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COVPCSI TI ONS  USEFUL AS FLOCCULATI NG AGENTS This invention r 't '-'. '
hyﬂfophlllc cationic polynmers useful for- exanpl e as floccul '\3%§§gnts' 'r
- For such uses,. it is inportant that conposi tions contai ning the polyner ca :
be rapidly dlspersed or 5 dissolved in water. It has now been found that = -
conpgsi tions containing an excess of a hydr ophi |'i ¢ cationic pol yner - .
together with an anionic surfactant, which optionally forms a salt with the
cat foni ¢ pol ymer, can easily be. dlspersed or dissolved in water. 10 -
Accordingly, the present invention pro i des .a wat er-miscible conposition
conprising a) a hydrophilic cationic™bTymer b) an anionic surfactant, c) a
water-inmscible oil in which the polyner a) is 15 = I nsol ubl e and
'd) a lipophilic non-ionic surfactant the nolar quantity of b) being not
greater than the nolar quantity -of the cationic nonomer units of a). The ..
polymer a) is free of anionic nononer conponents, and is 20 conposed '
either entirely of cationic nonomer units or of both cationic and non-ionic
mononer units. By the termcationic is meant that the nononer unit-includes
a group which either carries a positive charge or which has basic
‘properties and can be protonated.under mld acid conditions. Preferably ;
such groups are am no or quaternary anmmonium 25 - groups. Suitable polyners
a) include cationic additio I'ymer.s: such as .
pol yam deam nes, pol yequ éaﬁgﬁégplgngs %%EMﬁgﬁﬂggg@as descri bed for L
example in US Patents 3 ZI0U 308, 3 275 588, 3 329 657, '3 632 559, 3 753 931_'-'
and 4 056 510. Prefer- _
This invention relates to hydrophtltc cationic polymers useful
for example as f10fculat1na agents. For such uses, it is important
that compositions eonta1n1no the polymer can be raptdly dispersad or

5 dissoived in water.

It has now been found that_compositions containing an excess
of a hydrophilic cationic polymer together with an anionic surfactant,
which optionally forms a salt with the cattonic polymer. can eastly
be dispersed or dissolved in water. '

10 Accordingly, the present 1nvent10n prOV1des a hater-m1<c.ble _
" composition ccmprising '

a) a hydrophilic'caticnic polymer

b) an anionic surfactant,
c)a water-tmmtsctble oil in which the polymer a) is

15 "~ insoluble and :
d) a lipophilic non-ionic surfactant

the molar'quantity of b) belng nat greater than the molar quantity
of the cationic monomer units of a). | 7
. The polymer a) is free of anionic monomer components and is
20 composed either entirely of cationic mononer units or of both cattrntc.ﬁ;
and non-.ontc monsmer unlts. By the term cationic is meant that the
- monomer unit 1n'lud°s a group which etther carries 2 pOSltlve .harge o
or which has basic properties and can be pro*onated under mild afzd
. conditions. Preferably such groups are anino or quaternary ammon ium
25 groups Suitable polymers a) include Caulﬁﬂlc addi tion and conden-



abl however polyner a) is at Ieast partly conposed of vinyl 5 addition
poFyners of cationic and optionally non-ionic vinyl nononers. Preferably .
pol ymer a). conprises at |east 70 % by weight of such vinyl addition

pol yners, nore preferably at |east 90 % . especially preferred polynmers a)
consi st entirely of such vinyl addi ti-on polyners. 10 ' - ~Preferred- :
V|nxr|c nononers are wat er - sol ubl e mononers based upon esters and ani des of -
acryric and met hacrylic acid, vi nyl - pyrd2nres, - di al | yl ami nes, '

N-vinyl pyrrolidones and vi nyI ethers. O the cationic nonomers, pr ef erred'. -

types include the dialkyl am noal kyl and di al kyl ani nohydr oxyal kyI esters of”
acrylic and net ha§iM|othcﬂCymdrs $bch aanﬁblyhmmmmnomlmhﬂenaimﬂesnmml um

conmpounds; di al kyl: al am de net CE Yl .
the correspondi ng ?aﬂ'] 56%?!”5%@&#5 %gnﬁ@ g ﬁy}%@gpt%t Pgﬁgﬂc?ﬂ? :@gf ers :
of ‘acrylic and ne8¥ér §88 £ 32336525 3aﬁﬁ2 859 ﬁyV@ﬁBﬂlm 4 ritb6t 6. Prefer-
fﬁér§8p°”21)??e2*p§%%?9n8%@“‘1*?“€'§r )3 plcheast thring bothbi g 105 and
conpounds, theSal f4didian fpodyme T‘Fo?fncﬁéuliﬁé d apkiogal eaantivais VdﬁM‘O 0 and
S or Nand N at onﬁomier@béﬂerﬁsw Polymer &P compPides awefe@sﬂbby% Dyt Reiyht -
carbon atons, and Elk% g¥@E€s on f t rogen _or sg bg taln90 g
preferably 1 to 4? r?b'f: Yl 1pm PRLYMSrEy OB PYELTHEPIN A Id§R%e®0 *3
unsubstituted or espextialip pdeﬁzyrednepo?jrmer?hehybnsm entsiirbdy . |atFustam Akl i s
preferably benzy1ad§ﬂﬁg ny, however, the al kyl groups are

unsubstituted. Mre pre catlonlc nononers are those of .fornmul ae
T-VI [err] [err] - Jerr] i

tn the above figrmul ae, ggkddreltSyiblyPlc HBAGHERs (& l:afe%--gﬁtm% nfornoﬁéx@ybased -
upon esters and amides of acrylic and methacry].c acid, vinyl- .
pyridines, dwal]y]am1nes N-v1ny1pyrrol1dones and viny) ‘ethers. Of
the cationic monomers, preferred types include the dxalkylamxnoalkylo
_ and d1a1ky1am1nohydroxya1ky1 esters of acry11c and methacryl1c acid,
15  and the corresponding tr1a]ky1ammon1um compounds, d1a1ky1um1noa1xyl
amides of acrylic and methacrjlic acid, and the correspond.ng
trialkylammonium compounds, d1a1kylsu1phon1umalkyl esters of acry11c '
and methacrylic acid; 2- and 4-v1ny1pyr1d1n¢ and_the_correSpond1rg o
N-alkylpyridinium deriVatives; and'N-a]ky] diallylamines and the
20 corresponding N,N-dialkyldiallylammonium derivatives. In these
compounds, the alkylene group forming the bridge between the N and
0, 0 and S or N and N atoms preferab]y contains 2 to 4, more
preferab1y 2 to 3 carbon a»oms, and the alkyl groups on n1trogen or
sulphur contain p'eferably T to 4 more preferably { or 2 carbon
~atoms and may be unsubst1tuted or substituted by phenyl. Phenyl- .
25 substituted alkyl is preferabiy benzyl; more preferably, however,
" the alkyl groups are unsubstituted. . - o

More preferred cationic monomers are thos__e'of formulae I-VIII
O O My .

1



.cationic nononmers are those of forrmulae | -and |

Y isHOr -OH vihen Xis -O and H when X i's -NH n .is 0 or 1, ~r
ded that. when 'Y is -OH n=t. 10 - “and [err] is ™
- an™ahi on. Preferably [err] and [err].-are all nethyl [err] may “be any con- |
~ventional anion, preferably a halide ion (particularly [err] or an R4SO4
anion. In-a preferred form of the invgntion, however, [err]rs [err]mhere Fo
A10'is the anion of the anionic surfactant Partlcularly preferred "
especially.those in which
.Y is hydrogen and particularly those in which Y is hydr ogen and Xis -0-.
‘Preferred. non-ionic nononers are acryl am dey neth%%)w m de,
N-Vi nyl pyrrol i done, CHFQOt-y-lCWLan_q:t bRl - er @1d (ri]npounds of :
formula I X [err] mhere R is as defir nabove \Qéaé acryla de and
met hacryl am de, partrcMENIy acryl amde, are prefe Preferred
cationic polyners a) are copol yners of .cationic nononers of fornula | or |
(Y= H X=-0-) with nethacrylanlde and/or “acrylam de. I'n the cationic
" polyners a),. the nD(aq qugmnLi £y, gz_ it i gni ¢ ‘mononer. units is preferably at
Teast 5% of the total 2 nore predefably 12-80 nol % partikularly 10-40 nol
% It my be 15 advantageous homever to enpl oy a mixture of two cationic
pol ymers of dlfferlng catlonlc content for exanple a meakly cationic -

polyner (CH - _ .
| c"—c”z"’r B S 7

rs net. hyI or ethyl [err] is hydrogen, met hyl or ethyl X _'is-O or

GO CHpeh

~ In the above_formutae,_Rt'ts H qrdmethy}_
R2 is methyT'or ethyl
R3 is’ methyT or ethy’ 3
: o _ | R4 is hydrogen methy] or °thy'l
RO . o __.X_ is <0~ or ~NH-
Y is Hor -0H when'x'is -0-
| and H when X is -NH-
n s 0 or 1, prov1ded trat wnen Y 1s -OH
| . n=1. '
and Agbts an anron.

10

Preferab]y R2 R and R4 are al] methyl Aﬁ’nﬁy be any con-
\If(%nttona} amono prexerably a halide ion (parttcular]y C‘t@, Breor
or an R4SO anton Ina preferred form of the 1nvent1on,

h o 4 o
b;wever, is A where A is the anton of th° antontc surfactant




of e.g. 5-20 nol %cationic units and a strongly cationic pol yner ofe.g(Eé‘
2080 nol . % prefierably 30-60 nmol %cationic units. Any desired cationic o
cont ent mnthln & defined range may then be obtained 20 by mixing the two
pol yirers i n’various proportions. The nol ecul ar- wei ght (wei ght average NMV
of the polymer is preferably >100, 000, nore . preferably 500, 000, B
partlcularly > 1,000, 000. The MW may be as high.as desired,  for exanple up_

to 20,000, 000. 25 - - The preferred pol4y‘r'rers rraybe structural |y defined
as random copol yners contai ning units of the following three types. - 5 -
- [err] [err] '

e (SperieaAfbhbreterres sasionis: pHETekL OTE tosedt s a

cationi c residue foreflaeablanddbl. eepeciadly. &hose dnevhich Y disnbydrogen and, VI
or VITI, [err] Spa?PﬁqutW‘ ti?éset hﬁﬁEfx@h@”@nﬁl})ger{ ahllyx | 1§u30 non-sur f act ant _

ani on’ such as hal'ide or all c resr

preferably of forrrulalfkerr [err] If [err] and [err] represent t he -
ol ar proportions of Ff%”’@i)""("z}°’Hﬁdm‘(’§’)"ef‘%§r§'§cﬁr\)’eFTﬂdesd“%‘?’?ﬂ?“bé-ﬁm‘de=: h
100, [err] isSpr elf-ehthpymfoﬂﬁﬁc}neﬁ methie Wn@fleéﬂi@lry é:ﬂ%y80nnparé’dhéu|afd| y 10-40 -

and a is preferahl erably. [err]. .~ The anionic
surfactant b) m?oﬁg&uﬁr %foﬁggﬁﬁlg ﬁgi surfact ant haV| ng at |east one .

| i pophi |'i ¢ hydrocarbon re5|due and at | easty one hydrophilic anionic group.
Suitabl e surfactants are described for exangig- in " Surfact ant Sci ence
.Series" (M Dekker Inc-, New York and Basl I vol and "Ani onic
Surfactants" (ed. WM L| nflefl:"&, c H an&z The IlpoprIlc

- Rl
_re_5|due I's preferably aral i R, CH

where R1 is as defined above. .

0f these, acry]amde and methacrylamde, part'rcularly
acry]amde, are preferred. :

10 " Preferred cat10n1c polymers a) are copo1ymers of cat1on1c
monomers of formula I or II (Y =H, X = -G-) with methacrylam1de
and/or acry]am1de In the cationic polymers a) the molar unnt1ty
of cationic monomer units is preferably at least 5% of the total,
more preferab]y 10-80 mol %, particularly 10- 40 mol % %. It may be

15 advantageous, however, to empioy a mixture of two cationic po1ymers
of differing cationic con»ent for example a weakly 'atraﬂrc poIJTer
of e. g. 5-20 mol % cationic un1ts and a strongly cationic polymer
of e.g. 20-80 mol %, preferab]y 30-60 mol % cationic units. Any _
desired cat10n1c eontent w1+h1n a defined range may then be obta1ned

20 . by m1x1ng the two polyme"s 1n var1ous proport1ons. _'

The molecular we1ght (we1ght average M:.’) of the polymer is
preferably > 100,000, more preferab'ty>500 000, particularly
> 1,000, 000. The MW rnay be as h1gh as desrred for'_ example up to
20,500,000, ST '

25 ' The pr'eferred po]ymers nay be structuraﬂ,/ defmed e.S randon _
copo'lymers contaning umts of the fo]lowmg three types.



P+ 36 carbon atons. The anienic group may be any conventtonak acid group, Nl

/Phatic or aliphatic and contains at least 9 'c'a_r_b_on at ons, 'pref-er- abl y
. ptionally in salt form for exanple carboxyl ate, phosphate, phosphonate,

*._Sul phate and sul phonate, of which sul phonate 20 is nost preferréd and
- phosphonate | east. preferred. The nol ecul e may contain polyal kyl ene glycol .
et her groups, but.these are preferably -6- absent. Preferred cl asses af’

-anioni c.surfactants are: sulphatéﬁ'fatty acid rnono- di-'and trigryceridé§?
-particularly sul phated natural fats or oils and sul phated nonogl yceri des; 5
sul phated fatty al cohol s; sul phated fatty acid al kanol am des; sul phonat ed
“hydrocarbons, partRgul arl'y al kyl sul ptignat es, ol ef i n- ®yl phonat es and
al karyl sul phonat es} " especi al | y petroljeum sul - phOnatq , sul phonat ed
. aliphatic. carbgxyl 'tﬁ.c._'_ac'i ds and_ ggters, particul apl v, @ sul phomonocarboxylic-
aci ds and este ald al kyl 10. “s@l phosucci nates’ 2pantial al kyl esters of"
phosphoric. acid; a 1Apﬁaticharb0xyﬂ5b @&9ds (soaps); and - = :
. carboxymet hyl ati on products of fatty al cchols, nonoglycerides and fatty
- acid al kanol ani des. - & the above, the sul phonates, particularly -petroleum
sul phonates, .are p(gferred.. 15 ()!'t is preferrqg)that the anionic
- surfactant is originally present at least partially in the formof a salt
W, th a convent imnklicied®,i ¢ asf defiadrgbloee] iofa aatwinkalresibteal , al kal i ne
earth netal, ammoni um or substituted amonium Zn2+, Al 3+ and Zr4+:
Pr ef er abl greferaislyl detivedf trom afmonosert of oforaupol Mval\an¥ Il mor Ybhlisc cati on, of
20 whichgerr]is particularly preferred. gn the conpositions of the
i nvent i ondy Hém%!lﬂeﬁ',"%’f'?ﬁr?%o%i etant b, fsXels @i pon-surfasdeaht b), the

