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sal¥ ornorptlol nﬂéutu%@d di rfectl | rItl aq lﬂeours sol uti onofvm t hout i sédation.

S 1 1
conmon, SRR KR et KGR hyoroxt ce anc
lithiupg &4t i1 »azﬁe Eo'iremi %e;ammm um -
hydroxwdle;alammnd m,agnmmo-xonsdnd pthandmtlarrlvahh famsmesaha\nrha golidom | to 5

car ong1 Yegd § eFPO HeRorgpls her %gﬁ “Ce&thOthe reg "WE af®¥ | utidine.

10 Moo AN %r?ﬁ b-E'\g oy v gt T &t{r%;spond. o calts

O thEthleﬂM&ﬂEdnCH’hu[Q%y'tl Rrmg thjudities Qsd&ff@%&rﬂ:&ﬂtfbﬁkdch u&)ﬁ&? Pfomat i on when
%r nga ra coppestidtion dnt the dWatOér!t lea;nl aam msllrat dhisdreatmeyt maypher i t i es such as

1,25 e efranges FP“E‘&F‘E i a?l magnesi um

% hus {ch a’tlo rs bein use
ra gBhtIeF ha a/nftonnurb%, %ﬁ@dﬂlbai@ﬁ-& 6unts ] OB the Ul
t er oI ynecononuosakiesalutahet epdrativmyis h»emdrumlctﬂieyscalatcbmdumgdumnatyObet he water .

ai fAn 0“315"‘%469 t rFﬁ“ﬁ atj q fox the gvates C'tJ ai ration in
| thg%mto%?r.gl s%ttzsr ‘*Ea.@&r %oror%':r%rtrprrﬁ.oat Qﬁﬁrrﬂ B ool yzed

t er pol yamier. ks is ltm:‘y paERad thdbyskhied invhe @ Uketp drmoﬁ wilhRquits@it cont ai ni ng

hydr ol yzed

scal e ﬂ@rnnfr i tin trmeft fogemoye t%@@ﬂ@ﬂ:fg@ted:mmeﬂtsrseﬂpediea g@sutsmstml ution to form
< e e e R e S e g
~ treat mahb o} orrre as - unders To ose amliar with the

art. in- éﬂh chrmrcreestncomohubsnt)emtwarmrrmhamlﬁéht mamsesf thsedpdlmdr:raﬂt -wat er. Thus.
of a bgape mgﬁ ’thF ‘Eftei“b‘ﬁ" je iadispjpy e "B@ler{ “d’é%‘é?tefe'ﬂr‘dr'ti‘éd Y:ﬁrf@g(%ont rol agent of
t hesi niEb r%i b eind Ik 'ﬁﬂélc% hd m#ir.#;ﬂ)l &cr fidhnegs:nand, if a
conti nuous désal |nat|on opera ionis erng use the scal e control agent
may be continuously added into the recircul ati ng pi peline for the water
cont ai ning scale form ng 55 inpurities or may be added to t he source
mhrch serves as the holdrng tank for the 55 contrnuous desalrnatron

o . o o A -



The characteristic insolubility in water at anbient tenperature of the
terpol ynmers and copol yners of the present invention is displayed in Table
1. It was determned by stirring a m xture of 25 wei ght percent polyner in
distilled water at roomtenperature ToEReghours=65-. followed by renoval of
the |iquid phase. The di ssol ved polyner Wwas recovered from 65 1
581 802 % " 5-the liquid phase by freeze—,..
drying the solution and both this materi al -and.the insoluble polymer were /fL/'
oven dried Lerr], over phosphorus pentoxide in a 0.1 torr vacuumfor . . .
appr oxi mat el y~Rwn.. . weights of thd 313l ved and insol ubl e pol yner s:
were conpared for nass bal ance and recorded as the solubility behavior in

grams of pol yrmr $he ﬂduﬁﬁﬂ{a‘s’@gy ﬂ@crze so“‘!@ckdrltdngr&ofh%ts%xapﬁ{dtﬂhg Hs&bble

conposition. rpo MBEWetﬁfoinEt’lhﬂﬂa Hosphomb @Sﬁaxld ol a: 0.QNPRMVa&m RS
pr epar ed accordr n Pmrox'm "ﬁb;ﬂt Iwe'dht rﬂtf)\,th*deid nFt msplult!M n@r wege
denonstrate thag |d?§§9lﬂri§ jfédfgllﬁtsgmb‘ ‘ﬂlygtféd
on Table | was StighicBova éHos Vt@r ﬁl)ﬁﬁ'lsbﬁ‘ 6 ufe d@ 1%%& Ipaﬁﬁxeas

descri bed supr a. Aa&tlerK nvmm da s of -stirring at- “anbi ent te eratur-e, the

pol yner was i sol at e'EP Qg werwaswt &’De Ef‘éﬁ“‘tﬁr @ea hateéo B‘?‘?

of 0.0408 g. pes & 955 Eﬁﬁéﬂ"%&i iﬂeia J]Y;‘iy 0
s at bﬂit)eﬁ |

behavi or of the pak reeaxﬁi 0D40BTEY @ tgo.tsr §Mul e pol-ymer
of Method A shows tAeCOdpmn |('d:‘%a1|ld ofi ﬂléeplehtltyshﬂhmrl oft erphhmerotcérthespremt of

the pol ymers of-t Hhithat § P‘P'Xmef ul goluylit -
et o 1 01 it st (AR o A *‘%mﬂm %?m‘ fogg
of the process 1% makdiawigh IhE ch shottt rﬁsl’eﬁﬂﬁ&ﬁtl (cdi rqMeheA with E/ample .
(conpare Met hod A"Rhﬁ(vhlym ncteigperatig ?’NFWE‘ flhp‘bf'f thig inventiqe (ﬁté;ear?t (h’ragher

h

ke ethod'o e L e T D S e

[err] to [err]2forof fh: wﬁva ins@luBHfB ih Gvaieh Qe t 20
i s enpl oyed. The méichls belsavtchat bd Iakedtorﬂ&stbeapgodmnd iof iamite ragietiep Hro thie ahxy

the process 20 ofterpplemgif-esent invention to caiise the novel insolubility in
water at anbient tenperature 20 which is-bgljigeyed to ‘be alljed with the
producti on of @i de noieties in the co- and terpol yners. TABLE 1 25 '

