SPECI FI CATI ON PROCESS FOR PRODUCI NG QUATERNARY SALT OF
DI ALKYLAM NCALKYL ( METH) ACRYLATE [ TECHNI CAL FI ELD]

[ 0001] The present invention relates to a

conti nuous production process for a quaternary salt of
a di al kyl am noal kyl (neth)acrylate excellent in
productivity. [BACKGROQUND Aﬁ%#ihOOOZ] A
quaternary salt of a &FﬁFE§f 1T 8alky| (rmeth)acryl ate
is produced by reacting a dial kyl am noal kyl

( MBRdDERGT ¥hRIERoWIE T BNFE IR ZE0 BFeRiaTRHEMMARALKYL
met hyl chloride. As the production process, processes

di scl osed in the fol | SWFHY *PECENE Documents 1-5 are
known. [0003] In the conventional production

[TEYRE eSS eS8y Met hod of using starting materials
I ncluding a nmethod of supplying the starting materials

[09&Idevi sed. For exanple, in the nethod disclosed in
Pat erte PoetsrEntindsntdpnat&ydteBats de cost tivoaet pypduction

' 0 d I.NLEO [ e I
oA OBHE NG, L OSLARD AL 1005510
eX@HgnE di RFRMEHABA kyl (meth)acryl ate or a ni xed

solution containing a dial kyl am noal kyl

I te, and water is introduced through an
fﬁén %Q%ﬁ%€¥g tube with progress of the reaction.

[00%Gording to this nethod, bubbles of the introduced

al kyd quatéfieurgr ealargesamchndyghiilien t kedni adxy1acgass
préHH%%S g%tggggéigaegngigfﬁyigg££oéf%994lmeth)acrylate with a
quaternizing agent such as methyl chloride. As the production
process, processes disclosed in the following Patent Documents 1-5
are known.
[0003]

In the conventional production processes, a method of using
starting materizals including a method of supplying the starting
materials is devised. For example, in the method disclosed in
Patent Document 1, an alkyl halide is directly introduced through
an introduction tube made of glass having an inner diameter of & mm
into a solution of only a dialkylamincalkyl (meth)acrylate or a
mixed solution containing a dialkylaﬁinoalkyl {meth)acrylate, and
water is introduced through -an introducticn tube with progress of
the reaction. According to this method, bubbles of the introduced
alkyl halide are large and might be emitted into a gas phase
without being reacted.

[0C04]

Patent Document 2 discloses a method for the production of a
quaternary salt of a dimethylaminocalkyl (meth) acrylate, which is
characterized in that a dimethylaminocalkyl (meth)acrylate, a
quaternizing agent and water are continuously supplied to a reactor
containing an agueous solution of a quaternary salt of a
dimethylaminoalkyl (meth)acrylate and that the reaction sclution in
the reactor is continuously discharged.

Patent Document 3 discloses a production method, which is

characterized in that a dialkylamincalkyl (meth)acrylate is
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Pat ent Docunent 2 discloses a nethod for the

production of a quaternary salt of a

di met hyl am noal kyl (neth) acrylate, which is
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[Patent Document 2] JP-A 2003-342244
[Patent Document 3] Jk-A 2004-10508
[Patent Document 4] JP-A S63-5064
[Patent Document 5] JP-A H3-135945

[DISCLOSURE OF THE INVENTION]
[PROBLEMS THAT THE INVENTION IS TC SOLVE]
[00C7]

When a gquaternary salt of a dialkylaminoalkyl {meth)acrylate
is produced, a quaternizing agent is excessively used to a
dialkylaminoalkyl (meth)acrylate in usual in order to prevent

decreasing yield. However, methyl chloride generally used as a
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JP- A 2005-220111 [ Patent Docunent 2] JP-.A
2003- 342244 [ Patent Docunent 3] JP-A 2004-10508
[ Pat ent Docunent 4] JP-A S63-5064 [Patent Docunent 5]

gquaternizing agent is a substance subjected to PRTR Law {(Law for
Poilutant Release and Transfer Register), and its emission in a
large quantity to a gas phase is not desirable from the viewpoints
of environmental contamination, safety in work and the like. 1In
addition, when the production method has a process for recovering
the quaternizing agent in order to reuse, there may be a probliem
that extra operations such as concentration control thereof is
needed. Moreover, in the case where the production in an agqueous
solution of a guaternary salt of a dialkylaminoalkyl {meth)acrylate
is performed as in Patent Documents 2 and 3, while the quaternizing
agent is moved to a gas phase, a dialkylaminoalkyl (meth)acrylate
is nydreolyzed in the aqueous solution, and there is a problem that
acrylic acid is generated in a large quantity.

[0008]

The present invention has an object to provide a continuous
production process for a quaternary salt of a dialkylaminoalkyl
{meth}acrylate excellent in productivity while reaction efficiency
of a quaternizing agent is improved and generation of acrylic acid
as a by-product is inhibited when the guaternary salt of a
dialkylaminocalkyl (meth)acrylate by reacting a dialkylaminoalkyl
{meth)acrylate with a gaseous guaternizing agent such as methyl
chloride, which is a chemical substance subjected to the PRTR Law
in an agueous solution of the gquaternary salt of the

dialkylaminoalkyl (meth)acrylate.

[MEANS FOR SOQLVING THE PROBLEMS]
[0009]

The present invention is as follows.
1. A process for the producticon of a guaternary salt of a
dialkylaminoalkyl (meth)acrylate in which a dialkylaminoalkyl
{(meth)acrylate, a gaseous gquaternizing agent and water are fed to
an aqueous solution of the guaternary sait of the dialkylaminocalkyl
(meth)acrylate in a reactor to react the dialkylaminocalkyl
{(meth}acrylate and the quaternizing agent, characterized in that
the quaternizing agent is continuously fed in the form of a bubble
having an average diameter of 100 pym or smaller, and that a molar
ratio of the quaternizing agent to be used is in the range from 1
to 1.2 based on the dialkyiaminoalkyl (meth)acrylate to be used.
2. The process for the production of a gquaternary salt of a

dialkylaminoalkyl (meth)acrylate according to 1 above, wherein a
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JP-A H3-135945 [ DI SCLOSURE OF THE | NVENTI ON]

[ PROBLEMS THAT THE I NVENTION | S TO SOLVE] [0007]

