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Fuzzy-control parametersfor nitrogen removal of
saline sewage in SBR process

YELiu, PENG Yongzhen, TANGBing, HOU Hongxun
(Beijing Key L aboratory of Water Environment Recovery Engineering, Beijing University of Technology , Beijing 100022, China

Abstract: In order to investigate the feashility and validity of using fuzzy-control strategy for nitrogen
removal of saline sewage in the sequence batch reactor (SBR) process, the real saline sewage was treated
firstly in this experiment and the variation patterns of dissolved oxygen (DO) and pH value during the
removal of organic matter , nitrification and denitrification were studied in detail with fresh sewage and
saline sewage at salinity 10 g- L°*, 20 g- L ', 35 g - L ' during steady state and salinity shock
periods The results showed that the characteristic points and platforms of pH value detected in saline
sewage were repeated very well and had the same regularity but DO curve changed a lot with different
regularities. The characteristic points a (break point) , b (ammonia valley) , ¢ (nitrate apex) could
indicate the completion of organic matter degradation, nitrification and denitrification Pointsaand b would
appear late in the sewage with a high salinity. During the salinity shock periods, the pH val ue al o changed
with the same regularity though the characteristic points appeared in different times However , when the
salinity was above 30 g+ L "' the pH curve became flat. Points a and b would not appear until the aeration
time was prolonged but ¢ was influenced little Because during the shock periods the nitrification oxidation
bacteria were inhibited at first , then were ammonia oxidation bacteria, and the denitrification bacteria were
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inhibited at last. pH should be used as the f uzzy-control parameter for nitrogen removal of saline sewagein

sequence batch reactor (8BR) process.
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Fig 1 Sketch map of SBR system
1 —feed tank ; 2 —water pump; 3 —influent pipe;
4 —reactor; 5—stirrer; 6 —air pump; 7 —fotameter ;
8 —enline monitor; 9—pH sensor; 10 —DO sensor;
11 —ORP sensor; 12—PC; 13 —transmission line
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Table 1 Domegic sewage characteristicsfor experiment
tem " CoD N NH;-N NO; -N NO;3 -N
P /mg- L1 /mg- L1 /mg. L1 /mg. L1 [mg-L-!
range 7.4-79 190 —325 4575 357642 0050 25 0 34— 60
average 7. 65 257.5 69 497 0 15 0 97
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Fig. 4 DO curve in a cycle at different salinity
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