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agi tat ed 2, ﬁa x§i 5o BYSH s&em.s@nivlgycﬁgga ng
3%,aquegis hrﬁe@&lbgrrfac SitrBdeh for 4 GotirY 8tfed MQheQﬁé-eﬁuﬂQ&V@fn% oY
f||trat|ogadf.wa§ B8l w ueg%dt,,gmﬁoggmo 1 K&t er an alr dried. This starch
desi gnat eqhgiiied whs beyun a0\26U RAT ariil Cafge Bl @ddel atHeViRixid@SwadHRRSd B63-65°8 wHilgN I ar
manner Qrdrgeac Wadadaad bt 53¢ C1 1o nivhutes! 1gry 8008l Cralgh @V antl ITRArGeD wefe aliddd depdritsly The
starch weiSsiowdf @kl Bdoure ARG thel Sve&ditiGh; chafgel I wasl adibd BiCAS * d@hd ha iniiXtee héakedrte N
- "C', vaso Ty, et @cd dischirged) TS solits iwereB.3%L sl agybolyinetl whs dekipeted CoPolfmxeanpl € 2 Thi s
- exanpl e ddhe sk cbbempib Ravas difutsidywite watgrcid a elacosity ofelchiuf 1.8 Ba.<SH1800chs) afd coafed Bxanpl e
1, acryhanipdesrduc witedbantheackigd intacbd’¢ dven.Fhe iceatedawalipapprrshowdd gond Femioisteniog t he
pr esent charpplenandgdhesigmtothewall 1-| it er four-neck flask was fitted with a
t her rmrret er, condenser, agitator and subsurface purge. The follow ng

chaf g”%s repared 4 EP 0 216 091 B1 A 30.0 g acryl am de, 50.0 g
acrylic a so |u hydrOX| e solut on nDdlfled starch
of Exarrpvg’s'fgthal }; ?I g dﬁﬂi {f{qsol mi ? yre of
| iZhIS gT |e % ?@Bam ﬁ?’pand st(vg:«zﬁ?éaw‘nas 56 a;tte %g)(p?
gpd [ Ecﬁ Locar ®hatl a in 1)
L using a g s.ﬂ%%‘?@oﬂ Jrs%?&?éo ? Star nBc" Tmesdlas &ééﬁ&%' on of ethylene
- diamne t J o e LSy A g U VAR
~and 0. OOSacg,n 28126 Bhr@ Sckiium( oﬂihéTBJHGﬂﬁ'te Yl €60PdrsN, h!ﬁ. h9|6ne-
DuPont ) . @sac&l%m%egrhé\%&idalﬂ&e&é@ioe” 1 g ethyl acetate, and 0.0

Vazo-3b2[ ecégolynier 60sinkilagtoAnbdlgngd 114k Wdfo}(ypr&xyﬂgplﬁa Slalel Instesdt Sfah Aamd s@rd@24 g

Vazo- 52[ ewdrg 26.80% of pre-enul sion A was charged 10 to the reactor and was

pur ged suGanolyiveee Z Sinian torGopolpoeen ubiog acld doowsrted @RI8¢actarchlhe polids eeriS2%N A in a

sl ow addCépsivmer 8c8isitar twaGopglymey d dusing hirdrexyprogytiguar guor. The $vlidsrwere Bt | on was

" begun at Ca®iymenPcFiwilaClecfogelyribr Sdidingl20.0prets Biasch Br Ehevgalisls wegt28d%t 0 [er] whil e

Char ge C Gepohanend@ Bimilgrde Cppolymen TnisingtGa. hvdtosiprorgonetyt celiiaseg Ehorsligiwe@har ge

D were adefftfe-separately and slowy over 3 hours. After the slow addition,

c harge E Vide C%E@Gr sd‘t"’e?‘Be"('!‘V&'i"RT "} I’f@e'rﬁ"S% theiscasibaas fetegnineg %@'@'e@dﬁF%‘%nd
diischar FeRdPMHE YNNG ARNUEPE=28. 306 The copol ymer was desi gnated Copol ymer