25
25 Pol ynmer insol uHTOVWyIWWyMr conposition - Exanpl e no. el Ubl lity
behavi or (nol e percent, Polymer composition _' Example mo.. 7y lub y

mole percent” - - . B :':..(- dleg

di ssol ved based on" anaI Yy 45 on analys,s) : @ somno@o |on)
49 nmaleic anhytdrl de 8 0 058 51 ~acryl-am.de 29 30
mal ei ¢ anhydride | 10, .gﬁl’_ ' mak’i‘c a“hydﬂde 0 680 71 acrW@kide 46 maleic
anhydri de 9 o acylamien73 54 methacrylanide 40 0 43
mal ei ¢ anhydride = . - 29 4Qna«ﬂe6c anh@@rtd;el ampde -. - .. olso - . .
0.050 11 styr&he 58. 4 mal’ elaerytamiﬂ;drl de et hod .- - polymer- . = 35
conpletely 45 ﬁl I (A) _ ol-ved = " :
45 (The sol ubi I|t|es of § g%ﬁ,“ Exarrpl es 2 to. ?%re | ess t han. 0. 050

g. per g. of sglution) The scal e i nhi bi tor. actrvrty of the .hydrol yzed -
ter pol yners of4Q he. presei‘%TE 'iahdﬁlctﬂ/as ?0 determned by measuring 't hdo
anount of precipitate fo cr ®heat.i ng. under press g a 50 'standard '
sol ution of synthetic sea wat er: cont ai ni- ng . t he. added terpol yner scale

i nhi bitor. The rocedureSPahmakesamhyce’ldare thodn i n' Exarpolyaer] donpirdely hey are
to be conpar ed45?o two tyhesagylamidatrol s, (Bhe ‘enpl oyi ng?sFﬂi"e&gent and 't he 45
ot her enpl oyi ng p%&){ﬁ?&nﬁmﬁ.e@sf the (oRPEE RemPIAEING 1 ferk s Wah ol gghéregﬂ o N
UK 1.414.918). &wesam)results denonstrate that 55 although the charge
density of the.presHistsc @htblt ASHVity Of tysedﬁareolme gg‘ﬁ%t“é@“ inyentiop Way j ve

(ot of pol e gg:%rtrfsﬁ"r@r Hm PR 1

hydrol yzed ter pol Wﬁelbfoc urd RS £ 1vb1mh€EHah@la amethsy @ialtd be ohpasedad ewo
i nhi bitoreactivi tyymhrot hontrslsapqmr omplmartsehq/a i ceind tthe pthalt erorflo pabapadsic acid

'a(r:‘i/gn![ 't OInSOBce)?at e rzﬁ% ﬁr{'f Chd}% E}es:luéa dite ﬁgé?&%%llsg @geencﬁgg teut%aé”' P2

bi ndi ng of the hydnydrbyzeedextpelwmatspﬂﬂre ﬁre‘seﬂtheveoﬁ lm slgmfl 201 gcgemmrgr sativiey 60

inhibits further hrearal t%h*tt°§ﬁ"113t§"aéﬂ¥c?°tdh’é‘5 abfzed he
e rononer @onffé{t‘rﬁrafhtﬁ*‘t il gttgb@t%ztr%gtrzaa@“ﬁﬁ ot ol b
wat er cage cont ai riﬂllngtstf dwilP @t 1hRtoditg aRd fhe”ﬁﬂk@pho Othb ehitdNonomer

exanples | to Il apealnerreltbe bduhdr sarpcdtniey gepefls thhécpming nolaowratarr@gqaqoetammgrtbe way
- solubilized inorganic ions. o
The following examples 1 to 11 are merely illustrative of the invention and are-in no way
65  to be construed as limiting the scope of the claims. (Example A is a comparative example). 65




65 to be construed as |imting the scope of the clains. (Exanple Ais a

conparative exanple). 65 6. 1 581
802 Al tenperatures are in degrees Centlgrade and |f not specified are
“Tanbien enperature. e inir Sp - r

| R-21 grating spectrophotoneter and are listed in mcrons. The viscosity
asurenents which were used to calcul ate the nol ecul ar wei ght of the 5
@I ymers were conducted in the standard manner with a Ubbel ohde Vi sconeter

- 5 enploying a solution of 0.5 gram of the polynmer in 100 mlllerters of
di rfat hylsulfoxide at 25 [err] T??é%g?scom ty neasured. I ve
V|sc05|ty (N) which is defined as n = t/to where t equal s the flowtine in
seconds Al tehiperaftdsireRh dépdesiCrdiraddishdlifiof dpedfiddatesantbitar hpstatuiel® i N seconds
of the s’ﬂimaiuﬁred spectra were obtained on a Perkin-Elmer IR-21 grating spectrophotometer. 10~4VETH(I) A
Copol yr?ﬂ% s‘ '“rfﬂ!"@i“% &5{% Jde and agr: tm de farned. a &rdl ng to the
rethpdgentlen et SRR ol S b BRI ol o o
mal el c. epip sutioh 3f &5 gra n(bf TS PolmbiEn 100]:&:1111#2& oGdﬁm Woxidé.atST y1 ami de and
143.0 gt 6f’1°€oTh99tseosmmea§uned westherethtiveoviscesity (PNkehichds dﬂﬁtl arFte5 “at nosphere
unti | %ﬁggﬁp%‘t“#ﬁﬁ? %"‘%ﬂ‘m‘[ BSPPeRed the@gurmeroluon 1n9de rlithr SAYHEE t hen added a
sol % on o A . %'benzoyl .peroxide in'70.0 g tol uene Qver a
peri od METHODeANi nut es. The sol ution was then refluxed at Lerr] to [err]
for 6 LF{Q%QPI merff) efmabainntiygide pndacnylomidisifemedcatriiogioskesnaod ahtdd - f r om t'he

resi no

X ehcla benzene.
Thegg m%nc}ﬂﬁg"°qu§£3§‘lzﬁ 99&&%}2&9& %Iéeg%djgygg% rl})g élégeshveu\ll scosity

of 20 ahn@éher@o erAtu Iﬂéwtas ©ached. T:tethersqlutmdwabwhﬁ—wdaﬁal ysis: -58.4
mol e % Qflé %‘B (?1%3&)&?%& IS. fztlepQ%%(il ot mnisgense
' T u I .C l
25 EXA tn%e alm&ﬁdsqyﬁnfxeﬁcﬁy i aE ald styrene Into
a foar Haﬁ!& obﬁmadi atw%tﬁemb mklyﬁemm [hpen a!vrdldmvaynsdbﬁfyl afx gpondenser
and nedh&nl caI stl rrer . was added 8@1%| ns (1.53 noles, 45 nole % nmaleic
anhydrid positi s s Jgrrmiag n'ﬁfl WS e 99 acrylani de, 235.0 gns

met hyl lo%ﬁ}o;él% ﬁﬁm 2 6235 0.gnms.- 30 xylene. The system was sparged
vmtbsnltrogen and then the flask was Iovvered into an oil bath msi ntained at

[err] %FEIA ngg eaction formed -a sol ution.: When gentle
ref | uxi M Qli’tf (%é” rr%'f "‘é geriiede & 5&5’&.&1%@%@&&&%@@&6”] to [err]
the so machmttanattrr fefs adldedl 1(5ab mEI(II.53aﬁ<ﬂd€s mnde $a)i mafnhstdhdé'.no & di-t-buty

 perdki dmns. (163010 0)? 235358 Fde e@n nedOwas added
contl nt@ﬁgﬁlg}‘%ﬁy g‘;{?"‘ :rrgf %%g g@t‘ E-' He 30 ninutes.
vearat@ eat h uff@fbﬁﬁli&ratu(ﬁ@ﬁn@tdlﬂq’ m ohhtioA gm (0. 340

rml e Jdltfmofad l:mtugtmeaoeslstnagoﬂ)m ingmreki-Ripdtylipsrokide. bﬂlgetmmhyl &nbzhtﬂ9 0 gm xyl ene

was3 d@ aty c rage o e RPCT n
m nu?gémﬁt%'fm g%llﬁ irr%;liﬁy\aé H unﬁbopgp '5‘ DRUaSHe Fan cod Hgg‘%tgé %"gﬁm ymer 6_0

preci pldoﬁ‘ﬁlﬁdus@sat atcfl |ahlatéisd’ Baﬁbdnm[btshddlttfoy in Gﬂf ri‘uﬁllttes(l urifgdngd dietlowingt i on was
subst arthirhinopomernad tige ndmle Plte ﬁgﬁ gﬂgrqaﬁiwnn%‘%mu@t‘was 40 al | owed

