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REVIEW OF POLYMERIZATION AND PROPERTIES
OF AMINOALKYL ACRYLATES AND AMINOALKYL MET.ACRYLATES

1. INTRODUCTION

" The purpose of this review is to identify cnmmercially available
alkyl methacrylate-co-alkylaminoalkyl methacrylate copolymers with an emphasis
placed on ultrahigh molecular weight (MW) polymers of over 1 million daltons
(i.e., megadalton polymers). The scope of this review might be limited to
polymers produced by emulsion polymerization; however, many polymer properties
are somewhat independent of MW or can be extrapolated from MW data, therefore,
other polymerization methods are not excluded. The scope of this review is
lTimited to foreign literature because polymerization and properties of
domestic, commercially manufactured polymers were adequately reviewed by
the authors.l- —— e

2. DISCUSSION

A German patent was granted to Russian investigators Korshunov,
Bodnaryuk, and Kut'in, in 1975.2 The patent concerned the synthesis of
methacrylate monomers containing an amino group through transesterification.
These researchers used alkyl methacrylates, mainly methyl methacrylate (MMA),
as precursors for the synthesis. For example, as shown in equation 1, MMA
was reacted with triethanolamine in the presence of di-B-naphthol as a
catalyst to yield tri(B-methacryloyl ethyl)amine. The number of hydroxyl
groups in the amine could be varied to afford different degrees of substitution.
For example, methyldi(B8-methacryloyl ethyl)amine was obtained when
methyldiethanolamine was used instead of triethanolamine.

CH3 (,:H3 w
CHo=C + (HOCHZ CH2)3 N —_— CHp= (1)

A Japanese patent of 1984 described a similar method to prepare
acrylic esters and methacrylic esters that contain an amino group by trans-
esterification with aminoalcohols., This method used various catalysts.3
One of the examples given by the authors was the preparation of N,N-dimethyl- h
aminoethyl methacrylate (DMAEMA) from MMA and N,N-dimethylaminoethanol as
shown in equation 2.

-------------------
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CHj OH (IZH?_
CHo
l
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H3C CHj

A study of bulk polymerization of N,N-dimethxlaminoethyl acrylate
(DMAEA) and DMAEMA was conducted in 1970 by Mal'tseva.* DMAEA and DMAEMA were
polymerized in the presence of 2,2'-azobisisobutyronitrile (AIBN) at 50, 60,
70, and 80 °C. In addition, the copolymerization of N,N-dialkylaminoethy]
methacrylates with acrylonitrile (AN) was studied. The resulting nitrogen
containing polymers were soluble in methanol and were precipitated in a 1:1
mixture of acetone and diethyl ether., The total activation energies for the
ester monomers were calculated from a rate study. Infrared (IR) spectra

were examined for the esters as well as for the resulting polymers.

In 1971, Kirillov and co-workers of the Union of Soviet Socialist
Republics (USSR), reported a successful copolymerization of butyl methacrylate
(BMA) with methacrylic acid (MAA) by an emulsion polymerization technique.®
The authors found that the viscosity of the copolymer solutions decreased
when the initiator concentration or reaction temperature was increased. The
BMA-co-MAA copolymer was linear and soluble in a mixture of 50% butyl acetate,
10% ethanol, 20% n-butanol, and 20% benzene. The viscosity, pH, specific
viscosity versus rate of stirring, and moisture content of this copolymer
were determined.

Solution polymerization of alkyl methacrylates and acrylic anhydrides
using anionic initiators was reported in 1972.6 A German patent by Lewis and
Haggard of Rohm and Haas Company documented the synthesis of homo- and co-
polymers of alkyl methacrylate with MW ranges of 500-100,000. These polymers
were soluble in organic solvents. The researcners characterized these
polymers using thermal gravimetric analysis, IR, gel permeation chromatography
(GPC), and carboxylic acid titration.

