddpoipgiattmethyigumorBing chibeddel bonwgqm@d derivatives of N,N-
3- Cdimgthylgminpsthvd Metheerylate, giang opifi cadBiBti®P pr opansul f onsi ur e,

N, NphdedkBispotirr1 No- et hyl net hacryl at, Di nethyidi al | yl anmoni unchl ori d,
.Di ethyidiallyl ammnl unchl orid, Met hacryl oyl -

axyet h Emtqberﬂi;(h bryaktives Systammaiin Ngwpn;ﬂung bei der Herstellung von Wasser-in-Ol-Emulsionen

s %Wﬁ" L T
k%)f&ﬁ

rucht, wob aslh? 6sllche Al no ami d eip teilverestertes
Acr W, X |§tr lJRE t @Wétwm e\l Sorbi yoxyethylen(4)-
an mmhodtdarmadaybladmmmﬂm mmdormdleat iquat er ni SI er t en Derivaten von

N, N- Di 3nEtn #sam-melaﬁ lonswmmthaw'thean urpfapsend, dascRiilder pinecMasBerin-Plon,

Sung von w | enjsch
her %gfrg ° in eme me ? g hobeerr: ussu en, %ﬂj E’g_freﬁﬁ%' e t;%? 8% g’%as
t 80Pbineiisleten 40 Wionbnbrs icar woqameﬂ ai)btsséﬂ.b&iﬁee?u?ﬁmﬁélsﬂ rigHiierans- hui | e
@F polynierern@siont), mﬁidubéteﬁ;chaﬁmwr@am g-¥6n 8,1 PN GEAIN Detbgen add di@nol am de
sol utﬂa@tmmeelhésmbbrﬁ chehmkiive@ SBEeyosowiemn pmrtssrueh ‘UbeadgrychGst. $
H’“E*sj B?agﬂﬁu bebei 4R @';éiad'&%e U'dsnfso%;évﬁa flg%
m)n; '° P N ﬁf SREraliL| T, ReaktipnegeniEines Y e 1solcians | equel
W(Ehn' 9&? |5¢&5 N\ cf F£8der WbeafpelRht) Wdbei s MMiiddtiche Alkanolamid ein
teilverestertes N, N-Alkanolfettamld ist, und das Polyoxyethylenderivat eines Sorbitanesters
Polyoxyethylen{4)sorbitanmonostearat ist.
6. Ein Verfahren wie in Anspruch 3 oder 4 beansprucht, wobei das oGllosliche Alkanolamid ein
teilverestertes N,N-Alkanoifettamid ist, und das Polyoxyethylenderivat eines Sorbitanesters
55 Polyoxyethylen(S)sorbltanmonodeat ist.
7. Ein Verfahren wie in einem der Anspriiche 3 bis 6 beansprucht wobei das oberflichenaktive System
1,0 bis 5,0 Gew.-% der Polymeremulsnon ausmacht. _.
8. Ein Verfahren wie in einem der Anspriche 3 bis 7 beansprucht, wobei das Polymer aus Acrylamid, \
Methacrylamid, N,N-Dimethylacrylamid, Acryisdure, Methacrylsdure, Acrylnitril, Vinylsulfonsiure, '
sa Styrolsulfonsaure, B-Carboxyethylacrylat, Acrylamidomethylpropansulfonsdure, N,N-Dimethylamino- !
ethylmethacryiat, Dimethyldiallylammoniumchlorid, Diethyldiallylammoniumchiorid, Methacryloyl-
oxyethyl-trimethylammoniumchlorid, Methacryloyloxyethyitrimethylammoniummethosuifat, - Acryloyl-
oxyethyl-trimethylammoniumchiorid, Acryloyloxyethyl-trimethylammoniummethosulfat, Methacryl-
amidopropyi-trimethylammoniumchiorid oder quaternisierten Derivaten von N,N- Dlmethylammoethyl
65 methacrylat, allein oder in Kombination, hergestelit worden ist.
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‘de S"rbl tanne est ‘e nonost6arate de pol yoxy6t hyl ene (4) sorbi tanne o

m)noql 6at e de pol yoxydt hyl bne(5) - sor bi t anne. ﬂ
pol.ynbrisation en 6mul si on eau-dans-huile, qui co“mﬂlmmnﬂﬂﬂm mme
6mul si on eaudans huil e d'une solution @uqygysz7gd’ au® moi n& ufl ndnotrere

