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PROCBSS POR THE MANtJPACTVRB OP AOUBOtTS SOLQTIQNS OP 

·UNSA'rURATBD OtTATER1fARY AMMONJ:UM SALTS 

The present invention relates to the manufacture 
of an aqueous solution of the unsaturated quaternary 
ammonium salt corresponding to the foll~ing formula (:I); 

CH3 CB3 
I •/ 

H2c-c-c-o-CH2-CH2-N - Cll3 
- I \ 

O CH3 

e 
Cl (I) 

by reaction, in the presence of water, of N,N-diJnethyl­
am.inoethyl methacrylate with CH,-Cl as quaternizing 
agent. 

The aqueous solutions of this salt (I) are used 
to prepare polymers intended to act as flocculants in 
water treatment. 

The above process can currently only be carried 
out at atmospheric pressure because the synthesis under 
p~essure results in a thermally unstable product. How­

ever, the current process at atmospheric pressure has the 
disadvantage of using a larger excess of CH3-Cl than if 
the synthesis had been carried 
direct consequence of which 
discharge of CH,-Cl. -

out under pressure, the 
is a greater gaseous 

Moreover, a process for the preparation of the 
salt (%) under pressure is known from Japanese Patent 
Application J 5 76-103 185. Xn accordance with this known 

proaess, a 50-80% (w/w) aqueous solution of a (Jneth)acry­
late of foz:mu.la1 

in which: 
Y represents a lower alkylene or lower hydroxy­
alkylene group1 and 

R1 and R1 each independently repre•ent a lower alkyl 
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group 
is brought into contact with an alkyl or alkaryl halide 
in order to quaternize the above methacrylate. The only 
example illustrating this quaternization is carried out 
with addition of methyl chloride under a Dt&Ximumpressure 
of 4.5 bar, at a temperature of 25-30°C. Besides the 
disadvantage, indicated above, relating to the discharge 
of the excess methyl chloride, this process results in 
significant hydrolysis of the starting compound., for 
example of N,N-dimethylaminoethyl methacrylate to 
methacryli~ acid, this side reaction being promoted by 
the mode of introduction of the N,N-dimethylaminoethyl 
methacrylate and of the water, wh;ch are added already 
mixed and at the beginning of the reaction. This presence 
of methacrylic acid in the final aqueous solution 
obtained damages the analytical quality of the latter and 
can, in certain applications, have a harmful effect on 
its value for use in polymerization. 

The aim of the present invention is to overcome 
the abovementioned disadvantages. 

The Applicant Company has now discovered, sur­
prisingly, that the process under pressure could result 
in a thexmally stable product, provided that it is 
carried out in the presence of a specific compound. 

'rhe subject of the present invention is thus 
first a process for the manufacture of an aqueous 
solution of the unsaturated quate%'1.iary ammonium salt of 
the foi:mul.a (l:) as defined above J:)y reaction, in the 
preetence of water, of N,N·dimethyla:min.oethyl methacrylate 
with CB3 -Cl as qu.aternizing agent, the said process being 
carried out under pressure, characterized in that it is 
carried out in the presence of the pentasodium salt of 
diethylenetriaminepentaacetic acid. 

The pentasodium salt of diethylenetriaminepenta­
aoetic acid is generally introduced in the proportion of 
1 to 100 ppm, preferably of 5 to 30 ppm, with respect to 
the aqueous solution of salt (I). 

The said pentaao4ium aa1t is preferentially 
introduced at the beginning of the reaction. 
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The said pentasodium salt is generally added in 
the form of an aqueous solution because it is mainly 
available in this form. Thus, the said pentasodium salt, 
sold under the name Versenex 80, is provided in the form 
of an approximately 40\ by weight aqueous solution. 

The reaction according to the invention is 
generally carried out under a pressure of 2 to 9 bar, 
preferably of 3 to 6 bar, and at a temperature of 35 to 
65°C, in particular of 40 to 55°C. 