Yeliseyeva of Russia reported the emulsion polymerization of various
alkylacrylates.7 The author prepared stable lattices by copolymerization
of alkylacrylates and an ionizable monomer soluble in water without any
emulsifier, Examples of the ionizable monomers used are MAA or the salt of
DMAEMA. Persulphate was used as an initiator. A dilatometric study of the
kinetics of copolymerization of BMA with DMAEMA at monomer feed ratios of
85:15 and 70:30 showed that the rate of the process changed as copoliymerization
proceeded; at the first stage, the rate was considerably lower than at the
next stage. This was explained by the author as follows: water soluble

8
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DMAEMA is polymerized in the first stage; thus, copolymers arising in this
first stage of copolymerization are enriched with DMAEMA. This means that
copolymerization begins in an agueous solution in spite of the very low water
solubility of BMA. The kinetic rate increase observed as conversion increased
during polymerization (without an emulsifier) is explained by the transition
of the process from an aqueous solution into polymer-monomer particles.

In a 1974 article of a Russian journal, Ryabov and co-workers
reported the synthesis of poly(BMA) and copolymers of butyl acrylate (BA)
and MMA.8 These polymers, obtained using solution polymerization techniques,
were linear and soluble in toluene. The Newtonian viscosity of the films
versus applied stress and temperature were measured,

In 1974, Gerber and his co-workers reported copolymerization of
BMA with aminoalkyl methacrylates (AmAMA) including DMAEMA.9:10 polymeri-
zation of BMA and copolymerization of BMA with AmAMA were carried out by
solution polymerization in toluene with AIBN as the initiator. Petroleum
ether was the non-solvent for these polymers, and these polymers were
purified by reprecipitation in a toluene and petroleum ether mixture. A
typical copolymer had an MW of 0.2 megadalton, and the aminoester units
(~3%) were distributed uniformiy throughout the polymer chains. Films
of these polymers were applied to steel, and their corrosion protection
properties were characterized by a :apacitance-chmic method in a humidity
chamber, The copolymers containing aliphatic amino groups showed better
protective properties than either the homopolymer of BMA or copolymers
containing aromatic or heterocyclic amino groups.

In 1975, Japanese researchers Matsumoto, Oshibo, and QOnoe
published an article concerning the effect of poly{DMAEMA) on decomposition
of potassium persulphate.ll The poly(DMAEMA) and poly(acrylamide-co-DMAEMA)
were prepared by solution polymerization at 70 °C for 48 hr using AISHN as the
initiator and benzene and dioxane as the respective solvents. The limiting
viscosity numbers (LVN) of the polymers were determined using a Cannon-
Ubbelohde viscometer, The composition of the poly (acrylamide-co-DMAEMA)
was determined from the DMAEMA content of the polymer by titration with
hydrochloric acid.

A study of block copolymerization of DMAEMA with several vinyl
monomers was conducted by Gerdvilyte and his co-workers,12 The vinyl
monomers that were investigated included vinyl acetate (VA), MMA, and BMA.
Copolyme-ization was conducted with the initiator AIBN. The resulting
copolymers, poly(MMA-co-DMAEMA) and poly{DMAEMA-co-VA), were soluble in
benzene and toluene, respectively, and insoluble in heptane. Copolymeri-
zation was examined as a function of such reaction conditions as the amount
of initiator, reaction temperature and duration, and molar composition of
the initial monomer mixture, As a result, it was shown that during copoly-
merization of DMAEMA and VA, the latter comonomer was less reactive, whereas
MMA, BMA, and DMAEMA reactivity levels were virtually the same.

In 1976, Golenuer and co-workers published their results on the
study of parameters of thermodynamic interaction between cellulose diacetate
(CD) and several polymers including poly(VA), poly( d1eth§1am1noethy1 meth-
acrylate), (DEAEMA), and poly(vinyl pyrrolidone), Several char-
acteristics of the polymers investigated are presented in Table 1.

