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Enhancement of Microbial Immobilization on the Surface of a
Reticulated PU-g-PAAc Foam prepared through Graft Copolymerization
induced by Atmospheric Pressure Plasma Treatment
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A reticulated PU-g-PAAc foam was modified through the surface treatment of PU foam by one atmospheric pressure plasma.
The synthesized PU-g-PAAc foam was prepared for the purpose of immobilizing microbial organisms. We also attempted
different plasma treatment methods including simple plasma treatment, plasma induced grafting and plasma induced grafting
followed by plasma re-treatment. The effect of grafting on equilibrium water content (EWC) of PU forms was examined by
swelling measurements. Adhesion test was performed to investigate the effect of different plasma treatment methods on the
improvement of microbial immobilization. Two foams modified by plasma induced grafting and plasma re-treatment after
grafting showed 2.7 and 3.0 fold higher microbial immobilization than unmodified one, respectively. Meanwhile, simple plasma
treatment showed a little enhancement. FT-IR analysis of each sample verified the contribution of surface functional groups
on the enhancement of microbial immobilization. SEM observation confirmed microbial adherence.
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Figure 1. Experimental procedure of surface modification and bio-adhesion
on various PU samples.
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Figure 2. FTIR spectra of various PU samples : (a) sample A; (b) sample
C; (c) sample D.
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Table 1. Band areas of various functional groups

Bi}?}i;iif;‘;a;zus Sample A Sample C Sample D
O-H+N-H 34320 1252.37 1245.70
C=0 32.10 92.80 93.720
C-0-C 951.34 381.97 230.88
CH (in benzene) 455.28 142,51 56.50
N-C=0 55.24 39.09 114.94
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Table 2. Ratio of surface component to t bulk component

Ratio of surface component

to bulk component Sample A Sample C Sample D
C=0/N-C=0 0.58 2.37 0.82
OH+NH/N-C=0 6.21 32.03 10.84
C=0/CH (in benzene) 0.07 0.65 1.66
OH+NH/CH (in benzene) 0.75 8.79 22.05
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Figure 3. Variation of EWC % with respect to the grafting degree of
acrylic acid.
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Figure 4. Amount of cell mass adhered on various PU surfaces; A:
untreated PU; B: plasma treated PU; C: PU-g-PAAc D: plasma retreated
PU-g-PAAc.
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Figure 6. Surface structures of various PU samples (photographed by SEM ; x 10000). (a) sample A, (b) sample B, (c) sample C, (d) sample D
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Figure 7. Surface structures of PU samples with adhered microbes (photographed by SEM).
(a) sample C (X 1,000), (b) sample C (X 10,000), (c) sample D (X 1,000), (d) sample D (X 10,000).
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