cation of 114 Siras hal¥ad BF R ¥son@and 2 Vi s Hon2 ot edldt,

5 _préférab]y of formula"-c_o.\mz', -fo-::~i3',“-_oc2}a5 or -cbﬂaé(tng)zcz%zcoéﬂs_.
1t a, B and _X“r"épr."e_se'rjt the'_mal'"a'r_" pﬁopqrtiqr;s of .unfits_ (1)
(2) and (3) respectively, so that asp+¥ = 100, {a+B) is preferably
} 5, more pre’fer_ab]y 10-80, particularly 10-40 and a is préferably
- &£ 15, more preferably L 10. -
10 The anionic surfactant b) may be any conventional surfactant
having at least o.né'.'l'i 'po_'phﬂ.'_ic' hydrdc'_arbon residue and at Teas*; '_
._On_e hydrophil ic 'éni"oﬁi‘é '_grouh.‘ Suitable surfactants are -desc'ﬁbed |
.'..".f'.cjr'_ekamble_. m "Surfactant '_Sci_enc_e S_e.r-_i'es." (Nl Dékkéf .Inc;_, New York
;nd' Basle), vol. 7; and "Anionic Surfactants® (ed. W.M. Linfield,
15 1976), parts 1 and 2. The 1ipophilic residue is preferably arali-
| phatic or a'liiph:alxti_c and Coh'tai_ns at Teast 9 carbon atoms, prefer- i
~ ably 12-36 car!_it_jn_- 'at'o':_n.é'. Thé_ 'anioﬁi'c' :gr'o'u'p may be any COhveﬁtional
acid 'grgup; optib_qai_ly' in salt form, for exa:mﬂe carbbxﬁéte, o
- phosphate, ,phosbhon_éte, sul bhate‘_ arid suiphonate, of which -.six]phcnate
o2 1s mpst_i brei;'erréd. and-iﬁahosphonat_en least preferred. The molecule may

contain-polya_'tkyl-ene' 'g"_l._y'cd'l- ether g‘rbups, bu_t' tﬁese are. preferably



poMyval ent netal may be prepared in situ by treating the 25 sodi um sal t -
of- the surfactant with a water-soluble sal't of the netal, for exanple the _
formate or chloride. In the case of cal ¢ium . calcrunrchlorrde is preferred. -
The -@ni oni ¢ surfactant may have a greater or lesser degree of water
'solubrlrty or dispersability. Preferred anionic surfactants 30 are
Irpabhrlrc and preferably are such tha% their sodiumsalts are

oi | -soluble. Especially preferred are tHose which in salt form | T
(particularly the calciumsalts) give no true solution in water, but act as
WO (water-in-oil) emulsifiers, particularly with the  -7- orls defi ned-
bel ow under c). Jﬂf conpositions of the invention contain, in"addition to-
a) and b), c) a Yt rmiscible oil in which the polyner a) i's insoluble.
5. Pol ymer a) ers d Ln i he Conponent ‘c). may be
a single oil or a mxtﬁrr‘eééeﬁe% qu Sand ARYOHE é‘r"q"ﬁéfa ﬁFerdrF - ) : Y .
synt hetic.. Sui t ab$ud phated rfattwdmd)r mend-r dm rapfi trrigdycenides pepartﬂcen'larly

veget-abl e and ani gp Bgté@awat]hgg#c E)bqugcaq{dbgunt% 8dejlmt’{'ﬁ§y?gff%fsms and

fatty acid esters se types I'n W ng: 1

Hydr ocarbcns B 1. 5“‘*9&?%6&?&)%0‘?“(06&1 e phAtednfatdyi anidgal kpaet aidess | y

1.1.1. petrol eum §\ﬂ1ﬁhbﬁate|a mr@éa%% (di?t%ﬂﬁﬁy %Wymrﬁrﬁm&s C'olefm :
contai ni ng) 15 I nhet [err]

oot or bl 140- [ efiPEORARceH APkin S dinates cesPes iy Catrofels sid?

phonates; su]phonated aliphatic carboxylic acids and esters, =
particularly a-sulphomonocarboxylic acids and esters and alkyl
10 sulphosuccinates; partial alkyl esters of phosphoric acid; ali-
phatic carboxy]ic.acids‘(soaps);.and-cerboxymethylation products -
f fatty alcohols, monoglycerides and fatty acid alkanolamides. Of
the above, the sulphonates, particularly petroleum Sulphonates,
are preferred. R B ' |

repl aced by cationic units of the polyner. Salts of the surfactant with a (j}%}

15_' : It is preferred that the an1on1c surfactant is orrglnaily
*  present at least part1a11y 1n the form of a salt with a conventicnal

cation, for example that of an a]kal1 metal, a]kg11re earth metal,
ammonium or aubstituted ammonium , Zn2+, A13* and Zr4+: Prefarably
it is in the form of a salt of a polyvalent inorganic cation, of

20 which Ca2+ is particularly preferred; In the compositions of the
inventions, however, after polymer a) is mixed'With surfactant b),
the cation of the anionic surfactant mey be wholly-or partially
replaced_by-catiOnic'uhits of the polymer. Salts of the surfactant
with a polyvalent metal may be prepared in situ by treating the.

25 sodium salt of the surfactant with a water-soluble salt of the
metal, for example the formate or chlorxde. In tre case of calcium, .

calcium ch10r1de 1s preferred

"The an1on1c surfactant may have a greater or 1esser deeree of
water solubility or d1spersab111ty. Preferred ‘anionic surfactants
36 are lipophilic, and preferably are such that their sodium salts are
,_'011-soluble. Espec1a11y preferred are those which in’ salt form _
_(partrcular]y the calcium salts) give no true sclution in water,
but act as W/0 (water-in-o0il) emulsifiers, particularly with the -



"Q.ronatic cont ent ' | - b.p. [err] aronatrc free ' -
-270 20 ) - 12-19 . ' - ~» 160-210 24- 454'

J- 310 80-90 _ 160- 260 fully acomati c.-
160-310 1.1.3. Isoparaffins, b p. 110 [err] 25 1.1.4. Paraffin oi'ls (=
mneral oils,e.g. diesel. oil, ?rndle oi I, machine oil, cylinder oi
| ubricating oil, nedicinal para fin oi I) 1 1.5. petrolatuni(preferably
m xed with an oil liquid at- 200 1.2. Synthetrc hydr ocar bons, ' N

' partrcularl from Fi scher-Tropsch..30 . - 'synt hesi s or' high pressure
hydrogenapi{ﬁi def ined below anger c).-8- synthetic petrol (gasoline) b. p.
65-[err] .Kogasin | ' b. p. 190 [err] Kogasin ITI

b.p. 230-[err] Tﬁ!%@h#‘pﬁmga&ﬁ 'tﬁeoinlvention fontam 300- [err] 5 1.3.
Benzenes 39 al kyl begzen % t ol uene, ene, an nethyl; ethyl-, -
tri met hyl addikiqB; 8,2 t?ﬂéa )’tetranethyl_ and hi gher [err] al kyl- benzenes.
2. hbtural vegetab

"~ ‘peanut’ oil, oft BH H”N#F‘Qt%éﬂhhﬁi3ﬁ¥°e&hggiﬂﬁﬁart'CU|%%EX“3UE¥F03EL oil,

.corn oil, castor oi I- and neats foot oil. 3. ‘Fatty aci d nonoesters,
primar9 1y [errPalymer e)snerfsmeiy[dsqurspdeirertheﬂoylcq)424 fatty acids,

~particularly nethyl, butyl and.isopropyl esters of stearic, oIerc
pal mtic and nyristic ~aci ds ahd'nixtures t her eof . 15

' Preferred oils are |l owaromatic carﬁons and a
Component c) may be a ing e oi] or a nixture of oils, and

may be either nature] or synthetic. Suitable oils include oils

from: refining crude petroieum, vegetabie and animai 0115:

synthetic hydrocarbons modified paraffins anq.fatty acid esters.
10 Examples of these=types include the following: |

1 ﬂydrocarbcns _ _ _
__1.1 Hydrocarbons from petroieum refining, particuiariy s
'1.1.1 petroleum spirit b. P 55-140°C (de-aromatised or aromatic-
N containxna) _ : : '
15 i 1. 2. white spirits, paint thinners etc s b P 100 310°C,
| ' preferab]y 140-300°C espec1a11y those in Table. I

'Table I
% aromatic content S “b.p. °C
SR aromatic-free L 100-270
20 ' 12-19 ' .. 160-210
o 24-45 . 1480-310
80-90 .. - . 150-260"

fully aromatic [ " 160-310 -

o i 1.3. Isoparaffins b. p.-iiO 260°C
25 1, 1. 4, Paraffin 0115 (= mineral oils,e.g. diesel oii, spindle 0iil,
machine 011 cy]inder 011 lubrirating 011 w;d1c~ra1
~-paraffin 0il),
1.1.5. petrolatum (preferahiy mixed with an 011 )iquxd at 20°C)
1.2. Synthetic hydrocarbons particuiariy from Fischer-Tropsch
'_30 o synthesis_or high pressure_hydro,enatlonuof carbon, e.qg.



phatlc fatty acid esters,.partlcularly hydrocarbons |i $ted under 1.1.2.,
1.T73. and 1.1.4.° above,

especial ly aromatic- free and | owaromatic white

spirits, isoparaftfin and paraffin oils. 20 . In one particular. =
enbodi ment of the invention conponent c) conprises a mxture of at |east -
t wo gllspartlcularly of a mixture of an oil [err] and an oil. c2) chosen.
, | /wat er required hydrophlle/ I'i pophi'l e bal ance. (CYVVRHLB)-'
val 0¢ of [err]is greater than that of e mxture of [err] and [err]. The.
O/ WRHLB val ue of an 25 oil is the Optimum HLB-val ue of a hypot heti ca

surfactant which-is suff|C|ent to produce. stable 0/ Wenul sion of: that oil _
and water; see for exanple ' 'Cosmetics, Science and Technol og " VVIey 2nd o
edition, volume 3, 1974, gp@eric pesrot keasaliipn) sci erbod F55‘;¥7 ' '

such that the oi

Academi c Press,

1968 pp 1ﬁ§ga751gr1" Enul si on, - Theory ar51~301ga-?3m|ce" P.

‘Becher, Amer. Chem Soc. }[‘u series No. 162, ?th e%*f.\té? c1965 :
Preferably the 0/ WRHLB v err] is less than t ék Preferred

oils cl) have O WRHLB valsymeltmc tfagaffingeillO- 15; sudhpoi 380-A6810de
‘hydr ocarbon oils Ilsted under 1.1.1-, 1,1.2., 1.1.3. and 1.3. above:

e e ose |2k e IR AR . Yokl gEnd; 16 it Lﬁs'
according to the i nve&ﬁhwﬂm, doinethy) -i dinethiviethylte %e)traragthahd apy, hwﬁea
| i pophilic non-ionic @Jrfaﬁtm?i behPenes. Conponent d) . is preferably.

oi | -sol ubl e and
function as a W
forming a WO e

- 10

may be®at&ingl _
| -si dlptral, vagetable or,apimal : I% '{E|d$¥§H%H @Z_géﬁF

oil, peanut oil, cottonseed oil, coconut fat, rape 011,
- sunflower oil, corq 0il, castor cil. and neats foot. 0il.

3. _Fatty acid monoesters, prxmar.]y C1 4a1ky1 ecters of . C12 24

15

- 20

~ comprises a mixture'of'et least ‘two oils,particuiarly of a'nixture _
of an oil c ) and an oil ¢ ) chosen such that the oil/water required

25

.30

preferab]y 614 24 fatty acids, part1cular1y etby:, butyvl
- and Isop"opyl esters of stear1c, o1e1c pa1m1t1c and m/r'sLic
acids and mlxtures thereof.

Preferreu ox]s are ]cﬂ-aromat1c nydrocarbon= and a11-
phatic fatty aC1d esters part1cu1ar1y rydrocarbons listed
under 1.1.2., 1.1.3. and 1.1. 4. above, e;pecwaa!y aromatic-
free and 1ow—arona+1c wh1te sp1r1ts, 1so;araff*n and paraft1n
oils.

In one particular embodiment of the invention comporent

hydroph11e/ lipophitle ba1ance (0/4-PHLB) vaTue of c1\1s dreater

e surfactant or a mxture. Conponent d) nust

~
~

than that of the mixture of Ci) and €y }.The D, -RHLB value of an

oil is the optimum HLB-value of a hypoth°t1ca1 surfactant which s

sufficient to produce stable O/W- emulsion of that oil and uater,
see for example "Cosmet1ca, Science and Technology“ W11ey, 2nd

- edition,. volume 3, 1974 pp 602-7, or “Emulsion Srlence
. P. Sherman, Aradem1c Press, 1968 pp ’46 7 or “Fru151on, Thee"y and

'Practxce" P. Becher, Amer. Chen. Soc. Monocraph series No. 162,
2nd edition, 1965. ' '



“water. The surfactant d) is preferably insoluble in water, and 15 has - -
IN{HLB val ue [err], nore preferably in the range 3-8, parti- -cularly in thi
fange 4-7. If d) is a mixture, these values apply to the average HLB val ue
“the m xture. Conponent d) generally is one or nore conpounds having at

: | east one |ipophilic hydrocarbdh-residue of at . | east - 9, prefer- 20  ably

" non-ioni ¢ suj faat %{Hdsi' C'a‘&ﬂ@e.

-'dl este

9-24 carbon’ atons and at | east one .non-ionic hydroph| l'ic residue, which is'"

_,preferabl y a nono- or polyethylene glycol group,. optionally containing - |

propyl ene gI ycol Préferably thadd/eRHLB vadie af\%}ydb tesy thany thadlof mannitol
and -sor bi t ol I u h h 0 .and .
“Tetronics (Fgégl sPséf%u#a ﬁfg%pﬁmr@h ﬂfLB ¥ &% g){geﬁ‘ﬁl P#%r E%y dne oxi de
.content can sush efjls dedlude hhérdqapbq!hloﬂis 1r1§§¢dju@d96pbd|-?l ¢ ypes of

)3 &ﬁtsa&d')a a@etogbﬁflﬂié \3pugy ethylene

. oxi de (Eg)) and/or pr opyl ene oxi ? S to aliphatic
al cohol s? 3010 the Wgephe%l such aily iacivde these 9"&5@41 "Hi’?(’arioﬂa% des,
partial- fatty,n@ d2 eahar®. @boww) yol s;-and -veget abl e or. ani'mal. fats or oils;
partial fatty acid.esters of polyols; EQ PO copol ymars WI t h hi gh PO content

- (Pluronic type); EQ PO addig i e havi ng a hi gh
© PO content (Tetronic type) ﬁ‘a Qﬁg?ﬂé@p? accor'i 9 % BYe 8P9et hyl ene .
glycols wt hcmmphatllmaddttoholm ade bl kpd gienol s; and di esters of nobno- or -
pol yet hyl ene glﬁcglﬁp\ghﬁhdgl ho"ilﬁhh?c fs%'i-ﬂd/ct%ﬁ'tds The preferred nunber of
|

‘et hyl ene oxide units I t1on pro ucts. of EO to fatty alcohols and -

o al kyl phgnols is 6 and i, addltlo cts_t y acjds and in
5‘ of pol yé‘PWPEHE | J3 Rrefe uﬁ’r%'els':"!)'ibci himay b 3,5 i8Peap) y

1- 10. . These surfaetant or a mixture. Conponent d) must function as a W/o
' -_(water-m—o:l) emulSifier, that is, it must be capable of forming
~a u/o emulsion with at least part of the oﬂ c) in the presence
of water. The surfactant d) is preferably 1nsoluble in water, and
15 has an HLB value <8, more preferab'ly in the range 3-8, parti-
' cularly in the range 8-7. If d) is a mxture, these values apply
to the average "HLB value of ‘the mixture. '

Component d) generally is one or more compounds having at
_ | least one lipophilic hydrocarbon resxdue of at least 9, prefer-

20 _"ably 9- 24 carbon atoms and at least one non-ionic hydrophilic
residue, which is preferably a mono- or polyethylene glycol group,
opt1onally containing propylene glycol units, or the residue of
a polyol e. g._glycerol _mennitol_and sorbitol. Other suitable types

- include hydrophobic Pluronics and Tetronics. (RegiStered Trade

25 Marks) in which the high propylene oxide content can be regarded

- as the lipophilic residue. '
Specific types of non-ionic surfactants 1nclude.