When a quaternary salt of a dial kyl am noal kyl
(meth)acrylate is produced, a quaternizing agent is
excessively used to a dial kyl am noal kyl (neth)acrylate
in usual in order to prevent decreasingy

corpgievAiornet e gmiGrraey genér af 1y d&@%@%&laoalkyl
(meGUpbEryiaZe Nth agendqiedua selhstancet stbj @cttednéoy BRTR of

theta afmwmmal gh' Whank Bsyledac%elﬁ% Transfs' s Regi $He dange

mssion in a arge quantity to a gas phase is
froﬁ‘oﬁodéﬁﬂ P%I@ "Eo#the vi ewpoi nts of environnent al

3. contmRl paddeemn, f&ﬁftﬁbyprcﬁddb!ﬂﬁknaj’fdat beaddrkery lqalt of a

dia?% gml%%alwhhn(mepg gggél c%oggjgxhﬁo%ohf‘ rangkg&%sswltx@feln

i zI'ng agen order “to relsé
a prigeperaray bfee afeppé%tr ém tlﬁa‘thee%ﬁ?“ae §peratt GhEcsREFi5s
pre@;@ag@rﬁd@tﬂgm control thereof is needed. Moreover, in
the case where_th produ tlon inan ueous. sol.utien

" of a quBterTar §c7°]éeﬁhte Bfo i &F K amq%%éﬁrnafy sa1t bPTh
dla(lﬂcelmna@aykﬂ e(rmeshp@ftﬁféﬁﬁ%ohca@rﬁim@épemy D@@uﬁ%rﬂt §o023

abRRd Pner®ihl £ Jcﬁ%eﬁﬂaéfe%lm ZR0 18086 ig8ndmed 4O Angas

phase, a di al al kyl acrylate is
er&Fo}@zlgasl?P%’hzn‘gg%é’gﬁsb% eﬂI?F%) and there is a
5. pr obitenptéatssaéoyltine aco@bqusogeﬂbﬁaHEﬂﬁdnmaayI%ﬂ%ﬁeof a

dlé¥%§ﬂ£ﬁfﬁ6alL§ExM%Eth acrylathH%cBE§§ﬁ§“to|@VEHHﬁeonwﬁE¥%1ﬁnthe
ject to provide contj nuous produqtlon process for

quaateaaa%lé}gnawﬂfs&st m%?hY& GraR Ry Fant FFa Ry e
dldatayhémmmdytayxa(@xtﬁld&ﬂyﬂat¢1qsraddmﬂhkwﬂawlmdﬂlkel
méﬁ%@ggf§¥}tgff ﬁytﬁg q@agégﬂé%QnégiﬂqgfaQEﬂﬂélk§lam1noalkyl

rove ener ati on acrylic acid
(m%m BEBHREE 3 GIFhPBRERS \Rﬁje‘iFHOHeOEd%‘teeﬁﬁ%trVnééYtsa&F gt @
diadikall koyd revail k@R dnyelth(mm)aaerm ahe iwadteacts mgchloride,

whque%ké{'c%'f‘l'cQQ@Jaﬂ S@t%agﬂﬁgr@hg y\é 4 tf'l @h%g%%ggsfrom 20% to

quat erni zi ng agent such as nethyl ﬁ lori which 1s a
W@nﬁ«f%ﬂaﬂhts upd ahessss setwd rtaél?rféf BRY YR A Y agent
to aﬁueaw iSOl tit iran rahgé roguAtter nat yoazakt owfthehe

| aI %@@é I F%&Sg?g}ﬁ)a@grég ateysdVEANS FOR SOLVI NG
G. The process for the production of a quaternary salt of a
dialkylaminoalkyl (meth}acrylate accordlng to 1 above, wherein the
quaternizing agent is methyl chloride, wherein the
dimethylaminoethyl (meth)acrylate is a dialkylaminoalkyl
(meth)acrylate, wherein the average diameter of the bubble is 80 pm
or smaller, wherein the quaternary salt of a dialkylaminoalkyl
{meth)acrylate in the aqueous solution of the quaternary salt of a
dialkylaminoalkyl {meth)acrylate in the reactor is a chloride,
wherein a coancentration of the chloride is in the range from 70% to
85% by weight, wherein a molar ratio cf the quaternizing agent to
be used is in the range from 1 to 1.05 based on the
dialkylaminoalkyl (meth)acrylate to be used, and wherein a
concentration of the quaternary salt of a dialkylamincalkyl
(meth)acrylate to be produced is lower than a concentration of the
quaternary salt of the dialkylamincalkyl (meth)acrylate in the

reactor, and is in the range from 50% to 82% by weight.



The present invention is as follows. 1. A process for

the production of a quaternary salt of a

di al kyl am noal kyl (rmeth)acrylate in which a

di al kyl am noal kyl (nmeth)acryl ate, a gaseous

quater ni zing agent and water are fed to an aqueous
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According to the present invention, a quaternary salt

of a dial kyl am noal kyl (neth)acryl ate can be

conti nuously produced while generation of acrylic acid
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[ EXPLANATI ON OF THE REFERENCE NUMBERS] [0012]

1: production apparatus, 11: reactor, 12: mcro bubble
generator, 13: quaternizing agent storage part, 15:

di al kyl am noal kyl (meth)acryl ate supplying pipe, 16:
wat er supplying pipe, 17: agitator, 19: DAM aqueous
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chloride (b.p. —-24.2°C}, ethyl chloride (b p. 12.3°C), n-propyl
chloride (b.p. 46.6°C}), isopropyl chloride (b.p. 38.8°C) and the
like. These compounds may be used singly or in combination of two
or more types thereof. In the present invention, methyl chleride,
which is gas at a normal temperature, is preferable.

In addition, water is preferably used in which the metal
components are rarely contained, and distilled water or ion-

exchanged water is usually used.



In addition, water is preferably used in which the

nmetal conponents are rarely contained, and distilled

water or ion-exchanged water is usually used. [0015]
[00-53%96 of the DAM contai ned in the DAM agueous sol ution
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DAM Txtpebef pelesd PAMdCod-adsed im ths ugAM agnaevs $O1wkR fRenot
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e case orf supplying t
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SOLWEIH) HEFY I2ahaghrly CQQCWGPW ebﬁqusoeén%?léatéon containing
thé Nidd) agsyldecoaei d, and the purl ty of the DAMin the

obt ai.n reacti soI t| an y £017]
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hydrolyzed to generate (meth)acryllc acid, and the purity of the
DAM in the obtained reaction solution may be lowered,
[0017]

The reactor is arbitrarily selected so long as it has heat
resistance and corrosion resistance. Additionally its material,
structure or size is not particularly limited. The preferable

reactor is one in which an inner surface thereof is subjected to



coating and/or lining wwth glass or the Iike.