1. The |l atex of Exanple ter to a viscosity of about
1.5 Pa. s (1500 cps) and Gloealwrcnsaids\mlwa;m eVisbosita(Pag) B bar then dried in a
[err] oven. The coated rTRaper| sho gogd rejgprsten| ng character and
adhesion to the wall. 20 BEganplle 3 Ys ng tlhe pypocedurp of Exanple 2, other

graft copolyners were prepaged gs foldsows: [Copolggzer 2} 0.08
N, N -get hyl ene- bi sacryljam de wag i nclagded ijn Chaygge A. | The solids were
28.6% Copol ynmer 3: 20.00 g modi fli ed 2sarch JA of sisanplp 1 and 178.0 g water
was used instead of 10.[0 g 25 nodi2fs ed qtarcle The polids were 28. 6%

10 25 15

50 The above data indicates that the graft copolymers 1-10 can be used as thickeners.

Example 4

Other graft copolymers were prepared following the general procedure of Example 2. The result water-
in-oil emulsions were tested as flocculants using the following clay flocculating test:

A 1% solution of clay was prepared by dissolving 38 g. Atirasorb clay (available from Englehard
Iindustries, Inc.) in 3462 g. water with stirring overnight. A 1 liter graduated cylinder equipped with a plunger
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Cdpol ymer 4: Similar to Copolymer 3 using 20.0 g. Starch "C'. The solids
were 28.4% Copolyner 5: Simlar to Copolyper 4 but conprising 30 parts
Starch "C'/20 parts acryl anidefp® prdes gacryl i ¢ aci d/ 20 parts sodi um
2-acryl am de- 2- net hyl propane sul fonate and 0. 07 parts N, N-net hyl ene-

bi sacryl am de. The solids were 26.9% 30 Copol yner 6: simlar to

Copp! ywastillep with ithecplay\selibtion plunged fiireg tipsis drmixsthan #hmi of § 08 %cbolytionf the gopolxmerThe

sol i dswagefded2gd glypoecbagri. \fplunper v fpmaypd and gt forriee flogs teseitle belew He é¥hver t ed
t api oc8! 'evekyas imeasprad agdeperded gs wareshp siapiof the fier apihe clgrity of tag $URPMAy Copol yner 1,
usi ng hydro¥ ?‘tﬂﬂwefgﬂ'ﬁi’“ﬂg}ﬁa"ﬂ?& refts gre stpeperablg - J95 reeuis Sreysempared withigyi | or
to éop‘i?i:VWﬁ’fai E°° hYSeeReY SAMES: Starch B. The solids were 27.0% 35

Copol ynmer 10: Simlar to Copol yrrer#{\,BLEy ng 6 g. hydroxypropyl nethyl
cellul ose. The solids were 25.9% € copolynmers were then inverted in

wat er and the wviscosity was determined by Brookfield visconeter at 20RPM
Fol Lpwi ng 4re the resul ts: Cagposition Clay FigCgiastigne | Sol i ds
In Vater  (Ve@aeRdbddy| (StderSAmdint | DMDAAG* | Achtamide | Time [V Glarity 2.3
13 6 25 Ho—65—45- 7

2.5 Dg2op B 2. %0 15 5§ g | Couy | 55

9 10 g.S 20 15 THR abpve P¥ata | nfe¥at bs jhat fhe graft
coped yners [1- 10 .can be usgd as } hi cKenefs. anp| e, a 1e§l°g:$’aft copol yners
wer e prepar ral "protedure of Ex%rrpl b 2% The|resul t
water- in-qil e@enrgi ons were tested as fl occul anf s348i njj Cleer folll owi ng cl ay
floccul ati 0 Lhinla ed wanrhiddlyy L | 0N 0T clay was prepared by arssol ing 38 g.
Attrasorb dha 2 = aYas ehak-d—-Rausttie A-3462 g. water