Products obtainable by addition of ethylene oxide (EO) and/or :
- propylene oxide (PO) {(preferably EO alone) to aliphatic alcohols, o
30 alkyl phenols, fatty acids, fatty acid alkanolamides, partial o
' fatty acid esters of polyols and vegetable or animay fats or oils,
-partial fatty acid esters of polyols; EO/PO copolymers with high
PO content (Pluronic type); ED/PO addition products to ethylene
diamine, having a high PO content (setronic type); diethers of




are average val ues and need not be |ntegral Fatty acid residues may be
satirated or unsaturated (if 10 unsaturated preferably nonoet hyl eni cal I
unsaturated) and are preferably acyl groups havrng 9-24, preferably 12-20;
carbon atons, particularly residues of lauric, myristic, stearic and oleic
acids. 'If an alkyl group is the sole Ilpophilic group, it has preferably
9- 24‘ nmore preferably 9-18, carbon atons and nmay be straight chain 15 or .
branched. In alkylaryl groups the alkyl group preferably has 4-12 carbon
‘atons and may al so be straight or bratthked. Partrcularly preferred sur
factants are those of formula X-XIIT [err] X [err]

\>/\</|h| Ezﬁr{]err] - [er?o'to- or po'lyeeth lene glycols mthXH‘rpthfd allcozhols andXHliyl' n.
[err] is the acylp'\eggiﬂué“%f‘{‘égt%ﬂsl Eﬁa‘l“]"E" [C{rr?qwa'rxlynaalcrcqis withs the

nonoval ent resrd r I ycerol; or di- ‘to tetra-ethylene glycol t -
Is 2-3 r Lléq’glf’azﬁg P#tg a‘fﬁls?, 5 and m is . 4-9. The HBL. val ues of :

non-ionic sur actants oFALE WoAE yef_ug,ife cﬁ.}ﬁﬁ' AdTViéh
ont e, sur TR pPErsEe dubas opetthfer ot BHFRY !

order to function as he ‘ca culated
HLB val ue nust5 bepr@rlsat%pftEpaﬁezfaatym@ﬁhﬂseam|a18y1 P@eao}ﬁ gsué ard dnl s

[err] and [err] tdhRAtidre pPbducts to fatty acids-and in di-esters of po\ya]ky1ene
glycol, the number cf EQ un1ts is preferably 1-10. These numbers.
are average valuves and need not be 1ntegra1. '

Fatty acid res1dues may be_saturated-or unsaturated (if
10 - upsaturated, 'preferably'monoethyienicai ly unsaturated) and are
preferably acyl groups having 9-24, preferably 12-20, carbon ztoms,
particularly rosrdJes of leuric, myristic, stearrc and o1e.c acids.
If an a]ky1 group is the sole. 1i pophilic group, 1t nas a*ererab’y :
9-24, more preferably 9- 18, carbon 'atoms and may be stra ight chain
15 or branched. In alkylary] groups ohe alﬁyl group prefercbry.haS',_
4-12 carbon atoms and may also be strarght or branched.

Particularly pre.erreu surfactanus_are'those of.formuia'X-XIII

—{ OCH, CH,—}f;-—ou X
(PQ),. |

\::j>-4}OCH CH2—+--OH e o XI

R1'o'"c°-'“°. - X

R;s--CO 0-—# PHQCHZO-+- CORm : XII;

in vhrch P8 | .15 C4 1, alky?
-Rg- 1s Cg iaalkyl or a’kenjl _
20 --.;RiOCO is the acyl residue of an c11phat1' Ciootg
' - fatty acxd _ S 2o
Q@ - 1is the monovalent res1due of sorb1to} g?ycero15
- or di- te tetva-etnjzene glyco] '
is 2-3

s j or 2



e oil mxture is .as close as possible to the 10 HLB val ue of d),

. t least is not less than this value. ‘Preferably the conp03|t|ons
- acctording to the. ‘invention contain, in addition to conponents a), b), c)
- and d), e) water. 15 o The pol ynmer a) and salts of the polyner w.th
~surfactant b) are hydI’OphI|IC and w11 =take up water or formwith water a
- gel or sol and in sufficient water will forma-true or a coll oidal \
sol ution. The.'quantilty ofs wyager e) is chosen so that the polyrrer t oget her
~wth the water ? nes flngl di spersed in the oil. The .20 = 'dispersion
may be in the fo nsion of wet or water- swollen polynmer or of

-an. aqueous .poly the oil,.or. an enulsion of an aqueous polyner sol
or pol yner_ sol ultﬂl?%n [ nv%ﬂ" SoPf nopriqnie ﬂa'rﬂaptintérmaspeccamum i nvent_l on,

“the conposPY i45# e skandardnfariuila) dn bAIETORHONARE farfhs aé}, |
|s on(y ghtly

| gg}[ Lglrsgl : ?/]sﬁv\gtefr) ﬁﬂngﬁhieﬁiﬁfﬁ@ béggrgaol la%%f@rva\l\ﬂ AUSH| beh gnaatero

emul sifyi ng' gp%‘rtles of its own, but which réduces the water/oil

interfacial surf geetthgnmlca);é 30 . o Sui'tabl € solvents f) are

conpounds .whi ch'Wha% ethexet 3 Iaom:HhBevgf I¢Q$s tht c re poI ar
i nt gZ?aceﬁ theef’é?

- Enough t o mixmrea&n@d H8 RurFae i ﬁ?)lt “Bi3 § A Jlﬂél°a¢€;'l°éeﬂrﬁh@$t§1es orred

solventsa a'|lphtICa co :
Pl urﬁal cs. s Rﬁ% c@lyeafithapid Eb*tm'etss mscd:loie ﬂgtﬁaggwﬁopytme carbi nol
2-et RQI - atue dfedhn(dr, at Sl@@@t‘

2,4,7,9-tetranet hyl - 5- decyn- _ d?i(}?h tr| ?ﬁﬁ% hl)‘épﬁ?ﬂ"@- tr|-|sobutyl

| p.hol_sphat_ e, tri (Prlife’r)!bly the . comp051tions accordmg to the invention contain
-in add1t1on to components a), b), c) and d).' '

e) water. _' '

15 The polymer a) and salts of the polymer mth surfactan. b)

are hydroph1l1c and will take up water or form with water a gel
or sol and in suff1c1ent water will form a. true or a colloidal
solution. The quantlty of water &) is chosen so that the polymar
| _together with the water becomes f1nely d1spersed in the 0il.
20 ‘dispersion may be in the form of a suspens1on of wet or waier-
- swollen polymer or of an aqueous polymer gel in the 01l or an
emulswon of an aqueous polymer sol or polymer solutxon in the oil.

The

In one part1cular aspect of the mventwn,“

contains, in addition to components a) - d) and
25 optionally e) '

the compos'1 tion

f) an oxl~m1sc1ble polar solvent which is only s.15htly '
soluble in water. not self—dtspers1ng in water, and
which has ro enuls1fy1ng properties of its. own bLt wh1ch
reduces the water/ozl 1nterfac1al surface tensxon

?0 _ ' Suxtable solvents f) are compounds wh1ch have extrene-y lov
HLB values but whose molecules are polar enough to orientafe them-
jselves at the oil/water lnterfafe. Preferred solvents are C

ali phatic alcohols, phosphoric ac1d trlesters or Pluron.cs.SCIQ

s uﬂlp ES
_of suitable solvents include methyl isobutyz carbmol 2-ethyl-

re and the surfactant d) are preferably so chosen that the [err] value
e

P

~



et hyl ) phosphate and Pl uronic L101 The. presence of f) I s desirabl e--'whe-n

IH«}Ie_or no water e)-is present: 5
i nvention may sher prepared by m xing surfactant b) before,

thaf™a vinyl addition polymer it is preferred to add.the 10

Conpositions according to th

during or after
the pol yneri'sation, with the pol yner a) or the corresponding nononers, :
pol y‘ner or nononers being present in fi ner di vided form ‘Wien a) is. other

t he

2

surfactant -

to tHe al ready formed polyner. The pon E shoul'd be in frnely di vi ded forrn .
di _

for exanpl e as ah aqueous sol ution,

persion’in oil,

or

‘preferably,as a ng‘) %\r;mij ;:ggmcﬁa{‘?ghqggﬁeec&%o?plzu&r73@ gét,latggt ngiEf‘erc hD orI

When pol ymer a) is

dvant ag
out the pol yneri sa&;b-rdw'h, ariuty]whesphaiesi bri~d§ehudinl phesplp

ous tO carry

q@av@"éP”?‘e‘é’st :

part of the ani oni gyy: piAGHAR AR MLASARLLIALOTIR p@éaémélwthm or at
f7th rrerrsatron wat.er

| east before additro cationi ¢ nononer. ,l)A fer

and/ or oil can ifderiqpPia) when rlidfbladrie HRERY

siBﬁ Ezi‘r‘rd optronal ly .

further additigns of an onents.a)-f y.b ,"'
Pref or ably theSvinyl molGIEsLEs SRaTLTHG b TR IREnE Lo mefby rrerrargaueolrs
solution in at |easixingrsurdactdnt b) Ibeddrs, nduﬂ'ﬁmgporesae”mgee the pmnams:artﬁcns
surfactant b) and ;"ﬂ%ﬁ i ' "
non-i oni ¢ surf act aﬁ?a{j?’w%ﬁ)\" %2) & EF% ?e}?&ﬁ%n@ or rreglrgg%gd# ‘3“

vinyl nononers to &h WPnPERI§ybeing P"Q‘SGﬂFrer‘ W@Tenﬂm@rdéﬁ fogm. t‘ﬁ@"n@ oﬁers may
be added to an aqueens @@Amalmyqradihsmr %b%e@fﬁ he prifepréd Sz'éricfd:ttﬁélt b)

to which is then adde

non-J onli

h
and pol yner i sd i Onsygfczj-:]c%yft gPeH'ebfﬂ Yt'r%'ﬂe%fpc‘gyw t JB &°

g surf

3&1’%?

‘%35

The presence of t hén afinety-aligidddatsanfor rext el enas Qre aquanmst s itagn NaCdis--
emul si on before pohgrarohsrrr ey, Bpa d-%?ex%% g tr!?ﬂ) %ﬁ\h {k%coﬁ‘%ﬁko

particularly in ne ""'to acit cd

th't

ﬁ%.‘e%us

surfactants, whichsekitian e?rfeth%siiQWWeiﬂ @oﬂuﬁﬁ@namimer @)l ipcphinyt agdivion
the nonaners polymer, it is advantagaous to carry out the 1o1ymer.sat.on 'rn a3

15  W/0 emulsion system and to have at Teas't'part of the anionic sur- "
'factant b) present before po?y'nnr isation, or at least before '
addition of the cationic mononer. After polymerisation water and/
or oil can if desired be removed by d1stﬂ]at10n and op ionally
further additions of any of components a\-f) may be maae._ o

20 ' Preferabl_,' the nny] monomers are emulsi ﬁed in the form of o

their aqueous solution in at least part of the oil c) in the .

presence of the anionic surfactant b) and preferab]y a]so in the
presence of the hpophrhc non-ionic surfactant d) -This W,O )
enulsion may be formed by add*ng the vmy'l monomers: to an already-'

25  formed 4/0 emulsion, or the monomers may ‘be added to an aqueous

solution or dispersion of the anicnic surfactant b), _.,u which is
then added the oil and optmna} ly th° non -fonic surfactart d),

and poU..emsatwn 1s 1mt1ated by add1t1on of a su1+ab

cata]yst.

- 30 - - The presence. of the amomc ‘surfactant in th= mor'omer--
-containing ¥/C eru sion bef‘ore po.ymer'rsatmn enables

- part of the cationic monomers, particularly in neutral to ac*d :

condltwnq. to form: =a1ts mth the surfav tants, whu,n salts are .
less water-soiuble and more Hpophﬂv than the monon°rs
themselves., These nonomer-surfactant salts are novel and rom part



t hensel ves. These nononer-surfactant salts are novel _and form part ;;v-
- of the present invention. Preferred salts have theformula XIV [err] -
where P, i and Ae.are as defined above. Preferably Kis of fownula XV [err]
~ Wwhere X, 'n, Y, [err] and [err] are defined above, and 5 Y -
'+ is preferably H and [err] is the anion of a hydrocarbon’ sulphonate
particularly petroleum sul phopaig. An alternative method of preparing T
~conposi tions aCcording to the present . i nvention consists |n formng a ~
dlsperS|on containing 1 ymer. a), ter e) apd i |c non-ioni c,
~surfact anef c?)"eli‘f'%m“-c‘)m’??lt‘t"ﬁe %’Bﬁh’&?g of ténf‘%‘fﬁ c'h%u'r‘)f”gtﬁ{) #t¥b), and t hen
-~ adding the anionic surfactagt b) to this dispersion. For this profess
variant, it is preferred tHat " the a i@ni ¢ - surfactanh‘zls an oil-sol uble,
_practlcally mater-lnsdﬂyb#d:sur honat ed hydrocar bor; "and t.hat the 15 0|
is a hydrocarbon oil- of “the téfe listed under 1.1. above, par- ticularly
vhite spirit. [heeRabh® dde AP peesidedihes aBbAl. ned by enul si on
pol yneri sation of the’ mononer solution in oil in the pre- sence of
- surfactant d) as enuIS|f@pr, nd OB%% naIIy partial renoval of water by
distillation. Brrferably K™ige 0gnife ol ymeri sation, preferably in the
presence of anionic surfactant b) may be carrled out i'n conventional manner
(see for exanmple "Hi gh Polyners oI 9, 1%55/“9"EWU|SIOH Pol y- meri sati on,
| nt er sci ence Publ | Ber __EE u44nmuntjee ra%wuﬂ initiators are.
-~ used to catal yse t e po FKSdllon Séltabk@ fnitiator 25 syst ens
- include perOX|de conpounds e g t butyl hydr%@erOX|de in

~where X, h, Y,_Rz, R5 and R4 are,defined above, and'
5 ’ Y is preferably H, o o .
~ and A;D is the anion o:" hydrscarbon §q{phrnats,
: parﬁicu.ar:! p=troleum squnu"age
o An alternat1ve mebnod of prﬁpar1ng ,ompo<1t1on= eccordtng +o
the present 1nvent10n cons1sts in. form1ng a2 dispersion containing
10 - polymer a), water e) and 11poph111c non-ionic surfactant dj in oil
o ¢) in the absenﬂe of an1on1u surs vactant b s and then adding the
an’on1c surfactant b) to this d1spersxon. For th1s process variant,
it is preferred that the an1on1c surfactant is an oil-soludle,.
practically water-.n;olub]e su?pﬁpnated_hydro;arpqn, and that the
15 0il is a hydrqcarbcn oil of the_type.listed under 1.1. abové, par-
ticu1ar1y white spirit Preferab]y the'disnersion is obtained by
emulsion polymnrlsat10ﬂ of the monomer solut1on in o0il in the pre-
‘sence of sur|actant d) as emu1s1f1er, and vpt1owa1lv porunal :emonl
- of watet hy d1st111at1ow.; ' : _
20 Tne emulsion po.yneklsat1on, preferab1j in the p"nsen.e cf
| 'an.on1c surractant b) may be carr1ed out in conven+1ora1 ﬂﬂnne"
(see for example "H\gb Polymers™ vol. 9,1355 --“Emuls1on Poly-
‘merisation, Interscience Publishers, N.Y.). Conventicnal free radical
initiztors are used;to'catalyse-the_polymerisatiqn, Suitable initiator
25 systems include peroxide compounds, e.g. t-butyl hydroperoxide, in
 ‘combinztion with redox systems, e.g. ferric salts plus sodium thio-
sulphate. To sequester impurities, it is preferred to add a



conbi nation with redox systerns, e.g. ferrlc salts plus SOdIUﬁ]thIOr
suMphate. To sequester inpurities, it.is preferred to add a - 14 -
coaneX|ng agent : such as salts of ethylenedlan1netetraacetlc acid (EDTA) N
The-aqueous phase may contain further additives; e.g. acids, bases or

buf fer systems to regulate pH and salts e.g. sodlun1sulphate and cal ci um
ch]d?lde 5 The air above the emulsion.is nornally replaced by an
jne?f’gas and polynerisation is started by the addition of .initiator. The
pol ynerisation takes place for exanpl e-at4 pH val ues between 2 and 8,
preferably under acid conditions (pH 2.5-5, preferably 3-4). The water
content of the WO .emul sion during polymerisation 10 is preferably 15-80

