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Table 1 Structure of organic compounds for paraffin hydrocarbon

Substance Structure formula Moleculer weight
1, 2-Dichloroethane CICH2CH,Cl 98.96
Trichloroethylene ClL,C=CHCI 131.4
Bromoform CHBr3 252.73
Chloroform CHCly 1194

Table 2  Structure of organic compounds for aromatic hydrocarbon

Substance Structure formula Moleculer weight

Phenol

¢)-ou 94.11
Ckfl 1286

OHQ 1286
p—Chlorophenol CIOOH 128.6
C‘<2(m 128.6

o~Chlorophenol

m~Chlorophenol

2, 4-Dichlorophenol

cl
Cl

2, 4, 6-Trichlorophenol (1—*<:§%—011 197.45
cl

Benzoic acid @—COOH 122.12

5mm

Gwmwag

lw

lr .

: t“ﬂ%ﬁ.t
l.l

Fig. 1 Photograph of Polyvinylalcohol polymer gel in water
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Fig. 2 Volume change of PVA polymer gel in water at various
temperatures
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Toluene at 298 K and 323 K
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Fig. 4 Adsorbed amount of organic compounds for paraffin
hydrocarbon onto PVA polymer gel
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Fig. 5 Adsorbed amount of organic compounds for aromatic
hydrocarbon onto PVA polymer gel
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Fig. 6 Relationship between distribution diagram of benzoic acid
and adsorption of benzoic acid onto PVA polymer gel at
323 K (pKa=4.212)
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Fig. 7 Mechanism of adsorption-desorption of organic materials on PVA polymer gel (*These values are obtained
from adsorption experiment under the condition of 200 mg/!)
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Adsorption removal of organic chlorine and bromine compounds from water was carried out using
a temperature-sensitive polymer hydrogel synthesized from polyvinylalcohol (PVA). We previously
reported that the volume and surface properties of temperature-sensitive polymer hydrogel changed
with temperature in the range from 275 K to 323 K, and that the amount of adsorbed 1, 2-dichloroethane
increased remarkably at temperatures above about 310 K.

In this study, we examined the adsorption characteristics of toxic organic compounds in water using
temperature sensitive hydrophilic hydrogel. Ten organic compounds, namely, chloroform, bromoform,
trichloroethylene, phenol, p-chlorophenol, o-chlorophenol, #m-chlorophenol, 2,4-dichlorophenol, 2,4, 6-
trichlorophenol and benzoic acid, were used for adsorption removal test. It was found that the amount
of adsorbed organic compound also increased at temperatures above about 310 K, and that the driving
force for adsorption of an organic compound onto PVA polymer hydrogel with temperature swing is

hydrophobic interaction.
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