The reaction according to the invention is, 
moreover, carried out with a molar ratio of Clt3 -Cl to 
N,N-dimethylaminoethyl methacrylate which is generally of 
1 to 1.1, preferably of 1.01 to 1.QS. 

:In addition, at least one stabilizing agent, 
chosen in particular from 3, 5-di-ter.t-butyl-4-hydroxy­
toluene, hydroquinone methyl ether, hydroquinone, 
catechol, tert-butylcatec:hol and their mixtures,, ·is 
advantageously used in combination with the N,N-dimethyl­
aminoethyl methacrylate from the beginning of the reac­
tion, in the proportion of 50 to 2000 ppm, preferably of 
100 to 1000 ppm, with respect to the aqueous solution of 
salt (I:). 

A particularly preferred implementation of the 
process according to the invention is as follows: 
(a) 5 to 15% by weight of the amount of CH,·Cl necessary 

for the reaction are continuously introduced, at a 
temperature of 40-ss•c~ into a closed react.or which 
contains the N,N-dimethy1aminoethyl methacrylate and 
the pentasodium salt of diethylenetriaminepenta­
acetic acid and which has been pressurized with air 
from 1 to 3 bar1 

(b) water and the remainder of the ~-Cl are then 
continuously added, at a temperature of 45-ss•c, 
until the desired concentration of salt (X) in the 
water is obtained, it being possible for the pres­
sure at the end of the reaction to reach 6-9 bar1 
th.en 

(c) the reactor is depreaeurized and, after returning to 
atmospheric pressure, the reaid.ual ca,-c1 is 
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removed, for example by stripping with air. 
The solutions have concentrations in particular 

of approximately 50 to 85\ by weight of quaternary salt 

(I) in water. 
The examples which will follow, given by way of 

information, make it possible to better understand th~ 
invention. In these examples, the percentages shown are 
percentages by weight and the following abbreviations 
have been used: 
- DAMEMA: dimethylaminoethyl methacrylate 
- Madquat MC 75: 75\ aqueous methacryloyloxyethyltri-

methylaJm1J.Onium chloride solution 
- HQME: hydroquinone methyl ether 
- Versenex 80: pentasodium salt of diethylenetriamine-

pentaacetic acid. 
EXAMPLE 1: Preparation of Madquat MC 15 

0. 0083 g of Vers.enex BO (40% aqueous soluti.on· of 
active materials) and 471·g of DAMEMA. stabilized with 
800 ppm of HQME, are charged to a 1 1 glass reactor, 
especially designed to take the pressure (operating 

pressure of 1. 2 x 10' Pa (12 bar) , test pressure of 

6 x 105 Pa (60 bar)), equipped with a specific gas/liquid 
stirrer, a cooling coil, a temperature probe and a 
manometer, as well as a safety valve. The reactor is 

closed. and then pressurised with l·bar of air. 
159 g of CBi-Cl and 207.5 g of water are used in 

order to carry out the quaternization reaction of the 
DAMEMA, the operating conditions beingi CCHsCll/CDAMEMAJ 
= 1.05 and mean value of the ratio of ~O/CH,Cl injection 
flow rate (in·g/h) • 0.7. 

The mixture is brought to 47°C and. the introduc­
tion of liquid CBs-Cl is begun at a flow rate of 40 g/h. 
When 10% of all the methyl chlorl:de has been introduced 
(i.e. 16 g), the addition of the water is begun at a flow 
rate of 28 g/h, while continuing to introduce the 
remaining methyl chloride. 