.% nore prefer 9 de. Ot o] .
The (;)ol ymeri sati og&lgp\éi %P'H?rapﬁmt gﬁg?%grsmﬁd' 3 W&ttﬁ%?elnsx\ﬁngp %tée)cfdra%)%eu%n%g%l "
adi abatic or |sot RERTiell B@naqqaosﬁspnasatmqyr etntizdn| furither addi dyespute .garadidel y

adi abatical ly, SaséshBrtb%‘F?@F albtdhns 8o hequldel Wdtﬁlltgcé [pSSodfubNi N
certain linmts, %ﬁ R&essure I f necessary. Preferred

u err

reaction tenperat ﬁ‘?@ g?é’"ldr‘bﬂ'nc l‘b‘“[ I'f the reaction mixture contains
hydrol ysabl e nonc- ners, e.g. esters or primary amdes, it is necessary to
avoi d reactionsconditi Ghs alinchirovaml'ehermﬂgnoa\ |1(san¢rﬂaﬂmlme§'landedhwlraml ysars 20

woul d occur. For 0 [ 0 use

an oi-l ¢) corrprl SEI;%% g‘%’ oelg}d% 8&;&pbéfea¥g€& bgttﬂe aeif)@ggaﬁg qgaqgic;

hydrocarbons, whi &he Padumeripeioar take; b Césf%ﬁmf@t el gt eﬂﬂlbﬂél?ﬁ Cbegyeen :

possi bl e. The congeqid 81 i frar&fabTPNH¥RF Sadid- écﬂﬁlﬁmﬂss(ém 2§ H‘Obr@@rab‘

critica u or e on reason i g

conf:entlrat Poﬁlsfas 37 ?g%t”FE%‘BI‘:@"%%otoWEdw °Bf‘}“”"9 pifﬂymer Sat‘h "
10 is preferab]y 15-80 wt.%, more preferab1y 30-65 wt.% based on the

tota] weight of the emu151on

The pq]ymerisation is nohmal1y exothe?mic, and mey hé carried
out under adiabatic or.isothefma] conditions, but preferably is
carried out partié]]y adiabatical]y; i.e. the temperature -is

15 allowed to increase within certain limits, e.g. up to 12C°C,
under pressure if necessary. Pfeferred'reqction-temperatures are
from 30-110°C., If the reactien mixture contains hydrclysable monc<
mers, e.g. esters or primaky amides, it is necessary to avoid
reaction conditions undnr which significant amounts of hydrolysis
20 - would occur. '

For the W/0 emuls1on po1yner1sat1on it is advaﬂtageous to use
an 01] c) comprising at least 50%, preferably at least 80% by wt.
'hydrocarbons which should preferably be as comp?ete1j a11pha+1c
as possible. The concentrau1on of monomers in the emulsion is not

25 critical, but for economic reascns it is advan tageous to work with
as high concentrations as 15 practicable. The concentration of
surfactant used is adjusted to be suff1r1ent to g1ve a.stable N/D
emulsion under the polymer1sa+1on cond1t1ons.

After po1ymer1sat1on 15'cemplete ‘the po?ymer-containing w;o'
39 enulsion can be treated by addition of further guantities of
| components a) - f) or, if desired, the amount of components ¢) and/
.or e).can'be_reduced'by'dfsti]iatioh. By Such adjustments proper-



actant used is adjusted to be sufficient to give a stable WO enul-sion™ ..
s 't he pol ymerisati-on conditions. After polynerisation is-conplete the -
mer-containing WO 30 © emulsion can be treated by addition of further
antities of conponents a) - f) or, if desired, the anopunt of cofrponents -
and/ or e) can be reduced by distillation. By such adjustnents. proper-
ties of the enulsion such as stability and ease of dilution with water caf.
- be influenced and inproved. .lfs in addition to vinyl addition polyner ot her¥
cationic polynmers a). are to be present, these are preferably added after
the emul.si on polynerisation is conplete. 5 | f conponent f) is to
be present,, this,is preferabl d afiter 1 is Fola] i sation,
" nore pr ef"éteéb?tligf’t%- 158¢n éf'h%ra%cgﬁ%aﬁgeﬁgnﬂ%esgg%tﬁhg%l%%g. Mﬁ?{ may be .

advant agetert cantbe nf lugridedaand duprsverlt 1) 1edgiBlad@ t¥idi! 11 a mixture
of oils [fd’ 11‘.1@!{@ i iy o’clﬁhrt LaPRniE Gd1yhdts BPdre 18 be PRIgend] itheses

preferably carri g out .erther 1n the r:p xture or in .Ql%, _asl. %r&ﬁ*fertﬂ' na -

mi xture ofrel ereferabln added afhar the) emyd s PORYMEriZa o 15 COMRTErat part of
it not already present, may be added after .the emul sion pol ynerisation, '
“optiopally aftef compansat ) lisofc bhepnesest, thss Hseprefiesebly @dcasif. 15

The rel ativye vveggh.t-s of the various co onent§ [ rLfIt.h'e_cqnyf)si tjons

accor di ng?t B it i%\‘/’éﬁ’t%“oﬁ"}ﬂ?'b%a“r"_@ﬁ{ ERtRGTEENTY) PR 3t B¥%ery 100

parts by weimghhentd habe teehyadieda)lt hitg beoapadithgeuuscotkng) ¥iparts by
~ weight of by, .y of:iC)y | q). Mqf e) and v of f). The figures 100 for a) -

~.and x for agi“&ﬁ?n%’t‘ )2-2) b??-fggi'céé)d?#@néccount “the salt formation between a)
and b); that is, the weight of surfactant which forns a salt with the
pol ymer i's not Ifoumistures oparitsos, it Aad gl yiertonks gred. e padiai ns part of
wei gRp X. merisation is preferably carried out either in the mixture or in’

i\

ci) alone or in a -miXtur_je of c1_) wifh 1¢ss' th.'an_' all of the ;'2}__
The oil cz‘), or that part of it not already present, may be added
after the emulsion polymerisation, optionally after some or all
‘of the water has been distilled off. o |

15 - The relative weights of the various componants in the .

. compositions according to the invention may be reprasented as
follows: for avery 100 parts by'weight'of'the'polymek'a),'the
composition contains x parts by weight of b), y of ¢}, z ¢f d)

u of e) and v of f). The figures 10C for 3) and x for b) do not
20 take into account the salt formation between a) and b); that is,.
the weight of surfactant which forms a salt with the polymer is
not counted as paft of the po]ymef Weight, bgt remains part of
weight”x. o Y | |




-16 - The preferred ranges of x-v are set out in Table II,beIomr'the val'
f or“each conponent . being i ndependent of each ot her except  where otherwi
stated. For certain applications, the value of x may be as low as 0.5 Ta

|1 (conponent. a = 100) conponent  val ue of preferred ~ nore preferred
st preferred b X -~ 130 - - .. 1-15

1. S;T y - 30- 400 ' . 40-200 © - . 40-200_d

z - 1-80 1-80 e - 2-30 e u . :

0- 300 1- 300 2-200%- v y
0- 30- 0-15 [err] : lerr] 5 . "~ "The water content -

(u) can vary within wide limts and in theory it is possible to renove the -
water conpletely by di Sl ﬂ;ﬁfeemcgwnm of%-v hre rsreacdrut:enr'tab‘le i belaul t

Lad varer i tne et oi0ats Y BhEH RRE R el of cafnhangecl e to

pol ymer 10 sekoeptomhess otharwiske stated. Fonmt eentad)m @ﬂé‘@d’—ﬂﬁ@)%q thervadus
be high. As it is o Y ef i ble to renove all the water, u can
preferably be 5-388 ﬁrﬁﬁpBQEE?gbg&s 6%% 200. -~ - 17 -- Preferred

conposi tions contain, for 100 parts. by wei ght of a, 1-30 parts b), 30- 400 )
parts c), 1-80 parts d), 0-300 partss e) and 0-30 parts f) mhere t he merght :
of f) is less than [err] that ochb1e 1S S .

(component a = 100)

component value of preferred more ‘preferred most preferred- |

b x 130 1-15 1.5-10 _
c y 30-400 - 40-200 40-200
d 2z . ‘Il-;80- R 1-80 2-30
e u 0-300 1=300 - 2-200
f v ey 03 015
2 o _"F<y§) S (<y/)_

The water content (u) can vary w1*h1n wide Jimits and in
theory it is possible to remo»° the water conplete1/ by d1s+111at*o

m

giving u=0.In pract1ce 1t 1s dafflcult to remove the last traces
of-water from the polymer; also it is possible to add water in
_ the form of a further amount of W/0 emulsicn or aqueous polyrer
10 solution; so that the water contant of the composition can be high.
~As it is not etonomica1]yffea51b1e-to rémove_a]l-the water, u |
can preferably be 5-300, more preferably 10-200.



preferfed'conpositions are those in which the 5 weight of .- .
ent present is within the range given in the “nost- preferred" *?

ATable I'l. The 0|I-conta|n|ng conposi tions according.to the
are di spersions which may show a wi de range of viscositi‘es. The x
_Brookfleld rotation viscosity (measured in an LV-visconeter) may 10 vary

between 5 cp (spindle no. 2) and 10,000 cp (spindl e no. 4), preferably
bet ween 50 cp (spindle no. 2) and 5000 cp (spindle n.4). The dispersions ™%
are stable and can be stored,{or l ong ‘peri ods of tinme wthout change or, if
separation.into two | ayers occurs .can be restored to the original" forn1by-
- sinmple stirring. The conpo- sitions of the invention, particularly
t'hose containing the oil- c) have particularly good dlspersablllty in water -

convent i onal dh”r"’”ﬁ* e e o VAT B, e

vent i | u Il u

di sper si of” 1‘% ﬁspgg %886 ?6 g @OEET'@ ﬁm gfé @tﬂaéﬁ?neaf aGfat er whi ch
“surrounds 0t3& plaotszlfe) where WMG:mgntr edénf) I'laslesshtlgalnel’/ vehatidfyc)han that of-
- the stream of dispersion, and this velocity is sufficient to over- cone at

~least partiall ¥aH‘i‘%u'l£‘ﬁ$f g?’é‘e@qg@%‘ﬁgosartq?rcé’%?é'%%s{: O{nh‘%ﬁbrgi Qnihe

- di spersion, but not suf ent pol ymer
" ol ecll esveighd af *&2Gh ecaPORRIId preseaidi v B in $he mengeugieen imatheel y

.accelerateﬁoympp@ﬂﬁegﬂﬁQgeﬁmaaé'ﬂﬁgglpyated in wider mixing zones until the
- desired degree of n1X|ng I's obtalned hb sieves.or filters are used in this

pr.ocess. fron1t ?ﬂ} stre wat er. andtoftdlsge |on cont act
each ot her, gE% gmp'@scgrﬂﬂots&moéﬁsf 6?5053”% ﬁg Qﬁjt Y8 "9Bove process
conpri sesane d1eacrtsnom whjch mdyi shdw B widegraigenbervd scesindes. fTed by rigid or

fllexi bl e HRIge r@tﬂ"l‘%tnehs?:ghﬂf {Ab&LurkAam Qﬂ'ﬂv viscometer) may
: _10_ vary between 5 cp (sp1nd1e no. 2% and 10,006 cp (spindle no. 4),
preferably between 50 cp \splnd’n no. 2) and 5000 cp (soznﬁ e no.4j.
The d1spnrs1ona are stab1e and can be stored for Tong 'er1ods of
- time w1chout cﬁange or, if separat1on into two layers occurs, can
. be restored to the original form by simple xt1rr1nu The comno-~
15 - s1t10ns of the lnventlon particularly those containing the 0‘1
c) have par+1cu’ar1y gecd d1sp°rsab;11t/ in viater and can rapidly
be diluted with water by stirring or by the use of conventional
dilution apparatus. - :

_ In a preferred method of di]utioh,‘the dispérsion'is'pumped
20 through a nozzle into a stream of“water which surrounds the |
- nozzle. The water stream has a higher velocity than that of the
stream of disparsion, and this velocity is sufficient to over--
come at least partialiy the ‘internal adhesive and cohesive forces.
in the dispersion, but not_suffi:ieht_to reduce the size of the
25 polymer moiecuies. 'The'fixture of product and water is then au;er—
natively accelerated in rarrow tubes and oecelerated in u1dew _
mixing zones unt11 the desired degree of m1x1ng is obtained. No
sieves or fT'LEPS are used in tn1=.process from the time the



5 that of each m xing chanber. The frrst chanber is furnished with a
c\aklally mount ed.tubBe for the inflow of ~a stream of water and a second
t'ube, substantially at right angles to the first ending in a jet situated
between the axis and circunference of the:-first tube and just beyond the
end'of the first tube. Means are provided 10 = for punpi ng the drspersron
t hil ugh this second tube. Near the other end of the mixing chanber is an -
-exi T tube leading to the second m Xing chanber . The second and ‘any - - '
subsequent m xi ng chanbers are each prtfi-ded. mnth an .inlet and an exit
‘tube, preferably set into the side walls one near 'each end of the chanber.
Finally an 15 exit. tube fromthe |ast nixing chanber |eads to the

apparatus in whi cdtriebss difl W 1R ragite 0 F1sd @pePSTon! €ohtakt tdaeh CoumRpsi tion
according to the invention is to be used. A particularly preferred

capparatus is illustrat n.Fi gqures. d gyre 1 |s
' ap\F/)ert i cal elevation lfqn 9%&%?}%%}%&%?&, o %aﬁ%‘aﬁa?a tg? ?)per .
chamber - 1 bei ng SH®GASS oppises satcfleant. e gl éndricsi anhurg zhambﬂrs connec-
cross-section al Oﬂﬂl m@frd OI‘FIFMIS d- tuyﬁ? %?%%&rl r%aE%’r“mrErg ha_’Hc]e |

alternately on op site Sides of rane secure \M
chanbers are (,50ns hakcoegagh mixyng Gi)P'"‘tr?d'rl cifl ﬂﬁ:ﬁ Rpampe| b%éarwsmnd SHEBW

tCarJS 10 vvhlt ch tcara beakﬁm?yeﬂbuf\géd aLB@FoRgthe Enﬂmﬂbﬁra stidam RIS ths of'_ '-
ransparen mat er ow r.ec servati on of XTI roce in
na P M pant ord Jeetnt Bup s A Rk AT Pl aRbids oy g B of R gl er
inlet tube 11, atime jetr s@tuatad gledweero thhra;hsrmdmumwcﬂeeerﬂesqderrheoh“rsnl et
tube 12 which endﬁxb#enar?d 3Lt *Bg}/&ﬁr thé ehd &Pschli ﬂ’%ﬁﬁ' ﬁ@eaﬁ‘mﬁ% i CgFFRHQ gly

within the stream of wateéer vere |ng

9, near the et r%?@’ﬂ"f‘&nﬁ’leuﬁbspﬂﬂ@ éh"%ﬁén’?'ﬁg 1&Fqnéaﬁ4h¢g Yazr the -

other end of the mixing chamber 1s an exit tube leading to the
second n1x1ng chamber. The second and ary subsequent mixing chuuhers -
are each provided w1th an 1n1e+ and an ex1t tube, preferably set
into the side walls one near each end of the rhamber.'Fina11y_an

15 exit tube from the last mixing chambe r leads to the anparatus in
which the dilute aqueous dlSperSIOH o’ the composit 1nn accorarnr W0
the invention is to be used

A particu]ar]y_preferred app aratus is .I.u-tr,ted by way of
example in Figures'1 and 2. Figure 1 is a_vertrLa1 elevaticn of a
20 six-chamber mixing apparatus, the upper chamber {1 being shown in
cross section. Figure 2 is a horrzonua1 cross-section alanq X! of..
Figure 1. ' o - -
The chambers 1-6 are mounted alternately on_oppdéitéisides of
a frame 7 and secured withclips 8. The chambers are censtructed
25 of cylingrical tubing S ciosedsuith sCrew caps 1Q'which can be '
~ removed for c]enning'lln'chamb er. T tﬁe t"“ing 9 is of tran*pé*en+-
material to allow direct observatlon of the m1<1ng process_ in the
other chambers 1t is of wetal : "

