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moisture absorption process of acrylic resin
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Abstract: Acrylic acid resins were analysed based on adsorption kinetics model. Under the circumstances of
static moisture absorption and dynamic moisture absorption, the adsorption kinetics data showed the
moisture adsorption process of organic moisture absorbents could be better described by the pseudo-
second-order model. The properties of organic moisture absorbents were influenced by two main
factors, which were relative moisture and adsorption properties of polymer resin itself. Equilibrium
experiments of static moisture absorption demonstrated that the maxmal moisture absorbency of P
(AA-MA-AM) reached 0. 049 g/g in enclosed space. The sequence of static absorption rate was as
follows: PAM,P(AA-MA) ,P(AA-AM) ,P(AA-MA-AM) ,PAA. Equilibrium experiments of dynamic
moisture absorption indicate that the highest moisture absorbency of P(AA-AM) was 0. 92 g/g. The
sequence of dynamic absorption rate was as follows; PAM, P(AA-AM),P(AA-MA), P(AA-MA-
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AM), PAA. Regeneration experiments proved that equilibrium moisture absorbency of organic

moisture absorbents decreased no more than 2% after regeneration treatment and its property was still

steady.
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Fig. 1 Moisture versus time curves of static

moisture absorption
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Fig. 2 Static moisture absorption property curves
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Table 1 Parameters of static moisture absorption Kinetics

of organic moisture absorbents

WE—2g 2R i — gl Jy i

Ge
RS ki/(g ke /(g *
Jgeg D) 1/ (g R 2 /(8

gflhfl) gfl hfl)

PAA 0.0377 0.0276 0.9163 3.4853 0. 9996
PAM 0.0425 0.0773 0.9456 20.0310 1

P(AA-AM) 0.0409 0.0368 0.9125 5.9393 0.9999
P(AA-MA) 0.0435 0.1128 0.9374 19.3383 0.9999
P(AA-MA-AM)O0. 0486 0.2095 0.9140 4.7167 0.9998
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Fig. 3 Fitting curves of moisture absorption kinetics

of organic moisture absorbents
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Fig. 4 Dynamic moisture absorption property curves
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Fig. 5 Fitting curves of moisture absorption kinetics

of organic moisture absorbents
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Table 2 Parameters of dynamic moisture absorption kinetics

of organic moisture absorbents

WE— 23 2R Uk B A

Kt © Th/(ge ky /(g -
/(geg ) 1728 R? 2 /18 R?

g 'h 1) g 'h ")
PAA 0. 83 0.1225 0.9960 0. 1815 0.9991
PAM 0.51 0.1634 0.9977 0.5264 0.9991
P(AA-AM) 0.92 0.1899 0.9976 0.3373 0.9987
P(AA-MA) 0. 87 0.1146 0.9801 0. 2650 0.9995
P(AA-MA-AM) 0.78 0.1430 0.9985 0.2205 0.9986
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Fig. 6 Relationship between regeneration frequency

and moisture absorption rate
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