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-1- STABI LI ZED AQUEQUS SOLUTI ONS OF UNSATURATED QUATERNARY :R@EhfﬁNﬁS&ETS
The present invention relates to aqueous solu- tions of wunsatu ‘t@é d
guaternary ammonium salts (hereinafter known as quaternary sa $

corresponding to the followng fornula (1): [err] in which: -
Rlerr] represents a hydrogen atomor a nethyl radical; - R represents a
nmet hyl radical or a benzyl radical; - -Xis chosen fromd, Br, | or

CH err]-SOJerr], the quaternary salts (I) having been obtained by reac-

tion, in the presence of water, of N, N-di rret hyl am noet hyI (rret h) acryl ate of
formul a (1'1): STABILIZED AQUE i

with a quater%gguﬂggﬂm-gf formul a (III) R- X
(I'1rr) in whic are al so as defined abqv i s made of

aqueous sol utions of agﬁt BFREPDCSAPVEREL PR 5e8fa§5§ré; o"ﬁ/“rﬁsuss it dhded to
act as tions of unsaturated quaternary ammonium Balts

(hereinafter known as quaternary salts), corresponding to
the following formula (I):

r! CH,
| ®/ =
H,C=C-C-0-CH,~CH,~N - CH, X (1)
I \
0 R
in which:

- R' represents a hydrogen atom or a methyl radical;
- R represents a methyl radical or a benzyl radical;
- X is chosen from Cl, Br, I or CH;-SO,,
the quaternary salts (I) having been obtained by reac-
tion, in the presence of water, of N,N-dimethylaminoethyl
{meth)acrylate of formula (IXI):

r! CH,

4
H2C=c-ﬁ-0-CH2~CH2-N\ (I1)

0 CH,4

in which R! is as defined above,
with a quaternizing agent of formula (III):

R-X (I1II)
in which R and X are also as defined above.

Use is made of aqueous solutions of quaternary
salts (I) to prepare polymers intended to act as
flocculants in water treatment.

The main problems which are posed during the
synthesis of the quaternary salts (I) are, on the one
hand, the sensitivity to water of the monomers (II) and,
on the other hand, the risks of polymerization of the
reaction mixture in the reactor and those of the
quaternary salts (I) on storage.



flocculants in water treatnent. The mai n probl ens which are posed
during the synthesis of the quaternary salts (1) are, on the one hand, the
sensitivity to water of the nmononers (11) and, on the other hand, the risks
of polymerization of the reaction m xture in the reactor and those of the
guaternary salts (1) on storage. - 2-

Japanese Patent Applications JP-A-57 1Q9 747 and JP- A-57 109 749 describe a
process for stabilizing salts of fornmula (1) . This process consists in
addi ng, to these sallaparaisd asenondpphétatiogs aferi-5hild? Ja&7 bedan

ami nocar boxy k¢, &4 dlwdwgem%%tr%@ ¥ ﬁerLEQSE&Wﬂn saggound of

quinone type. In practice, ethylene- diam netetraacetic aci ((f' DTA) and the
trisodi um saPf ERTIHYA (Tt r?&t‘:ét?’??ﬁ?% FeRpd e APe é?’??ﬂanrt"e %th as
am nocar boxybhttaci dt clddetr whéh cheliatiingo mrptoumlmh widrh benaaqui none,

In order to %@R&é&?@oﬁif&%ﬁ? PUCY P@%XLH-QXLQ y&@iém@%ﬂmm um

chl oride solu e on sequestering .agent cited
i n Eur opean PAt é‘ntc%‘i"@at‘?%n‘I‘EmW%OEY&EQ IfhirG# i Y ees5cess for

the prepar at dqeamdhe t@6od st el APi’dt (EDTAY aﬁaoahurrtsabb&uhxy frlad exfni zati on

in a nmedium ¢Q g ol | Jen The
Appl i cant @%‘pgggiﬁgggﬁ%%v@dgsggggr Z’ga‘?% ?’ ﬁe %&%‘%gecff |£'c sequesterl ng
agents, bel ongungcwb?ml#am%dofehmmm%xwlmetmwsc%mpwﬁeuqr salts,

makes it POSSiilthe ¥énAWhAinbne] ULhONsrdr Sabt SstyiTikexaal | plesiabi ity

t t bj f t t t th
st a st apMetPREE R REb Ty ST et Per A ko] R LR AP AT Tt o1 nary
anmoni um sal t, correEpBAdim@lsy the tolvseayestexintpfagend abbed ¥md havi ng

been obt ai nedrdbplhs ﬁ@@&i& quicataaaoa?rm(idﬁ 24y, Qhienlg8skeribed Ng agent

111 d d a | u- t t t | t
00 o T P R i e o

addi ti onal | y aomwindiumi Bglts by quaternization in a medium composed of
water and an aprotic organic solvent.: )

The Applicant Company has now discovered that the
use of specific sequestering agents, belonging to the
family of aminocarboxylic acids and their salts, makes it
possible to obtain solutions of salts having excellent
stability at room temperature.