Chamber 1§ is fitted w1th a coaxial. uatpr 1n1et tube ", at -
30 right angles to which is mounted a dispersion inlet tube 12 which _
ends in a six-holed jet 13 posrtroned_so as to be completely within
the stream of water delivered by tube 11. In the cylindrical tubing
3, near the end remofe frcmiﬁube 11 is an'opening 14 leading to



<;;%;~L a flexible hose 15 mhlch connects to a simlar opening in the side

- of chamber 2. From a second opening in chanber -2 'a further hose 16 h
-l eads to chanber 3. Chanbers 2-6 are all identical in con- struction and6
are connected, each to the next, by hoses 16-19. 5 Final ly, chanber

b ration, a stream of
I's provided mnth a-flexible dellvery hose 20. In ope of .
‘}matgr i's led through tube 11 into chanber 1, and.is allomed to run untll_\é
al| chambers are filled and the W8ter is delivered fromhose 20. The e

Reynol ds nunber of the water flow at the exit of tube 11 is preferably

- d 000, and the pressure drop across the apparatus f-
\?\Aelt }Ne]e(r)\r 2?? ggd’fﬁ’ﬁ\eslﬁ"zsé é?)b“gr‘ﬁiﬂ FOnBeCtSoERI2 SoN e Qperdog| it the pr ef er abl y be

from 0.5 tside.v&lBaof ahnrnbierpeel;m’foﬁ!b& %efzbtﬁ?dﬂogﬁﬁrfggrin{ha{qggpglgzgeﬁqhﬁge;ﬂgg -
| ll:znctegtepaﬁdone% L Eé%gggtéﬂi%%r %Saﬁha"ﬁfegigrgliﬁ? pdbséentifidduih cone jet 13,
" the size éﬁaum@ﬁe?ndoﬁrmeem%emwmheanexed tsy:cheg@ls na 19) the viscosity

be
d n | s Yo dTh 4 € am of ter, fromtu
(ﬂ th:?}hel iﬁgf'ﬁl‘ryg E';?gg‘; ?r"gmd%aﬁ% ﬁ ﬁt%?&%nﬁ] 3 Héﬁ’r“?’mﬁ“ﬁ%sﬁ 15 in which

el er at and then into the mnde chamber 2 in mhlch 20
: E: 1]: : gw : : :ggf‘n%ﬁ ShW’dSV\?Fm‘?’ﬁéTaWtﬂﬁrnaﬁlW@ Slrasighr titbeoh! dmdo sl owi.ng of

the flow iKhamtse $uamdsss ud lominestrivag hﬁsefSaﬂnehéPanggmah@m%rs provides a

i,0p in the. water he “wat er_cont ai ni ng
he” o oquird) B8 Bcercfs JT RO ab90 A5 Bhcrparnrumen ot 1 1 to

be used. ¥ater flow at Wﬁaeébﬁmfsmb&)rié isdprafatably tethdea 2oymNt hn can be

very 10api dswwImcedhwr@sweear@mc%ﬁgtﬁéeag?gtgn@g .elfor Fal'3e d,%(gwgggd By

OuUsS_processes
Itﬁ;gﬁszcg%e%%gn I%&‘Fsa@p(’?f’r 'eéf""é{'l?ovéwof di txe-ar ¢ﬁ¢tr‘ébl{) deufiran8. Hr
* di sper si ofi¢ Zanbayw, pbraipreterabl poyont s Ysel of sany 30  dwel | tanlks Ejhe
- mxer may sinply be connected up to the eqU|pnent in mhlch the dilute

. product .will b?hé“ﬁ@dpers1on is. then prped through tube 12 at a ra»e
- ' surf.c1ent to give. th° aesxred concentration of nroduc,. Th- _

- 15~ dispersicen. passes through the jet 13, the size aqd rumder of whose
holes. may be varied accord.ng to the viscosity 3f ‘the d1saeﬂ=xov,_
and is rap1d1y m1xed in the stream of water from tube 11. .The
mixture passes from chamber 1 th“ougn the narrow hose 1b in hn1cn
its flow is accelerated, and then into the wide chambeir 2 in which

20 its flow is again slowed down. The ;1ter1at11g acceleration and
sTowing of the fiow in the success1ve connecting hoses and m1x1ng :
chambers provides a comp]ete mixing of the alspers*on in. the water,
and the water conta1n1ng the product is de11vnred through ‘hose 20
to the apparatus in which it is to be used

25 o The compos1t1ons accord1wg to the 1nven+1ﬂn can be vrrj
rapidly dxluted w1th water and tnus are suttabte for ase in many
large-scaie cont1nuous p"ocesses, in which cat*on1~ polynarc are
‘used. By the use of the mixer described abov° fule d1|nted '

~ solutions or dispersicrs can be obta1ned without the u;; of any

30 dwell tanks; the mixer nay simply be connected un to thoe""1pment

:ln whlch the d1]uLed producn will be u;e*

_ “The comp051t1ons may contaxn very h1ch concentrau1ons ot
: cat1on1c polymer, enaol1ng the minimum: hand11rs of bulk. 11q¢1ds



The conpositions may contain very high concentrations of cationic polyng
ehabl i ng the m nimum*handl i ng of bul k. |1 qui ds. - 20 - Not only the
concentrated ecompositions described above, but also partially diluted
conpositions containing at |east 0.001% by wei ght of polyner a), nore,
preferably at least 0.1% by weight of a) are included within the scope of
the™ ptesent invention. The 5 partially diluted conposi tions -may -be

furtter diluted as required before use. The .conpositions of the i nvention
are useful as flocculating agents, pastzgcularly as retention and dématerlng
agents in paper- making and as floccul ating agents for aqueous sl udge,

~particularly 1C — crygg aﬁfﬁ/ Eﬁ@%ﬁ@'erﬁlruﬁ'aﬁc%wﬁw&ewma @BbyON bper ks.
They may al so be used 1 n_ot

rocesses wher e cati pni.c e,
enpl oyed, for exa@m§PePantdahty Sh Wed $amePsl o GoBLRVENY %‘f %T‘?f %\Agé't"ebyl n
paper naking, lth&veblgﬁt ff pmer‘ao)qrs]mneofna,mamﬁlamg 1dagtt e i by et glon ofan
give a particul ar onpgeoneous,.she o ons -
al so show good bl%)ygb? a‘(ﬁ‘g&“ﬁ%t ‘Sptlnﬂg Fg‘gfa@é% sent W‘%R‘O{m S‘{}Iel
invention al§ paparsiatiy pe?@edtta:gwesswgnbywa\xebagrfurnm eésh@ﬁﬁ@ﬁmrg@u‘s‘ﬁét ed

Exanpl es Emul sifi Y, [err]sodium salt- of petrol eum
nmonosul phonat e, dﬁ?§4§ %go (62% sol ution .i'n mneral 0|I) [err] sodium

salt of petrol eum nmonosul phonate, MWV 480 -(60% solution in mneral oil) B3
sodium salt of secondarhe eovﬁ}iolsaﬂfbnsUéfpfte@air&en@bjnamedsaﬁn 25 ﬂommm&rom
sul phoxi dati on of c!Daraffln .f’i gl eq oL, has. the. fol.l ow ng. average -
.conposi ti on: ents, particu arly as retenition and dewatering agefts 1n pa %= -
making and as 710ccu1at1ng acents for aquecus sludge, I,art.c"a*ﬂy
1C crude and treated studge from sewage nur1.1c tion works. They may _
also be usad in other processes where ;at:sr.c pf]ymens are emnl o,c” .

fer exampie f10tation of'minera?s or recovery of oil waste.

In paper making, the use of tre ucmaﬂs1tﬁons ac’ﬁrding io
the invention can give a part1cu1ar.y ho

omogenecus sheet formation.
1s  The compositions also show good biodegrada uwlit,.

The following Examples illustrate the inventicna: all parts
and percentages are by waight uniess otherwise stated. C

Examples e
Emulsifiers used: =
29 _ 51 'sddium salt Of'pétroTeum'mohosu1phonate, Ml 4404470'

(62% solution. in mineral oil;
B2 'sodium'saTt'b. petrGTéam monosulphonate, MW 480
(60% solution in mineral oil)
B3 sog1am sa1t of secondar/ n-alkang squncna *¢, obtainea
25 firom su]phox1da+1on of paraffin. The a’?yl gro ip has
the fo]]owlng average com3051t1un

C 58"4 C16 17 393, 5G9 <36 <C13<1%

713-15
1 C1, 25(0CHZCPETéGF » HLE €. 5.

30 04 sorbitol monoo:eate, HLB 4.0



58%; [err] 39% [err] <3% <[err] <1%/[err] HLB 6.5 [err] , HLB *
[err] sorbitol .nonool eate, HLB 4.0 21 - Jerr] 1:1 et
m xture of ‘nmono- and di-pleates of Herr], HLB 7. 0 (avehage value)
| s/used: Cl1 white spirit: aromatic-free, b.p. 193-[err], 5
.. MN 173 [err] white spirit: |owaromatic, b.p. 190- [err] mean NMV18O
aronatrc content 0.5% [err] mneral oil: partially unsaturated nrneral_ql]
"W th followi ng properties: specipic gravity (SG 10 i

© :0.85-0.95 aniline point 70-[err] iodine nunber 20-30 C4 petrolatum
' _solrdrfrcatron oint 50-[err] cone penetratron }60 130 at 250C [err]
olive oil: 15 B, 1:1 molgnmifturesehaionetiand &i-3/865[%rr] aniline point
880C i soparaffin cp[ﬁcﬂ qag%ém{SG HLB73.§ dravbrage xﬂ_lu_ee -of  methyl esters of
[err] [err]fatty acids 90, acid'nunber '1.12, saponification
number 190-200,0iiledised: 20 ' ' nunber- 100- 110,
hydroxy nunber 40-60 C8. nlneral oi | : SG 0. 85 0. 95 “ani | ine point 950C,
viscosity [err]C130\~lfc1rlesm1\rem ssmsetlrc-[‘eeer,] b.pys |’E.%1ﬁ40f§/r phosphat e (50%| n

o sobutsanol ) . " mean My 173 |
C, white spirit: ]ow-aromaurc, b.p. 190-2309c
mean ﬂ“ 180, aromatic conten'+ 0.5%

. €3 mineral dii:-nartra].y unsafurateu nrreral oil wrth
- . ”.fo]]owxng properties: specific ﬂra\1tj (5G)
L -~ 0.85-0.95 aniline point 70-80°C, icdine
7 number 20-30 |
85°C

Cé petro]atum:'_solrdr fication point 30-
130 at 25°C

‘cone penetration 160-
C; olive oil: N [
15 C; isoparaffin: b.p.210-260°C; aniline point 88°C
' - isoparaffin content 83%, SG 0.78
7 mixture of methy] eSLers of C.2 ﬁofatt) aeres
SG 0.87-5.90, acid numt ser 1. 1&,
*sapon1f1eatwon.number 190-200, -iodine
20 _ number 100-110, hydroxy number 46-G0

68 _minera] oil: SG 0.85-0.95, an:].re pa1nt 9=°C,
-viscosity (90°C) 30 cp

So]veﬂts used:

-
N -

urITQObULYl prosphafe (fD 1n'ﬁsobufénol)
2 efhy]hEXunOA

- =

25
' trr(butoxyeLhyu)phcsobate _ o

2,4,7 9-tetramethy] -6~ decvn—ﬂ 7- d10x
P]uronrc L10t 10: 90 E9/PO ccpo]yrer, MW 3610

o B Bt |
[ TR - JV I




25 ' [err] 2 ethyl hexanol. [err] tr| (butoxyethyl)phosphate [er_
24, 7, 9- tetramet hyl - 6-decyn-4,7-diol [err] ~.Pluronic L101 10: 90 ECYPO
copolyner MW 361 - 22 - Exanple 1 43. 5 Parts enmulsifier [err] are "
ni xed mﬁth 800 parts water, giving a fine opal escent enulsion. On addi tion -
~of 8.2 parts calciumchloride, a precipitate of the water-insoluble calcium -
salf-of B5 is formed. Finally 440 parts white spirit Cl is added with
stﬂrflng, giving a water-in-oil enulsion which is stabilised by addition of -
99.5 parts enulsifier [err] To this emul22ien is added in the follow ng

-order 353 parts of 75% aqueous nethacryl oyl oxyethyl trinethyl ammoni-m -

‘chl oride, 454 paEE gcr¥lanide 1.4 parts EDTA:sodiumsalt, 0.7 10 . parts
ferric sul phate parts t-butyl hydroperoxide, after which-the pH of

t he aqueous phase is 3.0, The enulsion is heated to [err] under nitrogen,

and an air-free sol uti43n5 Flares Rmpdstfdesdd| ane thixed woh B304t parrts 8dterarts -
water is added dr r r I 400C
by cooling. 15 W\ﬂgss PTH% ﬁ’?gﬁﬁne‘?‘@%&gﬁ% gadvj\iﬁg?lpgdlfng ﬁ’gpﬁl tgsaﬁ p‘hate :
sol ution has beefhheridgs %Pé‘ﬁalﬂ‘éatq iofieths Sg&"sﬂﬁw"df”‘bcﬂa}ﬁbﬂ s31oifabned,

of Brcokfiel dvi SgoﬁdrﬁnﬁdeQQam 4spipadte »@mt@(%prm C%Tfm aBEEFIUG th isTiveins,

eaS|Iy di luted w th.water AqUEQUS, di | ption

with cold water &Y H&J Fe‘é*’cﬁ*?éa"h'ﬂ Eremtﬁ‘ﬂlﬂlmébﬁh% %5 sta é&fﬁasw it 1'<)|c’§’c"(55| ty .
of a freshly-prepdatedatts aaqudamfsedlﬂ ut Torthis semappiox .is 50@ad pin( Bhe)(ﬂof‘le.irm33% ,

ethaoryl oyl oxy- G ER R a%#ﬁﬁqﬂ%%@?%%%ﬁh oA fitiizs
0.7 parts chloride, 454 parts acrylamide, 1.4 parts EDTA sodium sal
10  parts ferric sulphate and 0.7 parts t- butjxhydr rerox14e,'a ter hn1Lh
the pH of the aqueohs phase is 3'0, The emulsfqn is beated to 35°C
under nitrogen, and an air-free :ﬂ]ut.on of 2.7 paris sodium thic-
sulphate in 50 parts water is added dropw rise cvcr 8 hours, the

temperature being kept at 35-4C°C by coeling.

