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Abstract

Photographic wastewater bears high levels of pollutants being composed of various organic and inorganic
chemicals which are difficult to be reduced to the levels permitted for discharge with a single biological or
chemical method. The authors have proposed a three-stage treatment system of the 1st biological, chemical
and 2nd biological process. The purpose of the chemical stage is to reform the refractory chemicals into
biodegradable ones. In this study, electrochemical oxidation with a ferrite anode is applied to the chemical
stage to improve their biodegradabilities.

Electrolysis of the photographic wastewater, which had been biologically treated at the 1st stage, en-
hanced BOD of the wastewater. Mechanism has been discussed on the upgrade in biodegradabilities of
chemicals, used in photographic processing, by electrochemical oxidation. The 1st biological-electrochemi-
cal-2nd biological process removed 95% in COD; the contributions to COD removal were 42%, 11% and 42%
by 1st biol., electro. and 2nd biol. stages, respectively. 48% of TN was removed and 94% among the remain-
ing N-compounds was NO,". The principal process for COD removal from photographic wastewater have been
established, but the additional N removal process is necessary to discharge the processed wastewater into
the N regulated water bodies.

Key words: photographic wastewater, refractory chemicals, electrochemical treatment, upgrade of biode-

gradability, biological treatment
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Table 1. Characteristics of the mixted wastewater tested
here from various photographic processings.

COD | BOD TOC KN TP pH
34,600 12,300 | 13,500 | 12,200 125 7.8
Unit: mg.1"?
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Fig.1 Changes in pH, TOC, COD and BOD values during

electrlytic oxidation of photographic wastewater.
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Fig.2 Absorption spectra of photographic wastewa-
ter and refractory compounds involved for ultra-vio-
let and visible light. 1and 2-the wastewater treated
biologically at thelst stage and diluted to 1/300 and
1/30, respectively, with water to measure the spec-
tra, 3-0.017g- /"' of CD-1, 4-0.05g- /"' of EDTA and
5-0.05g" /! of Fe**-EDTA complex.
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Fig.3 Changes in absorbance at various wavelengths of pho-
tographic wastewater during electrolytic oxidation. Each num-
ber in parentheses indicates a dilution ratio of the sample to

measure the spectrum.
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Fig.4. Changes in BOD, COD, TOC and absorbance during
electrolytic oxidation of CD-1. Number in parentheses indi-

cates a dilution ratio with water to measure the absorbance.
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Fig.5 Changes in concentrations of organic acids during
electrolytic oxidation of CD-1.
Acids: & maleic [ oxalic O acetic A formic.
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Fig.6 Removal vs. load for electrolyzed wastewater with sub-

merged biological bed.
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