WINP st rri TEMBOAG: Simsthyidialiyt ammenjusy chigridejuat ed cyl i nder equi pped with a
plunger 5 . EP 0 216 091 Bl was filled with the clay solution plunged
three tines to mx. Then 40 ml of a 0.1% solution of the copol yner was
added eahpplsunged agai n. The plunger was renoved and the tinme for the flocs
to gsettTe below the 700 m |evel was neasured and recorded as were the size
of fhe f Msiog thagrotdvereck Exarviplp 206thdr [strch-apwlamide-ecrylid heid grafhiédpolgrogys vgrenprepared
conposditested as pidment setentiencagbntsusingdhedblowing proeddiire: | . The resul ts are conpared
with a 5Theplymersivesp added toca bleasheddrtiliiegpuintab epncenispiionsst'0.02%; AP Bnd 0.855nbrsad t i on
R ST LY ol b Tl A AL

i - (L[] N
T e tit@ium diggiﬂi?gtr}zng%enﬁon by the method_l_3 scribed in TAPPlggagdard #T413 g? D 53

?50udy The graft ccgolymer compositio%s and testing ey Its are shown Tﬂlﬂ? 1 aCd compared with a b sk
ed "contro %

d Cially em ed retention nt_whi designal I and assigned 1
9 and a commercially pf% retenti a@faeawr iC vi;]atsr gflg a g as

34.5 SEMIRVENS D amioca (85 water fluidity) 20 * DVDAAC:

di met hyi di al 'yl ammoni um chl ori de BEpapplie 5 25 Using the procedure of
Exanpl e 2, other starch-acrylam de-acrylic acid graft copol ymers were

pr epar _ i -b-s—ae»—cg—t—he—f—e-l—l—ew—ng—
pr.oc_edEre: The pol ymer SOTROSEOdded to a bl eadhed "ShalFPieption Additon Level
c

o}r%a nf readréhansed ¢f Starch 2mound | OBcraamldd) | 2&Htibaged 0.025% 0.05% 0.25%
D 15 20 6.6 76.9 80.1 773

C 15 20 6.6 103.0 107.7 20.8

Blank - 473 48.4 473

5 Control (at 0.025% addition level) B X 1000 1000

The results show that both graft copolymers served as retention agents with the copolymer containing
the allyl glycidy! ether starch derivative exhibiting optimum performance. '
The graft copolymers prepared above were then tested for calcium carbonate retention and alkalic
s0 dynamic retention properties using the following procedure: :

Calcium Carbonate Retention:

In a 1000 ml beaker, 660 ml of pulp having 0.5% consistency (0.35% fiber and 0.15% calcium

56 carbonate) were added. The pH of the pulp was first adjusted to 8.0 and then 1.5% alum (on the weight of
pulp) was added. The whole mixture was stirred with a flat blade stirrer at a speed of 120 rpm. Samples
were prepared at 0.03, 0.05 and 0.25% addition levels of calcium carbonate and agitation was continued for

20 seconds. The whole mixture was transferred to the headbox and agitated slowly. After removing the
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on the wei ght of the dry pulp. The pignment retention val ues were determ ned
at a pHof 7.0 with no alum present. The paper ‘sheets were then prepared on
the WIlians, Standard Sheet Ml cerodigwgieBt ested for 30 titani um di oxide

pi gment retention by the nethod described in TAPPI Standard #T413m 58. The
graft copol yner conpositions and testing results are shown in Table Il and
compar e8ingf end vailisp derld sasends, e Assisrlever ves Pulioth i shatplyr After it sesendadmnievasinagh was
desi gnaf¥agsedcand fhegrreen pas rameved g bipllers migu, placethemipel top #nq, a heapppller-coych was
Conposi tlsre& e dry th‘e sheet. The shee.t was further dri dp 134 Pal‘ibf"@;?ft(ﬁs &t K‘d)dpl iAg?r Qjehpél[s, ig? arch
Used 5 anant9f cARYD ferbonata Lqtsined on e sheshpgs measurediyity a Pagalyze®e, o 0594