The subject of the present invention is thus
first a stabilized aqueous solution of at least one
unsaturated quaternary ammonium salt, corresponding to
the formula (I) as defined above and having been obtained
by the reaction of a monomer (II) and of a quaternizing
agent (III), as indicated above, the said agqueocus solu-
tion containing at least one stabilizing agent in combin-
ation with the monomer (II) and additionally containing
at least one sequestering agent for metals, characterized
in that the sequestering agent for metals is chosen from
diethylenetriaminepentaacetic acid, the pentasodium salt
of diethylenetriaminepentaacetic acid, N- (hydroxyethyl) -
ethylenediaminetriacetic acid and the trisodium salt of
N- (hydroxyethyl)ethylenediaminetriacetic acid.

The content of sequestering agent(s) according to
the invention is, generally, from approximately 1 to
100 ppm with respect to the aqueous sgolution of
quaternary .salt of formula (I). The sequestering agents



at | east one sequestering agent for netals, characterized in that the
sequestering agent for netals is chosen from di ethyl enetri am nepent aacetic
acid, the pentasodium salt of diethylenetriam nepentaacetic acid,

N- (hydr oxyet hyl ) - et hyl enedi am netri acetic acid and the trisodiumsalt of
N- (hydr oxyet hyl ) et hyl enedi am netri aceti¢c acid. The content of
sequestering agent(s) accordi ng to thedinvention is, generally, from
approximately 1 to }h §speql, tond hglogg’g@gususp)l uti.on.,of

guat er nary sé‘lt o ?orrru rQ(]]\IYI) e sequestering agent

-3-  are pref@gipniagl 9faHHEdr?%F‘Hf§1fmnorrer (1) at the begi nni ng of the

reaction. Themtealeltbbzwglﬂgeagsnag ea£bosKRBaém PArpactiilds om
3,5-di-tert-hut dr.o spe, Ry ui.non { hyl ehr.

hydr oqui none, gJ fzghr%/ J’t )e%/etr butyP’cathgKo g ?‘ﬁé@ & ggﬂmone The
content of stnmnﬂmlszgeagehﬂlwwymﬂm a@m%eetwrthbtlhﬁlﬁ?lES'eml

I nvention, frgA apidXmiskak¥s20 to 1200 ppmwi th respect to the aqueous
sol ution of guaternary salt of for

ueQus quaternary
salt sol utions accor dify EERERBE n‘\%nt?%ﬁ#’eﬁ‘@% utaF‘S‘H? (Egnt &P ni ntf
concentr at i orscdardaance wmthrthé paepent mvehyi&o, tfrBbUpbyondinghelypf
quaternary sajd Sed 1206 Yk e&zth respect“\néE hehe SURLESEs Obo1hE1HY €5ENT

invention is a process for, the nanuf ?re of a stabilized aqueous sol ution
of unsat ur at eﬂ‘ﬁ%’ﬁ’aﬂ?l&nﬁﬁn arFe Ft Itorres- ponding to the formula (1)
as defined above, fr d@heatagueesis mxat(emhryaeay.ltl solntdoes aerdordbngat | east

one quat er ni zwwegqqiveﬁumeamray%&el&}é Jodiihilidy JoAMAEErakhyBLY, 2l 5o

as defi ned above resence o east one | ZI ng agent

conbi nati on wHg hpfﬁél%}%ﬁeﬁ’f(PP?”Pﬁ%Hﬁ%’édsﬂt tPheaﬁ?eg‘?YmVﬂ ’6\‘ Pﬁe
reaction, chaqmasternansf daldshI)atinl @asexone sequestering agent for netals

is added to the nonongr ti(#ér) ﬂb:f&?t bggl r;&pll n%r%fseme {%é o a;_]gl/ gr to t he

aqueous sol ution obtain
process for the manufacture of a stabilized aqueous

solution of unsaturated quaternary ammonium salt, corres-
ponding to the formula (I) as defined above, from at
least one (meth)acrylic monomer and from at least one
quaternizing agent of the forz_nula.e (IT) and (III) respec-
tively, also as defined above, in the presence of at
least one stabilizing agent in combination with the
monomer (IXI) introduced at the beginning of the reaction,
characterized in that at least one sequestering agent for
metals is added to the monomer (II) at the beginning of
the reaction and/or to the aqueous solution obtained, the
sequestering .agent for metals being chosen from di-
ethylenetriaminepentaacetic acid, the pentasodium salt of
diethylenetriaminepentaacetic acid, N-(hydroxyethyl)-
ethylenediaminetriacetic acid and the trisodium salt of
N- (hydroxyethyl) ethylenediaminetriacetic acid.

Examples of stabilizing agents and the preferred
amounts of the latter, as well as those of the sequester-
ing agents, have been indicated above.

