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Abstract : In this study, 3D networked poly(sodium acrylate) gel was polymerized and controlled
with the crosslinking environment to evaluate the mechanical properties and swelling behavior. In
general, as the degree of crosslinking in a pre—gelled solution increases, the swelling ratio of the 3D
networked gel decrease while the mechanical strength of the gel increases. Interestingly, this study
demonstrates that the polymerization and crosslinking efficiency in gelling process could be depended
on the crosslinking environment by evaluating the number of elastically cross—links in 3D networked
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gel. As a result, the number of elastically corss—links would be changed with 3.6 times as varying of

the crosslinking environment while keeping the degree of crosslinking. It is expected that the 3D

networked gel would be optimized as an effective absorbing agent for VOCs by using the gel

evaluation method based on the number of elastically cross—links.

Keywords : 3D networked gel, number of elastically cross—links, degree of crosslinking, degree of

neutralization, Crosslinking etficiency
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Fig. 1. (a) Schematic description of a 3D networked poly(sodium acrylate) gel cross—linked
with acrylic acid as a monomer and PEGDA as a cross—linker, (b) Images of gels in

swelling(The scale bar represents 5 mm).
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Table 1. Preparation of poly(sodium acrylate) gels with various of degree of crosslinking

Degree of Degree of

sample AAC PEGDA Crosslinking®  Neutralization? APS*
Cl 32.5 0.0325 0.1 70 2.0
C2 32.5 0.1300 0.4 70 2.0
C3 32.5 0.2275 0.7 70 2.0
C4 32.5 0.3250 1.0 70 2.0

@ Feed mass ratio of monomer (%(w/v)), ? Feed mass ratio of cross—linker (%(w/v)),
¢ Cross—linker mass ratio to monomer mass in pre—gelled solution (%(w/w)),

4" NaOH mole ratio to acrylic acid (mol%), ¢

Feed mass ratio of initiator (%(w/v))
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Fig. 2. (a) Compressive stress and strain curves of poly(sodium acrylate) gels,

stress and —(4 — 4
crosslinking.
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Fig. 3. (a) Shear moduli (@) and degree of swellings (M) of poly(sodium acrylate) gels,
(b) Number of elastically cross—links (N) with varying of degree of crosslinking.
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3.3. 7l =0f 2 poly(sodium acrylate)
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3.4. E351=0f| U2 poly(sodium acrylate)
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Table 2. Preparation of poly(sodium acrylate) gels with various of degree of neutralization

Degree of Degree of
a b g g e
sample Adc PEGDA Crosslinking®  Neutralization® APS
N1 32.5 0.0325 0.1 50 2.0
N2 32.5 0.0325 0.1 60 2.0
N3 32.5 0.0325 0.1 70 2.0
N4 32.5 0.0325 0.1 80 2.0
N5 32.5 0.0325 0.1 90 2.0
2 Feed mass ratio of monomer (%(w/v)), ® Feed mass ratio of cross—linker (%(w/v)),
¢ Cross—linker mass ratio to monomer mass in pre—gelled solution (%(w/w)),
4 NaOH mole ratio to acrylic acid (mol%), ¢ Feed mass ratio of initiator (%(w/v))
(a)4 140 g (b)G
—@— Shear modulus [Ce]
o —@— Degree of Swelling 120 3 —
o o a5
=3 100 9 §
E o€ 3
'g 2 o E 3
o 60 = )
£ 2 o
— < - 2 4
R 02 ke
& 20 ‘5; =14
0 y ) y § ) 0 § 0 T T T T T
50 60 70 80 90 50 e 70 80 90

Degree of Neutralization (mol%)

Degree of Neutralization (mol%)

Fig. 5. (a) Shear moduli (@) and degree of swelling (M) of poly(sodium acrylate) gels, (b) Number
of elastically cross—links (N) with varying of degree of neutralization.
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A 3 HEA Ag HAs & & o

ES
7]t
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At 7I5HIH-S 1 E/NEAFE (2017TM
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10710043 (F)dA|stste] 2¢S wrol 4efH
ATYo= oo FA=HYTE,
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