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Fig. 1 Schematic diagram of the O3/VUV reactor.
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Table 1 Ion chromatographic conditions for the
determination of malonate, oxalate, nitrate,
and nitrite ion concentrations.

Instrument Dionex QIC

AS A4 Separatory column
Column AGA4 Guard column
Regenerant 0.025 N H2804

Separatory eluent 1.8 mM Na2CO0s/ 1.8 mM NaHCO3

Sample size 50 ul

Flow rate 1 mLemin'

Table 2 lon chromatographic conditions for the
determination of acetate ion concentration.

Instrument Dionex 2010i
ASA9 Separatory column
Column AGA9 Guard column
" Regenerant 0.050 N H2804

Separatory eluent 3.5 mM HBBO3/1.75mM NaOH

Sample size 100 uL

Flow rate 1 mLemin'

Table 3 Gas chromatographic conditions for the
determination of TCA and TCE concentrations.

Instrument Shimadzu GC-4CM

Column 2% OV17, 80/100 mesh
Length 2m
Column temp. 70°C

Sample size 1 ul

Detector Shimadzu ECD

Splidess injection

Injection temp. 180 °C
Detector temp. 180°C
Carrier gas N2: 23 mLe min
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Fig. 2 Effect of initial target concentrations
during the O3/VUYV process.
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Fig. 3

Conceptual diagram of the interactions between
active oxygen species in the O3/VUV process.

The formation characteristics of radical species

as by-products (shaded) of the decomposition of
targets affects the concentration of HOs.
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Fig. 4  Time course of H202 concentration during the

03/VUYV process.
Initial target concentration: 0.05 mM.
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Fig. 5  Effect of bicarbonate ion concentration on the

0O3/VUV process.
Initial target concentration: 0.05 mM.
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Fig. 6  Effect of bicarbonate ion concentration on the
decomposition of malonate ion at different
initial concentrations during the O3/VUYV process.
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Fig. 7 Effect of nitrate ion concentration on the

decomposition of oxalate and malonate ions.
Initial target concentration: 0.05 mM.
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Fig. 9  Comparison of the effects of co-existing ions on

the decomposition of malonate ion during the
03/VUV processes.
Initial TCA concentration: 0.005 mM.
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Effect of nitrate ion concentration on the
decomposition of malonate ion at different initial
concentrations during the O3/VUYV process.
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Fig. 10  Comparison of the effects of co-existing ions on

the decomposition of TCA during the O3/VUV
processes. Initial TCA concentration: 0.005 mM.
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Fig. 11 Comparison of the effects of co-existing
ions on the decomposition of TCE during
the O3/VUYV processes.

Initial TCE concentration: 0.005 mM. -
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Fig. 13 Conversion of nitrite ion into nitrate ion during
VUV radiation alone. Initial nitrate ion

concentration: 0.1 mM, 1.0 mM phosphate buffer
(pH7.5), without aeration.
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Fig. 12 Conversion of nitrate ion into nitrite ion during
VUV radiation alone. Initial nitrate ion

concentration: 0.1 mM, 1.0 mM phosphate
buffer (pH7.5), without aeration.

Table 4 Conversion of nitrate ion into nitrite ion
during the O3/VUYV process and VUV radiation

alone.
O3 dose | Co-existing Conversion.
. (uM*min") substance p?:r(.:en.lage into
nitrite ion
Without aeration - 43%
Without aeration  ethanol: 1.0 mM 60%
O2 bubbling 24%
2.0 - o 2.0%
113 - 0.0%
10.0 ethanol: 1.0 mM 0.0%

Initial nitrate ion concentration: 0.1 mM,
1.0 mM phosphate buffer (pH7.7), Reaction time: 60 min.
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THE EFFECT OF WATER QUALITY CHARACTERISTICS ON THE
PERFORMANCE OF THE OZONE/VACUUM ULTRAVIOLET PROCESS

Shinya ECHIGO, Koji KOSAKA, Harumi YAMADA,
Saburo MATSUI and Kenichi SHISHIDA

The effects of target compounds, co-existing substances, and their concentrations on the performances of
ozone/vacuum ultraviolet process (O3/VUV) were investigated. The decomposition rates of malonate, acetate and
oxalate ions were different one another depending upon the structure of the target compounds including their
decomposition by-products and their concentrations. The study on the effects of co-existing substances (i.e.,
bicarbonate ion, nitrate ion and humic acid) revealed that humic acid is a stronger scavenger than bicarbonate or
nitrate ions, and that nitrite formation during the simple VUV radiation (i.e., without ozonation) of a solution

containing nitrate ion is depressed with ozonation with and without organic compounds.
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