Generally, the sequestering agents according to
the invention are added in the form of an aqueous solu-
tion, because they are generally available in this form.
Thus, the pentasodium salt of diethylenetriaminepenta-

acetic acid, sold under the name Versenex 80, is provided



sequestering agent for netals being chosen fromdi-

et hyl enetri am nepent aacetic acid, the pentasodium salt of
di et hyl enetri am nepentaacetic acid, N (hydroxyethyl)-
et hyl enedi am netriacetic acid and the trisodiumsalt of

N- (hydr oxyet hyl ) et hyl enedi am netri acetic acid. Exanpl es of
stabilizing agents and the preferred _agounts of the latter, as well as
those of the sequester- ing agents, have been indicated above.

General ly, the safpieséati ag agerippraciaately t40% the weight | agueswes added in
the form of % qjq;lig us solu- tion, because they are generally available in
this form us, e pent asodi um sal t of diethylenetriam nepenta- acetic
acid, sold under theAna??Eb\?é-‘r“@éﬁéi’ greferrndyigpipmentation of the

-4- in the fg¥deeRls altcaHAING MR albe 4ﬂ%daytmm ghd eaeowsiskh! Boias.

A particularl efe.rr d i enentatign t roc n t he

I nvention is %‘h et n%uf?r%esubp%% Egugogegiéﬁ% 'P%ngs'g 250
325. To this Qm# (a) the (neth)acryllc rmnorrer (Il') is reacted, ina

cl osed react ofa) WdHe S(ﬁetepaép,nwl 8BhoRbrt hET) isameudBkedl Ouatgrnizing

agent (I11) necess for t ctjo | uat er,ni |n nt being .
i nt roduced o‘ﬁ‘tcraﬁﬁioug??c??ﬁo f"f‘iggr egacPSr zrz”“r ?Yi Weis h)g'ggryl iC
mononer (I11) and Eamwn@%fbguaternmlgﬂ\tagﬁntar(Iéé&ue@%esﬁm|ﬁ§z‘r the
quaternary salt (Iz)eact:.on""' téh:.rse%é%o/ i Aikg ‘é@&ﬁt Hglntgh%n(t%tﬂlﬁarw ic

0

nmononers (11) conprisin m 50 % g guaternary salt
are introduced i ntPREH Y gQto the rpgptoy )°rvvater and the renai nder

of the quaterta?zl nheagdaeth)acrflit¢) monexeren(TOnt amdous| ywoadziesl wytil the
desired CO”C%{di YE gh ﬂg@%@ﬁé‘%&i@dﬁﬂ‘b‘f”&&éh&rﬁé}y'&i Q1) .

water i s obtained he te ature 1s malntarned, during the stages
(a) or (a') a ‘tb}‘e"&f—c& VB uEbBf WedEREePBO thRd BRREhYacxylic

monomers (II) comprising from 50 to 85% by weight of
guaternary salt are introduced into a closed reac-
tor; .

(b) water and the remainder of the quaternizing agent
(III) are then continuously added until the desired
concentration of quaternary ammonium salt (I) in the
water is obtained;

(c). the temperature is maintained, during the stages (a)
or (a’) and (b), at a value of between 30 and 60°C;
and

(d) during the stages (a) or (a’) and (b) and at the
approach of the end of the reaction in particular,
a stream of oxygen-containing gas is maintained in
the reaction mixture, such that the ratio by wvolume
of total gas at the outlet of a reactor to the
oxygen introduced at the inlet of this same reactor
is less than 100/1.

During the reaction, a ratio by volume of gas
exiting from the reactor to the oxygen introduced at the
inlet of this reactor is preferably set which is less
than 50/1.

With the aim of avoiding supersaturation of the
reaction mixture with quaternary salt (I), a molar ratio

| of introduction of water to the quaternizing agent (III)

is set during the stage {(b) which is between 2.2 and 3.7.



and (d) during the stages (a) or (a') and (b) and at the appr oach of

the end of the reaction in particular, a stream of oxygen-contai ni ng
gas is nmaintained in the reaction mxture, such that the ratio by
vol une of total gas at the outlet of a reactor to the oxygen

i ntroduced at the inlet of this sanme reactor Is |l ess than 100/ 1.

During the reaction, a ratio by vol une f- 'gas exiting fromthe reactor to

t he oxygen introduced at the inlet.of this rteactor IS grefer blraé][dset whi ch
is less than 50/ 1. Preferablyy ;FuiiRs oFAf P A95Pd Y stber'd i on of

the reactionbin xaurtenpddatquat eshabgtwaen @5°C anb| 89 ° ¢atlso madin -

i ntroduction, g& ygter to the quaternizing agent (II1) 1is set during the
stage (b) which is between 2.2 and, 3.7,
- 5-

Pr ef erab?yefmlmg agRing ApRing)thy q49e ad @), (&) -
t enperature appbekinetelp|E0% Ky ared ghly elelabeck:svemyneftqummkmzxng

Preferanly aqge st oel Noe Sp0enlyoct Ak on B! GHAEBLELY LBPOY ve! ght

respectively erni zi ng agen an aq eous solution of
quat ernary sd® EP’}‘PEWSF %@%@Sf‘obBSWﬁ}ﬁPMfgm‘aﬁﬁrﬁaﬂe?%ﬁf%ealt are

