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Preparation of emulsifier-free acrylate cross-linkable copolymer
emulsion and application in coatings for controlling indoor
humidity
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Abstract Indoor humidity has an important influence on

our lives. Too high relative humidity (RH [ 60 %) can

cause the metal surface corrosion, electrical insulation fall,

material deformation and so on. On the contrary, when the

moisture content is too low (RH \ 40 %), it causes skin

chapping, decrease in respiratory system resistance, static

electricity, etc. The humidity controlling coating is a kind of

composite that controls the humidity of materials. In this

study, the emulsifier-free acrylate copolymer emulsion

(EF-AAC) containing ketocarbonyl and carboxyl groups

was synthesized and the humidity controlling coating

(EF-AAC-C) was prepared by EF-AAC, adipic dihydrazide

(ADH) and porous fillers. The different proportions and the

contents of KPS, NaHCO3, and the effects of polymerization

time and reaction temperature on the stability of emulsion

were investigated. The different ratios of fillers/emulsion

and ADH/diacetone acrylamide for water resistance of

coatings were also studied. Moreover, the structure of

emulsifier-free acrylate copolymer was characterized by

FTIR and TGA techniques. The particle morphologies were

measured by transmission electron microscopy and dynamic

light scattering. It showed that the distribution of emulsion

particle size was narrow and uniform. The properties of

humidity controlling coatings were studied with particular

attention to the effects of the humidity controlling. Mean-

while, the water absorption of humidity controlling coatings

was up to 260 %. The humidity controlling coatings

revealed excellent properties of humidity sensitivity and

humidity retention because of the composite porous struc-

ture due to fillers with emulsifier-free acrylate copolymer.

The mechanism of breathing water molecules in obtained

coatings was suggested and the composite could be widely

used as indoor coatings for controlling humidity.
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Introduction

Nowadays, environmental and legislation pressure has

driven industries to accelerate environmental protection.

However, most waterborne polymer emulsion contains

emulsifiers [1]. Residual emulsifiers in emulsions, which

have negative effects on purification and the properties of

the products, are a source of environmental pollution.

Emulsifier-free emulsion polymerization offered an alter-

native approach for solving this problem, because no

emulsifier or only a small amount is used to prepare the

emulsion particles [2–4]. Thus, emulsifier-free emulsion

polymerization was a very promising method for preparing

environmental friendly emulsion [5, 6]. In emulsifier-free

emulsion polymerization, the emulsion stability is based on

polymer molecular chain, whose terminal groups contained

the ionic and hydrophilic groups [7, 8]. Additionally, the

polymer molecular weight is also consistent with that in the

traditional emulsion polymerization as far as dynamics is

concerned, while the polymerization rate of emulsifier-free

emulsion is considerably high [9].

Humidity has an impact on both the working efficiency

and health of occupants; the indoor humidity reveals a
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