.t O 6Q)Olg“€’ ﬁ % f%&?ﬁ? g?a%rgoﬂp eg? the lmfu%i‘yéetws d wth

(4
et hylan ONE 17 KuksE Altérhat vew? e pr@tipitafe weaaslﬁhternatlvel Y,
the pr. emtlpwhtat endm uhm avas higidd. wWilieh regrelting taa nadlovealc tregrflowing pdwiesd. The

tit ot Dllgingd Ge5% 4%y relative yisrasiop pf 1.0 b d i
resg/o'ylﬁ% é’ﬂ?i ;\%{np llf}%rt‘l dv%r %gct%fg?\t@?;&o ?gél %;45 Te?pgly rl,eI in

CONMPOST t 4® moRS% hﬂﬁ’nﬂiid”led from CHN anal yS| s _ . 45 43 nole %
mal ei c ahh;zvdhl)?&estw&ermlse % acryloam o Xr ene 1R (KBr) 2.94,
- T
Fogs BRI B 8 ottt b i, o, e oine
f el $1% GRS BRropRmekbNg Lo the .50

t er pol Zg&!egurg f 1%@ titutiABMBEAppPdprietd it
proced thofe - &ixBxapl p& by substituting the appropriate monomers at the
appr oprl;g ‘5}? o.for ' those of Exanple 1. EXAMPLE 2 55 Ter polyrrert (2) of
M 9%5 Jléfé MVgﬁdea'angﬁ;nME Ghe styrene : =55 133 )
tel’ pol Y M&he t%rpbﬁ(&te QpresiralCoidihgig thoprb urBI’ot)Eﬁﬁhpleel b}ifenEWc& | e | by
- enpl oyluhgsatrlﬂterl;@a cngtaego rrmqtneltsz!nlﬂ b)'s;llg lt “bgtf:)%? L%st ituting the
one
sol verit ety e "i‘# kggone 025 n‘té‘to‘ﬁ;m‘w"rrg )%é} el 5? Jdaene. for that

4
of Egarrpﬁ-g,pl,lym free ﬂowmg,db; ro ggf | owm ng;opovxdery

t er pol ymas- nibleh%\/m camli)dhae | ve Vi sc05| ty. of 04 60 Terpol yrrer 2
CONposi tﬁ &EE S 7odeT, ni'tti‘hed by: CHN analysis: - . G .60 43 nole

% el el C ﬁhﬂ(ﬁBr) |dent|cal to-that of terpolymer 1.



47 mole % acrylam de 10 nole % styrene. IR spectrum (KBr) identical to that
of terpolynmer 1. 1 581 802

7 EXAMPLE 3 Terpolynmer (3) of maleic anhydri de, acrylam de and styrene The
terpol yrer 3 was prepared accordi ng o &g procedure of Exanple 1 by:
substituting the nmononmer ratios 55 nol e %ma It fanhydride, 35 nole %
acryl anmi de and 10 hol e percent styrene for those-of Exanple 1. There was
obtained an 88.1%vyield of free flowing .5 granular terpolynmer .3 having a
relative vilscosity of 1.04. Terpolyner 3 g%nlnositlon as determ ned by CHN
ana| ys| s: 5 g . _nh\lr{rl de 3 P % acr V| amde 10 13.4 %
'nol e %styrene ' 10

| R spectrum (KBr)Eng@,mLEcgl to that of terpolymer 1. EXAMPLE 4 Terpol yner
(4). of maleic nﬂi‘wlmly;d& G}aof yzhamzzdeyaﬁwd eﬁtyxwrmdkeanii&zyreneTer poI ymer 4. was.

prepared accordin thetqrméy Pfe 309(@! foghe|pry ) ltbh@ubst.i@tl
nmononmer ratio lgut g“‘gﬁgﬁﬁ lﬁjﬁ 'Qf g% Ixega /géacyla dg
on an equi nol ar ahflar ‘terpBlyfhe\8 hating ﬁlraﬁlﬁi/e%c o4 .E! granu

as deternined by Y & maleipanhydride 44 5 npl € % mal ei ¢ ‘anhydri de” - -

20 44.6 nol e %gpacr éeé sgym i % styrene... | R spectrum (KBr) Identlcaho
to that of, terpol yRrspdctrub(KBri-iddMRiaFtcthat of terpolymer 1. . -

25 Ter polyrrer (5) . of mal el c anhydrlde acrylam de and 1- octene lnto a flask
was added 1834ger0 er4 2 de el drlde 725gm(1 021
mol es, 30 nol es%)  AREayael # o iﬁ'ﬁy am@ ré‘iﬁg dﬁé&ﬂn&&ér& og3,
xyl ene. The syst emnwaﬁompaf eatid buOby Subktitliting. dldMn'y elﬂcbx'id’e(fgxedht-bﬁ@ oMide dnt anvas

| onered into an 39€lu"0¢l#r asis-nThers wasaobtaingd an 8B.8% Jield W\mmggrttﬂpelymeﬂ lmmgg

was achieved at a ) &g?;" _ Jgrr]l to [errt;
sol ution consi2®t i ngjp?ﬁ%{gﬁ rﬁ)fﬁ%’ o a§q’e%§}r;qg§{§}; %@G%I 1§1 met. hyI | sobutyl
ket one and 36.0 gm4ﬁ§Im¢1e%va3rymmdied dropW| se over. a peri od of. 1 hr. -.

Si nul t aneously a sﬂg t1p in 10 ol e, 15 nole: %
1-octene, 47.0 gm tﬁ??/‘ir“f“sm;ff tk'%& E?ng'at ﬂfzteg’glg‘ xyl ene was added
dropwi se over 2§ pexiasbL® 50.5 hr. After poI erEI’I zation vvas o ' 2-5-
substantially conﬁ?reqlﬂnef4(500f1m31mtah@drléamr lormidei teaas aI | 0

cool. The partlcu Fé,ﬁ@ am,dséh ‘ién\ﬁéér"" % ongéa% zqgg

terpolymer 4. haV| %ea)otyeieat?lowmpmtm@slde rrmhedby:)mm detysiel yrer: 4 corrp05| tion -

et her, and VaCUUWk nrr slrs‘i‘éin@ § ¢ ﬂﬁﬂn@ Wit r@tH @u%ﬁo@ '
56%yield of t38n- ombﬂhm;ntd‘mweu fl g goud 2fluxitgewss oalc eved aba rdaawmmgxtare 30_ :
‘l

rel ative viscosjt{m ;Eﬁ tiog copsitingsof; qléropwmg‘%'ggréfggffg fftg@m

CHN anal ysis: 40 Slmu lgl T)%n (ts) ‘3%) mole, 15 mole %) 1-octene, 47 0 gm

40 41.2 nole % ac rnyiham &tyl7ke&51er§ﬁ a7. e/ x@léhé':‘ﬂ% ddBeS@eeis $ellsver( K&'rbodWﬂBS hr.