0. 259 20 6.6 76.9

801 0_4%|k£%ne l’;;’y?agi&fetention 20 -

_ 15 6.6
103.0 A pub® donfprising 400 %2.6%%:2 hard wopd/soft wood bleached in the Valle
47.3 Beater nf]aining 30%_cal un';3 carbonat on%ﬂ)t Walght in_ water ntﬁﬁ'- ﬁ:@%ﬁ%&%ﬁ& 'vﬂb
levels) diuted to 1.0% considtieyPwith water %m_ogpm hardnesiqqg anairgfﬁ’p-vﬁfs%w)r xmachP847det filer DOt h
graft caROibsMRhies phRl 0434l cadiurh @hrBéHateO [bf AFE MeSsolitidn|) 34.6% coRpHRbY i) ©8#L Abrkli NY
the al | Wasdal oy Gl Weighty W& ad8ddPdng hixa@ ¥or ¥Rt RowE 1w thi Binp WadpHPRijustdl 1 Rewifhaipance.
The gr aNkOK.OMEsh YOE% Sof D {af PatiphtlertD 00t WBIEIR tlolted with Sdiskiliambetiyd| dhiokid®, Gadillwnat e
ret ent i @ipolpphdsphbtk ahd adiphOacidClyl 817536 bicinaiuision ofdn@P®il suRSinid atid gnhiydiridle badhladw ng
pr oc el ukescried lircV$+AR3 102, dba vedrecadded ©Niel mimp while mixihg BCI0HM. FetaladrmimbdsOa palynak  pul p
havi ng Senfplé ©02556 st thaavpighittf BBKowas bdtled amtall@yeli38 iixcibranctmar 86 secomis hthe pbednt wer e
added. Tetantigni] obfhetfirsd panglapd fires weier dsterraitigduibyt thel methodBdederipad] int TAPR! drodsionall testh (on
the wei giethobT28ipm39- Thigdeshig et to TeasuteHbs welativetendensy wkibe finep fractiop tpistan with the at
bl ade sfper rather ghangio sfg\eﬁ;dhﬁbf'at‘fz%)mr‘b?ﬁ'“'%&rﬁ'me_éggfaqw?é’. Wibdenee diy sigplatipned pager 05
ant” @ 2896hingserditigps- 1 her 139 valug) the batieciag eriditn Wit tupcioniyiaPaeer A13kingRPe@iAN i nued
for 20 secdhadl shawidheegitaobizinad e was transferred to the headbox and
agitated slowy. After renoving the 16 L IEP 0 216 091 Bl stirrer and
waiting for 5 seconds, the drain | everP-alls pul l ed up sharply. After 5

secongds, the Lever was released and the screen was renoved . Two blotters
wer e pl aced o Stdieh Yseph [and &aC@eRefentian] | er | - couchAlkedine Qyvardict o dry| t he sheet.
The sheet was| further dripgsh! nogsqgaikg.gg%yer%@ﬁpagt EERIIReteRidnel 24 hours,
t he anobunt of Fealei-vm-garborgte—etHa-hed—pr—the——shdet—was—easuHed with a
Panal yzer[err i AE-DyndPAC [RIRBAHt] on 7K§pul d conpf¥&ing 400 CSF
bl eached 80: 2 h?ﬁ% wodd/ & t Ig%%hed Adit ( P4

Beat er) cont aj ni é"’"{%O% cart] um &4f bonit >

B ZLILILEA

5 D\ ka

cont ai ni ng

100 ppm har dnessComrst 1( diil.4utieded® |1. 686 cpnsi St endyot Mested wat er 100 ppm
har dness. The{ i Wlip E X | O R0 fiper apg; fToer] fi nes plus
0. 3% cal ci um Hadh 7 )éj@oﬂ PQJQO s ™ 9 i ines.) 0.5%