I ntroduced. introdudBa.process according to the invention is prefer- ably

carried out at a pre&.ﬁgrgr%eé)set\%%%r} %‘goéghﬂégﬂe%%g%her_?r?r&Qbar I n

absol ute pressure quaternrzing a a volatile
conpound whi @lys appricds Qut tak ﬂemwrﬁer&ferh?W%entﬁém?whmt i on of
the quaterni yrugsagenhndull BObaHein CsdNikd priedured out so as to limt

its losses into the S v e sses are th i nt ai ned. a ess than
10% (ol ar) of stoi cﬂ"% ?P‘ﬁ quap‘emgz’fﬂ% 5%??ét ?gﬁgiiof‘stﬁev?%%éjo? is then
conveyed to aampoandewhigdyiice gisedns sat athet vdaationdliemperatefe; he

traces of theylai ¢ Rbdid\hciDesE (:hle' Jqudfties iizli ngO HAHHALS , b Pl EhEUl ar i n
t he case where the | atter has, Lg: _
reaction is carrie so as to limit its losses into

the gas vents. The losses are thus maintained at less
than 10% {(molar) of stoichiometry.

The outlet gas of the reactor is then conveyed to
a treatment device which is targeted at ridding it of the
traces of the quaternizing agent (III) which it contains,
in particular in the case where the latter has a high
vapour pressure or is volatile at the reaction
temperature. The gas is preferably conveyed into a second
reactor comprising (meth)acrylic monomer (II) in which
the quaternizing agent (III) is trapped.

At the end of the reaction, the traces of quater-
nizing agent (III) dissolved in the reaction mixture are
removed by flushing the latter with a high flow rate of
oxygen-containing gas, for example air.

The quaternizing agents (III) which are highly
suitable for the present invention are in particular
halogenated hydrocarbons, such as methyl chloride, methyl
bromide, methyl iodide, benzyl chloride, benzyl bromide
and benzyl iodide, as well as dimethyl sulphate.

The examples which will follow, given by way of
information, make it possible to better understand the
invention. In these examples, the percentages shown are

percentages by weight and the following abbreviations
have been used:



vapour pressure or is volatile at the reaction tenperature. The gas is
preferably conveyed into a second reactor conprising (nmeth)acrylic nononer
(I'1) in which the quaternizing agent (I11) is trapped. At the end
of the reaction, the traces of quater- nizing agent (I11) dissolved in the
reaction mxture are renoved by flushing the latter with a high flow rate
of oxygen-containing gas, for exanple aig .- The quaterni zi ng agents
(I'11) which are highly suitable for the present invention are in
particul ar hal ogeredBErR: hNN-ddaeltbyd amduokthylmachylatdl ori de, net hyl

brom de, methyl I%&E«Ab%ﬂwhﬁ'&'&w%mheezyh RE R Eley1 20 benzyl i odi de,

as wel | as dinmethyl sul phat'e. he exanpl es whi ¢ | | L ow, given
by way of i nfor ne?tHrIuHakeq t %ss%qqé tITHRA s atﬁﬁi’e’r?%ﬁ?etﬁ‘ 10

i nvention. |n theserikeatiptleemdniampehlertidgesodhownnare percent ages by

O g O L MR R L i B grromyei-

N, N- di et hyl ami noethime Hay 1§FECh1°rA@&nﬁ8&Pt1NE 80: 80% aqueous
acryl oyl oxyet hyl - HQOME} rhydtdyd idi6H iméBh3dl @thde solutlon thqyat MC
15 T orb aqueaus TGLDACKYL Q6.OXKELINbA w odid BB BYLAIPROILD O d0
solution - rogui non erne ers ent asodi um

salt of diethyl enepﬁmammtic aciserﬁﬁaaeetxﬁcs%?a%mra&ee&esnm % by
cont ai ni ng 40% by weighti 8htaddivs marersigrl al ). Exanple 1:-Preparation of
Adamguat MC 8% 1 429 of. DA S ablllzg%\@&r1800 ppm of HQVE, are
charged to a rﬁ@%@%ﬁd-ﬁ%é%%é%—%&%ggﬁgﬁﬁéé%ﬂ?g——-—-——— Thr oughout t he
duration of the react#88, gio® DMRouratabiliged withe80@nppmratfirROME;

mai nt ai ned ata&%[%hakgéths ¥ @bdﬁ%é&ﬂduﬁﬂdyﬂi leggqggpherlc and a

ntin- ir fl vv SI/hi I n the inle of t he
:—:Ce)agt or uous a 0 gg&ghont the c?urastz.rgah cta ge azt‘eact:a:.on, .{

6 hours in total, the temperature is maintained at 47°C,
the pressure is maintained at atmospheric and a contin-
uous air flow rate of 0.4 Sl/h is maintained at the inlet
of the reactor. ’

20 g of methyl chloride are intrcduced at a flow
rate of 39 g/h for 0.5 hour, i.e. 12% of the total amount
of CH,Cl necessary for the reaction, and then 143 g of
water and 139 g of methyl chloride are introduced simul-
taneously at reaspective flow rates of 32 g/h and 39 g/h,
i.e. a water/CH,Cl molar ratio of 2.3.