hydrosol ubl e A insaturation 6thyl 6ni que dans un nmilieu de dispersion
or gafj.que Ilq%ﬂ"ﬁfﬁ""ﬁ';’?!‘t’ophobe inerte; et 3 polynbriser |le ou |les nononere(s)

dans le mlieu qu\g{éﬁ'QQ&ﬁoQ@nf%W utﬁl&‘hg@ﬁar&' Qefaﬁmtoﬁ'%u@ﬁmggé-x%rhﬁie de polyméres
caract 6ri s6 ewydfRolGbles) EomprénahtSzs 5% enl poidsldurDieanBaRide @Slublg 3dns/d8 [VR@Ie] ded5 a 35%
| ' 6rmul si on st odnpbids djumdéngg/mmﬁthvénuuod'mdr deé s:lrbnqtm etl 84 O A 50% am poidissdernfono-oléate

revendi cat i ondessorbitannp, g 6 selon |la revend| cat on

6
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e i coarpei i R e
tenperature ﬁﬁtﬁr‘lrﬁ%u Sroolé: U polfdkyéthyiene(s
Proced6 sekon | & Plebﬁlﬂd:leq&‘ymiﬂsa'ﬁorﬂun 4muiBion Sal-adhisabild, 'qail @asisk -aaldintk® une émulsion
ol 60-sol ubl e esﬂansrhwumlmesgvtm ad@uw d‘auamsml mcg\amﬂe@wrmlﬂe éemawratm éthénique
d6r| ve pOl y rrZE rs| m Oﬁ :rl uonut m&ﬂ
oe oty o R o L S U e RS
dans | oquojg | read.,emaham de ol 6oso e est un am de gras al can
partiel | ement edtRoiélé selatia l'e&emﬂ&aﬁon@. fianis Yearusl ©h lotilis6 oh qua}yscéumdnmirelpou}emorcer la

2?%2'632”2& o R e W e e

cafol partiell ement . est6r1 fie et le d6riv6-pol yoxy6thyl 6ni que d' un es. '

systene tepsi ,go,iz,g@ |, y,g“ ds de
pofynere. 8. Pr caﬁdﬁdm oﬁlh rbveumeanq:umbm ﬁmﬂhquSalédﬂmmdbwobmtﬁee%tlﬁqaﬁudmjﬂe

| equel |e pol 'yﬂvlcenqh pettigll eqoeat@f #\ eb g #érwéoboarewﬁthamlw ddemmaemmdest le

P oxyéyh :
& heryl oni f‘?i,éifag o “ﬁyﬁ a'l%aq? A eindind S 6 AR By ] P S s

d acryl ate de bet l&o&ﬂé’ Y'un M Rue sar&}edﬁcatlons 3 a7, dans lequel le polymére a été préparé a
acy yl ami donGt peptir pd’spvdandde, [dbméthaprdamidic detN, Nainéviawylaohisle, d'acide acrvhque. dacude méth-

N, {\- di et hyl g:w‘! °'“i!i'£° 96"'%‘{"&7#3&\’@"!9& ‘bﬁ"ﬁ’ﬂ nes “H?ﬂ'?wt carboxy-
-diméth Iamm hyle, de .

chj orure dg d%ﬁ%ﬁ%ﬁ&%&fﬂg %%‘QI&?E} momum, de :hlorure deyméth.

acryl oyl ox 6t MosOm, &em

n6t hacryl oyl ooh}oﬁirhy’ dryloyaxidiyi-ainigeHyiathifonide, dﬂ?héllidsﬂl&ted'acryloyloxyéthyltrlméthylammon|um, :

d"lacryl oyl oxystdhiprure de méthaepilamidaprrpyitriméthylamBndniyaue detdérivés quaternisés de méthacrylate de

d'facryl oyl oxyR @?W'W%W'ar‘ﬁ?ﬁﬁﬁ'frﬂ“ e compbinaitolr e de |

6t hacryl atfi dopr opyl t ri n6t hyl anmoni um ou de d6ri v6s quaterni ses de

nb6t hacryl ate de N, N-di n6t hyl ani no6t hyl e i sol ement ou en combi nai son. 35 40
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