Decomposition of toxic organics by boron-doped
diamond electrode
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Organic phosphate pesticides are of great envirentah
concern primarily because they are toxic to mamraat birds,
and are relatively soluble in water to contamiratgace water
and groundwater [1,2]. In this study, the decomipmsi of
phorate, a widely used organic phosphate inseetiégidaqueous
solutions by Boron doped diamond(BDD) electrode was
examined. The LD50 of phorate was reported to He2B
mg/L, depending on the pathway of intake [3-8]. t®hdic
ozonation (UV/Q) process is considered to an advanced
oxidation process that applies ozonation and UVAdiation
simultaneously to the target compounds, and cosivérése
compounds completely to simple inorganic speciesh sas
carbonate and water, if the reaction is taking lemgugh for
completion. Photolytic ozonation thus has the pidéfor being
an environmental clean process for treating organic
contaminants and has attracted attention at prdeera wide
range of environmental applications. However, thigial and
operating costs of photolytic ozonation are stidllatively
expensive comparing to traditional treatment te&bgies.
Therefore, the determination of optimum operatiar@iditions
is one of the primary concerns for the future depeient and
potential application of photolytic ozonation prese The
objective of this research was to investigate ffectof various
experimental parameters on the temporal decompositi
behavior of phorate in aqueous solutions by phttly
ozonation. The reaction rate and kinetic behavigghmrate and
some intermediate reacting species were charagtetiging an
empirical kinetic model.

Phorate and other chemicals employed in this éxeet were
reagent grade. All
continuously sparged stirred-tank cylindrical reagt3-L total
volume, 2.4-L effective liquid volume) made of bsilwate
glass. A double-walled immersion well made of cuantas
inserted in the centerline of the reactor with artight joint at
top for housing an low-pressure mercury-vapor UvipgaUVP,
model xx- 15s) rated at 15 W. The output of the lavp is
primarily at 254nm and the UV intensity on the insarface of
the reactor was determined to be 31.2W/hy a digital
radiometer (Spectroline, DRC-100X with a DIX-254nser).
The experimental solution containing 20 mg/l phenaas taken
into the annular space of the reactor and was exkray
continuously sparging 50 L/h of ozonecontaining geserated
from dry oxygen with a Fischer 500 ozone generatotJV
spectrometric ozone analyzer (Seki, model SQZ-60£3) used
to determine the ozone content in the inlet andebyfaseous
streams. The pH level of experimental solution \kapt at
desired levels by the addition of 0.1N sodium hydte and/or
hydrochloric acid solutions using a Kyoto APB-11882
autotitrator. The reactor system was water-jackétekieep the
solution temperature at 26. For experiments conducted under
different operating conditions, aliquots of 15-mleaction
solution were withdrawn at desired time intervateni the
reactor for further analyses. The total solutiotuste sampled
was kept below 10% of the initial solution volumetie reactor.
The dissolved ozone concentration of reaction Ewmiutvas
determined by the indigo blue method. Phorate autnagon in
the reaction solution was analyzed by a SpectraiPsy1000
HPLC equipped with a UV detector. The carbonate tntdl
organic carbon (TOC) concentration was measuredguain
OIC model 700 TOC analyzer. The anion concentration
including phosphate and sulfate, were analyzed byiam
chromatograph (Dionex, model DX-100). For certain
experiments, the reaction intermediates were datedrusing a

experiments were conducted in a

gas chromatograph (HP, model G-1800A GCD) equippita
an electron ionization detector (EID).

Almost complete decomposition of phorate in aqueous
solution by BDD ozonation can be accomplished imi6 for
most experiments conducted in this research. THersgroups
of phorate were released early during the course of
decomposition reaction, followed by the minerali@at of
organic intermediates to form phosphate, and cateoions by
the indirect oxidation of hydroxyl free radicals. hél
decomposition rate of phorate by photolytic ozaratiwas
relatively independent of the solution pH valuet lmcreased
linearly with ozone concentration in the inlet gase stream.
The increase in 0zone dosage does increase th@reste and
does not decrease the utilization of ozone indigathat the
oxidation of phorate was more favorable in solwgi@nntaining
higher dissolved ozone concentrations. The simpkatktic
model could be adequately applied to describe é&meporal
behavior of the decomposition of phorate in aquesmligtion by
photolytic ozonation.
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