Mor eover, since the gaseous quaternizing agent is

used, a reactor having a structure with excellent

air-tightness is preferable, and one having a

structure capable of pressurization is nore
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solfRRBR iy BF et o Bt b | b pR e BROE e SR
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m@ax dihd8ct saomgh{h@&aweuh&em&%eél S iRYa e HPPhd 8d ke,
of above, side and bel ow t he DAM aqueous

m an
an%&lgﬁt ‘contained in the reactor. Therefore, the
[0G#H9Gr o bubbl e generator may be di sposed at any position

of the neatdPkor[OR28h I SUBR! MiRYeE a8 ngf thide
uaterni zi ng agent 1s apgﬁﬁfrl ately sel ected dependi ng

rpbzige 28O et PAL iRAT “aRY g Ukt idE Y n P BAMBueous
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Lot YISO RS SLELE100 0 AR e 08 e
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aqueous solution contained in the reactor. Therefore, the micro
bubble generator may be disposed at any position of the reactor.
[0020]

The supplying rate of the quaternizing agent is
appropriately selected depending on to the concentration and amount
of the DAM aqueous solution contained in the reactor, a capacity of

the reactor and the like. It is usually in the range from 25 to

9



[ 0021] The di al kyl am noal kyl (meth)acrylate and
water is preferably supplied continuously or dividedly
rat her than wholly in order to prevent a composition
of the reaction system from bei ng unstabl e over tine.
The supplying rates of the dial kyl am noal kyl

(nmeth)acryl ate and water are not rticularly limted.
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[ 0023] According to the production process of
the present invention, generation of acrylic acid as a
by-product is inhibited and the content of the acrylic
acid in the obtained DAM aqueous solution is usually

| ess than 1,000 ppm by wei ght, preferabl y less than

900 ppm.by. wei gh n re preferabl ess t
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having foll ow ng conditions in which the quaternizing

agent is nethyl chloride; tjhe di nmethyl am noet hyl

(nmeth)acrylate is a dial kyl am noal kyl (neth)acryl ate;

the quaternary salt of a dial kyl am noal kyl

(meth)acrylate in the aqueous sol ution of the

quaternary salt of a dial kyl am noal kyl (neth)acryl ate



quat erni zing agent to be used is in the range froml
to 1.1 based on the dial kyl am noal kyl (neth)acryl ate
to be used. According to this nethod, the reaction
efficiency can be inproved w thout supplying the
quat er ni zi ng agent (nmethyl chl ori de) rmre t han

necessar Addl tional s solution
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phase and has excellTent safety, quality and

they PEYURTYSPMEyS OB 97 having & FaPLher Fﬁ‘éced‘rtéFEJr%[bldé‘rlng
pr@aivedict rgdnet hweticed ddreept esernhei hywerbboet icenobe produced
l,0 tions in which the quaternizing
COI{%E?QSZLSPHL%%“{ %?{(;% ‘de; the di met hyl ami noet hyl
[0QZ¥8t h)acryl ate is a dial kyl ani noal kyl (meth)acryl ate;
t he meeﬁageaaiigaaemm agqhedne sbmbbicel L8 Bbhtkimed in a
u nar kyl I,
e Fhrl b apl Rufbnan SEfer by fe i L AR R0RLY e
Peﬁ%ﬁ“@‘ﬁ rHELPI S toXFEeRr WRAPKFIENIAB A K PR CEPRAR)y adyyhadrs of
thid) pirBeedAag} 05501|y§leﬁl£€h‘.|laﬁ| &e; thtahem@ FAGend r;a;tekrsﬂt@f the
chloride is in the ran c]‘c 0%1.0 g"/b gﬂt}lt pa

hY & >fo arreF%%nlngo?ntlhe qua er |z?ﬁmzm nt°to use
aqll“%)ulsns‘?]h@lpand-’éief Aenterniging @Sebés@z@ @ﬁ ¥€H‘E§’V€‘d This

ox el kyhnAegl Jeyl mépaih)acradats {@e §s€$habb&ortion in

t t t
e PR R o e Htn B . 2ol afimieny pech
wolkpnepy tirapet fermedneantitaneors lof ot h@t@@a@@ﬂnfar yIns akdepfto

efﬁmegtﬂ khad rt@@l !glyAte(rﬁ@EDAga%)éh@t&mamnme iheaed Qau
and is In.the gefromSOO/to 82% h

2AYRUSr T 0B t‘?ﬂe A HoGORtHE e adds &% 8??%6?8%%?“@891“
intye thapbAV eduspisheatusigepl yi ng t he quat er ni zi ng agent
(metdylene h&gfgeqe&omrlglﬁ@ad}sn eGEygg%%r ¥as Addist honal bxs of
t he DAM aqueous sol uti.on havin gontent of .acr ui
Anand Pesd ORAFUER0BD PPRPBY WECgRtS GAFCBeI T daubBRY
userbnt imurodstyicandostiabbys 4m thheoxyase-whrerad nthe dBAMsuch as

1n@ﬂ>‘éﬁ9i‘§g SQbuLi OQnGE%hgntﬁl‘Eé UkbRfraleQrd NG kRACTAT 1S
di scharged, the above effects can be further i nproved.

AqURREF e F YN LR hi B PRIV RO T @Eés%alftr’rﬁ%ﬁ:‘s‘/ &MPESDn
of the duaterrezimg: agetite stohags tamkhyt bkl briedest o
préég%algf hhase ﬁ%g eNasExGEl A%tspﬁéifé ;sregmie' t¥ @ndupac

roductivity
(afﬁ‘roé@H%JE 10 ﬁréﬁﬁgﬁaf’ﬁs‘“%seean‘ij P 17h E[Piﬁ* d’dfu&??%’n p‘FJ&é’é§sﬂéﬁ
raﬁghae poBR@itt z& tieNbE Othd HAEhewN benpféwgnked The
®JQduction apparatus 1 shown in Fig.1 is provided with
a reactor 11, a mcro bubble generator 12 di sposed in
t he T)T%Pﬁ?f%“@fleawqdﬁﬁéf*g RRthCHoth ShEfRESSHE tTHention is
ond QREL A fb]l.,loﬂlld_:j abkyi @rne oah Wﬂlcﬁn’ﬁtd])qaﬁfe’ﬂrﬂtzeng agent is
pI n i pe..1 t Iy| n [ nd, an
" Y0 8! Pl éae%&h“ﬁgﬁqua%%&%. PP B et e
Plve anBrdagky s uFsit aer v a§aat den sz Ry ragent 2 itto of he
dla{mkg/&@mhmulkgl g@ﬁé@hﬁ&@fylltge 2 DAM &g&&%@sséﬁit&bhm the
transferi Re rdisct hhe aguequ
LR b o & fed By et PEEERRO MR MEre ekt i be
reqriovi dedk chExRAS: e]‘-hﬁf G@@g?ntratlon %rtélrenalﬁt%rldetiﬁa in the
raff£8e8h doaventdsaNbl SuGQRer e4el ¥rnexfldirnegt W Lh the
reference to Exanples. The present invention is in no
way limted by these Exanplies. [0030] Exanple 1