al um¥based on” putgylamideiarylic agid sorplymetiavailabile from Sdlgenovsed aid. 0§ additivehen t he pul p
was pH adj uste®¥qo 7.6 with dilute NaOH. Then 0.5% of (an anphoteric corn,
starch treated wth diethylam noethyl chloride, sodiumtrtpol yphosphate and
aom%i C aciThesttasufls shéw WeQfantatpoBiMelso Pebses s@dricdd CAICHIY barbdAsS reldnfiondRdpdriiasiny dr i de
such as 15 described in US-A-3,102,064, were added to the punp while mxing
at 40 rfmampd@ er 30 m nutes, a polymer sanple (0.025% on the wei ght of
pul p) was added and allowed to m x for another 30 seconds. The percent
r et ent i onsUsind atriecedure gimilgs dpsthat seeeribedrie Exapploc. etbar stereh gl conplvmees wetet iengred
descr i béed fesiedrinpippingge uginosthe,ieliowing @rocedyiet hod T261ppm 79. This test is used to
measuge t Hénbleathad sefiowaod ﬁ&gvrvé? 2 1EheconsisiEney forbeaten By YajoxsBeplar g approximalel | ber
rat her %ﬁ-?fg‘cﬁ%?i’la (R‘Pf‘??éf e s’-{)TH? uip j3&ilteq ‘t"?"dtag; %?rﬁﬂ'@}" @:}Y dﬁ%i‘?‘ég“_y then
tur bul eQEEefZRT & 7 pH ity sty i, Th e slarlyp eed T o iaipage tSSyjncs ppulgl systam, o
val ue mpI%s%f © PO &\gsgr ‘%ff .?n reatrf\ i s? 0.1 %o on a
! t0 ﬁle n% t];a?at l ck. 'E &m

Tabl e 1 | SHORGE %, ihs A which has & marine
[err]so R% é?d?;héooéﬂ the 500 ml mark. A prete! ihd¥ar. dﬁ@%l&ne of 1200 ml was chosen. After the pulp
slurry is mixed for 30 seconds, the stopper at the bottom of the cylinder is pulled. When the pulp stock
volume is drained to the 1500 ml mark, the seconds timer is started. After the volume is drained to the 300
ml cylinder mark, the timer is stopped. A sample's drainage rate is measured in mlsec with the best
drainage aid having the fastest drainage rate. ) -

The control for this test consisted of a cationic starch ether derivative of the prior art, i.e., the Dow-
Quat®, a quaternized waxy maize starch containing 0.26% nitrogen from Dow Chemical.

The copolymers were also tested as clay flocculants using the procedure described in Example 4.

W G
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07 03% 0. 05% 0. 25% % First Pass % Fi nes Retention D 123. 3

108.7 115.4 | 72. 4 46.6 C . 133.6 112. 8 123. 5
74.7 54.4 30 © EP 0216 081 81K 58.5 44. 7 44. 7
69.5 ' 43. 4 Control - 71.4 68. 5 68.5 Not
Tested Hydraid 771* 100.0 100. 0 100. 0 78. 3 59.6 35

*AQ acryl am de/ acrylic acid copol yMBLEdYai [-abl e from Cal gon, used at 0.05%
additive level. These results show the graft copolyners to possess superior

cal ci unI\ car bonat e r@Jnﬁ,ag.ﬁoqn pr opertr ef. Examp}g.eaﬁ Usi ng @,apr:ragceugwne simlar
7 ime