simlar to that ofAftergohynieyiratipn was mstantlﬁmmﬂem 0 hrs, the reaction mixture washalloweg 35
rti ther,

45 Ter pol ymer (6) v‘;% u,hgﬂ@g"’ﬁ ﬁﬁﬁ&;@i‘fﬁilfély RS, Xﬁtﬁ% ﬁy%gy%ﬂﬁe 52‘.0;1‘5

Terpol yner 6 was em aOrelafne fschlity :

substituting rmt hadreyploame -] cbmposamn Isaimedmnat frorh CHM malysis! e - % ratio. Ther4%

was obtained a 95%5? ‘t’e@ Pb?n‘%l tideer potymer 6-having a rel ative
viscosity of 1. 05g. 7%Q“mole % ﬁﬁg]ef’/mer conposi tion as deternined by CHN'

anal ysi s: IR spectrum (KBr) was Sfilér2toShi¥odfaepoliabel.c: an hydrl de 46 7 nmol e
% met hacryl am,de 1 L9 CI%VIPrmI e % styrene 55 EXAMPLE 7

of maleic an e en aI eic” anhydrl dg
acryl ami de and al pﬁ%&@ 4k %l {fegzg@g &6@9&%@&?@[‘1 s ?; yn;ﬂ*éjl 8¢ bkt t

t he procedure of Exaaqnylamale fwyats‘yl ide btuhe sag:e ormtoh bers wasrobnamed mps%vryldene
at the sage mgpe o gatula tymelympenpy g r?%?i%’ﬂﬁ/ ¥eld' of granutar
terpol ymer 7 havingsg® ﬁf%ﬁﬁfés'\)i}hg 1?’9’"}5 angiis: Terpol ymer 7. 20

conposi tion as detas.mmad dbynetialdyiamalkysi-s: _ . 60 44 5
mol e % makel c anhydﬁﬁdweolﬂd/v Qtyrm¢e % acr y| am de o R o
55 EXAMPLE'7 =~ .. SR

_Terpolymer (7) of ma[etc anhvdrlde acrvlamzde and alpha-methyl styrene .
+  Terpolymer 7 was prepared according to. the procedure of Example 1 by substituting
" alpha’'methyl styrene for styrene at.the same mole % ratio. There was obtained an 89, 4%
6 “. yield of granular terpolymer 7 having a.relative viscosity of 1.04.- .
0 “Terpolymer 7 composition as ‘determined by CHN: analys:s S . 60
© 44.5 mole % maleic anhydride - - - - - EER
' 449 mole % acrylamide PP
- 10. 9 mole % alpha methyl styrene



" met hac

10.9 nol e % al pha net hyl styrene 8 1 581
802 8 EXAMPLE 8. Copol yner (8) of
mal ei ¢ anhydri de and acrylam de To a four neck 2000 m round bottom fl ask
equi pped wth a nechanical stirrer, NZ infret, cold water condenser amd>

t hernoneter was added 150.0 gns (1.53 noles, 50 nole %9 5 nmaleic.
anhydride, 108.7 gns (1.53 noles, 50 nole % acryl amde, 2240 gm; ,

@- methyl -2- 5 pentanone and 224.0 gms xyl ene. The mixture was stirred at

oom tenperature and sparged with nrtrogen for 15 min< Then, the system was
ové,r_erl into an oil bath neint 4i8680%t [err] and at [err]- t'l‘lE _S.&klji

starti ng materials dissolved. Wen the sol-ution was refl uxi ng gently, at a
tenperegxxmpggg[err] to [err], a solution of 12.98 gms (10 wt. %-.di-t-butyl
per oxi dbpolifﬁerom)t@f mmydwk andmbmlhmideket one and 16.-gnsxyl ene Vaﬁs added

dr opwi s bortom fask e ‘ﬁ@ leaismettmzfmiehr tiator, .
. poI ygrereﬂr ﬁf‘ﬁd P {]gg“g&rsw g% g dé:onsr sting
: ntgmaeﬁlncrm vl The nfigurd f de dropw se to
.t h p thrlmrtroze igr limdn dﬁlem\tmsyaerﬂwhmeer nuoraulonl HdnEmpoia meatllzuacl on was

al | owednq # 603 Qﬁf“’r ?%Sttrdf‘gﬁ ‘*?:ggga” %ég rvawmﬂte‘wsgﬁely tspersi on-1i ke

i o St ot o b b ofibon ot fo g %ﬂh‘ RIS ok or o

- washed U‘ploh hdditiat biytheﬁﬁlhﬁbr apra maﬁuumtam a[seéondl .

Al ter nﬁlumﬂ sonsmt 0€ . dwldnagﬂem\ﬁn x%rl;tlewva%n@ﬂedacuum oVen

dri ed al e'ldéto m%@ zﬁ%éﬁ?g I%%i ?yer ?’gh% 1£p 10‘::11 'éd@er COpoI yner 8
e

having c@olécﬂb%drﬁ/t@mﬁérﬁtﬁfést d’m{ diSRYTR@er dnt Pdtusir AL er m ned
from CIdNanade SQQ?C Rlﬂernatlvél tm‘,) precipit washeddvithckeater and vacuum

20 51 wfp meqﬂ@égcxlrldﬁtfmt@towngpguder sepglymess bgging 5. 65, 5. 86,
6. 02, 6‘ ?gg s ddibeniRlaem €eRPLYARES Of the present invention can
be zynt indle % ardldid d.r.ﬂygnaeo the procedure of - Exarrpl € 8 by substatuting the
approprliiteolmﬂhm r ate ratio 25 for those of Exanple 8.

25 EXA %@Lb ent m ra ?ﬁ@eﬁ@ﬁi@@am ac{cy am de Copol ymer

9 was &:&ﬁfr@ ﬂé&éﬁl tting the 30
st y2endomboenarExahpler & vvas obt ar ned an 85%yield of ?ree rovm 12§, powdery
copol yney..9 (% having a relative viscosity of 1.05. Copolyner conposition
@éi )’
r yCspolyeR

as. det é%b)’a@ﬂdr? and el Syl ei ¢ anhydride 54 mole % !
s prebﬂe@ RR6dIng o flhe%f?ce&u@%f ERardifle 6 By Ghittify #6, 5.86, 6.02,

6. 2% arsrhgrﬁez@ qur ‘There was oli@ﬁxeeumﬁe d of Beflovingepowday copplymenf ei3@ anhydr i de
and ac e cording to the procedure of :
Exarrpl eé m,%';r E:fy‘{%a,gd grmigdpg%ﬁﬁ&(fqlngﬁqel ¢ anhydride and 75 nole %

acr amﬂeméler%trimlﬂae ryfapmidener ratios of Exanple 40 8. There was .obtained a
% yi B epegfrum 286, 305 47g 5-6ponBlriBoe 698 §reani®2havi ng a rel i ve _
VI scosq_;t MbrE140. - Copol ymer conposition from CHN anal yS| s: 71.8 nole %
acryl amg ayrﬁé (10)2&} Ralei® laehylbided &rddviydr i de.
lymeSHavas praphriedh pconding ¢e {he iprogedyfe of rEearhgldB by yxbedutwe |2§, rrer s of.