A reactor in use is a vertical autoclave provided with
a mcro bubble generator for generating nethyl
chloride gas in a micronized bubble state fromthe
bottomside to a direction of a liquid |level in the
reactor, an agitator, a therrmrreter a pressure rreter,

d ket f at tr
asdF 77 CaPad CaHOTE 461 Ut FOR BIPtefRgt TchPoriubaced
on gt émﬂdwyaamilkum g&lth) efrydiatret by [r@mirpeet hdcording to

thﬁcmkﬁé@ tﬂﬁé{lflegac%l@@%@Ei&dﬁﬁa@fb@%@%é&ewmmﬂas
into the autocl ave a din a seal ed

nd
S“%{lgtl gotfhet ABAGRAAGET 3 @9ent (methy t"'é]r’lotrﬁ T TEE nyten
neccﬁhﬁlserydeAg@sl;lodam,hyhanmmanhyd:usa@pwia:tcel aadingakerontent
of w&ﬁy%@lheﬁegsﬂ chB® BQYEOMSH S9! WLipn @£n r&t §§O&Ice%12 8

rams per hour, 206.2 grans per hour and ranms
VAT, aP%si)fea&llP’velI%]‘ i Icé‘sﬁo‘t’ktﬁrﬁgt}t‘%é’%ﬁ%ﬁ?éls
sonmdluhl Oreaatien tsepetatiuce e 3@Ectagiitatismhargad, the
ab&RNEEERNY CLH% e LS R £<§‘veldn t e rBHLAC! Y e ‘%ﬁ%ah@@fon

at the atnnsp eric pressu e sane tInE
Proffge ot iddfat 8P SEAR tHe tﬁﬁt Cﬁatﬁél%é‘é! 87th éi*l@]éoasaf“e*éhyl
chXcatide Ofo 348. BagiphaBe PAId hosrexavdlsas shratsf eaelky @na

ank. The aqueous sol ution containing the
proséu%%?}g&c‘}hl oride gas in bubble state was sanpl ed, and

w%ﬁlaverage di aneter of the bubble was measured by a
| aseﬂ'urﬁ:&BE Pt peé&xdbaaejﬁdudmg ehubd G BRASIHsBHL
,ce and s 39 ¢ was_ confirmed that  t met hyl
mveﬁl Ofgl e ﬁgéehv\?é’sm a?gje]llowuﬁ?tcton %lorﬁj &"gas 9 hhg}ge in
quatiegng pinrg ageht tlﬁemﬁ’@a@{ icbhoride; the Csmﬁtwgn%ﬁ?éfrl

(md e aiSfﬁI!'aItien gsof dlaekﬁl%ﬂhaéngzlof(m&m aCQUPONRENtBe ae;@e_»age
cunul at

ai ot iy S O Mha Tt ar oMbt a288y satt
2 cb@laslzarrgmﬁékﬂs @6thpidrylate@3n ghamsueBussotokjommd the

qué‘:@ngf%@%iltr &5 @@Ehl’@])émlfl@alr@llaﬁmé@{ |a@r9]fatr§e§HY1l_he
ryae

| am noet h acr
oo bt s B PRI hEDS CAPEE RO A7 SR 1 SiBpr giiGuor s g toe
rargeEporreitts, to S aguecighsol Utd onlan whiéoaud sbkave was

qu@d@hygﬁgg aEQ@t Wﬁgnﬁé‘e@t 'J.Qn Ipfthtehﬁarﬂj%t EYJ)m Clhltgri dﬁ) based
Ongua ernar annDnlun1sa t of dine % am noet h

Pbi”é‘ B LY bRk § lI"'ﬁyla‘JIEﬁe difc Bied att 8n of
cormemykatcicacbd genenatechaas aahyoprmdu(atlky\mm@%élmn by

(mé%ﬂ QELyléﬂgogé]béEé§Bﬁﬂé%d215 lower tﬂ!HftﬁEtéeﬂceﬁE££H d%eof

quat ernary anmoni_um sal t _of_ dinethyl am noet hy
theacﬁ“?F%\’f@%éabtr Sdut’y qlﬁl§¥’1;@“ﬁ6‘8f‘%k3§1 ﬁ{“F%ﬁ”lag‘Frﬁ’bate in the
redotanpl &ndl iexte pthet baige Heoprass i e84 by hee iattoclaaverding

to vmskrﬁ@em@t bhd rME@ﬁonTg%fﬁe%%g}t Lat 'b%nlrggrok@s M&%‘Et

was 80. 4% by wei , cohcentration of acryl
Su%ftllyéln%etﬁ‘é’r at%er@slzanwgﬁ%duﬁth%scf@%laﬁmrwemagm

nedd3@32y. Era#jdi®en3d1ly, the DAM aqueous solution having a content
of acrylic acid less than 1,000 ppm by weight can be produced
continuously and stably. In the case where the DAM aqueous
solution (reaction sclution) in the reactor is discharged, the
above effects can be further improved. Therefore, this production
process inhibits emissicon of the quaternizing agent such as methyl
chloride to the gas phase and has excellent safety, quality and
productivity.

[0028]
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The nmet hyl chloride quaternary amoni um salt of

di met hyl am noet hyl acryl ate was produced in six hours
simlarly to Exanple 1 except that the average

di anmeter of the bubble in the reaction solution of
met hyl chloride gas was 90 RM The concentrati on of

the roduct 80. 2% and t cent r t| on
g SR I S LT Lt L L g
pera)esweqn‘gmhe POUB3 Comrddatiiee sExamplreFlg.1. The pdsfiwg-ion

apﬁﬂ%t§§rﬁe SBE)‘QIQ L[qut 'FQQ ﬁgﬁaﬁ%ﬂ%easwimta k@acﬁ?&‘}w@l e almlcro
grans of an aqueous solution, of net h%ré .chl ori de
t

bu%&t %?’?F‘afﬁ?oﬁn}?oﬁulﬁﬂ?%%’l 0o Ve PYiYaRf ndfetifgpr Part
botomy Fate cfaviageactondant & atiz0hy pdmiBRe4 byl Wekeghtaowgdate

supﬁﬁ@&gg dplp@t 95 t I}le wQUéP gu@iﬁfyﬂﬂ;d p!‘@é 1258 agﬁ(ﬁj alnn ael Lsapc%lre 97

r that, net
MOT&?IVSF{ 09e q@‘ﬁ*éelff&\?llﬁ@ Wa@%"r&gﬁn@i‘% 15t f"t‘%e*uIBBb}fﬂr@ 6f
quaa@rpini ngdiagehthHcamha oeichy | bienyl gterandr wat,er D8I @queous

softHRBhL! @r_dantsg%}ﬂ% %gg@?[ﬁbs f§9'&£t§c99 &‘Engr %hgsnz[ng:f §é§eo?hs

grams hour an

SOJp’érloﬁo?Htalfl% ﬁé/cttpﬁe’f%ﬁc\%?‘ll é‘“ﬁioF]@I‘? rﬂg‘ktehéa%di?eﬁﬁ%"lded
solution at a tenperature of 50C, agitating, and

