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Development of an Improved Nonenzymatic Method
for Determination of Hydrogen Peroxide
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H:0p= pH 45 o3t 84 oA S(IV)E S(VDE A3AA HSOS AT Ed 7] ZeolA
odd-hydrogen radicals (OH, HOs, and RO2 9 A% 1 98< st HyOx= th7]9) Abstae ulgdgic)

7t2% hydroperoxides® 7437 918 W¥ 2% luminol chemiluminescence technique(Kok et al,
1978a), peroxyoxalate chemiluminescence technique(Beltz et al, 1978; Jacob and Klockow, 1992),
peroxidase®} catalaseE& ©1-§% dual enzyme fluorescence technique(Lazrus et al., 1985,1986), HPLC
A &"E o] 8¢ enzyme fluorescence technique (Hellpointner and Gab, 1989; Hewitt and Kok, 1991;
Kurth et al, 1991; Kok et al, 1995; Lee et al, 1995), nonenzyme fluorescence technique(Lee et al.,
1990,1994), 28] 2 Tunable Diode Laser Absorption Spectroscopy{Mackay et al, 1990)5°] lt}.
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AME 28 1A B 4 A%o| sampling part® analytical part® o] AUt Alge] ¥

surfaceless intake glass coil& AHE8tE R, 7] A89) §945%E 24/min, scrubbing
3nt/min®, P4 Fd PS8 o) 2 NEEAE HAHLee et al, 1993)8 0, ¥
Al A4 5t A

4 §+%& Channel 1(photo-Fenton/OHBA)3} Channel 2(pOHPAA-HRP enzyme technique)2 74
5o} 2dth. Channel 1¢]l4+ UV(254nm)7t Fe(ll) EDTAS #A]# Fe(Il) EDTAE BAstx, HOo
9} Fe(Il) EDTA®] Fenton-like reaction®] 913} A4 ® OH radical® benzoic acid® ¥+& o2 OHBA
€ wET Channel 29A41% hydroperoxides”t horseradish peroxidase &3}l p-hydroxyphenyl
acetic acid®t W&kl fluorescent dimer® A4 ITh o2 HAE OHBAY dimerE ZZ .
=300nm-400nm cutoff filter, A=320nm-400nm cutoff filter®) ‘Z=A3}e] T FF =7 (filter
fluorescence detector)2 #4184t} Channel 13} 2% Z+ZF hydrogen peroxide$} total peroxides® 2
A8k, o] F channel &9 o1& organic peroxided %< 2L 4 gl
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Table 1. Optimum Condition of Analysis System
[BA] [Fe(Ill) | Reaction a Photolysis | Wavelength BA Al
EDTAI] Time p Time of Lamp Mixing Time | Mixing Time
2mM | 1.5mM 30sec 25 23min 254nm Osec 30sec

2 E7AM 1% 1 systemd] M9 27 7 13 7ol 29 2% photo-Fenton/OHBA 34 9
calibration curve©] 3 detection limit& 21.3nMe]Jt}. 2% 32 photo-Fenton/OHBA 3} pOHPAA-
HRP enzyme ¥o 4% vl 2 Zo):m, correlation coefficients 099622 olF £ ABRAAS Ko
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Fig. 1. Schematic diagram of the measurement system : A, vacuum air pump; D, glass
debubbler; M, mass flow controller; P, peristaltic pump; Ph, photolysis chamber; R1, R2, R3, R4,
knotted post-column reactor.

% T e

¥ =050m e
o

a ¥ o DI . 5% 10T //Y
e
28|

Signd iwtdrayunds
&
N
Phosic- FardunOHBA DS O (W
§
N

~
as -
w /
L _a -3 - o TR -4 - - »
O ini) FOVPARHIT oreymo [Hotu [M)

Fig. 2. Calibration curve for Fig. 3. Comparison of photo-
photo-Fenton/OHBA analysis. Fenton/OHBA and pOHPAA-HRP
Experimental condition: [BA] = 2 x enzyme Techniques. Measurements
1073 M., [Fe(ll) EDTA] = 1.5 x10®  are made on standard solutions of
M, reaction time = 30sec, pH = 2.5, hydrogen peroxide; the solid line
photolysis time = 23min, wavelength represents a slope of 1.

of lamp = 254nm, BA mixing time =

Osec, Al(Ill) mixing time = 30sec.
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