'%?tﬁgj\s?ém@}fﬁﬂ d?}mnorggﬁtc sal? J,f]‘grt Yer ofl%%?ge% |1 efjh\(/avater

Nadl , 26Cd'pogmer @np‘o]sltlen Bodh @HN gnelysig: , 3 3 gm [err] 1.1 gm Kd, 50 0.72

gmJderr 8@0% ;%n%'\% 0.08 gm. To conduct thetest a,l. om
al i quot o té gri 0Iut|0n of the hydrol yzed polyner was added to a

beaker pxomrPimiing 166- m . .of .synthetic sea. wat er and Monel - (Regi stered"
Tr ade I‘Sharhk nhtbaori gctitity ofcthe dyprolyzed p‘ﬁtyezetveudt Expmplese tiarmthalo ositive . control

bea&,er h X Pfﬁmggtwglerﬁg %SG% d‘s%%% 10%1253)“%‘@5‘@ ey "gﬁ dﬁ&ﬁe&ys sol uti on

1 414 91’&) ccmddctaheitesmeh (Bmuat otMrfnael) p0dg] Iue(memu naffelib hydralyzedut ocl ave

(press ’émelb orjairing 1661). e>f YBete §eromaen ?qd chl ori de:
sol 8§ | ﬁgﬁg‘%@ﬁk Otlle i" ATV 1T ack e’iﬁﬁ&?‘é’fv gg:atsslo psi so

that tl ere chlﬁdlﬁg)doﬁﬁerﬁ thdd U USR Al #¥a]9E8) afid4TPinth sqwtem fat wiated to [err]
and t he)laau-’t mc#ramoq}ays (p@ssurectooker)] cmnlheatsedahhttlﬁl% %{tlmmhgtuam ted to escape
thr OUQIEOI “@ E?H :)f; fe sea?‘)\ra\s;t%;r %%fef \‘;,ab'ﬁ ewﬁ ﬁz:ggl?"@u J] %zl%'%;;g‘i nued for 45
i N6 toREedH tiark emﬁtaﬁnﬁ caiE] MPScapk aVEE tt@reﬁaQTarve [ ner nal
pressu I’H!:aﬁxfg vial ondinliicd Fbrats eénirdl sfeer wareledne tamodimpilbwed:topmﬂswmﬂhe control and

h d
sanpl el &%@@smpe ¢m§| eqnehsedote [atnapsp gpgeﬁret}egi%ﬁ; yze _Each beaker

vvas an ere removed ed in a water
dS follows. The Monel foil was removed and rmsed with 50 ml of 6N HC1 to _
remove any scale formed. The final volume of sea water was measured and the amount 65



separately as follows. The Monel foil was renoved and rinsed with 50 m of

6N HCl to 65 renove any scale forned. The final volunme of sea water was
measured and the anount 65 1 581 802

.9 evaporated calculated. The sea water#was filtered through a 0.2 mcron
ceIIuI05|c nmenbrane filter to collect the' precipitate formed and the acid ‘
used to wash the Mnel foil was passed slow'y through the filter to )
di ssol ve the precipitate. The vol'une of the acid sol ution was then nmeasure 3
and the a nt of cal’ci umand/or magnesi um conpounds 5 precipitated was
measur ed by WA titration of an aliquot afsgileer aci d wash. A total of four-g

5 test sanples and four p03|t|ve control sanples mere run and the averages

and standard devi ations co d The anDunt o gk | ost was, al so

averaged and the & Eiﬁ’ﬂn %%g@ te fme gﬂ@%ﬁvﬁﬁ& h’%. ent.
of the total arYDUR)Ias F €L diksoRY. ﬂﬂ:q&'r pitafd: T ﬁ)llﬂﬁbs thé/ id
control average. anojumdmewas thar mwureé\a meaatmommsofvnalcemﬂﬂld/oc ampEEsieo dompaurkdaibl e

of scale deposidi ?hcA pkpffopp 5

hi oh was of the ghsn P?esgnégé W&:"a iﬁ’t‘é‘ﬁ‘ “@*feaz ';533" SR sﬂﬁm

The conpari son wassleﬁaibd fblﬁlda&S\hH’sQalbﬁlﬂéd asoih IpB@eril [N GieNfBtal nﬂﬁli‘d.léxlb ld£I ng -
the test. The avempege erf@ymtlps Bfe posiives comtrel averge @rhd thelslpenggntm peagtmsoﬁer«t he
various Exanpl pGP‘?EFé? ﬁtea?lﬁgft ?g§a§ '%P‘h”;i’ﬁ by RfticeRl & t ?ﬁ g)‘ry#%ﬁ%d 110
as nillequival ent 59 AT XS Bbonea! 1 H%‘i coprane re'%g o WA he
results froma testmravaagtu lrésul&;@bﬂthé@dale(cbl&ﬁ:ﬂ tehﬁismgeaamoﬂﬁadaﬁousmalﬁﬂabdilylhérs

pol ymer). The g“e a%% amg&onrqlg ®[- eéhasml!ﬂqelval¢nts<rf Eg&{g\ scale s
with the avera %@ﬁ@ e kR e e
activi ty of the tasgra ANTa positive. con a po yimal ei ¢
acid,"’ was neceskarder td- crostphretthe sazslcemtraﬁ aqtmﬂyaf thefta‘seln;ﬂynteh'seto atm)ofrthe fsitivg)

evaporat i on ha or‘FO‘Etf?é ‘;ﬁﬁgﬂ"d‘é "t‘i"‘(‘f ec%&é‘ g '“t“fli‘ét Eﬁév &t the g °“"tfglf 2
standard for rafip a6ore) e(jc ’ﬁ o

evaporation was mm aratuim ¢ @ c&fdlttohealﬂplpaﬂhatddﬁtltﬁi het ﬂe &mbl agem juth ONS
and not the ident |dP rmloﬁftlon hyeas snadé By mpmtcdjy tes yma ; iwpieel agant was
made by repeatipdl {RfEha JEHS, i ,?f-‘ @E‘}; ”3“ ag%msste %‘Eﬁffi‘t‘t&f@ 25
t he above describe iﬁﬂsﬁw&%m hd eAiSdevibfich mr&&ags '
deposition from 25vera$aaﬁﬂ tleBtrespfmmh eVapbtation tdngez aacpt'escﬁatea szmm

evaporation i ncrerreE %%E s ia %he P2‘E§°‘é‘@ qu.m gomiiel
the mean devi agg Ori.ﬁ Ppetoiat éﬁ"ﬁ'ﬁf 115 - w 5 ﬁéﬂ?ﬁ?%ﬁ
o@e hat