9




Table 1. Physical and Solvent Properties of Several Polymers at 25 °C

o Hildebrand

' Solubility
LVN* Density Parameter
N Polymer Solvent (d1/g) (g/cm3) (cal/cm3)0.5
&
~h
h:\ o)) Acetone 1.5 1.33 12.1
L; poly(VA) Acetone 1.1 1.2 9.1
'N'-,' -
o~ Poly(DEAEMA) Acetone 0.32 1.11 9.4
B~
~ poly(VP) Acetic acid 0.9 1.27 12.6
jﬁ *limiting viscosity rumber.
s
s Using Flory-Hugygins parameters and Scott's theory, the authors
proved that the nature of the solvent has a very significant influence on

.
he

the thermodynamic stability of multicomponent polymer systems.

Two Russian researchers, Bogatkov and Cherkasova, investigated
the effect of the structure of amino esters on the rate of their alkaline
hydro]ysis.14 The researchers knew that amino esters in base form (unpro-
tonated) are hydrolyzed faster than their analogues without amino groups,
and the rate of alkaline hydrolysis is increased by quaternization of amino
groups. Furthermore, the hydrolysis rate for the protonated amino esters
was greater than that of quaternized forms. The authors explained that
these occurred as a result of inductive, steric, and electrostatic effects;
that is, "the influence of the neutral amino group (unprotonated) is a
sum of inductive and steric effects, and that of gquaternary ammonium
salts is a sum of inductive, steric, and electrostatic effects." The
contributions of inductive effect for the base forms of amino esters were

'3 4 ] .
s k.ﬂ.&«‘.x-.-'-“.‘-.
SRR\ /IAAARNNA AR A RS

::: rather small and increased with quaternization. The inductive effect,
. however, was dependent on the distance between carbonyl group and amino
- groups. Therefore, the electrostatic effect became more important when
® this distance increased. The schematic representations of these interac-
N tions are shown below.

.} 5- 8-

. 0 0~ R3 - --H

/Rl J TS~ / +

° R-C \ R-C “~N-R1 - N-R1
- | . AN / AN \

o 0-(CHy)p R2 0-(CHy )y, R1 0-{CHp)p R2
3

] I 11 111
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i:f The inductive effect of amino groups in the base form is represented by

o (1); (11) represents the dipole-dipole type electrostatic interaction in

j:j the quaternized form, and (III) represents intramolecular hydrogen bonding
o in the protonated form of amino esters. The authors postulated that the

s hydrogen bond type of interaction in the protonated amino esters ig¢ stronger
- than the dipole-dipole type of interaction in the quaternized amino esters.
w:;: This result explains the greater hydrolysis rate in the protonated forms.
I The amino esters used in this investigation were limited to monomeric

f:i' esters.,

S

|* A U.S. patent was granted to Hrabak, Bezdek, Hynkova, and Bouchal
po of Czechoslovakia in 1978.15 This patent claims that polymers or copolymers
a that contain covalently bound tertiary amino groups that are soluble or meltable
j:{j can be converted into insoluble, cross-linked polymers by ultraviolet (UV)
s or visible light in the presence of a halogen compound. The polymers

’ﬁ : containing tertiary amino groups included DMAEMA, DEAEMA, and copolymers of

these with styrene. The authors reported that the density of the cross links
formed between polymeric chains could be controlled by the number of tertiary
e ‘ amino groups built into the chain as well as the amount of the halogen

S compound employed. Consequently, as the number of the tertiary amino

o groups in a polymeric molecule was increased, the density of the cross links
" increased; and insoluble connected macromolecules were obtained. However,

® neither the structure of the cross-linked polymers nor the mechanism of the

k. ¢ cross-linking was mentioned,

A
'
P
A
'

In a 1978 Japanese patent, Moriga described a method for stabilization
of poly(amino acrylate) solutions.l 16 The method of polymerization was solution
polymerization, Solvents used were N,N-dimethylformamide (DMF), dimethy]
sulfoxide (DMSO), N-methylpyrrolidone (NMP), dioxane, acetone, and lower MW
alcohols. In this invention, amino acrylate compounds included dialkylamino-

/ ‘o

‘NG ethyl acrylates such as DMAEA and diethylaminoethyl acrylate (DEAEA), and

e dialkylaminoethyl methacrylates such as DMAEMA and DEAEMA.