15 Polymerisation is cdmp]efe when-all the thiosuiphate solution
has been added. A stable, fine dispersion of polymer is obtained,
of Breokfield viscosity 1000 cp (spindle 3, 60 rom). The prodtct
is very easiiy diluted with :ater the maximum viscosity oF g 0.5
aqueous dilution with cold nater being reached =rx°r on]y 30-a%

20 seconds. The v*sc051ty cf a fresn]y n*:pared 1% aneous dilution is
approx. 500 cp (Brookf1eld 3, 60 rpm)

Example 2

454 Parts acrylaﬁide, 353 parts of 75% aqerus me*hatry1o"?oxy-
ethy1+r1methy!ammon1uw chloride, 1.4 parts disodium :DTA 9.7 perts
25 ferric suiphats and 9.8 parts calcium chloride are added in the st?ted .
order to 600 parts water. The solut1on_sc obtained is then mixed
‘With a solution of 52 pa'rtse'ulsifier'B1 and 80 parts emulsifier Di
in 600 parts white sp1r1t C,, giving a water-in-oil emulsion whose
agueous phase has a pH of 3.0. Under a nitrogen atmosphere is added
30 first 0.7 parts t-butylhydrcperoxide ani then an air-free solution -
of 1.1 parts sodium thxofulphaue in 12 parts water. A strongly )
exothermic reaction sets in, giving a temperature r1se of up-tb 90°C



. erric sul phate-and 9.8 parts cal ciumchloride are added in the stated
.. orfdg¥ 1o 600 parts water. The solution so obtained is then mxed with a

- s@lPi pn of 52 parts emulsifier [err] -and 80 parts enulsifier ferr] in 600 °
- p white spirit [err], giving a water-in-oi'l enulsion whose aqueous '

- phase has a pH of 3.0. Under a nitrogen atnosphere is added 30 first 0.7
parts t- butylhydroperoxrde and then an air-free solution of 1.1 parts
"sodi um t hi osul phate in 12 par?%‘Mater A strongly exotherm c reaction set?‘
~in, giving -a tenperature rise of up to [err] -23- even under |ight
. cool : ngd lQ‘Veaoa»tdemgngmtf tméilgsm?rewrrngt ap@'ﬁrymﬂﬁlsﬂsﬁ}sdbhalggpdlymafﬁi cg i's )
~easily dilute t.er.. Exa sifier is mxed wt

480 parts bt © &B?’é‘reg dhic gtsvfﬁgﬁ 3H‘ééelgpaltbs‘&ae *emul sion. To this s
added 564 parts of. 75% aqueous- nethacryloyloxyethyltrrnethylannnnrum

chlori-de, Sheptd)8 the surfactant ‘salt of the cationic nononer is forned.
.The Fol | ow ng. conponents are then-added in the stated.order, with stlrrlng

-408. 3 parts acryj aai-ee emd1 4Fi, ;ara stsilnaaeia WED'% p&rith eantzscew erric 10

sul phate, 48Q. art whi-t [r arts ier er 1 30 parts
SuLPnal e, SRR nd honTeshint mb I % egp%ﬂ?éf‘ faneb U1
t-butyl hydTEdaoequcuderet’ﬁhery’egwwemgythrﬁpeﬁm‘largranﬁwpu:mgedtdm trlrremabyogen and

war med t o iheer grfatclﬂgﬁ't %919'& ﬁf‘g—atﬁl%' rf?c{}gﬁ% 2.s9¥mﬂaﬁt5n5a°dbw6‘ﬁm o- 15
- sul phate i mpéer at-ur e ri si.ng

to [err]. @mpn@tau B\rﬁertbetbrﬁdét!d Pl t;lrmﬁtagedosteﬁmew J\/\ﬁ?«b‘rﬂiﬂg’eam ly dil uted
with Waterz;osEaaﬁmltg é’cr@@&nﬂﬁrtﬁ ®f pihe BiuduGH TAD®IP! garks! fergiérred with

10 2010 ulpﬁate, 580 par-{:sl, ts»ht%e :R)%ﬂlg Cpargos paerr‘rysl %mu 51fts|?r-2 D?r,]dB(} hen distiled

' parts emu]stfrer DZ’ 4, 8 parts ca1c1um ChTOFILe PnJ 0.6 parts
T 4 buty1hydrcperox1dn

The rosu;ttng«itsner51nats purged wtth nttrogen and warued
to 30°C, ‘then an air-free sclution of 2.97 par+s sodium thio-
15 sulphate io 42 par*s water is added cver 8 nours, the tnmporafure
rising to 50°C. A fine dtSpnr51on Gf potymer is Obua1ﬂ d, hh ch
is ea511y diluted with water. '

gﬁgpple &

500 parts of the "roducv uf Example 1 is sttr"eu with 10
20 parts white spirit u1 and 19 parts emulsifier 8, and then d |s+*rte”
with a Dean-Starke apparatus at 25 mbar, 40°C until approx. 209
parts water has besen removed. A fine, stab1e pelymar dispersion ts
obtained, which in spite of its low vater cortent is Peadtty
: dt?uted wt*h water, ' '

25 . F(ampte 5

The procedur of Examp1° 1 s repeated and to the product is
added 10% of the_total weight oftthe product of Example 3.1'_
- of USP 3 632 559, containing 20% wi. cationic polymer znd 80% water.
A stable W/0 emulsion is obtained. | |




with a Dean- Starke apparatus at 26 nbar, [err] until approx. 200 part
wat er has been renoved. A fine, stable polyner dispersion is abtained)
‘which in spitesoF its low water content is readily diluted with water.
‘Exanpl e 5 The procedure of Exanple | is repeated and to the product is x
added 10% of the total weight of the product of Exanple 3.1 of USP 3 632
559" contai ning 20% wt. cationic polymer and 83% wviater: A stable WO
emwsion i s obt ai ned. - 24 - Exanple 6 i) Preparation of polyner dis e
ersion w thout surfactant b) 454 Part2% acryl ani de and 353 parts 75% aqueous . - .
met hacryl oyl - oxyet hyl tri met hyl ammoni-um chi oride are di ssolved in 800 parts
water, 5 and 1.43 parts disodium EDTA and 0.72 parts ferric sul phate

are added. The pgkampl@dj usted to 3.0 with approx. 0.1 part 30% caustic
soda,. then a solTtTon of 143 parts enulsifier [err] in 440 parts white
spirit [err] is prdedpavatioy ioFopslymes disperrsdonAvithbly sWfaatant dion i s

formed, which is tRGroughry dé-aerafed and stirred while bubbling 10 = a
stream of nitrogen theSu@hrtshacrydamide andf358 packdi 75%rquéos. 8Ithearyoyl-

t-butyl hydrOpegﬁgﬂ#ggnfﬁﬁ%{pgjgmogdhﬁ drISh R Lfe I[a‘?Egd’ldegnﬂ\r 808 Olawts Qnitgf‘

2.7 parts sodiu arts water i opwi'se over .
hours, the t®npeand (i €3 b’ér‘hfg disodiumt E-%’A[ and .13 pases |fﬁ§“"%5t1&’ LR on is

15 h conpl |et§ tﬁcfo%ﬁt 'ﬂ{e b 'Fsotﬁa*d%%éi 1008, @ iGN %x.[@”]par@nsbiga‘zsg{;/educt o
is then cooled to [oom tenperature i surfacta 0 s
aqueous enul si onS¥f2.pth ?"séd?‘ﬂr‘\‘\tb%ﬂ e8I L@%‘Eﬁspﬁ%‘h]astg én}ré %aga\ﬁl "Th excess
[err], and the pwmepsp-amot Cab Gddded selth vigorous st1rr1ng. A mﬂ.<y /0 emulsion
' - is formed, wh1ch is thorough]y de-aerated and stlrred while 3ubb11n

10 - a stream of n1trogen through the n1xture.

After add-t1on of 0.67 parts t- butvl hydroperox1de ‘the
mixture is heated to 35°C, and a squt1on of 2.7 parts sodium
thiosulphate in 50 parts water is added dropwise over 5 hours’; the
temperature being held at 36438°€ by ccoling. After addition is

15 'comp1efe, reaction is continued for 2 hpurs'at 35°C; and the
product is then cocled to room temperature . )

A 20% aqueous emulsion of B (sod1un petro]eum sulphonate) ——
is treated with excess CaClz, and the prec1p1tated calcium salt = -~
20 collected by f11trat1on dried under vacuum at 60-70°C and. Laken
up in mineral oil to g1ve a 30% solutwon 20 Parts of this
solution and 20 parts white spirit C2 are added to 200 parts of _
the suspension prepared in 1) above. A viscous.product is obtained
which in spite of its high viscosity may be rapidly diluted with
25  water. . ' |

Example 7 B _

- The ‘calcium salt of emulsifier 83 is prepared as descr1bed
above for B,,. and 10 parts of this salt are d1sso1ved'ﬁﬁ.a mixture )
of 80 parts white spirit Cz and 30 parts ‘mineral oil C3 25 Parts -

30 of this solution are added to 200 parts of the suspensxon preparad -
in Example 6 i). The resu1t1ng mixture is read11y d}lgted with
water, '



| by filtration, drled under. vacuum at 60-[err] and t aken up B
Sggieggfdtoyglve a 30% sol ution. 20 Parts of this solution and 20 \ﬁ
ite spirit [err] are added to 200 parts. of the suspen5|on.prepared
IR above. A viscous product is obtained which in spite of 'its high"
eosity may be. rapidly diluted with 25 wat er. Exanple 7 The caIC|um

alt of enulsifier [err] is prepared as described above for Bl, and 10 N
Zarts of this salt gre di ssol ved ggn-a mi xture of 80 parts white spirit At
[err] and 30 parts. mineral oil C3. 25 Parts 30  of this solution are
added to 200 parts of the suspension prepared in Exanple 6 1). The To 200

" resul ting rExemplee8is readily diluted with water. -25- Exanple 8 To- _

f a
"parts of the suspension prepared in Exanple 6 i) are added 30 parts o |
Eol ution cont ai %QUQL@EBQG ﬁdtmp&mamhemrpmp&rmtlohaw&a@ﬂ,e 571pa9/gm ner al

oi b [err] adde@®B06pards affao%ﬁm%'éu?:é%mgf dic.;' %ﬁc}:gh estrg hfttyed: P

nol A Vis s . product
pﬁoggé?t i oﬁhﬁﬁﬁ%ﬁeﬂ:gr Egg;bplzem'g‘eﬁ ?Ziocpéﬂﬁsza)ﬁ%tdfeapiﬂ@ﬂe‘rutﬂwl si on
prepar ef i mekmmbwtylaplm@d&iﬁéi 133{)5dbat§@1rr(pe;r aj\ ﬂlsgo&;nggg&&g rpgzltf“ )
pet rol at umgtda okl wiARH 'wieg%ixlﬁ{ |ts evacg{ﬁ ng‘@ow Lan. unde Deag- .
and heated to [err]"™over ofifuted 4n a VHQ ps water in a
Stark trap,. any oil. which distilled belng returned to the distillation
m xture. EﬁﬂﬂﬁELﬁne stable, slightly viscous di spersion is obtai.ned,

' : ly as the 15
whi ch may be deUt with waier apprOX|nater as' readi _
product of Exa féﬁﬂ parts o% the polymer emulsion prepared in Examp]e 1

~are added 330 parts mineral 011 c3 and 330 parts petro]a;um C4,
16 and the mixture is evacuated to 26 mbar under stirring and heated
to 40°C over ca. 6 hours, co]lec»1ng 860 parts water in a Dean-
Stark trap, any 011 wh1ch distilled be1ng returnOd to ‘the distillation
mixture. A very fine, -stable, s115ht1y viscous’ d1spers1on is obta ned,
_ which may be diluted with water approx1mate1/ as read11y as tha
15 product of Examp]e 1 ' -

Example 10

A dISper51on conua1n:ng 960 parts water, 8:6 pérts acryl- -
amide, 1128 parts 75% aqueous methacry]oy]oxyethy trimethylammonium
chloride, 2.9 parts disodium EDTA, 1.5 parts ferric suiphate,

20 9.1 parts calcium ch]orlae 48 parts . emu]s1f1er 81, 60 parts
emulsifier D1, 60 parts emulsifier D2 and 960 parts white sp1r1t C1
is adjusted to. pH 3.0 and 1.2 parts t- buty1hydroperox1de are added.
Po]ymer1sat10n is carried out under n1trogen by adding 6. 5 parts

- sodium’ th1osa1phate in 20 parts water over 8 hours the uenperalure

25 rising to approx. 48°C in spite of coo]xnc

To the produc» are adaed 165. 7 parts m1nera1 oil C Cs3s and 27.7
parts emulsifier D3, and 1186 parts water is distilled off at 20-
26 mbar, 50°C The resu1t1ng f11e mobile d1spers1on is mixed with

- 157. 5 parts olive oil C; and 167.5 parts 2-ethy1hexano1 (F ). The
30 _ﬂproduct is pract1ca1]y 1nstantaneous]y dl]uted in water. -



Exanpl e 10 A di spersion containing 960 parts water, 816.6 parts acryl - )
~aht'de, 1128 parts 75% agueous nethacryloyloxyethyltrlnethylannnnlun1- 8.
chloride, 2.9 parts disodiumEDTA 1.5 parts ferric sul phate, 20 9. 1467f S
parts cal ciumchloride, 48 parts enulsifier [err] 60 parts .enulsifier. '
[err]., 60 parts emulsifier D and 960 parts white spirit [err] is adj ust
to; pH 3.0 and 1.2 parts t- butylhydroperOX|de are added. Pol'ynmerisation'is '
_carrtfed out under nitrogen by adding 6.5 parts sodi um t.hi osul phate in 20
parts water over 8 hours, the tenpera?ﬁre 25 rising to approx. [err] i
_spite of cooling. To the product are added 165.7 parts. m.neral oi I C3, and
" 27.7 parts enulsmkmqﬂeEB1Laad 1186 parts water is distilled off at 20- 26
_nbar, [err]. The resultlng Tine nobile dispersion is nmixed with 157.5 parts
olive oil C5 and 157. 5 { 0 ).
practically instant aneo 12 ?qq Péépﬁ%é% lé‘}&l:% regggcgaoga%{)u? &%fltiB
Exanpl e 10 is repdes &f, Fnénxfg gnsk F}» rreppemeueby equal quanti- ties of [err]
-and [err] respectively. anple 14 5 © . 43.5°'Parts enulsifier [err]

‘are mxed with 8@4m§g@ts4mater to give a very.fine opal escent enulsion. In
.order to formth salt .of- Bl 8.2 parts cal cium chl ori de are added. -

The fol |l owi ngg conponeld3ss Paets mmﬁﬁ’ded the stiked iwigh S47ppetstwater to -
chi oride. 10° 1533 (8 ?Eﬁeﬁ%&%l%%%ﬂecég%h%%?% P o TR ARG
giving a cl oudy §élbtqfoh 802 \itairt$ carleiumighioride Wﬁédedso'ﬂm' ibl{)mnperr] 40
parts mneral oi 'co&\&fﬂehtslf&(?epﬂ{ehsmfad' vﬂﬂ‘h' s&%%@#%m&t&rﬁmﬂmabf er
[err] to give a \%8 pam’és Sia%naqueous me hgcr%g}?{c;xig yul tr1methy1ammomum chloride, -
10 1.4 parts disodium EDTA, and 0.7 parts ferric sulphate, giving a '
cloudy solution, to which are added 400 parts lsoparaff1n Cs,
40 parts mineral oil C3, 100 parts ema151f1er D1 and 13 parts
emulslf1er 82, to give a W/0 emulsion vinich 1s polymerised under
n1trogen by the addition of 0.7 parts t- ~butyl hydroperox1da then .
15 6 parts of a solution.of 2.7 parts sodium. th1osu1phate in 50 parts
water. The temperature rises to 85°C, even with coo]1ng. The
resulting dispersion may'be rapidly'diiutedjwfth vater,

Example 15

Example 14 is repeated w1th the ’o]low1ng changes

20 709 Parts water, 183.3 parts acry1a¢1de and 714 parts of the
aqueous cat1on1c monomer are used the temperature rises to approx.
43°C under adiabatic conditions; and after the polymerisation 33
parts Pluronic L101 (F ) and 165 parts fatty acid esters C7 are
added. o = - -

25 Example 15 _ |
Example 14 is repeated. With'the'fo11owtng'changes- |
160 Parts n1nera1 0il C8 are used in place of 40 parts C3
and the temperature IS kept b“tWEEﬂ 33 and 4D°C '

Example 17

30 . 43.5 Parts emu]s1f1er 81, are mixed with 800 par*s water, -
‘and to the resultxng emuls1on are added 8.8 parts ¢calcium chlorlde,



i£TOgen by the addition of 0.7 parts t- butyl

fi4 pf a solution of 2.7 parts sodiumthiosul phate in 50 parts water.

even with cooling. The resulting dispersion may
Exanpl e 15 Exanple .14 is repeated with the

- 709 Parts water, 183.3 parts acrylam de and

the tenperature rises 2

ature rises to [err],
- r&pidly diluted with water.
- fol | owing changes: 20

© 714 parts of the aqueous . cationic nononer are used;
to approx.