The total time for introduction of the <;H,-Cl is 
4 hours and that of the water 7 hours. At the el'l4 of the 
reaction, when the addition of water ia finiahe4, the 
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pressure reaches 6 x 105 Pa (6 bar) • The reactor is then 
gradually depreasurized while introducing an air flow, ao 
as to have a residual gas/entering gas ratio of 1 

(time : 1 hour) . After returning to atmospheric pressure, 

the residual CHi-Cl is then removed while hot by strip­
ping with air (time: 30 minutes). 818 g of Madquat MC 75 

are thus obtained. 
The results in terms of stability on storage are 

combined in Table l below. The stability test consists in 
immersing, in an oil bath at 92°C, sealed test tubes 80% 

filled with the test product. The stability is assessed -by measuring the time before polymerization. 
EXAMPLE 2 

Example l was repeated. The results are also 
reported in Table 1. 

EXAMPLE 3 (Comparative) 

Example l was repeated but without Versene~ 80. 

The results are also reported in Table 1. 

Table 1 

Example Amount of Versenex 80 Stability 
with respect to the 

final product 
(ppm) (hours) 

1 10 162 

2 10 168 

3 
(comparative) without 2 
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1. Process for the manufacture of an aqueous 
solution of the unsaturated quaternary ammonium salt 
corresponding to the following formula (I): 

e 
Cl (I) 

by reaction, under pressure and in the presence of water, 
of N,N-dunethylaminoethyl methacrylate with CR,-Cl as 

quaternizing agent, 
characterized in that it is carried out in the presence 
of the pentasodium salt of diethylenetriaminepentaacetic 
acid. 
2. Process according to Claim 1, oharacteriz~d- in 

that the pentasodium salt of diethylenetriaminepenta­
acetic acid is introduced in the proportion of 5 to 
30 ppm with respect to the aqueous solution of salt (I). 

3 • Process according to one of Claims 1 and 2, 

characterized in that the pentasodium salt of diethylene­
triaminepentaacetic acid is introduced at the beginning 
of the reaction. 
4 • Process accorcling to one of Claims 1 to 3, 

characterized in that the pentasodiwn. sa1t of diethylene­
triaminepentaaoetic acid is introduced in the fo:cm. of an 
aqueous solution. 
5. Process according to one of Claims l to 4, 

characterized in that the reaction is carried out under 
a pressure of 2 to 9 bar, in particular of 3 to 6 bar. 
6. Process according t.o one of Claims 1 to 5, 

characterized in that the reaction is carried out at a 
temperature of 35 to 65°C, in particular of 40 to ss•c. 
7. Process according to one of Claims 1 to 6, 

characterized in that the reaction is carried out with a 
molar ratio of CH1-Cl to H,N-dimethyl~oethyl 

methacrylate of 1 to 1.1, preferably of 1.01 to 1.os. 
8. Proce•a according' to one of Claims 1 to 1, 
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characterized in that at least one stabilizing agent, 

chosen in particular from 3, 5-di-tert-butyl-4-hydroxy­

toluene, hydroquinone methyl ether, hydroquinone, 

catechol, tert-butylcatechol and their mixtures, is used 

in combination with the N,N-dimethylaminoethyl 

methacrylate from the beginning of the reaction, in the 

proportion of SO to 2000 ppm, preferably of 100 to 

1000 ppm,, with respect to .the aqueous solution of salt 

(I) • 

9. Process according to one of Claims 1 to B, 

characterized in that: 

(a) 5 to 15% by weight of the amount of CHi·Cl necessary 

for the reaction are continuo~sly introduced, at a 

temperature of 40-55°C, into a closed reactor which 

contains the N, N-dimetbylaminoethyl methacrylate and 

the pentasodium salt of diethy:lenetriaminepenta­

acetic acid and which bas been pressurized wit~ air 

from 1 to 3 bar; 

(b) water and the remainder of the ~-Cl are then 

continuously added, at a temperature of 45-55°C, 

until the desired concentration of salt (I) in the 

water is obtained, it being possible for the pres­

sure at the end of the reaction to reach 6-9 bar; 

then 
(c) the reactor is depreaaurized and, after returning to 

atmospheric pressure, the residual CH3-Cl is 

removed, for example by stripp!:n.g with air. 

10. Aqueous solutions obtained by the process as 

defined in one of Claims 1 to 9. 