Air is then injected into the manufactured
product at the rate of 5 Sl/h for 0.5 hour while hot.
720 g of Adamgquat MC 80 are recovered.

The product thus obtained is stabilized with
10 ppm of Versenex 80.

The result of a stability test on storage of the
aqueous salt solution obtained appears in the following
Table 1. To carry out this stability test, a sealed test
tube, 80% filled with Adamquat MC 80 doped with Versenex
80, is immersed in a thermostatically-controlled oil bath
(temperature: 92°C) and the effectiveness of the Versenex
80 is assessed by measuring the time before
polymerization of the Adamquat MC 80.

Example 2

The preparation is carried out as in Example 1, the



20 g of nmethyl chloride are introduced at a flowrate of 39 g/h for 0.5

- hour, i.e. 12%of the total anount of CHerr] O necessary for the reaction,
and then 143 g of water and 139 g of nmethyl chloride are introduced simnul -
taneously at respective flowrates of 32 g/h and 39 g/h, i.e. a

water/CH err]d nolar ratio of 2.3. Air is then injected into the
manuf act ured product at the rate of 5 SI7h for 0.5 hour while hot. 720 g of
Adanguat MC 80 are recovered., The product thus obtained is
stabilized wi VRT20P8pm 89 \Reifghexepdaced respepbiyely) (P%f 3BHE5i ity
test on stor ageqaést&einguoperst o tsssinutimomabbieailned appears in the
followng Table 1. To re this bi || S | ed t ube,
80% filled with Adanqag% ’ﬁ%%%o%eed av%ﬁta{%hlrﬁg%%é{ﬁgxiﬁoﬁaﬁéiﬁ‘rmértgzc “n a

t her nost at i calspecsameorBelihope pht A torhpel aexreRloMithqul samrase
effecti\éepess t@frliheeay&ﬁee(mean&ﬁf ehi3$ gnamm@ara&mve Eilaﬁyléélg& td he
tinme efore _polynmerization of .the Adanguat MC_80.  Ex 2

preparation i d & oﬁ'f‘gas""itﬁ1 E?gﬁ%?se r,l?%eagents VRl Zad"or

-7- Versenex b@dobgi ig thel dmeentiampectivel y by anot her sequestering agent
as shown in Table 1. The results are also reported in Table 1, at
the sane tine as those of a control eégggﬁi%mﬁthout seques- tering agent
(Exanpl e 3) and of Conparative Exanpl 7 carried out with

sequestering gents I ch da, not hel gna-to the 1 nveftiqn.
TABLE 1 B arrpn’%’éamm"ﬁe_seqﬂess?"é’reusﬁtge%é‘gn?gen Ti| e "B8FoPEEoTe
pol yneri zat i off polymerizgtion
(h)
1 Versenex 80 280
2 - | Trisodium salt of 300

N- (hydroxyethyl) -
ethylenediaminetri-

acetic acid

3 (control) | Without sequestering 3.25
agent
4 (com- Poly(acrylic acid) 1
parative)
5 (com- Poly(sodium acrylate) 2
parative)
6 (coﬁ- Tetrasodium salt of 72
parative) ethylenediaminetetra-

acetic acid

7 (com- Ethylenediaminetetra- 154
parative) acetic acid

Example 8: Preparation of Madquat MC 75

314 g of DAMEMA, stabilized with 80 ppm of HQME
and 10 ppm of Versenex 80 as a 40% agueous solution, are
charged to a jacketed reactor with stirring.

Throughout the duration of the reaction, i.e.

7.5 hours in total, the temperature is maintained at



1 Ver senex 80 280 2 Tri sodium salt of

300 N- (hydr oxyet hyl ) - et hyl enedi am netri -
acetic acid 3 (control) Wthout sequestering 3.25

agent 4 (com Pol y(acrylic acid) 1 parative)

5 (com Pol y(sodi um acryl at e) 2 parative) 6 (com
Tet rasodi um sal t of 72 |9arat i ve) et hyl enedi am netetra-
acetic acid (com Et hyl enedi,am net

g ra- 154
parative) a%%tq'c ths dpresﬁ‘é?rpiié gaipradneds iahh VEMRRARS MY 52
314 g of DAVEMtishwiusl azedf by hedBe pfmook BIOKE iarhirkagpmadortVeheenex 80

as a 40% aque%etsq#ﬁttlh%n,regrc@o charged to a jacketed reactor with
stirring. roughout thé duration of the reaction, i.e. 7.5 hours
in total, the tenper ai‘tlurge°|fsmﬁ§PM€'aFHéﬂrh?e are introduced at a flow

- 8- 50C, therapte&ﬁume gslhrrﬂbfit(mm@bxat dt.nspoar of el tootadntamouots air

flow rate of 4opp n%a th o] § 11
g of nethyl %f’orl e are élgraér duced é{’ %gvi(rg%’t e&%{1 SEE%@% ?o? 8 5 hour
i .e. 10% of tWateptand MMﬂnmpePPFyln%&E%@? fiore ¢ HO% gacBF6n, and
then 138 g Of introduced simultaneously at respective flow rates of

21 g/h and 17 g/h, i.e. a water/CH,Cl molar ratio of
3.46. '

At, the approach of the end of the reaction, that
is to say after approximately 6.5 hours, the methyl
chloride flow rate is gradually reduced to 5 g/h.