IE:P(?nnEL Lm ng that the pressure in the autoclave was kept
it at nospheric pressure. At the sane tinme, the

[0%Fdeous solution in the autoclave was discharged at a
r at enéfei3d2: g&aaspx@@énhquﬁ;eaﬂﬁbms teanshery edpt 0ided

wifci'hq:re ge r}c%n%o éxam S c:O'Elhe rrred that txlggloqlellgyjl_n no. wa

[Fori egas wWas are1y SRRt T Re gas phaselny

linitedchyirtdesef Etdrgleact i on. Si x hours after the

[ogajoqrti ng of the supplying of the conponents, each

E :}r‘é IIz:]ltlve supply anmount of nethyl chloride gas,

xad[f thyl am noet hyl acrylate and water were neasured to
be 280egraps i(5usd ippk) yeitiQa2 grtawdaysd. 3R®vavéd wamd a

ml%lebﬁ@%nefa?c%Qe‘EBf \@%lnxraéﬁgrmganylr @hwrﬂfe GE& h%l a
chl oride to_di nethylam noet acr | at e wa
ml%i%?lﬁﬁﬁrbé‘bﬁﬂ? e‘?tattﬁef’é%FP? n@“yt&f”mtﬁ 9% bppf ﬁ%&%for} [r& @
ligdrpbdeerit Sp tine ragueous asokwittagnri m ttheraenagerave pugssure

netial ¥zZ&d, 3IBEe19%Qeﬂér{;%trb‘é’ur&fcokgﬁolm‘v‘t hyl chloride
quat ernary_ammoni um sal t of di nethyl am noet h

acr yT 3¢ Wik’ §F30% Yy *ReF FHreUs THE ESRE et F‘EF%{% oride
quaciryphig avbdigenealat el dcdsethiypmpnosuotl wasy14,t488aypipm a
cor%én‘ﬁ@égmn OEI_ Wh%%&%éé%h%&&é@'ﬁt% the autoé:ﬁsw’égand

the sane producti On apparatus as in Exanmple 1,
was Peagpd gl f S%%EE@% ofoFift |ablﬁ°6]fa"r?et hyl chloride
quatefdzar yhat, methyl chloride gas, dimethylaminoethyl acrylate

and water were supplied to the agueocus solution at rates of 72.8
grams per hour, 206.2 grams per hour and 69.8 grams per hour,
respectively while holding the agueous sclution at a temperature of
50°C, agitating, and confirming that the pressure in the autoclave
‘was kept at the atmospheric pressure. At the same time, the
aqueous soluticn in the autcclave was discharged at a rate of 348.8
grams per hour and was transferred to a storage tank. The adqueous
solution containing the methyl chloride gas in bubble state was
sampled, and an average diameter of the bubble was measured by a
laser nano particle diameter distribution measuring device and was
39 ym. It was confirmed that the methyl chloride gas was rarely

emitted to the gas phase in the course of the reaction.
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amoni um sal t of di nmet hyl am noethyl acrylate having a
concentration of 82% by wei ght was charged into the
aut ocl ave and was heated in a sealed state of the

aut ocl ave. After that, methyl chloride gas
havi ng average di arreter of the bubble of 39 gM

amno acr | ate and water e su pI|edto
Che S Bones SEFOY it AEefeiresohrt B0 Spenper T Rt
confRBedt Hr @Ash pemuhemvearsdpm%y Amgrars fpeetitou chlorlde gas,

dlﬁ&%@@&rﬁln%@l:ﬂyi"@clr%lm %‘n@%ét@% @Qf@%ﬁs&‘%dm:bok@e al378grams
terrperature %Itatln and confirm ng that t?r
I

(8 felthe A3t a5t Gt é‘v@%)asanﬁleﬁﬁf) & 035 rﬁﬁaﬁftlﬁﬁlé’he
molsaneatiaref tdhvaquebus dsotutdiorthyl ariecatitydc kavel avaswas
1.dfs¢harged at a rate of 251.8 granms per hour and was
transferred to a storage tank. It was confirned that
t he Tiet H?Fr%lﬂfﬁ?¥ otélegé a’@ﬁslgeﬁfﬁh@dstl%plt%gg‘a% 1:}S‘ﬁase
compmnbh’&s Cabesaqebub hﬁﬁhﬁaﬁhl DN the autoclSrX WwaGUESalafear

Thd 'E%n‘%&?{xtaw@n OJf EHS #rﬁ%&h t ti%gH?rgfe‘%HRénlu%agglt

ative sup armun
of &%Fmaﬁﬁpﬁ%’é}yﬁyﬁc%ﬁ#ﬂ%ﬁ af’r‘?dlvvaﬁler‘“’e\f}\%‘?fe n%fafsur ed to
corbﬁznésg)mgfnams e(&yfhlc ik, gérldékategr &8dTH: ()5 %dﬂiﬁt)w&ﬁﬂ@’m ppm
g . grans, respectively. (A nmolar ratio of nethyl
8r| de to di nmethyl am noethyl acrylate was 1.768.)
[0®1>1 hours after the starting of the supplying of the
Exd&@reopents, the aqueous solution in the autoclave was
anal zed The ncentration of the nethyl ori de
cat Hogp b sEEREE B Sl SRl Eh: Ydet R
dirgarhy L antigoghky 7 e Y4 e waE ghroduThe Jebrfreenlncrtafta epmigfarly to