5d These

respective evapor EHxasple palig&Sn qmencm B, h@ﬂ'e gé) Blcie

from Table 111, tHeblp éﬁﬁmommé tofhetSamplEn ﬂsr@amsle Qelallner ig msnm
agents can be co ?F‘gg }{i g?gjk‘gﬂﬁ'@p > cﬁﬁ{ %ﬂ the

sel ecting the 3sn o AL SHRTN aloaf (BRI NRD & 'c&ﬁd ;ﬁnm B&
whi ch t he per cent tl&y@ daf bcnm tlfe(ﬂanmhaveﬁge()scﬁe( s(an malleltl a ds@lel values
woul d fall, the asky, fcgpun Wa’(fdef f Wg}ﬂ hefBr Rglyrer sjscgle
conpared to the SERPI aé"\?ésr% gve E?a'i 8"?6&‘5 Eﬁ%tr‘?‘ﬁ sa“é%ﬁ’y " Yilesti on

from Table 1140 f" the. Exanpl e pol ymer " SampBeEAver age Scal e vaI ue is.fowag -
t han t he correspondl ng’ Average ‘Scal e .val ue for pol.ymal ei ctaci d,then. t he
Exanpl e pol yner i-$cdde smrol ety of pg Oﬁ’g&zﬁfiéx‘{f’lﬁlﬁé’%’(wé’gent ‘t han ‘pol yral ei c

aci d. Wien consi der| ‘ng: t-hi-s..conpari son, Samplee spr.ead' - of both the Sanpl e .
aver age scal e 4fal ues’ am’dlymhueexampleynml ei ¢ agi skalescal e valugs shbul d. be. t akeh
into account in order {ydpalisebpelyaerier | Msabf €He Exanpt £%bol y ks as-scale

control agents rel.atiwve. to the nerits of the Pposi tive, standar_ pol'ymal eic
acid.'. 40 .- S 0002 0028 . TABLEL I 15 .

50 . 2* 40 Scal e cont¢t BB aclioi ty of iHh@ hydrdl- yzed 50
exanpl e pel yrrers Sarrpl e445 S Polglgggr egzggﬁ)l e no gg Oga\vg scal e.
Avg.  Evs. L5 '_ (hydrol Wﬂd- poloyrer) 1s(neq) 1.4 -std.

(N std. dev ) C . B9 10046 . - - 14.9. 16 0. 102 :
0.028 15.% 1.5 §,,o | 073 Qs . 123 -1 158 - 55
0. 039 13.6 - .. 0 00600 . - 15.9. . 19.080
0. 008 13. 0 10 0 6 4 : 0115. 0032 - 0; 0785 - - 01 028 :

.13. 6. 0.6 5 0.143 . 023 -15. 4 1.4
6 60 - Nylrgegggrol - g g6 0-200 00g54 9 15(& 6 B 60
7 ' i *‘Both the Qm@Zxﬁ of sam;@e Q@l@ and the amountl@p&mve corQroYscale (polymalelc
55 8* . ac1d) depositeddutid®the test rindFdrthese Examples wifs aBnormally high2e.8 for2 the
0.110 0.0 g. scale dep ltgi for polymaleic aqid during that partlcular test was 0(}2]_ far Sit wes Og,g
15. 5 2.4 60 08 and of i %d8ntrol " 0.2000°  0.005 .

15.0 2.4 60 Both the amobunt of sanple scale and the anount

of positive control scale (polymaleic acid) deposited during the test runs
for t hese. Exarrpl es were abnormally high, e.g. for 2 t he avg. scal e

L T



10 1 581 802 TABLE Il Scal e deposition as
af uncti on of percentevaporation usingpolymaleic acid as a scale control

agent 5
. cent “evaporation VEerage scale an devi
found (nmeq.) 12.0-12.6 0. 065 0.013 10

12.6-13.2 0.075 - 0. 003 . ' .10
7%3.2- 13.8 0. 081 0. 007 13.8- 14.4

™H106 0.010 14.4-15.0 0.117~ - ° 2.009
B. 10 15. 7 0.119 1 581 802 0.004 15 e 16

15 WHAT WE CCATM TS- 1. A terpolyrrer consisting of (a) 30 f0 55 nol e
percent of mal ei ¢ anhydri de, g_)Al]%%ltI 65 nol e percent of acrylam de or

nmet hacryl am de, and (c) 5to 1 gercent of a third m)norrer\-‘SeI ected
from 5t&é&l@ﬂ@osztf‘bn'ﬁ?hh%lmoﬂofﬁ@&ﬁﬁev@ok&bn Wg}ﬂo@hﬁﬁtc@ﬂﬂaﬁ skdl& com?&lhacr ylates 20
havi ng dgemom one t o ei ght carbon atons |n the al kyI group,.. and 1-al kenes
havﬁlg fromfgur to 20 ten cafbon at S % oI yner bei n95 :
characterized, “éeP’%‘Péath/e wé"e of 1. gﬂfa“[ Bgh ' o met hyl sul f oxi de
at - a concentrat on of 0.5 g per deC| Ilter and by a sol ubi lity of less than
0.10 g per g. 1»0-Edf ution (vvat(b% at ‘anbi enﬂ:OO@rrperature OF - thleo hydr ol yzed

for M thereof; 126713 an al kal igQ@tal, ani nezffdiamoni um salt ofsai d_

hydr ol yzed fOﬁjYB_.144 2. A terpgpyfer as clained in claiml
wherei n said t&s+is.ooononer i s Gigrene. 3. A_OG(BQDOI yner as clainmed in claim
2 copsisting &5:038.10 50: nol 0-Pdrcent mal eBO¥nhydride, 40 to mol e .

per %nt A/T% A3 to 15 nole percent styrene.. 4. A terpo ymer as
claimed {h4& r%ﬁ&i@hf@m(ﬂfﬁﬂﬁolé Perddnt STalaRiddaRe0s, (BBLRI65 30 :
anhydr i mige: pékEent of d@ylmﬂeopmemmlarmﬁe amrl ¢)aﬁm0dlé rmldp@cqnootLthmil e percent

oy P R P i "ﬁ%’mﬁs e ﬂ%‘f%f&éﬁymr ko ) O The

amoni Ufdidttyl @ffoﬁd’tﬁtﬁl fﬂﬁl‘g}paiqeﬁﬁﬂ?,r @ﬁdl@laablmnﬁty oBless/@ll'anaI kaI | met al

or arrntﬁql(t)ugmgaztofcﬁbllltlhe (‘k%%f o gmbigntttempasptyieer of claim 6. 35 9. A

pr OQﬁSS";fa@l?alpgl‘%}]ﬁ i %‘g}n YR L1aS SQ{L%JHFO Adighai m 1. which gonpri ses:
peige @a‘.mc&ﬁ CI4TR| £ WwerdiRNiyia ! thid mdR6ne: ik gyrae.yl am de or

et hacr yBam dﬁp¢lym¢rhfs dydpedoinr¢laine? pms mgtqf 3A do 56 mplcpracent makitsf er - sol vent

mi xt ur eﬂ‘ B@g 5’555 efgeﬁ%mc e rﬁgftﬂn% %9?@\’%‘? vatge E; -proportions said
r

th| Kg T ° ﬁ"ﬁg @103 RidResbrddht Stjtend. Ot ad0 wei ght of
he “nono ydmlylz éeﬁarmadltnakerpdmrﬁdraﬁ@ramamd cont i nui ng to maintain said 40