TR

N A synthesis and study of am1noa1ky1 acrylate polymers and copolymers
were conducted by Gerdvilyte in 1979. 17 The kinetics of polymerization of

. DMAEMA and 1,3-bis(dimethylamino)isopropyl methacrylate (BDIMA) and copoly-

jfj merization of the above with acrylate comonomers such as MMA, BMA, and VA

. were studied dilatometrically or by the ampoule method using AIBN as the

AT

initiator. The resulting homo- and copolymers had MWs of 400-8,000 daltons.
R From the kinetic data, the activation eneryies were calculated to be 19.2

® and 20.63 Kcal/mole for DMAEMA and BDIMA, respectively. Alsc reported were
" the reactivity ratios of the aminoalkyl methacrylates with MMA, BMA, VA,

N and styrene. The osmometric and viscometric studies of the polymer solutions
;uﬂ: were conducted as well., As a result, Mark-Houwink coefficients were calculated
i das well as reactivity ratios of these monomers, which are given in Table 2.
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Table 2. Reactivity Ratios (rl, r2) of Aminoalkyl Methacrylates
and Other Vinyl Monomers

Monomerl Monomer?2 rl r2
DMAEMA MMA 0.717 0.676
DMAEMA BMA 0.705 0.66
BDIMA MMA 0.612 0.502
BDIMA BMA 1.233 0.645
BDIMA styrene 0.33 1.017
BDIMA VA 1.519 0.267

Izumrudov and colleagues at M.V. Lomonosov State University of
USSR studied the behavior of non-stoichiometric polyelectrolyte complexes
in aqueous salt solutions,18 The polyelectrolytes studied were poly(MAA),
poly(4-vinyl-N-ethylpyridinium bromide), poly(DMAEMA), poly(AA), and sodium
polyphosphate. Preparatory ultracentrifugation and sedimentation studies
were done to determine the compocition of insoluble polyelectrolyte
complexes. The content of polycomplex components in the supernatant liquid
was determined by various methods appropriate for the particular polymer.
For example, potentiometric titration was employed for poly(DMAEMA).
Researchers showed that with an increase in the ionic strength of the
solution, the dimensions of polycomplex particles and second virial coeffi-
cients of their solutions decreased. On reaching a given salt concentration
in the solution of nonstoichiometric polycomplex, phase separation took
place with a stoichiometric complex in the concentrated phase.

Researchers of M.V. Lomonosov University of USSR studied
water-soluble polyelectrolyte complexes formed by the interaction_ between
high MW poly(DMAEMA) and polyphosphates or polyacrylates in 1981.19 1In this
study, researchers showed that the degree of transformation in the reaction
between polyelectrolytes is the most important parameter determining solubility,
composition, structure, and properties of polyelectrolyte complexes. An
example of the salt formed as a result of the reaction between poly(DMAEMA)
and polyphosphate is shown in equation 3.

HaC
{ o o ]
0=P -0 Na + N
} HsC
CH3
Hy0 2 e (9/////
— 0= P-0 rll\c + NaOH - (3)
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The equilibrium of the reaction may be displaced to the right by neutralizing
the alkaline sodium hydroxide produced as a result of this reaction.

Results of another study on this subject were published in 1981.20 The
authors studied the equilibria in the reactions between high MW poly(DMAEMA)
and oligo- and polyphosphates. These equilibria described the reversible
association of the chemically complementary macromolecules (equilibrium I)
and the reversible chemical reaction between links of oppositely charged
pclyeclectrolytes (equilibrium II). Researchers showed that the oligo- and
polyphosphates are uniformly distributed between the polycationic macro-
molecules. Researchers also found that the reaction between the two high

MW polymers can be satisfactorily described in terms of equilibrium II

alone, whereas the interactions between oligomeric molecules and high MW
polymer chains can be described in terms of equilibrium I; that is, the
latter interactions occur by the successive addition of individual oligomeric
molecules to the high MW poly(DMAEMA) chains,

In 1981, Zil'berman and co-workers of USSR studied the modification
of poly(MMA).2l They produced water-soluble copolymers by the interaction
of poly(MMA) and ethanolamine. When poly(MMA) and ethanolamine, in a molar
ratio of 1:1, were used, the resulting polymer did not dissolve in water
but swelled in it. The authors reasoned that this occurred as a result of
the reaction of ethanolamine molecules with poly(MMA) through their amino
group and their hydroxyl group and led to cross-linking of the polymer.

