
ORIGINAL PAPER

Synthesis and characterization of self-crosslinkable zinc
polyacrylate latices at room temperature

Wenbin Yan • Xinya Zhang • Yanan Zhu •

Huanqin Chen

Received: 15 January 2012 / Accepted: 25 June 2012 / Published online: 18 July 2012

� Iran Polymer and Petrochemical Institute 2012

Abstract The zinc ion self-crosslinkable polyacrylate

latexes (PAs) cured at room temperature were synthesized

by seeded semi-continuous emulsion polymerization with

zinc oxide (ZnO) as crosslinker. The ZnO and methacrylic

acid (MAA) mass contents, method of ZnO introduction in

relation to the degree of crosslinking, and the properties of

self-crosslinkable latices are examined and discussed. The

characterization techniques such as Fourier transform

infrared spectroscopy (FTIR), differential scanning calo-

rimeter (DSC), transmission electron microscopy (TEM),

and thermal gravimetric analysis (TGA) have been used to

determine the structure and properties of PAs. The exper-

imental results show that in a certain range, the average

particle size decreases with an increase in the content of

MAA, while the latex stability is undoubtedly improved.

The optimum mass content of MAA is 12 % of the total

monomers. The optimum amount of ZnO needed is 25 %

(mole fraction) of MAA, and the optimum temperature of

ZnO introduction is 60 �C. TEM analyses show that the

latex particles are coarse spherical particles with surface

enriched with comprising abundant carboxyl groups, and

zinc ions are dissociated as zinc ammine complex in the

aqueous phase. FTIR analyses confirm that the chelate

crosslinking occurs between zinc ions and carboxylic acid

during the film-forming process. The DSC results indicate

that the glass transition temperature (Tg) of PAs increases

as a function of the formation of a coordinate structure, and

the obtained film exhibits excellent initial hardness and

sandability. TGA analyses demonstrate that the introduc-

tion of ZnO evidently enhances the thermal stability of

self-crosslinkable PAs.
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Introduction

Today coating industry is exerting high demands on per-

formance where sustainability, cost, environment, safety,

and health aspects are on the priority list of both industry

and society [1–4]. Waterborne colloidal polymers (i.e.,

latices) represent a promising alternative to organic sol-

vent-based systems in coating applications. Due to the

excellent weathering-resistance, gloss, and color retention

[5], polyacrylate latices (PAs) are widely used in prepa-

ration of high-performance coatings, paints, and adhesive.

However, the defects due to surface tackiness at high

temperature and brittleness at low temperature limit PAs’

further applications in coatings due to the thermoplastic

nature of non-crosslinked latices.

To overcome these drawbacks, various crosslinking

methods are developed [6–8]. The incorporation of cross-

linking chemistry is recognized as a particularly effective

means to enhance the mechanical strength, chemical sta-

bility, and solvent resistance of the coating films [9, 10]. In

recent years, a system based on the reaction of carboxyl

pendant groups on the dispersed polymer backbone with

metal ions has increased much interest. When metal ions

are incorporated in the aqueous phase of the latex, this
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