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A STUDY ON TREATMENT SYSTEM OF PHOTOGRAPHIC PROCESSING WASTEWATER.

—APPLICATION OF ACTIVATED SLUDGE PROCESS WITH MEMBRANE SEPARATION TO FIRST BIOLOGICAL TREATMENT —
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Masami TAKEUCHI *,Masayuki FUKAGAWA*,Emiko SHINAGAWA*,
Sadaaki Murakami*,Masao UKITA** Hiroshi NAKANISHI**

ABSTRACT; Photographic processing wastewater bears high level of COD which is partial-
ly biodegradable. The process comprising three steps has been proposed. The waste-
water is treated biologically in the first step, and the remaining nondegradable
components are converted into biodegradable compounds by ozone in the second step and
are treated again biologically in the final step. In this study, the activated sludge
process combined with membrane separation has been applied to this first biological
step and its effluent was ozonated.

MLSS was about 10000mg/¢ for 5 days of the hydraulic retention time (RT) for the
wastewater from color developing process, and the overload, RT less than 5 days,
caused great depression of sludge activity. MLSS was about 60000mg/¢ for one day of
RT for the mixture of wastewater from various photographic processes. Five or more
days of RT was necessary to obtain 90% or more COD removal for the wastewater from
color developing process, and 10 or more days of RT was for the mixture. BOD of
effluent from the first biological step increased in the beginning of ozonation and
reached a maximum level, and then decreased gradually. Results of liquid chromato-
graphy and UV spectrophotometry suggested that ozone broke down the benzene ring of
nondegradable aromatic compounds and converted them into biodegradable compounds.
On-off control of ultra-filtration membrane unit was successful in long-term stable
operation without cleaning because the clogging was prevented by waterhammer and
bachwashing when the circulation pump was switched on and off.

KEYWORDS; photographic processing wastewater, activated sludge process, membrane
separation, ozonation.
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Fig. 2 Schematic layout showing an apparatus of activated

sludge process combined with membrane separation.
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BOD Kj - T-P D B i —N T-P
Lot COD [0} j-N pH Lot CcO OD Kj pH

(mg2) (mg/¢) (mg/£)(mg/¢) (mg/€) (mg/e) (mg/€) (mg/€)

A 12018 14074 2277 388 9.86 A 40623 13607 15383 60.1 6.65
B 13618 13462 2313 312 9.90 B 39982 16138 15069 82.9 6.89
C 8827 7603 1313 670 10.39 C 40258 14298 16557  106.2 6.93
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I 14425 10159 1556 480 9.89
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Changes of operational parameters in
activated sludge process for color
developing process wastewater .
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function of ozonation time.
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