to that deserrbet—rrExanp gt pr epar ed

and®tes esga fof g N ad)é"%épn f“ﬁ’éa"F"Eﬂ oW ng Aﬂ?&ﬁ‘@ﬂure UABTedched
soft 0d R af t 'B‘ﬂ'f“p at a 1.%%consisf{ency is beaten inl a Vajley Bdater to
approxijmatel y}600 C. B. F. (Cahadi an St pndet® Frpenegs). [The pblp is {diluted
W th Erpro|ongai M a Bhad% ¢ONSLSTENty THEM NEUt T Al Zefd 1D V- QoW th
sul furijc agid] This pul pyst ok iggusefl o he| dr ghoidage] tgst|i Qg reutral
system| gaip! s of the polymgrs are afldedggad t|eatygnt | evel b of0.|1 to
0. 2% on| déntrolPlll p basfs to a 45 rrt al qu%o[pf [ hesgagut rpl pul p stock. Af ter
M xi ng fer—enat—fi-Att +he -s—eareteed S-aduatied
R, otaamnog ar'ﬂrdﬁaear%eg TGP E rrgrﬁrfwﬁwgt er| whi ch
PRI | er g oned he 500 M _mark, A edetler m ned
dr ai nage voI umre of 1200 m was chosen. After the pulp slurry i s mixed for
30 secon®wm, abbyecresite gpwrthesd giah eoivlymesoolfl bb lwesdoag|drairdegs aidssin helrhapdfactiiein t he
pul p srapstlor gsdlayrfiecculenteir ai ned to the 1500 ml nmark, the seconds timer is
started After the volume is drained to the 300 m cylinder mark, the tiner
dppEdle 7A sanpl e's drainage rate is neasured in nl/sec with the best

dr ai nage_ai d havi ng the fastest drai na%Fe rate. The control for this test
consi st e?{’ ookl '°é‘t"”€a?f‘ t'"sgetat R ugt Ak g icgeAlympEs ?Ff‘“et rrgsersir'rtertwaraf d"'f'"ge t he

oy et TR AR Hgsf:'. LB Ml 20

usi ng escrr TABLE |V
Conposi tion d@\ynage CI ay Fl occul ation 5
Starch Starch DVDAAC Acryl am Add. Level Ti me
Clarity Uspeéd AretH—0-—1-94 O29%—- 25 —20- 15
1424 Copolymey Starch38 Acrylan‘@eé\ylr ]ﬁ:rylrc Acid AAg AMPS* zy\l'MBAM“ 20

15 157111 30 1b2.9 20 36 30 Cl ear| Bkank 0.07

86. 3 7% 1 Cdonteol 50 20 - 0.07 100. 0

100.0 F: [Pprr]13a dilet B§l aymi noesthyl ctul oride tregted-85{flwahi ty jcorn starch
from Natiopal ®tarch 36 ane Chemjcal @rporgti . [The &®ove fresults
sho® t hese| graf® copoPYynefs woll d bejused as drgin&®e pids in t

nmanuf act ur €« QlyiumaPRFylarfidePSmdttlyivophneQuffrie Nt 5. 20 Exanple 7 The fol | ow ng
exanpl e i || usiN-MetGionddRachigni@f the graft copolynmers of the present
| nventr on Mﬁg—ﬁﬁﬁHﬂ#@Hﬂﬁ-@—eﬁﬁHﬁt—ﬁgﬁﬁ—Sﬁ%—gﬁﬁ*

rre vver e si,n I et her
trea't ed 'y'ﬁ V%? F’r ?ﬁrf ;gl-:rxssq%"?/ n\(# ar é’v° reof'es rg’ ﬁ%’d@
Como m?s o, S Were strrre eve s of salt
ITp gaf? ’Tp fﬁﬁfﬂfg 50‘ regel d
é?iﬁ an ac cryli %o;i% er (b&ﬁ p\oge stry fitid lossa&]m 1VBAM
agents) were run as controls.
45 Criteria for performance is based on their ability to maintain the lowest amount of fluid (in cubic
centimeters) lost from the mud especially in high polyvalent sait brines and at high temperature.

The results of TABLE VI (below) indicate that these products exhibit advantages over conventional
additives. Samples 14 and 15 proved especially useful at high temperatires and in the presence of
polyvalent salt as often encountered dusing drilling operations.