Air is then injected into the manufactured
product at the rate of 5 Sl/h for 0.5 hour while hot.
545 g of Madquat MC 75 are recovered.

For this Example 8 of the invention, the amounts
of stabilizing agent and of sequestering agent used in
combination with the Madquat MC 75 and the observations
made with respect to the stability on storage of the
aqueous solution obtained appear in the following Table
2. The results obtained with a Control Example 9, carried
out in an identical way to Example 8 but without addition

of sequestering agent, appear in parallel in the same
table.



water and the remaining methyl chloride, i.e. 100 g, are introduced

simul taneously at respective flowrates of 21 g/h and 17 g/h, i.e. a
wat er/ CH3C nolar ratio of 3.46. At the approach of the end of the
reaction, that is to say after approximately 6.5 hours, the nethyl chloride
flowrate is gradually reduced to 5 g/h. Air is then injected into
t he manufactured product at the rate 0of95 SI/h for 0.5 hour while hot. 545
g of Madquat MC 75 are recovered. For this Exanple 8 of the

i nvention, the amounts of stabilizi ipBREe®& and of sequestering agent used

I n conbi nat i ' e vedquar, M 75 and_the ofservati ons nagde with
respect to théxempie if tSrad ldzdnggk SeMueREeni@qusPesFURFOR™ opt ai ned appear
in the foll owm ng Tabl ¢ 2. agemtresu|ts (m_i,eaimed With afCentrol | Example 9
carried out §yn an identi y:L0 85 Qqutl w ﬂgﬁ,g addi tion of
sequest eri ng| agent, af pég'?g}ﬁr%@pééa ?'H;Bn the sén\é&% ab er.l

-9- PPENBLE P ExBB e Stlabi 2ttt Sefuest eri ng
Qbservati on agent agent roeh &em- ' (anount
in (amount|in pol yneri z- ppm ation at
roomtem per%“f"‘ffr“g‘prrQ 8 HQVE
(45) Ver sehex Ng ARl 4 10)
i zation is ; %P Fﬁﬁ (45) Versenex 80 8% 1gm3r
after (10)st ori ngl¥6F=-°n is
one year 9 HQVE (45) none Af t bgdr@erd

after

storing for

one year
9 HQME (45) none After stor-
(con- ing for 48-
trol) 72 hours

"Example 10: Preparation of Madquat MC 75

The preparation is carried out as in Example 8
but using a different amount of stabilizing agent. The
results are presented in Table 3, which is similar to
Table 2, apart from the fact that the stability of the
solution obtained at 70°C has been shown therein in the
last column. The results obtained in the case of a
Control Example 11, carried out without sequestering
agent, also appear in this Table 3.

TABLE 3
Example Stabilizing | Sequestering Stability
agent agent at 70°C

(amount in (amount in (hours) (*)

ppm) ppm)
10 HQME (440) Versenex 80 > 24
(10)
11 (control) HOME (1130) None 2

(*) Time before appearance of a positive polymers test



(con- ing for 48- trol)

72 hours Exanpl e 10: Preparation of Madauat MC 75 . ..The- preparatlon
is carried out as in Exanple 8 but using a different anount of st abi.l

agent. The results are presented in Table 3, which is sum“ﬁm t\‘ﬁ 4@2
apart fromthe fact that the stability of the solution r]C

has been shown therein in the last colunh® The results obtaﬁned in the case

of a Control Exanple 11, carried out w&ﬂ{&&g sequesteri ng agent, al so
appear in this Table 3. TABLE 3 Exanpl e
Stabilizing SequesterSupiligedpi |dqueous solution of jumgaturated gep¢

at 70[err]C quaternary ammoh@0RUsK 1t (8) , coadredpbonding €BOtHS )follpw-

ppm ppm HQVE (440) Ver senex 80 > 24
(10) 11 (conﬁ‘%r) HQVE (1130) None 2 (*) Tinme before
appearance of a p05|t|v§ pol ymers test -
10 - CLAIMS 1.CH53 Stabilized aqueous solution
of unsaturated quaterﬂary annonlun1§élt &s) corr@spondlnq 50 the fol | ow
i H,C=C~C-0-CH,-CH I
ing: [err] 2 " 2 2” \
R

in which:

- R! represents a hydrogen atom or a methyl radical;
- R.representa a methyl radical or a benzyl radical;
- X is chosen from Cl, Br, I or CH;-80,,

the gquaternary salts (I) having 'been obtained by
reaction, in the presence of water, of N,N-dimethylamiho-
ethyl (meth)acrylate of formula (II):

r: CH4

I /
H2c=c-ﬁ~o-cnz—CH2-N (1I1)

