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Fig. 1. Structural formula of diallylamine-maleic acid
copolymer (DAM).
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Fig. 2. Schematic of the experimental system for
diffusion exposure of gas phase organic acids.
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Fig. 3. Variations of formic acid concentration ratios of
three different materials in aqueous phases (n=3). *: P <0.05
(24 hour DAM vs 24 hour Blank), Values are mean = SD,
——: DAM, -©-: Blank, - : Control, DAM: diallyl-
amine-maleic acid copolymer.
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Fig. 4. Variations of gas phase organic acids adsorption
of DAM material. The small graph shows the enlarged view
of the variations of adsorption of acetic, butyric, valeric, and
isovaleric acids. DAM: diallylamine-maleic acid copolymer,
e: formic acid, =: acetic acid, *: propionic acid, : butyric
acid, x: valeric acid, o: isovaleric acid.

Table 1. Measurements and physical properties of gas phase organic acids of DAM material

Organic acids Adsorption rate  Saturated vapor Adsorption rate constant log Kaw*
(mmol/g-hour) pressure*(mmHg) (mmol / g*hour- mmHg)
Formic acid 1.540 35.90 0.043 -5.17
Acetic acid 0.100 17.20 0.006 -5.39
Propionic acid 0.124 6.04 0.021 -4.74
Butyric scid 0.037 2.11 0.017 -4.66
Valeric acid 0.012 0.72 0.017 -4.72
Isovaleric acid 0.014 1.14 0.012 -4.47

DAM: Diallylamine-maleic acid copolymer, Kuy: air / water partition coefficient, *These data were calcu-
lated by the Estimation Programs Interface Suite™ for Microsoft® Windows, v 4.11 [13].
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Fig. 5. Relation between adsorption rate constant and log
K., of gas phase organic acids of DAM material. DAM:

diallylamine-maleic acid copolymer, K,,: air / water partition
coefficient.
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Evaluation of Adsorption Characteristics of a Fibrous Adsorbent Containing Zwitter-Ionic Functional Group,
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Abstract : Diallylamine-maleic acid copolymer (DAM)-nonwoven fabric (DAM-f), a fibrous adsorbent, contains
DAM with zwitter-ionic functional groups and forms a hydration layer on the surface. The aim of this report was to
evaluate the adsorption selectivity of DAM-f to semi-volatile organic acid (C1-C5). In the aqueous phase, formic
acid dissolved in the hydration layer bound to the imino group of DAM-f due to anion exchange interaction. In the
gas phase, the adsorption amounts of organic acids increased with the exposure time. Moreover, the adsorption rate
constants correlated with the air/water partition coefficients (log K,,,) for formic acid, propionic acid, butyric acid,
valeric acid and isovaleric acid, except for acetic acid. These results indicate that DAM-f is highly selective to hy-
drophilic compounds which easily move from the air to the hydration layer of DAM-f.

Key words: odor substance, adsorbent, organic acids, diallylamine-maleic acid copolymer.
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