When the researchers used an excess of ethanolamine (1:5 molar ratio), they
produced water-soluble copolymers that consisted of three types of repeating
units, as shown in equation 4. The resulting ratio of the three repeating
units in the copolymer was dependent on reaction time.

CH3 CH3 CH3 CH3
| EXCESS | | |
—t CHpC Y~ ——mm> —+ CHz(I: = + —+ CH2(|: 4+ —+ CH2(|: +—
X y z

| n HOCHpCHyNHp (4)
?=0 ?=0 C=0 C=0
| |
0 0 0 NH
! | l l
CH3 CH3 ?HZ (IIHZ
THz ?Hz
NH» OH
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Shul'ga and co-workers of USSR investigated cooperative inter-
macromolecular reactions in 1982.22523 They used lignosulphonates, a
water-soluble derivative of a natural polymer lignin, and high MW polybase,
poly(DMAEMA). The researchers showed that the reactions took place by
electrostatic interaction between sulpho groups of lignosulphonates and
amino groups of poly(DMAEMA). The authors concluded that, similar to
reactions between synthetic linear polyelectrolytes of opposite charge,
these were cooperative reactions and were dependent, to a large extent,
on the MW of lignosulphonates.

A European patent was granted to Lorenz, Murphy, and Rutherford
of GAF Corporation in 1983.24 This patent concerns the preparation of ter-
polymers containing vinyl caprolactam (VCL), vinyl pyrrolidone (VP), and
aminoalkyl acrylates including DMAEMA and DEAEMA,

Russian investigators?® studied the polymerization of quaternary
salts of DMAEMA, Monomeric quaternary salts were prepared by using DMAEMA
with propyl iodide (PI) or allyl jodide (AI). Polymerization of the
resulting quaternary salt of DMAEMA was conducted at different temperatures
in the presence of AIBN. The reaction was conducted in sealed ampoules
with DMF, 95% ethanol, or DMSO as the solvent, Researchers learned that
the low temperature polymerization of the quaternary salts of DMAEMA with
PI in the presence of AIBN had the appearance of a redox initiation, and
the monomeric salt served as the reducing agent. The viscosity of the
resulting polymers were measured,

The graft polymerization of DMAEMA to polycaproamide (PCA),
which took place at e1e¥gted temperatures (>70 °C), wag investigated by
Khardin and co-workers, The initiating system of Cu -H 0, formed a
radical on the PCA chain, and the radical initiated the graf% polymeri-
zation of DMAEMA. This method of producing graft PCA copolymers was
recommended by the authors because of the high grafting efficiency.

Topchiyev, Ruzinyev, and Dzhalilov of USSR studied the 901ymeri-
zation of aminoalkyl methacrylates, including DMAEMA and DEAEMA.Z
spontaneous polymerization reaction was observed in solutions of aminoalkyl
methacrylate in various organic solvents such as ethanol, DMF, and DMSO

in the presence of various alkyl halides (ethyl bromide, propyl bromide,
isopropyl chloride, etc.). The resulting polymer was isolated by precipi-
tation from diethyl ether and various physical and chemical properties
were studied. Some of the findings were as follows:

o The MW of the polymer did not change in the course of polymeri-
zation; that is, MW was not dependent on the degree of conversion,

o The MW of the resulting polymer increased with greater
initial concentration of monomeric quaternary salt in the reaction system,
with other conditions being equal.