[err] under adi abati<2gonditions; and after the pol ynmeri sation -
~ 33 parts Pluronic L101 [err]-and 165 parts fatty acid esters [err] are
added. 25 ted w 0 hanges:.
160 Par s WAL SR AL 78 Barks iR RDegndio 353 AT e otk

t enper at urmﬁhscmwlmm}tdsefdwaamwm ahlanisles 131 perts 34z
emul sifier ,Id%émor%eadmxw awhm Y ;ﬂal&é% e pam& H@sdmmrml ting

emul si.on are added

a ciumchliorid 27- 363 part

acryl ani de3ndy 947 FP&FT% f&?ﬁ?‘f prEPAALE . %@smmgwmefwea%utwn 1
net hacisyl Oﬁdrﬁéd?tﬁawmfdhﬁﬁ hdedmngi pawnts hkipitedepirtidlc T,qaqo 5;,33,4% hydr ochl ori ¢

acid to adj
sul phat e.

400 parts fuvimed, quhnch tis[ poYymenisgdaundermmienogen diy tios. @dﬂtmoof)arts
emul sifierg[s

: _ C | ynmeri sed under
nitrogen by thgh @HWOgé%xggtiﬁﬁ sz ?S{f)gsr g)?l %e fol |l owed byl6
parts of aSalytign Gﬁ %-f7 Eaﬁtspéﬁ’é"“s*ém%& ?"h’itésm

‘10

hydroperOX|de then 15

ﬁﬂ@$ﬂ@ﬂmﬁ%mMa

6

-

The™

43.5 Parts

{ifbnbadnctn hoithatr SoBRTSI RSB R SRl 87 CaiGen ¢

The_

tmﬁpefe%fpuf'@ttdﬁrd!mwodo\)lVﬁéh%ﬂ%{d}ﬂ r'ﬁsﬁa%n&mdemmltabaddnﬁ‘l ewmdl tions

15

20

25

30

to 65°C.

"Example 18

"Examp1e 2-%5 fepeated'with the—fo110wing éhanges*'

29 Parts emuls1f1er B1 are used; and ‘the 80 part; enu.51.1er

Di are rep]aced by a mixture of 49 parts D3 and 05 paits D4

C’*?_‘!‘.El?_li

Examp1e 17 is repea*eo with the fo11ow1ng changes

454 Parts acry1am1de replace 363 parts acrylamide + 124 parts
diallylamina; no HCL is used; 54 parts B2 replace 100 parts Di’ 45
parts thiosulphate solution replaces 16 parts and the. temperatura
rises w*th1n 90 m1nutes to 90°C

Examgle 20

43.5. Parts emu151f1er B, is mixed With-GQO parts. water. To

thi; is added 8.2 parts calcium chloride, 454 parts acrylamide,

1.4 parts disodium EDTA, 0.7 parts ferric sulprate, 400 parts
white spirit C1, 40 parts mineral oil 03, 100 parts emu\sxf ier u1
and 13 parts emulsifier BZ’ A water-in-0il emulsion is formed which
is po]ymerised under nitrogen by adding 0.7 parts t-butyl hydro~
peroxwde and 1 part of a so1ut1on of 2.7 parts >od1Ln +h1osu1nhate
in 50 parts water. The po]ymer1sataon rnuctlon is held at a
temperature of 60°C When the tewperature beglns to fall off a
solution of 265 parts nethacryloy]oxyethy]tr1methy1ammon1un chloride
in 288 parts water is added dropw1se, g1v1ng a further r1se of

temperatu"e, whlch is hEld at §5-60°C by cool1ng After thc add t1on L



to [err]. Exanple 18 Exanple 2-is repeated with the-follow ng changes:. -
Parts enulsifier .[err] are used; and the 80 parts enulsifier 15  [err] §
repl aced by ‘a -mi.xture of 49 parts D3 and 65.parts [err]. Exanple 19 Exanple”
17 is repeated with the followi ng changes: 454 Parts acrylam de replace 363"
parts acrylam de + 124,parts diallylanmine;- no HCL"is used; 54 parts 82 .
replace 100 parts [err]; 45 20 parts thiosul phate solution replaces 16
'paﬁré; and the tenperature rises wthin 9§ “IMnutes to 900C. Exanple 20 43.5
Parts enulsifier Bl is mxed with 600 parts water. To this is added 8.2
parts cal cium chl gride,_ 454 parts -acrylamde, 25 1.4 |

0.7 parts ferric sulsomalate, &? peedustnis s&iniadr | thogr al@Sparthen mosded - oi |
[err] 100 parts ets!lrobhitmpbrandel3 parts emulsifier B2. A water-in-oil

" parts disodi um EDTA, = -

emul sion is formed which is polynerised under nitrogen by adding 0.7 parts3 o

t - butyl hydro- peé)pé'! gg énd 1 part of a solution of 2.7 parts sodium

t hi'osul phate 30 rts water. The pol ynerisation reaction is held at

t t f '] evahel {56 t & Regi 150 f, a soluti
a tenperature o [e”]bﬁ\f?@%‘ fsh??tr%fﬁ?ﬂ%w&Qﬁ@'#ﬁlﬁﬁn{g?& angbf; a-solution.

of 265 parts nethacrylo xyethyl trinet anmoni.um chl ori de I'n 288 parts
hol d at 55 [orr] by cool Fanes A & HRbERn B1ac8 B o e ™ he
product is stirrefee FﬂBLPr]ag? c[éfeﬁﬁ PRRES o%# S3TES) BooBiR tEshInak {ce. °}E><<’5mpl e
21 Exanple 15 is tgpeatedand trdo Fgeanfdo_l:} @k Naideli aafyes: polymerisation. :
Example 22 ; - | ' |
Example 16 is repeated with'thé fq]lowing'changeé: .

10 21.75 parts B, are used in place of 43.5 parts .
50.00 parts D, are used in place of 100 parts
6.50 parts B, are used in p1acé 6f 13 pahts._

—
or

Dilution Example. -

A mixing apparétus as shown in'Figure 1 is used,_having 6
 chambers each of inner diameter 11 cm and volume 2.5 1. The
conneéting hoses have an inner diameter of 15 mm and are each.'
40 cm 1ohg.

20~ - Into the.first chamber of the mixture is fed through a
15 mn diam. jet a stream of water of 2000 1/hour, giving a speed
of 3.2 m/sec. at the jet Reynolds number 47000). Into the water
stream is fed, by means of a pump operating at a frequency of
50 Hz, 5 I/hr.of'the product of'Examp1¢ 1. The polymer jet nas
25 six holes of 1-mm diameter, gnd'ié_equipped with a non-return
valve. o o - '

: The di]utéd.prOdu;t de]ivered from the mixer is a ready-to-
use aqueous. sclution cf thé_proﬁuct suitahle for uSe;in paper
making. o ' IR '

30 Application Example A~

A 2% aqueous paper_slurry of.the folTowing compos{tion is
prepared; 100 parts bleached sulphite pulp, 20 parts kaolin, .



"5 - erts [err] afe'uséd I n place-of 43.5'parts 25 parts [err] \J
are used I1. { ce of 100 parts; 3.25 parts [err] are used in:place.of 13
parts; and Qo/err] and [err] are added after polynerisation. Exanple 22
. Exanple 16 is repé‘ted with the follow ng changes: 10 . © 21.°75 parts |
- [err] are used in place of 43.5 parts 50.00 parts [err] are used in place
of 100 parts 6.50 parts [err] ar§ used in place of 13 parts. 15 Di |Ut'Q.4

Exanpl e A mi xi ng apparatus as SRAwh i n Figure 1 is used, havina 6 chanbers’
each of inner dianeter 11 cmand volume 2.5 1. The connecting hoses have an

i nner di anet3epards fés imms tzed armréaczﬁumﬁ)nmn sotghatg0 ~Into the first
‘chanber of the mixture is fed through a 15 nn1d|an11et a stream of water of .
2000 1/hour, @i Virpgr @as M $RE L gy@pghdg nw’rber

47000) . Into t he V\g'{era trefg?ngals ?dcf Esnsgaﬁs (;% Z'In&grrp operating at a
‘frequency ofl55nd-£0 misragpectivelyhef p':rsd Ssorquseyspstock. dithd ipwiofner | et
has 25  sitie woe@ctot:f Exﬂanm@ di ﬁaetm mﬁmqtés eﬁ@emedrw@sa:&on return
val ve. The dll%#Fd roduct jivered - 3 ﬁL ? a.re use
nqubous Sool G 1200 "B EALH SIS TS JRUEBR anta: 3 U & WAtSE M TR TG n80.
Appl i cat i on chambepl &f A Rapidh- Kitieaushquapesrgiryr and aftémha £0Ideqwi pise '
~conposi tion r a e art,s kaolin,
208705 par #hE SEERAL Fdive'30 AR RP ORI AL RIS AL o BRaBRN° 535
~of this sl ucogd'aa;nen'mgxgbb \paper 5,heet) is incineratec and the ash content - _
) measured and ca]cuTated as a percentag= of the weight of f11]er
10 which was used, g1v1ng the % retent1on The results are given in

Table A.
Table K.” - .
e@aun§ of steck | concentration of % ash ! %.rEtentﬂor
dilution added g:;ggegnegg;s;:;er (aversge of 2 measurements) i
we1ght (b) o - o %
0 - | st 51.1
5 0.0125 | 13.31 B - 79.9
0 0.025 16.3¢ | 86.90
5 - | 6.0375 | 14.66. 88.0
20 . E 0.05 : 1 14.73 : - 88.4 )
1.

App11cat1on ExampIe B

200 Parts of a sewage suspension of 5% dry solxds content are
treated with W parts of a 0.23% aqueous stock dilution of the pro-
15  duct of Example 1, st1rred_10 sec. in a- '*Triton' (Reg1stered Trade
Mark) stirrer at 1000 rpm, then immediately filtered ‘through a
cloth filter. For each éamp]e,'the volume of filtrate'after“30 60,
90, 120 and 180 seconds is measured, and the mean value of these -
is calculated. The results are shown in Tab]e B.
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15 and 20 m respectively of a 0. 0125% aqueous st ock dilution of the . '
deduct of Exanpte 1-and 750 ml water. After- stirring 5 sec. '5 at 250

rpm- each mxture is poured into 31 of water in the filling chamber of 3
Rapi d- Kot hen sheet forner, and after a 20 sec.. pause the suction valve is
operated to formthe sheet After drying and condltlonlng t he paper sheet

i s<incinerated and the ash content neasured and cal culated as a percentage "~
of “rhe wei ght -of filler 10 - which wasQused, giving the %retention. The .

results are given in Table A Table A anount of stock concentration of
% ash retention dilution added. pol ymer ei mul si on based on dry.
- paper (average of 2 nmeasurenent ght (% O
- 8.51 - ' 51.1 5- . T§38¥e? _ . . 13.31
©79.9 10 ' - - 0. 025 _ - 14,34 ;' ... 86.0 15
0. 0375 : 66" —88q—20 — 005 1

14.73 88. 4 I catlo anpl e B)200 Parts € suspensi on
féﬁt“ @bﬁ%)e(

of 5% dry solids|cén S ah% vy d with W par tT aBgﬁ% '53 eous stlo_ck
dilution of the pro- 15 duct of. Exanple 3}, sthFe Y WHE= L 2 Tri tlon
(Registered Trad¢ Mark) stirrer at 1000 rgm  then inmediately f||tereg

01

through a cloth flilter. for each sanple, tHRe. volune of iltrate after
60, 90, 120 and 180 seconds is measured, and the neart _val ue of these IS
calculated. The fesultsidre shown in Tabl e |B. -30-15tdbl e B
' 15 o : . 40.4
17 ' T © 494
19 _ - - 81.9

~ The products of'Examp!es 2-22 may be.uSed in_ana]ogoas
manner to Application Examples A and B.



- mean f||trate volune (parts by volume)\._J

15.3 15

T_§§§3artsghv mplaht\

. 49.1.
81.9 The Ullﬂl“ullum”,lmlJMI es. 2 22 may be
Appl i cation Exarpl & A ahd B. -31- dains 1.
conposition conprising a) a hydrophilic cationi
~surfactant .5 c) a water-+r&t scible oi

19

used in anal ogous manner to

A water-m scible
c polynmer b) an anionic

in which the polyner a) R

i'S

~insoluble, "and d) a lipophilic non-ionic surfactant,

the nmolar quantity of .

b) bei ng not

of a).

10

reater than the nolar quantity of the cationic nonomer units
Claims 2. A conposition as clained in daim1 in which

conponent a) conprises at

| east 70 % by wei ght of vinyl

of cationic and opti @nakter-RPstibiaicompasithioneonpmeising 3.
claimed in Qaim?2 in which the cationic vinyl nononer
conmpounds of forrmba h&droph‘nhc catidni@ godymér .

addi ti on polyners
A conposition as
I's selected from

CH-CH—N

[err]

b) an anionic surfacé%nkerr]

5 c)a water—1mm1sc1b1e 0il ‘in which the polymer a) is
rnsolub1e, and
d) a 11poph111c non-1on1c surfactant,
the molar quant1ty of b) be1ng not greater than the mo]ar quantIty
of the cationic monomer units of a).

10 2. A composition as ciaiméd'in Claim 1 in huich'conponent
a) comprises at 1east 70 by we1ght of v1ny1 addition po.ymers
of cat1on1c and op~1ona1ly non-1on1c v1ny1 monowers.

3. A composition as c]aimed in Claim 2 in'vhich the
cationic vinyl monomer is se]ected from compounds of formula
15 1 - VIIl '
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Y. - R[err] [err] ' _ I [err) A

AW R [err] -32- [err] R[err] [err] v I o

Vill in which. | [err] is Hor rrethyl is. rre Ml“m“““lum lm3 S

met hyl or ethyl R4 is hydrogen, nethyl or ethyl _

X 1s -0- or -NH Y is Hor O—aneans-O and HV\,heans-NH-n .i'_sO-'_'.'_
A4, provided that when Y is -OH n=1 10 . S

and;z or 2 when Xis -NH and [err] is an anion. 4. A conposrtron as

claimed in daim2 or daim3 in \_/\/hiCh?tzné'n.on'-ioniC vinyl nononer is

selected from acryl am de, nethacryl am de, N-vinyl pyrrolidone, nethyl vinyl

- ether, ethyl 15 vi nyl ether and conpounds of formula I X [err] mhere R .

is as defined in Claim3. o L

' CH2=CH CH2 CH 'Cu2=EH '

~is Hor méthyl

is methyT or ethyl .

is methyl or ethyl

is hydrogeh, methyl or ethyl
is -0- or -NH- ' '
is H or -OH when X is -0-

and H hhen X is —hH-

in which

n is 0 or1, prov1ded that when Y is .
| =0H, n=1 o _
LU .~ _and 1 or 2 when X is -MH-

©. .
~and A” 1s an anion.

4, A compos1t1on as c1a1w~d in C1a1n 2 or Claim 3 in
which the non-ionic v1ny1 monomer is seTected from acrylamide,
methacrylaﬂ1de N-vinylpyrrolidone, methy1 v1ny1 ethor, etbyl
15 vinyl ether and compounds of formula IX '

- cu3 _
CH, = cl—— CONH —- g—-cr\{— co cv.3 5 X
' R1 '-cn3 '

~where R, is as defined in Claim 3,



‘t A corrp05|t|on as cl ai med in any one of d ai ns 2 to 4. |n'which _
onent a) is a copol ymer. ‘of a nethacryl oyl oxyet hyI tri met hyl amoni um N
\sa¥t and acrylam de. 6. . A conposition as clained.in any one of -the o
- pFECWV\MI ch conponent b) is selected fromsul phated fatty
~acid and triglycerides; sul phated fatty al cohols; sul phated f'atty
al kan@&ﬁ’ﬂﬂam "EE at ed hydrocar bons; sul phonated ali phat I c car boxyl e :
aci ds | al alkyl e gers of phosphoric-acid; aliphatic :.j
car boxyl i ¢ acids ; Sand 10 car boxyrret hyI ation products of fatty al cohol s,
nmonogl ycerides and fatty acid al kanol amdes. 7. A conposi tion as cl ai rred .

in daim 6 in VWich component b) is a petroleum sul phonate. 8. A

conposition as clained in Qaim?7.in which the 15 g‘)et roI eum sul phonate | s."
initially preseht PrcQmesitiensas €1pimed 10 anyaopeRfo&i2i®n2ato & ai med i-n. any

one of thexrpwcanlca@pcmeat@) ha moobtym of la obtnaryebﬁwxgdtﬁﬁom
| ow ar omat G drocarbons | G fatty acid esters. 10.

