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Abstract

We studied to determine quantitatively the radical species generated from humic acid (HA) solutions by
irradiation(>400 nm). The formation of radical species from HA solutions was investigated with ESR
spectroscopy. We gave ESR spectrum with g-value 2.0048 and line width 0.559mT, coincided with those of
the semiquinone radical. 0.1 mg/L. HA solution generated the radicals of 1.2x10°M, increased with increasing
HA concentration. Also, pH and ionic strength effect of the amount of the semiquinone radical generate from
HA solution. In this study, we have found that the singlet oxygen affects the semiquinone radicals generation

in HA solution.
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Fig. 1. ESR spectrum of humic acid solution measured by
irradiation(>400 nm).
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Fig. 2. The kinetics of the ESR amplitude change during
irradiation(Q0 to 20 min) with A>400 nm.
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Fig. 3. Amount of semiquinone radical generated by irra-
diation (>400 nm, 10 min) in HA solutions.



674 3

i ggeld 90 1 AAF Wt FA
Al YeFsTh pH 7.4 pH 109] A& vl a3 A
o 5ol FEe) Aol7h vhehit). olel @ A &
Ze] g {4 -COOH, R-OH9] =7 st 4
BoE AP, ey FUEAL B pHAY
(& <z )9 A semiquinone radical-2 T8 %ol
YA 7= Ao E AdET. A, 9xd 93
semiquinone radical ‘T FFS A7) YA
NaCl#} CaClLE AbE-3t¥ e z+z+ 0.001, 0.01,
0.05, 0.1 183 0.5 mg/Le] =5 A o) B3R
t}. Fig. 5 pHOt NaCle] 3= & 283 HA §94&
ZH)3o 108 F ZAIE 1 AFAE JERY A
T} NaCle] dAFE 3lol A semiquinone radical 3
< pH &4 22 F718A 1 P E pHEAM =

2.5 -
—— light on{ >400nm)

—
&,
= 20
S’
|
=§
& L5
§
‘3
E 1.0 -
-
s
E 0.5 -
£
0.0 T —
5 6 7 8 9 10 11
pH range

Fig. 4. Effects of pH on the generation of semiquinone
radical during irradiation(>400 nm, 10 min) in
HA(0.1 mg/L) solution.
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Fig. 5. Amount of semiquinone radical generated by

HA(0.1 mg/L) and NaCl solution with various -~~~

NaCl concentrations in the range of 0.001-0.5
mg/L at pH 7.4, 8.2, and 10.0, 10min after the
addition of NaCl.
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Fig. 6. Amount of semiquinone radical generated by HA(0.1 mg/L)) and CaCl, solution with various CaCl, concentrations
in the range of 0.001-0.5 mg/L at pH 7.4, 8.2, and 10.0, 10 min(a) and 120 min(b) after the addition of NaCl.
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