\
0 CH,

in which R! is as defined above,
with a quaternizing agent of formula (III):

R-X ©(III)
in which R and X are also as defined above;
the said aqueous solution containing at least one stabil-
izing agent in combination with the monomer (II) and
additionally containing at least one sequestering agent
for metals, characterized in that the sequestering agent
for metals is chosen from diethylenetriaminepentaacetic
acid, the pentasodium salt of diethylenetriaminepenta-
acetic acid, N-(hydroxyethyl)ethylenediaminetriacetic
acid and the trisodium salt of N-(hydroxyethyl)ethylene-
diaminetriacetic acid.
2, _ Aqueocus sclution according to Claim 1, character-
ized in that the content of sequestering agent(s) is from



in which: - Rlerr] represents a hydrogen atom or a nethyl radical; - R

represents a nethyl radical or a benzyl radical; - X is chosen fromd,
Br, | or CH[eer,m uaternary salts (1) having been obtained by
reaction, int n? H?" ‘mﬂt er, of N, N-dinethylam no- ethyl
(meth)acrylate &f forfrul®a @Gl1}y: [err] in which RL is as defined

above, with a quaternizing agent of formia (111): ‘

R- X (LLL) i;n.which R.and X are SQ . as |,ne ve; the
sai d aqueous sol E?i R%cBRFa"Hihg HX°H st “Dne St aaba%e-oul%zi %@%&%‘t a?ﬁ

conbi nati on widdaterearonemdt (E)) and additionally containing at |east one

sequestering agent fongRbALSsoHed &8 tRIdARM ngh tbhahet b€ ROURSEEARAY agent

for metals is chosen fromdiethylenefrjamnepentaacetic acid, .the
pent asodi um satt & aﬁ?@f‘ﬁf/f‘éﬁét r‘inamt%ﬁbent}f Sgggi‘g”érc‘?d,agé“ts are

N- (hydroxyet hy¢thesay| enetiremi netd i fodi + tentr Huayd -thddiwadtehveast of
N- (hydroxyet hyl )&t dul effre dleRBYDCELERSE Bl PaASdinche, catddRAYStagtUtion

according to Caim?l, character- ized I.n that the content of uesterin
agent(s)gis frkﬁﬁylcatechol and the mixtures og these stab%?gzgng 9

agents.

4. Aqueous solution according to one of Claims 1 to
3, characterized in that the content of stabilizing
agent(s) is from 20 to 1200 ppm with respect to the
aqueous solution of quaternary salt (I).

5. Aqueous solution'according to one of Claims 1 to -
4, characterized in that its concentration of quaternary
salt (I) is from 50 to 85% by weight.

6. Process for the manufacture of a stabilized
aqueous solution of unsaturated quaternary ammonium salt,
corresponding to the formula (I) as defined in Claim 1,
from at least one (meth)acrylic monomer and from at least
one gquaternizing agent of the formulae (II) and (III)
regpectively, also as defined in Claim 1, in the presence
of at least one stabilizing agent in combination with the
monomer (II) introduced at the beginning of the reaction,
characterized in that at least one sequestering agent for
metals is added to the monomer (IXI) at the beginning of
the reaction and/or to the agqueous solution obtained, the
sequestering agent for metals being chosen from di-
ethylenetriaminepentaacetic acid, the pentasodium salt of
diethylenetriaminepentaacetic acid, N-(hydroxyethyl)-
ethylenediaminetriacetic acid and the trisodium salt of
N- (hydroxyethyl) ethylenediaminetriacetic acid.

7. Process according to Claim 6, characterized in
that the sequestering agent or agents are added in the

form of an aqueous solution.

8. Process according to one of Claims 6 and 7,

characterized in that:

(a) the (meth)acrylic monomer (II) is reacted, in a
closed reactor, with 5 to 20% by weight of the

amount of quaternizing agent (III) necessary for the



1 to 100 ppmw th respect to the aqueous sol ution of -quaternary salt_ (I).

. 3. Aqueous solution according to one of Clains 1 racteri zed
in that the stabilizing agents are chosen from ” ” ng nm””m
3,5-di-tert-butyl-4-hydroxytol uene, hydroqui none nethyl eetnery "l

hydr oqui none, catechol, tert- butylcatechol and the m xtures of these
stabilizing agents. 4. Aqueous sol-uiton according to one of Clains 1 to
3, characterized in that the content of .stf[abi lizi ng ,a .ennt(islltrisd‘ro 20 to
1200 ppmwith respBRRCEHOR hetBtficTREITHAIh W Huh BHifhr Y e 9. 5.
Aqueous sol uti on accontimweualy civcofthE aiemstbrtioo4, characterized in that