m xtur € ét Tahetle! attﬂﬂe Qﬁfthtaterw yr;re tionis

essenti al 1yA Q}ﬁ@ﬂ ﬁﬁs 5@}2@0“‘ gfzéé] %Eﬂﬁ%ﬁﬁ g are bei ng (i)

f r ony 15 SArme N te oly&iar ag elbiiet Gn SR Qm‘zhlcﬁ fiegl f rasm nono and
d| aI kyI huinsgamixhedo anmteesanhwimdﬂ dfsaldmrsﬂamldedrlnfathdsw ednthei n each al kyl

fOPFl?taPWPmQ'EPB%PF gl agt 12 ‘;q hat ons- i n each
ok e gttt o o
sel aot edixfuk: nipeleyire bat leahanmﬂaﬁnltpalqmagzafwmmsﬂenhﬂly&ompledamdat@ms in each
al kyl gqhompransfttrh@l\@lt agxnur beingdé) froei ﬁ??ﬁgﬁf“w@&ﬁg f ofafie ERt , and
vl oo NS A SRR R A A oo 0.
Ap rk etcBift! o dnb €olédn€ PecRl ftodpUiakying sai d
ter plcl ykmrnesaﬁztvmgf wehazmlammsamdacmaétatsfmg) Shei adkyt g E@Ibymthevm th water at
a t enpeent of diffsienoand eicloplkangnesghavipg e ta §\FaibpR algms BtheYsloalky.

50 11. 5’5° c hibh HLiAdeO1 s@bs ok SidRerbdiindr afigo!l ynEr
R e o 888 S TS SRS s g;%‘@?'%;mr;’;wﬁ?mtm45 {o-49' mol e

peré@ntreaoveyhrarmrd@caﬁdnfgomgr 13 =rcenl'g styrene. nﬁi Ws as
Tl o,y Ao gt e e e ot e § G o
transfe ber& r? @Fg 8’0 onent S Xy ‘Ene an conponent (ii) ds

met h I |smbmmbces@§clhmtednany¢®ofme regesingslagngs 9ub &) wheekin in saidh amne 5of cI ains 9
to @w@r polvent Xy COMRONERS (el m'a}er?@e cgmpopsss (if) fsgpqthyl isqpytyl

pol ymer IA) obes Qﬁ{eamdn?l)ﬁé'ofglgmgb% £ wifith M &li@hse 1s$1?duﬂaufxé'dee r adi cal

i nitiat ﬂr125 S1509C dnti ernﬁﬂbﬁi@lsd&tdﬂt‘laldgﬁmﬂyde e whireibesaid Gi@e radicall4. A

copol ynmmatporrﬂsdlsftbmygpcrbm@a))r digurpyl tpgroxde.nol e per cent of ydri de and
(5) %05, rabbars A e B R L,

copol yna{ar;bl%hﬂ:g Akt e.gdoa@ £0Y2 & lrmlﬂﬂlkn\éﬂiyl-s\ﬂf&d‘dést X don e 01 10 i n
di met hybf- (Silhfpev(ddﬂltatandi bgmlnlam' rof lesotham . lngpeggp@‘rsouem (wates) atand by

sol ngl l am?er@!{t cop %f?glsac?dlmed]ig cgmp 7| cogsmtmg of ﬂ)l Mte ¥c\@r§t of }na% 65

N <

h"




15. ‘A copol yner as cl ai med 'i n claimi14
65

anbi ent terrperature 65
consi sting-~of 30 to 70 nole percent. of naleic
1 581 80 '
deposi ti sy function of percent evaporia_%' usi ng poI Yyl ei'c dcid a% a (F

. . S . A
scal e con I %%F&%%@%FGQ———L&&LQQG%&L&— Mean .,

devi ati on range found (nmeq.) 12.0- 12.6
0. 075 €.

0. 065 o TABEE II8. 2
0. 003 Scale d 0 13.2-13.8 81
0.007 13.8- 14,4 Scaledepositionasa bncigeof percent evaporation usmg 63@’"11&“—‘ 4cid as qfcale control

agent
0. 117 0.009 15.0-15.7 0.119 0. 004
15 Mean deviation

Percent evaporation Average scale
15 WHAT WE CLAIM | S: -

0.013 10

1.7anget er pol ymer cob@indt(msg)of (a) 30 to 55 mole -
percent of maleic anhydrlrz@elng) 30 to 63 ggpl e percent @fsacryl am de or
met hacryl ami dap and (c) 12.6+03.35 nol e perosms of a thirdo.psnoner sel ected
from styrene, a-nethyl slﬁ réh8. al kyl acO¥Bhtes and al ®&P07net hacryl at es 20
having fromone to ei ght14 aﬂ?én at ons ingi1 al kyl groﬁ%omand 1- al kenes
having fromfour to

10

20 1t5@a1§¢r bon at ons g, 1@@' d terpol yn@%iber ng
characterized1By a relative viscosity of 1.02 to 1.10 in di met hyI

sul f oxi di5
5115 §7per o "o AL R e TR

zed
formthereof; 25 mokmentelcdtdddom sigpbm, a-rmnymayeﬁe amvmmms&aﬁ \F%lgfnaﬁdc Ehates
hydr.el.yzed f oRfh  having from one to eight captHn2toms irt the pl!;}'l myp ad IGIIIGRMdegerm fauro1 20

wh dth ng ¢ Phtodta;
2 conatsting of S IG IR G n%?ﬁ@@ VAR e

Sé an
percent acryl ani der ﬂll y otyzedlﬁrnmheeqiercent styrene A terpol yner as

25

clainmed in cl 2m &_&b E#Stn?'ﬁg 36f'"e4€{f

anhydride, 45 to 4§
styrene. 30 5. anhh@
hydrol yzed for?

ammoni um sal t “0f
or ammphiumsalt o

édﬁdﬁ%

process for prepari7ngAa atkell ek

P
§r §%z)'::srsz ﬂrére ﬁH’rEHnD

of 4t he ttnepl mt asedalmfed ad alralm a corT’srsnmdeJ&kad #5 metearber@nt malexc
. MR PSFRE| Ty RRSt ol 30
9. A

fo?e"gﬁ'"i(
f€he Q

al roe ranﬂmm

G S Larta

ﬂld@ Qi‘n@Q MOITE m@g) c@h

jietns &'Sﬁgﬁi‘ Wor 8
thelObf & ﬁ m 6. 35
of tha hgzdhalvmdltemtolmhr ©b

@ﬁgﬁfﬁl ic_

tyréne

im §es:

35 heating a xturSe 2? aleli @1eﬁam0e|a§1

‘ of th V‘é" ¥ & 6.
net hacryl ani d mgf’écf DL AL a,%ﬂggﬁ) Faitd nﬂf;f %{ﬁ B:L:gg@g ‘&?E??R@t

m xture to at | eaﬁip hte prdpbitio @llcﬂzgn trfhsfe SohapDhR{rd @dlaClehlt ONEC lintedtiScifgind

t hird nononer andthe ammlat@rmrm émmenmerbmdéumo?mt’heelemtmrcema tonof
Lhe monoer's' gh ayk e o el gﬁ Lo 1 S s B
mxture at a tenpahiiaherdbiveh miees bei 10839'91 aplcsorvem
essential ly conplefeeted &amdnonéamct Idalkrsn iubamséebersoies/mmvrfront u:oe4 bcmganﬁm in
from15 to 85 wei lral anfrla'éwsg?S@ hgnsepr g;’éeg% Cromsi §96 d: ﬁ

di al kyl subst igsut ﬁoéﬁé&%&ﬂn P e e B gﬂ@nféio gt ylas
group and trial kydan® refeui Qfd brIvaRARSe Wlnﬁ@roﬂn o Lc Sin QRS cyclBalRAC h

al kyl .group. and r(rplrp) from 15 to 85 vver ercent of a ketone sol vent

sel'ected fromdi a| oces v lﬁ tlj_e s gf isolat e ch
al kyl group. tspe %%‘%mjnzgron k?}:rﬁm sar% terp ;ger wsgeg %mﬁéﬂdﬁl m ﬁcfgé

cycl oal kanones havilhg Apmfasﬁxstlem&d&emhma oaubnlmemthe tﬁepcﬂyndrq:&lpknyﬂ cchlSnGxSIlelO
A process as cl ai ﬁ‘iée‘éle“‘ror‘f EPIGRAT BReic gelydeds 4P Hetsrelp gcetnt jacylemidepfd § 4¢ ¢ mole
terpol yner af ter BofYnaiidiar cominrach &y SAL btk 3alcbing Q5ROD YN s Wil WRH Bbinat
a tenperat ur e 5bel @urrs{eescn\]ent Mixpite cORPIERt @NY xuidhe MR @chpdRdHO M) is methvl isobutyl
50 11. A process mom;l ar rred I n clar m9 or 10 wherein the terp oI

sﬁe 55'1191& le

prepar ed_consi ot sy, AR TS IENALE rrrrrﬁz%mgm@rgmtgrs:a
percent acryl am dﬂu@{&i dilr® 1@e BE il
cl ai red i n any0one 1éf Ah@orpmec@dsmggof m B2 &loonolelpmmref mulem nr&adrdlecahra(h) 5%

transfer solvent "{{é‘é@ﬁﬂgcﬁ?‘ hfj“}kz 1 tfj’ fosﬁ g £oRofymer jbeing

met hyl i sobutyl tggq i ‘F(“g"‘“iﬁs 9
to 12 wherein sai mmttuﬁ@mt&erral nf ai ne - err unti |

pol ymeri sati o®5i s d8ibgh eapelvaikt g5 atummpd retteum a\rh@mrhler’euf AV talmély eercemdf maleic 65
initiator is di-t-butyl peroxide or dicunyl peroxide. 60 14. A

copol ymer consisting of (a) 28.2 to 70 nol e percent of mal eic anhydri de and
(b) 60 30 to 71.8 nole percent of acrylam de or nethacrvlam de. said

copol ymer being characterized bv a relative vrscosrty of 1.02 to 1. 10 in

di met hyl sul foxide at a concentration

55



of 0.5 g per deciliter and by solubility of less than 0. 10 g per g. of

solution (water) at anbient tenperature. 65 15. A copol yner as cl ai ned
in claim214 consisting of 30 to 70 nole percent of maleic 65 11
17581 802 11 anhydride and 30 to 70 nole

percent of acryl am de of nethacrylam de. 16. A copol ymer—as ctarmed in
claim 14 consisting of 45 to 55 nole percent nal ei 45 to 55
nol e percent acrylam de. 17. A process for prepar |mmjl gmﬂ l{mes cI 1l pd
in ckai m 14 which eonprises: 5 heating a m xture of (a)nSa d=+ma ¥
anhydkidk._ant~(b) said acryl ani de ot 58ﬂeBQiacryI amide 5 in the approprll :
proportlons in a chain transfer solvent mxture to at least [err],-

i nt roduci ng o .al  wei ght “of t he
monomner $~of a@é@%é o égaﬁﬂﬁtfgﬁ’ Egg{é&?g%ﬁegﬁ%éf%tﬁﬁﬁgﬁﬁg%@é@|nihle§@l d

m xture at &nﬂv@@m&tﬁrm 5fmal¢ pbxeastacx[ylanm .until ?ol rrerl sat fonis
C

essent i aI ly g @essgf;gé,)gﬁm P(gi l%%iﬁgﬁg’gﬁ 8&, lgﬁt ?% r’rﬁno and

from 15
fromedo towet c ﬁwsé’ig)n ftheqbdal wdight th‘e’vlh ﬂleﬁbﬂiﬂied n each
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havi ng fronwgght@e@elﬁ kﬂ@fﬁts@ﬂ t sefectefd Eromydi “@h‘F {f%q%g from 1 to 5 carbon

15 18. Aspr Q%‘ y%rm mﬂ g E a9f cyclogikanongsy sai d
copol yner a QkER ot Adil ONwiREdinklh 3 HolR@ig)samcopdljritr WBELT at a
t enper at-ur epctmhamat[oaran}i tteatingesaily polpmey witlr eatert &ch pmpersaire bdlew 3K (proocess as

clained in &W“@Fa ’Wg@ ! ar ed c&)n5| St sf of 20
3010 T0qToLgs J%f He ,,ﬁ:fﬁ,g;;ézakﬁi" AU ey T L
acryl am de methactfd acry am de. . A process as cl al med |n claim?17 or
18 wherein t 28 o@ wlc srasrclaimesion claigh I:Ymnéii ybgelothezcqulscnesBrentrb@f%smrefnt mal ei ¢

anhydri de af t°4§5 %"fg %:'IE\‘Q %rﬂa Q‘i‘q'/f . 2femo fﬂﬁ“&;fgg claimed in
any”one 28f gfidhih R ylne i jehe (4§ RNIIRA isoRutyl k6@ e/&ntziﬂ xture

conponent (4)netlgl—2egdnammeand conponent || i's rret hyI | sobut yl| ketone or 25
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t he .hydr3sl ypecknt makicainhyiritier43ab yfemolo pereant adrklahude st Alto 13amor&epementan3mn| um

sal t t hereoftyrgee-cl ai ned on concentration of
30 1 cast 2 pany A PREp s o A et oA AT AV Ao aner oi n
the terpol yrrea C&Bﬁbé&i&scﬁfméﬁln HOIAT siBRta8tialS as hepehite M ded@ibed @ asnbnedr i de, 45
to 49 nile pExmples Bctoyl0ani de and 9 to- 13 nole percent 35 stérene 4R5. A
process as Clzéﬂl r@g‘gf‘ﬁ'ﬁ’“qs@ dgmi%‘ éﬁfhﬂcﬁth’e&‘kP‘F@f%’lbHB@'f%?Séasd i bed in
any one of Bxg e® af claifid 1:?\cﬁfnp@43$lﬁlcﬁ~§asc$e%h alel) 9| PbrdickeTa

subst ant-i_al blyima¢ memeon"eb@ff@aim descel beti2é.n any one 40 Exanples 8 to
10. 45 R a4 27. A
ter pol yrrer as clained in clai mdly, Pl\&'}d: at%ﬁ'f‘ Ben prepared by a process as
clainmed in any one of clainms 9abéh antdS. A copol ymer as claimed in
clai m 14 whi ch has been prepared by a process as claimed in any one of.
CLAlIs 17 10 22 A T i . 0
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