Exapl¥l 1 ex@ebd grReEAd epdfeesuee - ea@da&bcmse 439 1&1435{1 Qy 0.5
ar_a
vegl e BT b Tt C5atht HRERYT " B71 e P AT ey S E

thameppeumasabt of adrydsich pladi groethigd aerylw-@rhamtng'aa 426
ppit QRCHBLJAL 1 on of 82% by wei ght was charged into the

aut ocl ave provided with a gas suppl ying apparatus for
0G5 pl ying nethyl chloride gas froma nozzl e having an
Exampder3di anet er of approximately 2 nm an agitator, a

thermgar 1 %h@&@ﬁc&uﬁﬁar‘f@}n%ﬁ: aihgno%lhﬁcéﬁ% fer
erature control, and eated in a sealed state

dlr’iﬁthﬁfi'w%ma’li’?BEYJa\?é:rylate was thdélrce?lh]ai Slﬁel?cl‘r’fls EHMOATdE to
Exgade Uiareehy|@nritnoké mderage Wiatetandwaberouwbie in the
rea?tﬂﬂghl &g_uttgortr hﬁ ﬁgy}?ﬂu%h§9£i'gé QQS ar.«trasr @beﬁm of Tlgé) gr ams

per hour, 206.2 granms per hour "and 69 granms per
COWFra‘rJé’s’p@Et’?k\?elpWWﬁq &2R ot HizhgPyY W@lﬁa’&erﬂi’si §B% uti on
comfenarseipenatarglod &G, gagetaking abg-gorfuct niaxg 933 ppm
byt@aghrhe pressure in the autoclave was kept at 0.5

At the sane tinme, the aqueous solution in the

[0%# ocl ave was discharged at a rate of 355.9 grams per
Corpeubt & swaspld ansferred to a storage tank. The

di a r t | gri g

nos oy iga e Bl PRI TRL LI 08 UR.ORE SIS
15 9pPB% i FatB| §IUEORM Scrltutwas %%ﬁ‘refch‘ﬂe&htlﬁa%det 9B 2 Rt
amgddiohi €8 tgas e tafldiiedet Oyl hergastePhasend B t:hlecentratlon
of CB(}U & woefl %‘pe rea t Oerf]:f into the au%(ocl].%lx'lrr Sa acIteIs h a%ed in a

star Yng S Il supp I g of h{he coirponen ach
Se%mﬁmﬁwefsﬁmolaytaa&ﬁm of met hyl chI ori de gas

di rrziﬂtsélraﬂﬂartqetneyﬂlylaehybailcezeaa wati ek mre aeafaﬁreegrtdz
r rans an
the %élbggg%afarrsg@ <—i~spec‘T[‘Tq‘\?>1 mec(eitz‘% aacrryra fleoano Thy=r®
sugriliedi e the Hiursthysanitaoet Hylrages ydfate. Wamsmelr. your,

128.4 grams per hour and 40.3 grams per hour, respectively while
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Si x hours after the starting of the supplying of the
conponents, the aqueous solution in the autoclave was
anal yzed. The concentration of the nmethyl chloride
quat ernary ammoni um salt of di net hyl am noet hyl

acryl ate was 80. 1% by weight. The concentration of

o2erylic aci d gene at ed as a - pr oduct 2,205 m
e i e o8 T bt bt £ VETERERTE ot So6: Zalsfhls.
and [vensame ngr ttuc tthenpapsarat us ths daiclave Beanpéret Bt the
atn@%ﬂahzrgf 85 fdee?9 ADlheOfarfll RELLY|RM Qaﬁatotml saq;txbﬁtﬁl

was charged into the autoclave and was heated to a

the gnher i vior 82 ofdis6EeT 4% 2k el it es P atd 2of ?W@Saﬁ%&%weand
wadAftrensfdraed the scoguagk wask helld vats aot&irperatiurte toé

meé@(]t’ éﬂiﬂoﬁ%t g?gse%as apg:ell[}t %I@Jedp£§§§1%r Ga@fphtagg f‘r?etlh@d

autoclave was pressurized to
coPeoPt dd wagaTidRt nuous! y suppl i ed at arate of 1 32
gr ansixp@buts nfter ftore 3thotimy andciat sapplamagndt corsuned

tl [ S { .
coBlpLEE! S0 S RGP S.BUBE bl Bsorse
dingtaviFHgosERY he cslibpisy PG St arelfiys “@ﬁls‘é’f‘?ddéo be 260 grams

(5 Susppby) Ng70f2 vitaek YBSsshall esthdatsllvegials @bsdecdfively.
r r. nt.i,nuoysl v hour,
R e

wagrgt-RyT - bhlorlde, the met hyl chloride in the autoclave

vvas ﬂiﬁﬁb@fﬂ%@tbbr@ﬁg@taﬂtﬁi@t b_ettheoéﬁibﬂ)@ﬂn\_ifeoﬁbﬂwé' y
COHZpEH?E lti’le aqurg%ulgyl Chl Orl de t% at?toc\fave as an I’ﬁzn’%

S sequenrt alr was b
The [rengentecitace dfoithg meiipyd, clalrﬂiléﬁmleveamtahwnwm salt

of mh@&wﬁmgheagtﬂedg.%ftattleewgeaaqt b@%ﬁ%ﬂ%ﬂf@n YRS
s to._obtai.n an_a us solution o
conERRATC ARt BF 46 Ta0at B AnP o ARG SR P oult o4 4, aas
ppidibyeveddbani noet hyl acrylate. In th| s aqueous sol ution,
roddxg concentration of the nmethyl chloride quaternary
amoni um sal t_ of di net hyl am noet hyl acrylate was 79. 9%

CORAGET Gh™* 24 he concentration of acrylic acid
genefsingdtias sambypraidaetiomaeerdrdild ppntint wei gfemple 1,

Slildygkgﬂg% ék éﬁﬂgohgwggﬂdfigk of methyl chloride guaternary
ammonium salt of dimethylaminocethyl acrylate having a concentration
of 82% by weight was charged into the autoclave and was heated in a
sealed state of the autoclave.

After that, methyl chloride gas having average diameter of
the bubble of 39 pm, dimethylaminoethyl acrylate and water were
supplied to the aqueous sclution at rates of 80 grams per hour,
128.4 grams per hour and 43.4 grams per hour, respectively while
holding the agueous solution at a temperature of 50°C, agitating,
and confirming that the pressure in the autoclave was kept at 0.5
MPaG. At the same time, the agueous sclution in the autoclave was
discharged at a rate of 251.8 grams per hour and was transferred to
a storage tank. It was confirmed that the methyl chloride gas was
emitted to the gas phase in the course of the reaction.

