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Abstract : Acrylic copolymers were synthesized from 2-diethylaminoethyl methacrylate and three ki-
nds of alkyl methacrylates containing long chain group. To facilitate water emulsification, acrylic copo-
lymers were cationized by acetic acid to produce acetated acrylic copolymers. The structure of the
synthesized copolymers and acetated copolymers were confirmed by IR, NMR, and molecular weights
were measured by GPC, and the thermal behaviors were observed by thermal analysis. Acetated acr-
ylic copolymers were perfectly emulsified in water and showed increased emulsion stability. Acrylic
copolymers showed similar thermal pyrolysis behavior with PMMA and the rate of thermal pyrolysis
of acetated acrylic copolymers were inversely proportional to the chain length involved, that is, in
the order of Cg>Ci2>Cs.
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Octadecyl methacrylate(OMA),
thacrylate(DMA), 2-ethylhexyl
(EMA) ¥ 2-diethylaminoethyl ~methacrylate
(DAMA) = 9% Tokyo Kasei KogyoAl#l 15+A]2F
& Feo olguEF 8, 5% FAFUEF 5
4, 20% AUEF FEA FAE AFEtALA
R lER AbdA 24417y A% F 40C, 5
mmHg 3t~ &F/8FA a, a’-Azobis-isobutyro-
nitrile(AIBN)-2 & Junsei ChemicalA}A] S5 A
kg L& ARESFTH

TEHAM ¥4

ol hEASY A 7 Erh(Table 1,
2 #&=x).

200 ml 47 Z2}2~=9) OMA 30.1 g(0.089 mol)
2} DAMA 15.0 g(0.081 mol) & %31 7AAI#] AIBN
0.5g% 554 25mlof] &alA17 A& 71t §

289]7] slol| A 70T A 4413 G ]71*1
W Qwarao] PEA ¥EEH poly(OMA-co-
DAMA)[POD]E |43

st ® PODE 2v) %4 EZQo) a7 F o
2ol mlghe 24 HAAA 35C, 4 mmHgo A 484
7y AzAZCH

E3F DMA 27,9 g(0. 11 mol) 3 DAMA 18.5 g(0.
10 mol) g ¥ o]9)e] BE 222 PODe ¢olst
of Fu3t Anege] Yz FFFA poly
(DMA-co-DAMA)[PDD]E Aith.

n-dodecyl me-

methacrylate

Polymer (Korea) Vol. 17, No. 1, January 1993
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31 poly(EMA-co-DAMA)[PED]9] AL
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& F3haL o)) BE Z2He PODe} #oldle ¢
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Scheme 1. Syntheses of POD, PDD and PED.
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Table 1. Polymerization Conditions and Physical Properties of POD

Products (OMA)* Initiator Toluene  Temp. Time  Conversion Stability
(DAMA) g ml () (hrs) (%) in water
POD-1 1.0 BPO 05 25 70 4 68 completely emulsified
POD-2 1.0 AIBN 0.5 25 70 4 76 completely emulsified
POD-3 0.9 AIBN 0.5 25 70 4 82 partially emulsified
POD-4 11 AIBN 05 25 70 4 81 completely emulsified
POD-5 12 AIBN 0.5 25 70 4 77 partially emulsified
POD-6 1.3 AIBN 0.5 25 7 4 72 partially emulsified
POD-7 0.8 AIBN 05 25 70 4 75 completely separated
POD-8 11 AIBN 05 25 65 5 67 completely emulsified
POD-9 11 AIBN 0.5 25 60 10 51 completely emulsified
POD-10 11 AIBN 0.5 25 70 3 78 completely emulsified
POD-11 1.1 AIBN 0.5 25 80 4 81 partially separated
POD-12 11 AIBN 0.5 25 100 5 80 completely separated
POD-13 11 AIBN 0.5 - 70 4 53 completely separated

* Rate of molar concentration
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ok F23} Poly(alkyl methacrylate-co-2-diethyl-aminoethyl methacrylate) & $tAl o #3F -
Table 2. Polymerization Conditions and Physical Properties of PDD and PED
Products (DMA)* (EMA)}* AIBN  Toluene Temp.  Time Conversion Stability
roduc — .
(DAMA) (DAMA) g ml (o) (hrs) (%) in water
PDD-1 1.0 - 0.5 25 70 4 79 completely emulsified
PDD-2 0.9 - 0.5 25 70 4 84 partially emulsified
PDD-3 1.1 - 0.5 25 70 4 84 completely emulsified
PDD-4 1.2 - 0.5 25 70 4 73 partially emulsified
PED-1 — 1.0 0.5 25 70 4 75 completely emulsified
PED-2 - 11 0.5 25 70 4 79 completely emulsified
PED-3 - 1.1 0.5 — 70 4 50 completely separated
*Rate of molar concentration
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Fig. 1. IR spectra of (a) POD-4, (b) PDD-3, and (c)
PED-2.
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Fig. 2. NMR spectra of (a) POD-4, (b) PDD-3, and
(c) PED-2.
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Fig. 3. Molecular weight distribution curves for (a)

PDD-3, (b) PED-2, and (c) POD-4 determined by

GPC : (a) M, 14700, M, 43300, M, 43300, M, 873

00 ; (b) M, 16600, M, 48100, M, 48000, M, 87000 ;

(c) M, 29400, M, 57500, M, 57500, M, 89900.
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Scheme 2. Syntheses of PODC, PDDC and PEDC.
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Table 3. Reaction Condition of Cationation of Copolymer

Materials Reactions Vield Stability

Products Copolymer AcOH Temp. Timg (%) in water
g g (c (hrs)

PODC-1 POD-3 262 3.6 70 60 93.8 completely emulsified
PODC-2 POD-4 262 3.6 70 60 90.5 completely emulsified
PODC-3 POD-7 262 3.6 70 60 88.6 partially emulsified
PDDC-1 PDD-2 220 36 70 60 83.0 completely emulsified
PDDC-2 PDD-3 220 3.6 70 60 89.6 completely emulsified
PEDC-1 PED-2 192 36 70 60 86.0 completely emulsified
PEDC-2 PED-3 192 3.6 70 60 72.1 partially separated

Transmittance( % )

4000 3000 2000 1500 1000 400
Wavenumber(cm™')

Fig. 4. IR spectra of (a) PODC-2, (b) PDDC-2, and
(¢) PEDC-1.
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Ee| #1178 Al1s 19939 1€

1 1 1 L
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Fig. 5. NMR spectra of (a) PODC-2, (b) PDDC-2,
and (¢) PEDC-1
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Fig. 6. DTA thermograms of (a) POD-4, (b) PDD-3,

and (c) PED-2(scan rate . 20C/min).
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Fig. 7. DTA thermograms of (a) PODC-2, (b)

PDDC-2, and (¢) PEDC-1(scan rate : 20C/min).
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Fig. 8. TGA thermograms of (a) POD-4, (b) PDD-3,
and (¢) PED-2 with the heating rate of 20C/min in
air.
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Fig. 9. TGA thermograms of (a) PODC-2, (b)
PDDC-2, and (c) PEDC-1 with the heating rate of
20C/min in air.
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