- conpositio '291‘51“@2}% %l Fﬂ“l' E?Crﬁ{ 8h conponent c) 20 | conprl ses a

m xt ure of at Ieast two oils, [err]) and [err] chosen such that the :
~oi | /water requ-edAhgampop’ntﬂoe/ts mdphidde ihadrgnose (o WhRHirBredidaie of [err]

5 o e ercialin b1 chiBrgh¥tay esogetgaeqawo@?s)ﬂpggi ed FERPOSI ti o as

clainmed in any one e prece alns I n s either i) oneor
nore conpofidsTieyi dtr and briglycarddeniidIphaieshfatiy RYERN9dAasbon resi due of

-at | east %a@hbﬁéﬂ ﬁmam@hmt@astmnﬁomw nmﬁaclay@tsrgnhl lic residue,
which is e| 8 aﬁﬂon]gh{(tp ethlene {ﬂ all cont ai ni ng
propyl ene Yiatghi 3 I Phat? H‘Eu@ 6 “BOF rsmpe Bl nore
hydr o- phoémeretd*fybhosmhomdatpdppyhpmamxczdemcxp]md ym’éds, anoet hyl ene oxi de/
10  carboxymesthylation products of fatty alcohols, monoa]ycemdes aru '
' fatty acid alkanolamides. - ' ' '

7. A -COmpO_S't_t'lph as clain-.éd in Claim 6 in which cemponent_
b) is a petroleum sulphonate.

8. A composition as':c]aimed in Claim 7.in which the
15 petroleum sulphonate is initially present in calcium salt form.

9. A compositton as cla't'med 1n any one of the preceding'
claims in which the oil c) is selected from Tow-aromatic hydrocarbons
and ahphatw fatty ac1d esters.

10. A composition as c]aimed in Claim 9 in which component c)
20 - comprtses a mixture of at least two oﬂs, c,) and CZ) chosen such
that the oﬂ/water required hydrophﬂe/‘hpophﬂe balance (O/W-RHLB)
value of < ) is greater than that of the mixture of c1) and cz)

11. A compos1t10n as claimed in any one of the. precedtng

claims in which d) is either i) one or more compounds having at _
25 least one lipophilic hydrocarbon residue ‘of at least 9 carbon atoms

and at least one non-ionic hydroph111c residue, which is either a-

mono- or polyethy]ene glycol group, opttonally contatntng propylene
f~';glycol units, or the residue of a polyol or ii) one or more hydro- -
*phobtc ethylene oxtde/propylene oxide. copolymers or ethylene oxtde/
" 30 propylene oxide addttton_products to ethylened1am1ne having each



=30 - propyl ene oxide addition product s to ethyl enedi'am ne havi ng each -

-3#< a hi gh propyl ene oxide content. 12. A conpo ' ' in C a
‘11, "in which d) .is selected froman addition prodjcmmﬂllmawnmlmme

-and/ or propyl ene oxi de to aliphatic ‘al cohols,  al kyl* pHfendl s* fatty aci g
fattry acid 5 al kanol am des, partial fatty acid esters of polyols and
'vegktable or animal fats or oils and partial fatty acid esters of pol yols

~'A conposition as claimed .in Claim12 in vvhrch d) is selected from -

corrpounds of forfulae X - XI11 [err] = 34.- X in which
[err] Is C412 al kyl 10 = . . Jerr] i.s.'C9_18al kyl or

al kenyl [err] is th C sdue an, alrphatrc C1 fatty acid Q ' is,
t he nonoval ent resq guih i’f"%ygrgﬂ?t%ﬂ ed:l"%%‘rtol -or di- to tetra-ethyl ene
glycol 15 . ..|323r ~ is1or2 k is 3-5 and m

is 4-9. .14, A corrposr t1|2@n Pacemqsnhgm s aﬁy'lmﬂe iofClane \dr,evedlhm@ 20 is
~claims containing, seﬂ@cﬁﬂdh‘dnpﬂn ta‘ad‘?%oﬁﬁﬁbét@f epr)y'lﬁ)re %Wdéj)anﬁ)qr‘"’ﬁh%yleﬂé

A conposition accord q‘a ang one_ of EJ cedi ng clainms caontalning,
addition to corrporPé‘ﬂ )atipnatig alephols, a1ky1 phendls, fatty acids, fatty ac1q |
5 a1kano'lam1des, part1a'l fatty ac1d esters of polyols and vegetable S

or animal fats or oils; and partial fatty acid esters of polyols.

13. A composition as claimed in Claim 12 in which d) is
- selected from compounds of formulae X - XIII

e ocﬂécgi_)rd" : - y
(Rg) N IR D
\@_—Hc”zc”z"i’o“_ .

. Ri— CO-Q' _ N N . | o XH...

'I:  Rez—C0- o—(—cuzcuzo—a Ry —

. in which R8- -~ is (:4 12 a'lky'l o
10 ' Rg  is Cg_sgalkyl or a]"enyl

RmCO is the acyl re=1due of an ahphat'rc o 8
fatty acid
Q' is the morovalent res1due of sortnto] g'lycero'l,
' or di- to *etra—et.hy]eno glycol
15 _ t - is 2-3 '
o ._r_'__ds,,‘l or 2.

k = is 3-5

and m is 4-9.

~

14. A composi'ti'on actordi_ng to any one of _the preceding |
20 claims containing, in addition to components a), b),c) and d)
e) water. o

15. A composition ar:cording to any one of _the _preceding'
claims containing, in addition to components a), b), c) and d)



-35- f)—an—oil-nmiscible polar solvent.which is only sliightly soluble in = -
N f-di spersing in water, and which has no emu sifying et
”&‘"me"""ﬁn”"'m whi ch reduces the water/oil interfarcial o
9 t ensi on. A conposition according to'Ctaimi15 - =
|ch conponent i's selected fron1[err] al i phatic al cohol s, phosphorlc

d triesters and ethylene OX|g§Lproperne oxi de copol yners. 17 A

_conposition according to any on® of the preceding 10 cl.ai nms havi ng the?
conposition, for every 100 parts by wt. of com ponent- a); 1 to 30 parts
b), 30 to 400 par ) ai 1l p S 0 to 30
phits ). where aﬁ hloi] m’i&fi%? pﬁltafeépslveﬁt Evﬂiglp% é’rﬁ? sf‘i)ghi’isg

~ conposi tion accordl ﬁg '! ecl‘%u“ﬁlt!% waYise)t 1"1‘1@986%- “15’“9"’ andi on; for

~every 100 parts by Whic!i)ﬁ\aﬁ(}@@ﬂﬂ‘sﬁfying prépertids RR' it bwn, #0t- 200 parts

2- 30 ts d th ht
of 1) 1a Lose than Whighrefyces) Bha Satdn/aiD sertaraiat subtatérad i n 01 &l
as des&ibed in any tengiomf, the Exanples. 20 ° ' 20. A partially

di | uted conposition according to any one of the preceding clains,

containing at |eafg OA%po%ﬁoW’?&mgﬂg E@'B?Q'ﬂﬁrﬁs M whidn co/si}%é?a of a

cationic vin nmonomer d an anionic ctant as
defined in )al f selegbed FRom fo g7 1 1PBR HiGH h]°°h°]§3:6~°h?%ﬂht°]‘“27_“‘d
' triesters and ethy1ene o;1de/propy]ene pxjde qopo]ymers. '

17. A composition'acédrding to any one-of'thé'preCedjng
10 claims having the composition, for every 100 parts by wt. of com-
ponent a); 1 to 30 parts b), 30 to 400 parts c), 1 to 80 parts d),
0 to 300 parts e) and 0 to 30 parts f). where ‘the we1ght of f) is
less than % that of c)
18. A compos1t1on according to C1a1m 17 hav1ng the compo-
15 sition; for every 100 parts by wt. of component d), 1.5 - 10 parts
' b), 40 - 200 parts c). 2 - 30 parts d), 2 - 200 parts e) and _
0 - 15 parts f) where the we1ght of f) is less than 5 that of c).

19. A compos1t1on as c1a1med in C1a1m 1 as descr1bed in any
ona of the" ExampIes '

20 20, A partial]y'diTuted composition according to any one
~ of the preced1ng c1a1ms conta1n1ng ‘at least 0. OOI.Z'by we1ght
of component a)

21. A salt of a.cationic_vinyi'monomef.as défined.in
Claim 3 and an anionic surfactant as defined in Claim 7.

22. A salt of formila




4 where [err], X, n, Y, [err] and [err] are def nd [err
i s~t'he ani on of a‘ hydrocarbon sul phonate. m& nrc p
in which,at |east part of the cationic groups a

i
t he- ani ons of an anionic surfactant as defined in CIarnr? t he polyner o
bei ng-derived fromcationic vinyl nmononmers-as defined in Cla|n13 24. A .
wat gr-in-oil enulsion containing a salt g . clainmed in any one of Clarns o
21-2%. 25.- A process for the preparation-of a conposition as claimed 10

in Caim1, conprising the step of mxing surfactant b) before, during or
-after the polynerisation, with the polyner a) or ‘the correspondi ng

nononers, the polymer or. nononers being present in finely divided fornrrn
a-mater/oil enul sion. 26. A process according to-Claim25 conprising .
enul sifying 15 - the correspondi ng nononers before polynerisation in the
formof their aqueous solwtion in at Ieasw part of’%bg oil c¢) in the

presence of ‘the anionic_st ﬂfactant b .of the |I| ®on- ionic .
surfactant d). 27 A S R@rrsrdg form ng a 20

di spersion contai ni ng: polyner a) wat er and Irpophﬁﬁh non-ioni ¢ surfactant

d) inoil ¢c) in the absence of anionic surfactant b), and then adding the
anionic surfactant b) to this dispersion. 28. A process as clained in Caim
26 or 27 in which water is subsequently renoved by distillation. =~ -37- -
29. A process as cl aiwigztei R £X3i m X5 R%Rgnamm %here:defmedcmrrﬂhmrs are

at least in part Ly WQ fiQr gp‘é:) ns&r foact rﬁ@arb%naﬁﬁbﬁhw in any one of
d arrrs 21 to

23. A salt of a- cation1c polymer in which at least part of
the cationic groups are associated w1th the anions of an anionic
surfactant as defined in Claim 7, the po1ymer be1nn derived from
cationic vinyl monomers as defined in Claim 3.

;24. A water-in-oil emulsion conta1n1ng a salt as c1a1med
in any one of C1a1ms 21-23. '

. ) . 25. A process for the preparat1on of a compos1tion as claimed
10 in Claim 1, comprising the step of m1x1ng surfactant b) before,
during or after the polymerisation, w1th the polymer a) or the
corresponding monomers, the polymer “or monomers be1ng present in -
finely d1v1ded form in a water/ol1 emulsxon.

26. A process accord1ng to CIa1m 25 comprising emu1s1fy1ng
15 the corresponding monomers before po1ymer1sat1on in the form of
their aqueous solution in at least part of the 0il c¢) :in the
presence of the anionic surfactant b) and of the 11poph111c non-
- ionic surfactant d). : :

27_ A process accoroiog'to CIaﬁnZS_comprising'formihg a
20  dispersion containing polymer a), water and 1ipophflic non-ionic -
surfactant d) in oil c) in the absence of anionic surfactant b),
and then adding the an1onic surfactant b) to this dispersion.

'28. A process as claimed in CIa1m26' or 27 in wh1ch water is
_ subsequently removed by d1st111ation.



' Aepeeess—LeL—Lhe_pLeparatlon of -a corrp05|t|on as 5 | cl ai rred in
' @ ﬂ @iﬂﬁed I n_any one of the exanples. 31. A nethod of d||ut|oh"

Hi din any one of Caims 1 to 19 in which the
ough a nozzle into a stream of water which
ounds the nozzle, the water stream having a higher velocity than that
of the 10 stream of conposition, and this velocity being sufficient to,
over- come at |east partially the3?nternal adhesive and cohesive forces i
the conposition, but not sufficient to reduce the s ize of the polyner
ol ecul es; and the mixture of product and water is then al ternately .
accel er at ed in narrow tubes and decelerated in 15 w der m xing zones
until the desire9 defyprecess asxdlagmed igbClaimeds Jp. whighnthe ng appar at-us

sui tabl e forcagfgdi¢i B oﬁ:!f-s tahe PE%S?é if p&?@f@ Ble cremwdfsgwaeta.#east two

cylindri cal mm;g anbers connect ed %rh | exi bl e tubing of
di anet er notS3gFedFeflaifgd ’rPaFFythﬁ’ﬁtWBfmé&% i‘?n chanber the first

- chanber being 20 furni shed with -a) a.coaxially nounted tube for the
i nflow of a stresm of protess, Fby %esmﬁatmo. sanmmamutabhwsat right.

o et &y endd 6 i FRTRTE, of ook lodl HELGORRE I BR8P et ¢ ube

and c), near the ot her end of the m xing chanber, 25 an eX|t t ube | eadi ng
to the second mi3di-ngh desnesof omeltsetmfdamvaaytmnbeecmem-'qﬂw ng chanbers

peing each RhgWrdess Wiaingn ¢! &Y @ﬁ%rﬁeheeﬂet chiiitioh 14 pirpedss I of
flocculatio of qz;"r; qqulg? e conpris step of adding to
" the sludge 3n\5ﬁ'ﬁta t"ﬁ”?:d’rfpt!%ﬁ" which er’é‘?qﬁ‘Eﬂ th® any one of
Caims 1 tonbPzle34the Aapercesead davirPachigtdronedciap tanethut of ughge . as
10 stream of compasition,- and thts velocity bemg sufficient to over-
© - come at least paruaﬂy the mternal adhesive and coheswe forrcs_
in the CO"!puS‘lt'lon but not suff1c1en to reduce the size of the
po‘lymer mcIecu‘les, andg the rmxtu"e of product and water is then
alternately ac_ce’lerated m narrow tubes and decelerated in
15  wider mixing zones until the desired degree of mixing is.obtained.

32, A n1x1ng apparatus su1tab1e for carry1ng out the process
"or Claim 31 compr151ng at least two cy|1ndr1ca! mixing chambers
connected by r1g1d or flexxble tubing of diameter not greater than
half that of each m1x1ng chamber; the first chamber being
20 furnished with a) a coaxially mourited tube for the inflow of a
stream of water; b) a second tuhe, substant1a11y at r1ght angles
to the first, ending in a jet sxtuated betueen the axis and
‘circumference of the f1rs» tube and just beyond the end of the
first tube; and c), near the other-end of the mixing chamber,
25 an exit tube 1ead1ng to the second mixing chamber; the second’
~ and any subsequent m1x1vg chambers belng each prov1ded thh an
_1n1et and an ex1t tube.’

33, A process for flacculation of an aqueous $ludge ccmpri'sing



-déscribed'in Appl.ication Exanple B 35. A process for the nanufacture of

aﬂEr conprising:-the-addition of a conp05|t|on a one of
Clains 1 to 19 to the paper-making slurry. 36.. ﬂ!! mu l“”ﬂmll

nanufacture of paper as described in Appllcatlon
R ' : | S
the step of adding to the sludge an effective amount of 2
~ compesition as claimed in any one of Claims 1 to 19,

34," A process for f]occd]atign of an aqueous sludge as
described in'App]ication Examp]e B . ' )

S 35. A process for the ﬂanufacture of paper ccmpr1s1ng the
addition of a composition as c]a:med in any one of Claims 1 to 19
to the paper-making slurry.’ ' -

36. A process for the:manufaCture of paper as described in
Application Example A. o