Six hours after the starting of the supplying of the
components, each cumulative supply amount of methyl chloride gas,
dimethylaminoethyl acrylate and water were measured to be 480 grams

(9.51 mol), 770.2 grams {(5.38 mol) and 260.5 grams, respectively.
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[ 0037] The quaternary salt of dial kylam noal kyl
(meth)acryl ate produced by the nethod of the present
invention is widely used for a starting nononer for
t he production of an inproving agent of fiber dyei ng
properties, an antistatic agent for plastics,
ment_ di_Sper si agents or_a ultraviolet
& .mr?qsa.rntl,o BF FRehh e iPases g sl hy\ismi’réos%tﬁﬁ eyl te
wag gnéb8-Ja coating material, a lubricant, a paper

St fe§h9<t hSQtQ%f@QEFEhe @QQ:_@cSﬂn\_égeéf teHe %Qﬁbﬁ)&%@aﬁﬂ%héeﬁ n
a_cat pol y i C coagukant and 't

i ke
CDI‘ELRFWBS f! ""Aa%)reé’&lés% u&rw?h’élﬂi 8dﬂttt°‘%ﬁ"%fwaa‘i anaiyzed.
Theyyateemarayigaldf ghe anedihal kgt larideafueykeriamt hracridmatelt

of Idlm\e@m@néngé@{ﬁyg@fg}ﬂ@@ ¥4 Aomek f})ﬁ%ygﬂ ¢ i gaseous

atermzmg agent water are fed to an aqueous
Rt o tof t?%yébﬁtaé?ﬁaﬂ‘?“e‘s’?itﬁdo?s $afPyproduct was 430 ppm
by dwlealgk*gll am noal kyl (neth)acrylate in a reactor to react
rosahd dial kyl am noal kyl (nmeth)acrylate and said
quat erni zing agent, characterized in that said
Comppapbt v FFAGPHgeEnt is continuously fed in the form of
a buid grhsyidigafnmdgeenage i ace o m@fhﬁlO@hm)ﬂI‘de
ﬁ@ 10 I i i zi.n
qu hL§§ am% gl&dj%glg'J?)dﬁﬁ%{$2%$%é9%eéi 1 %%?if %ﬁ&g
cort?ﬁ%ﬁ@@% aF k34 sa R nési gy | W%?réthﬁ)fﬁ%ci yuné@ etho aBé"‘Eﬂ@é’G
pro’&udgbemwhoae@&s fszpIﬁ@lgp&Mthlénf@.’f sapHLangr Rty 1sal t
ch%arlgeq%gg%¥g h¥| Qngtgﬁggﬁgrg%ﬁamgggrggng to
apzqq%ﬂ@w%yy%mrt apf a@lfdatalrkya direnotadpl . (dretispaersy Ingter
and & §@&1@btaque0¢é$apsehwﬂeoeo@{rcﬂai gnguatsendaies sald Rhiea
stét%eo a}hk%l gm noal kyl (meth)acrylate in said reactor
'S 'n g From 30% to 90% by weight. 3. The
pr ocgerf phat, h@emsddGbiL@UrﬁeofJaa: quaeernamingatitylopcaylate
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ressure in said reactor is in
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thel 2000cpm bys whisghérged at a rate of 355.9 grams per hour and
was transferred to a storage tank. The diameter of the supplied
methyl chloride gas from the nozzle was visually observed and it
was found to be approximately 1 mm. It was confirmed that the
methyl chloride gas was emitted to the gas phase in the course of
the reaction.

5ix hours after the starting of the supplying of the
components, each cumulative supply amount of methyl chloride gas,
dimethylamincethyl acrylate and water were measured to be 480 grams
{9.51 mol), 1,237 grams (8.64 mol) and 418.3 grams, respectively.
{A molar ratio of methyl chloride tco dimethylaminoethyl acrylate
was 1.101.)

Six hours after the starting of the supplying of the
components, the aqueous solution in the autcclave was analvzed.
The concentration of the methyl chloride gquaternary ammonium salt

of dimethylaminocethyl acrylate was 80.1% by weight. The
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5. The process for the production of a quaternary salt

of a dial kyl am noal kyl (neth)acrylate according to

Claim1, wherein said quaternizing agent is mnethyl

chl ori de, wher ei n sai d di net hyl am noet hyl

(meth)acrylate is a dial kylam noal kyl (meth)acryl ate,

wher ei n sai uaternary salt of said dial kyl am noal k
OB Ry Py P bt A6 A1 SRt e B BIORGRT cres 2, J0s
pprgbat ety salt of said di al kyl am noal kyl
roddggth)acrylate in said reactor is a chloride,

wherein a concentration of said chloride is in the

Compargbl fs Sif80Y%s t'o 85% by wei ght, and wherein a
nol arsimat tiee chnsapbdguat @r rippengriagent thaa be Hiseglesl,

614.& EP§%§'qgg§9fﬂ83q]&ftdlm%tﬂyfgﬂiﬁgeﬁﬂbﬂs%Egylate was_ charged
di alk kyl b 6, Th

~dialkyl am noal (nmeth)acrylate to be used. 6. The
intgy PR sIHOGLATHEDFr BAUCERBRA 0F° & HERREPRAFY SaPP*Cofn g
sedlical kiydtanmonoadkyhtbemetda).acryl ate according to Claiml,

whergidl, Sl d  aYal o b AAENG ¢S SMBLAN raG RO I8 00c ang
agitated, and internal pressure of the sealed autoclave was
pressurized to 0.5 MPaG.

Methyl chloride was continuously supplied at a rate of 1.32
grams per minute for 3 hours and at an amount consumed by reaction
while keeping the pressure in the autoclave at 0.5 MPaG.

Thirty minutes after the starting of the supplying of methyl
chloride, supplying of water was started at the rate of 1.38 grams
per minute continuously over 2.5 hours.

Three hours after the starting of the supplying of methyl
chloride, the methyl chloride in the autoclave was discharged
through an outlet. Cumulative supply amount of the methyl chloride
so far was 238.3 grams (4.72 mol).

Subsequently, air was blown into the autoclave for 3 hours,
and excessive methyl chloride dissclved in the reaction solution
was removed so as to obtain an aqueocus solution of the methyl
chloride quaternary ammonium salt of dimethylaminoethyl acrylate.
In this aqueous solution, the concentration of the methyl chloride
gquaternary ammonium salt of dimethylamincethyl acrylate was 79.9%
by weight, and the concentration of acrylic acld generated as a by-

product was 3,104 ppm by weight.