o The presence of a very small quantity of acetic acid resulted
in a sharp decrease in the MW of the resulting polymers, This reaction
indicated that the nature of the polymerization was nonradical and may
have been anionic.
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Poly(DMAEMA) and other polyelectrolytes were investigated by
Asanov, I1'yasov, Akhmedov, and Saidov of USSR in 1984 to produce stable
aquecus sulfur suspensions,28 The most stable sulfur suspension, with
the addition of poly(DMAEMA), occurred with a mixing time of 15-60 min,
The stabilizing effect of polyelectrolyte additions was reported to be
related to the fact that their molecules, forming an adsorption layer,
increased the bonding between the solid body particles and the surrounding
liquid. In addition, the reduced stability of the sulfur suspension with
prolonged mixing appeared to be caused by the disintegration of the
adsorption layer.

Pradny, Sevcik, and Vicek of Czechoslovakia studied the solution
polymerization of DMAEMA in 1984.29 The authors employed anionic poly-
merization techniques to produce a linear, stereoregular (syndiotactic)
polymer, which was soluble in an ethanol-water mixture and which had an
MW of 0.03 megadalton. This paper described the kinetics of quaternization
of poly(DMAEMA), with various tacticity, by methyl iodide. Also, the
reactivity of this polymer was compared with the reactivity of the lower
MW model compound, 2-(N,N-dimethylamino)ethyl pivalate. In 1985, Pradny
and Sevcik extended this research.30 These authors determined the dissoci-
ation constants of partially ionized isotactic and atactic poly(DMAEMA) in
water-ethanol solutions,

In 1985, Kolokolkina and co-workers of USSR conducted an investi-
gation of synthetic methods for graft copolymers of cellulose containing
quaternary ammonium groups and their antimicrobial properties.3l These
graft copolymers of cellulose were prepared by using cotton fabric and
quaternary ammonium salt forms of DMAEMA and DEAEMA.

A summary of these papers is presented in Table 3.
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:‘I\ Table 3. Polymerization and Properties of Copoiymers Containing
y ] Aminoalkyl Acrylates and Aminoalkyl Methacrylates
A
.:‘ )
w8 Copolymer Properties
{ Method Of ==-ccemoecmmcmacmcccoamceccccacocmccas
ety Polymeri- MW Literature
o Monomers zation (daltons) Solvents Config Other cited
NN
ol DMAEMA, @ bulk -- methanol linear IR 4
oy DMAEA,D (radical)
il ANC
‘R 4
NS ’ . .
:f_\ BMAd emulsion -- solvent 'A'® linear viscosity, 5
? N MAAf , pH
AN
SN ATKMA,9 solution 500 organic linear TGA, IR, 6
'(4 ’ acrylic (anionic) to solvents GPC,
N anhydrides 100,000 titration
~rY
ool DMAEMA, emulsion - benzene -- dilatometry, 7
R BMA kinetic data
e BMA, BA,D solution -- toluene linear viscosity 8
o
i MAA
.- BMA, solution 200,000 toluene, linear coating 9, 10
Ia AnAMAT (radical) methanol properties
( ] DMAEMA, solution -- benzene, linear viscosity, 11
o) . . . .
ol acrylamide dioxane titration
S
:’, N DMAEMA, solution -- benzene, - kinetic data 12
N BMA, VA,J (radical) toluene
' MMAK
3:?: DEAEMAf -- - acetone graft- viscosity 13
o VA, VP (on CDM)
o~ .
. DEAEMA, -- 300,000 benzene, linear -- 15
; - DMAEMA, chloroform to
> ATKkMA, cross-link
f}; styrene
-'_:.:
- AmAMA, DMF, NMP,D
(. AmAA,© solution -- DMSso, linear viscosity, 16
. ATkA,P (radical) acetone, stability 4
. ATkMA dioxane
I_:.
o DMAEMA, solution 400 |
s VA, BDIMA,9 (radical) to -- -- -- 17
7 MMA, BMA 8,000
e
o
7
,__x:
7 16
oS
®
o
-
R 'Y,y PR ST AT Nl T A A AT AR T AR T , AL TR L DR AR PP SN AT P -



o,

0

b

[

2

<& Table 3. Polymerization and Properties of Copolymers Containing

~:} Aminoalkyl Acrylates and Aminoalkyl Methacrylates (continued)
{ Copolymer Properties