50

66



11 30 20 30 20 0.07 12
30 - 50 20 .- 0.07 13 30
40 30 - EP 0216 091107 14 30 20
10 40 0.07 35 15 30 20

N N- et hyl enebi sacryl am de 40
usi ng the standard procedure described in API

50 * sodi um 2-acryl ami de- 2- net hyl propane sul fonate

TRéBIgofiol yners were tested for fluid | oss
Recom nended Practi ce,

13B,

May, 198
| evel s of
[erry ai(
(AM AA)

agents) \
t hei r abi
| ost,,fron
t enmper at U
exhibit §

salt.
[err]
opol vner

S| W8 Rac kil eéit'd! R&S) Fﬁlfd' L@sﬁﬂ% @EH@? Ficid Mt agdpl @dcly AiL!
nduct ed after

Test goséRezeCL

rn starch (

bot h_enpl

ek

¢

161080488 @Ol

i

0,

1111

£ {30 ?ﬁ

ngs of._og

©

ese

N9
ruds at
ic acid

1) and an a
ustrv as fl

=y
A
°

&R

Y
JCI AL

R

ol

ere riun
litylZ o

s cont4ol s.

intaén th

n t hetdrud lespecfal |l y
re. e rlesult& of TABLE VI
idvantiages| over82onvent i bna

457
| onest
in heg

€

Cete
a¥ouni
h pH yv
(Felo
addi t

ia fa@s perf

or2e@ncC

of fouid (
| ent 48al t

U
ves. Sanpl

in €ub
r i2p%®s

i ndf€ate |t ha?5t

s 1% a

P 800 +ha
C3GPent
h N800

nes¥ pr
nd 15 p

5ed on
net ers)
i gh
bduct s
oved

h t enper &t uf ed%%nd
d durli ng®8ri1
&g | P

Tk

*val ent

yc‘h%ﬁ‘?'i‘ﬂ‘ at h y
00+Eph 216

f :WQAenc unt e

ol v

balroadmére Leviel FI1U|4% Loss (82 O
erT] ) (ferry)
25

especi al |
salt as d
091 B1 TA
Fl uid

Loss 5 ([

7.

6 clad
7.4 15
7 1.
8

300 +
5.5

in tR® pr esenc%5
og@"'A o[err]

pera Tons
PSat ® Nadl %ﬁ?
Loss (8 O
([errj)y r 1 7.

NJ

[errr) 4
300+ 12
9 4 300+ 13 6
46 205 300 + 10 14
R water-in-oil emulsiorf inGwhich is dispersed a Water solubié ot 2 water swellable gréft Eopolymer, the
emulsidhComprising 1 Corn Starch 45 8
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5. Emulsion of claim 1 wherein the water soluble monomer is present in an amount of 60 to 80% by
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“ 6 Emuision of claim 1 wherein the inert hydrophobic liquid is selected from the group consisting of
benzene, dichlorobenzene, toluene, xylene, 1,2-dichioroethane, heptane, octane, isoctane and nonane.
7. Emuision of claim 1 wherein the inert hydrophobic liquid comprises 25 to 40% by weight of the
emulsion.
50
. 8. Emuision of claim 1 wherein the oil soluble surfactant is a nonionic surfactant from the group consisting
of hydroxyethylated nonyl phenols, hydroxysthylated long-chain monocarboxylic acids and fatty acids,
fatty acid esters of sorbitol and hydroxyethylated fatty acid esters of sorbitol.
55 8. Emulsion of claim 1 wherein the oil soluble surfactant is present in an amount of 2 to 15% by weight of

the total emulsion.
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% 6. Emulsion of claim 1 wherein the inert hydrophobic liquid is selected from the group consisting of

benzene, dichlorobenzene, toluene, xylene, 1,2-dichloroethane; heptane, octane, isoctane and nonane.

7. Emulsion of claim 1 wherein the inert hydrophobic liquid comprises 25 to 40% by weight of the
emulsion.
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8. Emulsion of claim 1 wherein the oil soluble surfactant is a nonionic surfactant from the group consisting
of hydroxysethylated nonyl phenols, hydroxyethylated long-chain monocarboxylic acids and fatty acids,
fatty acid esters of sorbitol and hydroxyethylated fatty acid esters of sorbitol.
- % 9. Emulsion of claim 1 wherein the oil soluble surfactant is present in an amount of 2 to 15% by weight of
the total emulsion.
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