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Abstract: Poly (glycidyl methacrylate) latices were prepared in the absence of any
emulsifier using potassium persulfate as an initiator. The average particle size distri-
bution (standard deviation) of each dried latex were determined by the scanning electron
microscope. It was found that the particle diameter increased with the increase of
initiator concentration and initial monomer concentration and that the particles had
high monodispersity. The stability of these latex dispersions against potassium chloride
was investigated using sedimentation method. The stability increased with the initiator
concentration and the initial monomer concentration. It was observed from the kinetics
of polymerization that the polymerization rate increased with the increase of initiator con-,
centration, the initia]l monomer concentration and temperature. Reaction of poly(gly-
cidyl methacrylate) latices with ammonium hydroxide and diethanol amine led to essen-
tially complete conversion of epoxy groups, but that with piperazine took place to the

surface of latex.
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Table 1. Polymerization Conditions and Conversions

41 (540nm =H3}) 2| S35

=
=
semilog scale 2 T 4|l

uV” Ao

Zé sled Azl &
2 Y€ cri-
tical concentration ofcoagulatlon (C.C.ChE
Tsh et
2-6. F'.}E,'A_O_l g:m e

[+
dte] sulfate eh7]2] Fx &5 Al4bslgd

2
2-7. PGMA 2isiao| g2
askz], gkl 54 F-2h e 500ml €] 52
apet S%Eav 25 01T 2 FAT gL Zo
A28k eh AAg elel 4 200ml (LH R FE
1308/ 2)= Fskgleh. 1.4M DEA 8o

100ml S folo] £ 2 40C 2 “46& 5 2et
23 Fyskar, AL muk

Ha) A A7+ kA0 2 30ml 2 AIRE # oPO%
dAgelAZeh Aol F2 DEAS) k% A
$=F A A del] elall 0.5N H,S0, FEler
M Aste] AAeta, 27 DEA 2 ofol 4] wio]
A Hbg3t of| B-4] 7]¢] ok AbE-3}Gich

. HEEs { 0F

3-1. PGMAZQ| &M 9 Fx2|
Ag 233 2+ wlwl o2 43 PGMA ¢

oH
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Latex Monomer KPS* concen- | Reaction Reaction Conversion **

designation concentration tration X 10° temperature time (%)
(mole/1) (mole/1) (C) thour)

PGL1 *** 0.892 * 1.09 50 15 92

PGL1-M 1.264 1.09 50 15 82

PGL1-T 0.892 1.09 60 15 96

PGL 2 0. 892 2.18 50 15 95

PGL 3 0. 892 3.27 50 15 98

* KPS . Potassium persulfate

** Conversion : percent monomer converted to polymer latex.

*** PGL : Poly (glycidyl methacrylate) latex
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Table 2. Characterristics of the Latex Disper-

sions after Purification by Ion Exchange

Resins

PH Latex concentra-

4 I.Jatex. tion (Wt %)
esignation | pofore  After | Before After

LE* LE LE. LE.

PGL1 4.39 2.36 | 10.67 10. 04
PGL 1-M 4.38 2.34 9.88 9.31
PGL 1-T 5.28 2.76 | 11.23 10. 18
PGL 2 4.37 2.30 | 10.85 10. 21
PGL 3 4.28 2.29 | 11.06 10. 97

* [.E. : Ion-Exchanging

3200 2000 1500 1000 500

Wave number (em ~!)

Fig. 1. IR spectrum of poly (glycidyl methacryl-
ate),

EpH 41949 A 5% 19854 104

of mlA]l 7p 2
71e} 2 HF o}
SPERR

(c) POLI-T

(e) PGL3

Fig. 2. Scanning electron micrographs of poly
(glycidyl methacrylate) latex.

Table 3. Average Diameter and Standard Devia-

tion of Various Latices

Latex Particle Standard Number of
designation diameter deviation particies

(micrometer) | (micrometer) [ measured
PGL 1 0.45 0.016 40
PGL 1-M 0.58 0.028 40
PGL 1-T 0.43 0.018 40
PGL 2 0.61 0.026 40
PGL 3 0.89 0.030 40
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Table 4. Additional Volume of 0.01M KOH at
Equilibrium Point and Critical Concen-
tration of Coagulation

Latex Amount of | Amount of |C.C.C.*X10?
designation | latex (ml) KOH (ml) {mol/1)
PGL 1 50 28 4.2
PGL 1-M 50 /) 4.5
PGL 1-T 50 26 3.7
PGL 2 50 - 31 6.0
PGL 3 50 32 8.7

* C.C.C.: Critical Concentration of Coagulation
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9% Conversion

Time (hours)

Fig. 4. Progress of polymerization, expressed
as percent monomer converted, at
various initiator (KPS) concentrations
(unit: 10~ mol/1).

GMA/Water = 1/10(v/v).
Temperature; 60T

9% Conversion

Time (hours)

Fig. 5. Progress of polymerization, expressed
as percent monomer converted, at
various monomer/water ratios.

KPS concentration: 1X107*mol/1.
Temperature: 60T
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Fig. 7. Progress of polymerization, expressed
as percent monomer converted, at
various temperature.
monomer/water = 1/10 (v/v).

KPS concentration = 1X107° mol/ 1.
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Table 5. Results of Elemental Analysis

Latex Found ( %)
designation Reagent C H N

PGL3 NH,OH 52.68 7.97 6.23
PGL3 DEA* 53.19 8.30 453
PGL3 Piperazine | 56.35 7.42 1.43
PGL2 LGlyCinate“ 56.55 7.08 trace

* DEA : Diethanol amine
** Glycinate : NaOH/Glycine = 0. 5 (mole ratio)

(@) W
(b)
/“

(c)

@

3200 2000 1500 1060 500
Wave number (cm)

Fig. 8. IR spectra of poly (glycidyl methacrylate)
reacted with (@) NH,OH, (b) diethanol
amine, (c) piperazine, (d) glycinate
(NaOH/glycine = 0.5, mol ratio).
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Fig. 9. Reaction of PGMA latex (PGL3) with
amines.
latex concentration: 20g/1, amine con-
centration: 0. 44 mol/1, Temperature:

40T
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Fig 10. Effect of latex particle size on the re-

action of PGMA latex with diethanol amine.

latex concentration: 20g/1, amine con-

centration: 0.44 mol/l, Temperature :

40C
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