P, Method 0f —ccccccccccccmrncrcacaccccccccccrcamcaae

b Polymeri- MW Literature
:: Monomers zation (daltons) Solvents Config Other cited
<

o MMA, AA,T -- -- water 1inear ultra- 18
'\ DMAEMA, centrifuge,

o~ vinyl pyridine, sedimentation

~ polyphosphates

i

o~ DMAEMA solution 500,000 benzene linear polyelectro- 19
oY (radical) lyte complexes

ot DMAEMA bulk 1,000,000 - Tinear titration, 20
- (photo- sedimentation

- chemical)

- DMAEMA radical 500,000 -- iinear titration 21
®

o VP, vCL,S -- -- water, linear - 24
e DMAEMA, ethanol

v DEAEMA

~ DMAEMA solution  -- DMF, DMSO, linear  intrinsic 25

salts (radical) water, viscosity

' ethanol
e

. DMAEMA solution -- -- graft -- 26
. (r gox:
p Cu 'HZOZ)

= DMAEMA, thermal- -- ethanol, -- kinetic 27
o DEAEMA spontaneous DMSO, DMF study by

B NMR

: DMAEMA -- -- water linear -- 28
P DMAEMA solution 30,000  THF, Vinear: -- 29
N ethanol/ stereoregular

g water (isotactic,

H syndiotactic,

and atactic)

o
e
A
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oy Table 3. Polymerization and Properties of Copolymers Containing
3~: Aminoalkyl Acrylates and Aminoalkyl Methacrylates (continued)
e )
%?:
R Copolymer Properties
L Method Of ==s-mmsmsmmcomocmeocoacomcamcmemnonoaoas
s Polymeri- MW Literature
:: Monomers zation (daltons) Solvents Config Other cited
03;
3 DMAEMA -- -- ethanol/ -- viscosity, 29
b DMABMAf water titration
gt .
2 DMAEMA, -- -- -- graft -- 30
! DEAEMA '
) (salt form)
- aN,N-dimethylam’ oethyl methacrylate.
.:; bN,N-dimethylaminoethyl acrylate.
K-~ Cacrylonitrile,
o dbutyl methacrylate.
d? €a mixture of 50% butyl acetate, 10% ethanol, 20% n-butanol,
7 and 20% benzene,
Pl fmethacrylic acid.
:ﬁ 9var1ous alkyl methacrylates.
v buty] acrylate.
Yot ivarious aminoalkyl methacrylates.
( Jvinyl acetate.
~ Kmethyl methacrylate,
o ]vinyEpyrrolidone.
- Mcellulose diacetate.
S NMN-methylpyrrolidone.
- Ovarious aminoalkyl acrylates.
‘ Pvarious alkyl acrylates. ‘
P 91,3-bis(dimethylamino)isopropyl methacrylate.
e Facrylic acid.
.- Syinyl caprolactam.
e ta-(N,N-dimethylamino)butyl methacrylate.
S
e
-0 3. CONCLUSION
tjﬁ Aminoalkyl methacrylates and acrylates are readily polymerizable
b & monomers that render a way of incorporating pendant amino groups into
°® polymeric systems. The resulting polymers possess cationic properties,
'§E especially when the tertiary amine is quaternized. The presence of pendant
; ; amino groups can improve the properties of the resulting copolymers, such
. as improving the binding of polymers to a variety of materials, increasing
v. compatibility with other polymer systems, and 1nLreas1ng thermal stability
Gt or dyeability,
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% . The aminoalk{l methacrylates and acrylates, due to their availability
g and their polymerizability, were investigated by various researchers in a

e wide range of foreign countries. The solubility of these polymers in

water and various organic solvents added to their importance. The rrsulting

polyelectrolytes have a wide range of practical as well as theoretica.
applications,
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