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Table 1 The stability of EA-St-DMAEMA copolymer latex with or without the addition of homo-PDMAEMA aqueous solution

Latex o Observation

At room temperature ca.25°C At 50°C
No addition of PDMAEMA 9 Good flowability no visible particle No coagulation occurred
8 Good flowability no visible particle No coagulation occurred

7 Visible particles appeared Coagulation occurred

With addition of PDMAEMA* 9 Good flowability no visible particle Coagulation occurred

8 Coagulated particles appeared Flocculation occurred

7 Floceulation occurred

Large floc formed liquid phase became clear

“The weight ratio of the latex to 1 wt% PDMAEMA aqueous solution was 1:1
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Table 2  Effect of salinity on the LCST of PDMAEMA solution

PDMAEMA NaCl LCST
pH
% mol/L C
1 0.01 8.5 55.3
0.1 8.5 43.0
0.1 0.01 8.8 51.2
0.1 8.8 4.9
DMAEMA
PDMAEMA
LCST
g
2.6

Table 3  Comparison of count rate between different PDMAEMA solutions

Sample T C pH Count rate keps
1% PDMAEMA 43 8.8 78.6
aqueous solution 45 8.8 6100
1% PDMAEMA solution with 43 8.8 149.3
the presence of SDS* 45 8.8 154.6

* The concentration of SDS was 1.92 wt% based on water.
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Table 4 Comparison of electrophoretic mobility EM  between different pH
PDMAEMA solutions
Sample rc pH EM x 10° fnz/ Vs DMAEMA
Mean  Std. error
1% PDMAEMA aqueous solution 44 8.8 1.29 0.07 PDMAEMA
PDMAEMA solution obtained
from simulating polymerization® 8.8 -1.9 0.2 pH
SDS aqueous solution” 44 8.8 -4.08 0.17 1% PDMAEMA pH<8.2
@ Solution was obtained based on the procedure described in section 1.5 pH
" The concentration of SDS was 1.92 wt% based on water. LCST
14 SDS pH=8.2~9 67°C
PNIPAM 42.5°C pH =9 ~ 11
SDS 42.5C 40°C . PDMAEMA NaCl
<0.005 g/L PNIPAM LCST LCST
32 PNIPAM SDS PDMAEMA
SDS PNIPAM  LCST LCST DMAEMA
LCST SDS
PNIPAM PDMAEMA pH
SDS PDMAEMA LCST
PDMAEMA  LCST pH
SDS PDMAEMA
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TEMPERATURE AND pH SENSITIVITIES OF POLY N N-
DIMETHYLAMINOETHYL METHACRYLATE AND
THEIR EFFECTS ON LATEX STABILITY

REN Fang CHEN Xiaonong XIA Yuzheng SHI Shuxian JIAO Shuke
College of Material Science and Engineering  Beijing University of Chemical Technology —Beijing 100029

Abstract Amine-containing acrylate latex has been widely used in fabricating water-borne adhesives and coatings
because of its good desirable performances. Such latex is also a fundamental component for making ambient self-
curable latex compositions. During emulsion copolymerization amine-containing monomer can polymerize in water
phase due to its high water solubility and the polymer generated dissolves in water phase. This phenomenon is
believed to have strong effect on the stability of latex colloids during polymerization stage and shelf stage. N N-
Dimethylaminoethyl methacrylate  DMAEMA s a typical tertiary amino monomer employed in preparation of amine-
containing latex. Its homopolymer PDMAEMA is water soluble and sensitive to temperature and pH. In the present
study phase transition behavior and colloid formation of PDMAEMA M, = 8.56 x 10* in aqueous solution were
investigated by dynamic light scattering at different temperatures pHs and ionic strength. The effect of emulsifier on
the thermo-induced phase transition of PDMAEMA was also studied. It was found that 1 1% PDMAEMA
aqueous solution showed no phase transition on heating at pH < 8.2 . The lower critical solution temperature LCST
of the solution decreased sharply from 67°C to 42.5°C as pH increased from 8.2 to 9 and decreased slowly to 40°C
when pH was further increased to 11 2 A higher ionic strength NaCl concentration in the solution resulted in
alower LCST 3  The presence of emulsifier sodium dodecyl sulfate at the concentration of 1.92% in
PDMAEMA aqueous solution pH 8.8 could keep the polymer soluble even on heating at 70°C  no phase transition
occurred . Moreover the relationship between the formation of homo-PDMAEMA or DMAEMA-rich copolymer in
aqueous phase during emulsion polymerization and the stability of the latex were also investigated. The resulis
obtained suggest that the stability of DMAEMA-containing polymer latex can be improved by selecting a proper
emulsifier designing optimized formulation and polymerization conditions.

Key words Emulsion polymerization Stability Tertiary amine monomer Amine-containing polymer Thermo-

induced phase transition





