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Table 1 Properties of latices before and after alkali treatment”

NP
AA  Conv. D, Iy D, AV

x 10~ 8/D, Mc*
(mol} (wt%) (nm) (mV) (nm) (%)
(L)

0 $2.03 359 5.638 0.011 -35.4 359 0 No
0.02 9$2.30 352 5.999 0.014 -35.1 353 0.9 No
0.04 93.53 340 6.745 0.010 -36.7 347 6.3 Yes
0.06 94.26 325 7.791 0.009 -38.6 353 28.1 Yes
0.08 96.56 320 8.311 0.013 -41.2 358 40.8 Yes
0.09 93.62 316 8.409 0.017 -30.9 348 33.6 Yes

" MMA/EA = 19/1 in weight; *° The morphology change { MC) of
particles after alkali treatment

3R AR AA ABFTS I RO AL B Ay 5 19
TEM M h LB 1.0 LAE &, 4385 FLUBOR i 3

300 nm

f 300 nm

Fig- | TEM photographs of P(MMA-EA-AA) latex particles at different amount of AA before{a,b,c) and after(d,e,f) alkali treatment
(a) and {d} AA,0.04 mol; (b) and (e) AA,0.06 mol; (c) and (f} AA,D.09 mol
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b 300 nm

Fig. 2 TEM photographs of P(MMA-EA-AA) latex particles using
0.09 mol AA after atkali treatment at pH 12.0 and 90C at different
time

a) 70 min; b) 90 min
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Fig. 3  Relationship between the amount of AA and the

percentage of anomalous particles after alkali treatment
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Table 2 Properties of latices with different mass ratio of MMA to EA before and after alkali treatment

MMA/EA Conv. D, N, ¢ T, b, AV
31D, MC

(wt) (w%) (nm} x1075(171) (mV) () (nm) (%)
20:0 94.19 330 7.23 0.014 -40.2 132.67 331 0.9 No
19:1 97.51 306 9.80 0.009 -38.1 125.36 336 32.4 Yes
18:2 92.12 307 8.98 0.010 ~37.8 116.80 341 37.0 Yes
17:3 91.84 307 3.94 0.011 -34.1 101.67 334 28.8 NC*™

* AA,0.065 mol; NH,HCO,,0 g; ™ Not clear

300nm

Fig. 4 TEM photographs of P(MMA-FEA-AA) latex particles with different mass ratio of MMA to EA after alkali treatment

a) 20:0; b) 19:1; ¢) 18:2; d) 17:3
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INFLUENCES OF COPOLYMER COMPOSITIONS ON THE MORPHOLOGY
OF P(MMA-EA-AA) SOAP-FREE LATEX PARTICLES PREPARED

IN ALKALI POSTTREATMENT
—— THE GENERATION OF ANOMALOUS PARTICLES

KANG Kai, KAN Chengyou, DU Yi, LIU Deshan
{ Department of Chemical Engineering , School of Materials Science and Engineering , Tsinghua Uriversity , Beyjing 100084 )

Abstract Monodispersed latex particles were synthesized by soap-free batch emulsion polymerization of methyl
methacrylate{ MMA } , ethyl acrylate{ EA) and acrylic acid( AA),and the anomalous structure in the particles were
obtained after alkali posttreatment . Effects of AA amount and the mass ratioc of MMA to EA on the latex properties
before and after the posttreatment were investigated . Resulls showed that when AA amount was more than 0.04 mol,
anomalous particles were generated and heterogeneity in the formation of anomalous structure was observed in the
treated latices . With the increase of amounts of AA and the decrease of the mass ratio of MMA to EA, the percentage
of anomalous particles increased, and their volume expansion increased and then decreased. The edge of particles
blurred and the anomalous structure was not obvious in TEM photographs as large amount of EA was used.

Key words Soap-free latex particles, Alkali postireatment, Anomalous structure, Methyl methacrylate, Copolymer

composition



