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e, TR THE LS, % 1 iR AR MMA/BA KR, EF AR E N Z F, B
Bt 0k ik BA S BN, S BA SEVIM N, BB EKERNS, #E
TEHE N o, BB TE BB RS BOR, BN/, BT B o

Table 1 The properties of MMA-BA copolymer latexes with different ratios of MMA:BA®

MMA:BA 1:0 2:1 1:1 1:2 e:1
Dp/nm 313 280 263 226 208
igN, 12.96 13.15 13.22 13.42 13.55
Surface tension (22.27T )/ {mmol/L/m) 58.4 54.0 46.3 45.5 43.7
Viscosity/ mPa-s( 14T ) 7.65 1.99 1.84 1.77 1.75

" MMA + BA = 25g, monomer; water( wt} = 1:5; 0. lmol/L. KPS 7.4mL, [ KPS] = 0.8% wt (hased on monomers};
1mol/L. NaMA 3mL, [NaMA]=1.3%wt (based on monomers); 7= 70T
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Table 2 The surface charge density (SCD) of MMA/BA/NaMA latexes with different ratios of MMA:BA "

MMA: BA{wt) 1:0 2:1 1:1 1:2 0:1
Cale. SO, charge/ # eq/g polymer 58.6 58.6 58.6 58.6 58.6
80; SCD Qs /¢ eq/g polymer 11.98 12.59 13.42 14.99 17.30
SO, surface distribution” / % 20.44 21.48 22.90 25.58 29.52
Cale. COO™ charge/ ¢ eq/g polymer 118.7 118.7 118.7 118.7 118.7
000~ 5CD Qepo /¢ ea/ g polymer 30.97 41.68 44,61 49.50 55.42
COO™ surface distribution/ % 26.09 35.11 37.58 41.70 46.69

* Calculated on the assumption that KPS was completely decomposed
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Table 3 The specific viscosity of MMA/BA/NaMA copolymer with different ratios of MMA: BA

MMA:BA 1:0 2:1 1:1 1:2 0:1
[4]° 61.62 134.52 141.08 157.22 293.78

M, 3.71 % 10° 1.50% 10t

* Caleulated by one point method. The viscosity was determined at 25C in acetone

BA TEAKHBBEMA0.14%), SEZHB(BHERN 0.036 % )i, LEFL RS H,
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Table 4 The T, of MMA/BA/NaMA copolymer with different ratios of MMA:BA

MMA:BA 1:0 2:1 1:1 1:2 0:1
T,(C) 105.2 -8.3 -23.9 —33.1 —47.7

-0.4 ~-7.4 -7.7 -8.5
25.4 27.3 19.1

67.5 59.4 53.2
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PNaMA ¥ B¥H T, HER K, BA/NaMA R R A MBS ER AP T,, L9 BA/NaMA
HERNMHARAHAES, B NaMA RS EES AR TREE(NE2),.BAREYE
ENRER FH&.0.MMA/BA o8 2:1-1:2 i MMA/BA/NaMA X EH B ESHH N
T, RARTFHBLEBRHELSE. £4 T, HHR, REGTHTEARY -5I£8, 4F
EHTERBERSIEARESS B FAE>EHNES SO; # COO ERSHNT
B, HFMMATEKFRBEL BA X, FERMBOGKSIREE BA &% 09 &, &k
MMA FFEBT#, SR EEN TP RERESE, BERARZERMAS R FEES.
MMA/BA B EXEESYWH T, 5HRE Fox TR EMEISHEMERDS, HIEE
Fox 7EUBET T, HHERESGYWHR F,, Bl F, LI HREHAR f.E5REH £
HSERHEARE, XRAEEEN FPAHAHS. ME T, ZAF EKTF 15%, B2 R
EHA BN ERARZERS,
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THE EFFECT OF MONOMER POLARITY ON MMA/BA
/SODIUM METHACRYLATE EMULSIFIER-
FREE EMULSION COPOLYMERIZATION

ZHANG Maogen, WENG Zhixue, HUANG Zhiming, PAN Zuren
(Institute of Polymer Science and Engineering, Zhejiang University, Hangzhou  310027)

Abstract The soapless emulsion copolymerization of methyl methacrylate (MMA) and n-
buty! acrylate (BA) with various ratios of MMA to BA in the presence of small amount of
sodium methacrylate (NaMA) was studied. Increasing BA feed fraction results in a decrease
of particle diameter, surface tension and viscosity of the latexes, and an increase of particle
number, polymerization rate, surface charge density of the latexes and molecular weight of
copolymer. The DSC thermogram of MMA/NaMA soapless latex copolymer (SLC) shows
one glass transition temperature { Tg), while that of BA/NaMA SLC shows two Ty and
those of MMA/BA/Nz2MA SLCs with the ratio of MMA to BA within 2:1~1:2 show 4
T,. The heterogeneity of copolymer composition for multiple T, is ascribed to the assumption
that the dissolved water in the sublayer surrounding the particle, enriched with —OSO; and
-—COQ"~ groups, will cause the concentration gradients of MMA and BA monomers and
phase separation.

Key words Emulsifier-free emulsion, Monomer polarity, Surface charge density, Molecular

weight, Glass transition temperature