[INDUSTRIAL APPLICABILITY]
[0037]

The quaternary salt of dialkylaminoalkyl (meth)acryiate
produced by the method of the present invention is widely used for
a starting monomer for the production of an improving agent of
fiber dyeing properties, an antistatic agent for plastics, a
pigment dispersing agents or a ultraviolet curing aid in paints, a
textile treating agent, a resin for toner, a coating material, a
lubricant, a paper strengthening agent, adhesives, an ion exchange

resin and a cationic polymeric ceoagulant; and the like,
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wherei n said di net hyl am noethyl (neth)acrylate is a

di al kyl am noal kyl (neth)acryl ate, wherein said
aver age di aneter of said bubble is 80 gra or smaller,
wherein said quaternary salt of said dial kyl am noal kyl
(nmeth)acrylate in said aqueous sol ution of said
quaternary salt of said %tgglaninoalkyl
(meth)acrylate in said re&’ is a chloride,

wherein a concentration of said chloride is in the

T ang? p&BQ@%JQ%&:t Qﬁ@%ﬁb@ﬁ'cﬁ’i%‘ngaﬁ a c_[uaterna‘f?!@'e[%@lﬂ1 of a
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(mectiha b &yt larre noal deyskeogsretdakacnddiageadantbend sederamck fed to

an vs’fa@asw RB1GPNGE RN Ad Qf&a@érr‘?‘aaclydsgi@to%r bgfy salt of
sai d dlalkglan1noalk (meth)acrylate to be produced

diglkvlgtugioadheh @eEbhremirativh dofe3diod E%a’fe@r‘:ﬁaﬁ‘/ldsalt
diaﬂky$amihdiuaykyfmQWhnﬁmﬁy¢¢ke(anﬂ:h)amrqﬂaaEEnizingaagbnt

cth%%@%szedagg %ﬁ%ﬂ Qai&"ﬁua@ §HEZL gn3$g%§ggg ég%éiPMously fed

€ process or t ction o
in d%?ﬁt EPTTRLY gawbbéfe baging Rwafﬁnrﬁ@%u%ﬁne%%t% 1920 g e
smalQeef difg thet G alolkd, rathier ef sasai ghdiwbbi emqrgent to be

use&Jegl e%hgyrghég %E&nqugl?Jg%ggégiég'said dialkylaminoalkyl

{meth)acrylate to be used.

2. The process for the production of a quaternary salt of a
dialkylaminoalkyl (meth)acrylate according to Claim 1,

wherein a concentration of said quaternary salt of a
dialkylaminoalkyl {(meth}acrylate in said aqueocus sclution of said
quaternary salt of the dialkylaminoalkyl (meth)acrylate in said
reactor is in the range from 30% to 90% by weight.

3. The process for the production of a gquaternary salt of a
dialkylaminoalkyl (meth)acrylate according to Claim 1 or 2,
wherein a pressure in said reactor is in the range from an

atmospheric pressure to 1 MPaG.

4, The process for the production of a quaternary salt of a
dialkylaminoalkyl (meth)acrylate according to any one of Claims 1
to 3,

wherein a content of an acrylic acid generated as a by-

product is less than 1,000 ppm by weight.

5. The process for the production of a quaternary salt of a
dialkylaminoalkyl (meth}acrylate according to Claim 1,

wherein said guaternizing agent is methyl chloride,

wherein said dimethylamincethyl (meth)acrylate is a
dialkylaminoalkyl (meth)acrylate,

wherein said quaternary salt of said dialkylaminoalkyl
(meth)acrylate in said aqueous sclution of said quaternary salt of

said dialkylaminoalkyl {(meth)acrylate in said reactor is a chloride,
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8. The process for the production of a quaternary salt
of a dial kyl am noal kyl (nmeth) acrylate according to
Caimi1l, wherei n the dial kyl am noal kyl
(meth) acrylate is at |east one selected fromthe
group consi sting of dinmethylam noethyl (neth)acryl ate,

di et hyl am noet hyl (neth)acryl ate, di-npropylam noet hyl
(ot TE Ty SRR e P G SBOT GRBETRye 1 TR Eh5Y
frqmméth)tac Byk abe weidht,Thedpr ocess for the production of

a qualeenary m%@g;: J.%fti@ gf a.slaliﬁl @E'Qt%gﬁkgjyr{g Q@@l_tnh)to be used
| ate according to erei.n said

15 it 87 hegeng Het o7 o x g%?r%%’aﬁds%idﬁ@%%&mﬁﬂ
(meichi} ptrdtatd &b espkedi ¢ pressure of 50C or |ower. 10.
The process for the production of a quaternary salt of
a di al kyl am noal kyl (meth) acrylate according to Claim
6.1, The Proceifeff FheaPUOYIRFLEP M7 iPngualgenery St PEast
dianglselieel gdl f merhldeygaoepreonsisg itegcodinret hyl
gggg{ﬂgggfn &l oGUAL: 98hg MBEAPY s GBEAN U818Rt,
wherein said dimethylaminocethyl (meth)acrylate is a
dialkylaminoalkyl (meth)acrylate,
wherein said average diameter of said bubble is 80 pm or
smaller,
wherein said quaternary salt of said dialkylaminoalkyl
(meth)acrylate in said aqueous solution of said quaternary salt of
said dialkylaminocalkyl {meth)acrylate in said reactor is a chloride,
wherein a concentration of said chloride is in the range
from 70% to 85% by weight,
wherein a molar ratio of said gquaternizing agent to be used
is in the range from 1 to 1.05 based on said dialkylaminoalkyl
(meth)acrylate to be used, and
wherein a concentration of said quaternary salt of said
dialkylaminoalkyl (meth)acrylate to be produced is lower than a
concentration of said quaternary salt of said dialkylaminoalkyl
{meth)acrylate in said reactor, and is in the range from 50% to 82%

by weight.
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7. The process for the production of a quaternary salt of a
dialkylaminoalkyl {meth) acrylate according to Claim 1,
wherein said bubbles are supplied by a micro bubble

generator.

8. The process for the production of a quaternary salt of a
dialkylaminoalkyl (meth) acrylate according to Claim 1,

wherein the dialkylaminoalkyl {meth} acrylate is at
least one selected from the group consisting of dimethylaminecethyl
{meth)acrylate, diethylaminocethyl (meth)acrylate, di-n-
propylaminoethyl (meth)acrylate and di-isopropylaminoethyl
(meth)acrylate.

9. The process for the production of a guaternary salt of a
dialkylamincalkyl {(meth) acrylate according to Claim 1,
wherein sald quaternizing agent is a compound having a

boiling point at 1 atmospheric pressure of 50°C or lower.

10. The process for the production of a guaternary salt of a
dialkylamincalkyl (meth) acrylate according to Cilaim 1,

wherein said quaternizing agent is at least one selected
from the group consisting of methyl chleoride, ethyl chloride, n-

propyl chloride and isopropyl chloride.
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