I ts concentratiop eﬂeqw%e%rm%x?i%t dddonex T 121 SQidd §5%dDYy2081 Gyt . 6.
Process for the manufacture of a stabil | zedrﬂaﬁqueous sol uti Oﬂ{—,O{})
unsat urat ed quat er HEF§REMDAUARECPES BBIPEERDME MAEETRPAEY B2 nbI B (1) as

defined in Cai m lwithomespectasto onde( ne¢igtacr gEi cheondmerhbaecy ¥iom at
| east_one quat erni zLngnagentsfy ddip iy 25oh! 0 @GS bl) wbegREGE Vel v,

al so as defined in al e presence_o .l east one stabilizing
agent in conbi nat i EHARPFAAEYieSAbRoRER LRFFoiREedairntR atctPReBeERPfit ng of
the reaction, charaekgrized in that at | east one sequestering agent for

tals i dd t | i\n0i . j d/
[o the aqueoustlol YRLSE ShRthe, Aendinddi’ HPUY BaOLrdlirdd Jegeap, SN0 07
chosen fromdi- et H}ﬁéhe?FFaﬁ#%p@?ﬂ%&‘%@l@(ﬁd&e%t natidntheodrehtedl t of

di et hyl enetri am nepehkadtehtionast druadérraidl aiyohilith)salt (I) in the
et hyl enedi am netri ac%ti C .aci gtamge&he trisodiumsalt of

N- (hydr oxyet hyl ) et ﬁ'ﬁ Shedtafinetr atetic acid. 7. Process according to

Cl ai m 6, char at®ler ithed tempenatured s apladadnedy during dthegsrgesala) added

in the formof an aguqAUy 8QBUIHLPN. al. a valdd WeTewrfde diongnkosong; of
Clains 6 and 7, chardacterized inthat: (a) the (nmeth)acrylic nononmer (I1)
is reacted, ina 3% closed reactor, with 5 to 20% by wei ght of the
anount of quat &ni dugnagethe (stagemelaksary (RED tamgd (b) and at the

approach of the end of the reaction in particular,
a stream of oxygen-containing gas is maintained in
the reaction mixture, such that the ratioc by volume
of total gas at the outlet of a reactor to the
oxygen introduced at the inlet of this same reactor
is less than 100/1.
9. Process according to Claim 8, characterized in
that the reaction is carried out at an absolute pressure
of between atmospheric pressure and 1.6 bar.
10. Process according to one of Claims 8 and 9,
characterized in that the gas exiting from the reactor is
conveyed to a treatment device which is targeted at
ridding it of the traces of quaternizing agent R-X, which
device is composed of a second quaternization reactor
comprising (meth)acrylic monomer.



-12- reaction, this quaternizing agent being introduced
continuously into the reactor; or (a') the (meth)acrylic nononer (l11) and 5

to 20% by wei ght of an aqueous solution of quaternary salt (1) W th
respect to the weight of the (nmeth)acrylic nmononers (11) conprising
from50 to 85% by wei ght of quaternary salt are introduced into a

cl osed reac- tor; (b) water and the.reguainder of the quaternizing agent
(I'11) are then continuously added until the desired concentration of
guaternary ammoniumsalt (1) in theABSTRAGRter i s obtained; (c) the
tenperature i s maintained, during the_stages (a) or (a') and (b), at a
val ue of betvveen 30 and 60 err]C during the stages (a) or (a')
and (b) and & ZED AQUEQUS ; : g&ﬂ%@&’%@éticular,
a stream of AMMONNUMOSARTSI ng gas is mai nt al ned in the reaction

m xture, such that the ratio by volune _____ of total gas at the outlet of a
reactor to the oxygen introduced at the inlet of this sane reactor

is less than 100/1. 9. Process according to Claim8, characterized in

that the reaction iSACarelbicedp&ﬁlbna'ﬁ.sa@iﬁb&mdﬁﬁa wwmaaf Ipiewan

at nospheri c RSs3yLe §Qdu%%%t‘§)§?%e§0 atezE)t eg%nggg dgggt&%))oom of C ains

8 and 9, characterize S exi e rea I's’ conveyed
to a treatnedavdag keethi ehtﬁisn?%rgﬁt é?Pad-ttiiqnddl#fg theopresenceacals of

quat er ni zi ng vagRRt,” 87, Nvd iGte thelatd nbe t BT aieth ey 1@ nad I UM € ni zati on
reactor compr sig (IELIVACT ULLG AV, at least ome stabilizing
agent having been used in combination with the monomer
(II) . This agqueous solution contains at least one seques- °
tering agent for metals chosen from diethylenetriamine-
pentaacetic acid, the pentasodium salt of diethylenetri-
aminepentaacetic acid, N-(hydroxyethyl) ethylenediamine-
triacetic acid and the trisodium salt of N- (hydroxy-
ethyl) ethylenediaminetriacetic acid.
3 CH3 R CH,
®/ e l /.
H,c-c-i:-o-m,-cnrn - CHy X ; HC-C-C-O~CH~CH-¥  ; R-X
\ \
0 R CH,

(L) (11) (1IIX)

R! = H or CH;; R = methyl or benzyl; X = Cl, Br or
CH,-SO,. '



