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ABSTRACT : The complete oxidation of ammonia to nitrate is a distinctive two-step process divided into the oxidation of ammonia to
nitrite(nitritation) by Nitrosomonas and the oxidation of nitrite to nitrate(nitratation) by Nitrobacter. The nitrogen removal via nitrite accu-
mulation offers several advantages such as saving costs for aeration, saving carbon source and finally reduction of sludge discharge. In this
work a suspended bioreactor coupled with membrane filtration(MBR) was used to find the process conditions of nitrite build-up. The MBR
enables to reach sufficient nitrifying bacteria in the bioreactor, although the autotrophic bacteria can be easily washed out due to their lower
growth rate. The dissolved oxygen concentration ¢’c; and ammonia concentration cyis in the reactor were varied and investigated as para-
meters for nitrite accumulation. As a result the higher ammonia concentration in the reactor is very effective for starting nitrite build-up and
the effect was strengthened in combination with lower dissolved oxygen concentration. With lower ¢'c2<0.3 mgL” O, and high cniz =6.3
~14.9 mgl”' NH;-N the 74% of the nitrite accumulation was achieved. Specially, it was found that the nitrite accumulation could occur
not only in biofilm reactor as many references showed but also in the membrane bioreactor carried out in this study.
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Fig. 1. Bioreactor with the membrane filtration for the nitrification.
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Table 1. Experimental conditions of nitrification in the MBR for varying c’o; with regard to nitrite accumulation(Period from

ItoV)
. CNH4,0 HRT SRT ¢'02 MLVSS
Period Da . H i . Comment
Y mgl') [k [4] P [mgl.'] (L]
I 1~26 135~230 16.5 12.6 7.8 0.1~02 0.9—0.3 Variation of ¢’o
I 27~64 ~180 15.5 16.0 7.8 0.05~0.1 0.3—0.7 Low ¢'o2
65~176 ~0.07 ~0.55 pH increased
i ~180 16.5 14.0 8.25 )
77~90 ~4.0 0.8—0.2 High ¢'o2
v 91~109 ~180 16.5 144 §~92 3.2~55 0.3~0.6 pH disturbance
v 110~ 140 ~180 16.5 159 8.0 43~59 0614  tecovery phase from pH
disturbance, high ¢’z
TerEE 3 ehe x| 207 82, 2007\ 8Y
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Fig. 4. Nitrification in MBR with different causo resulting in varied loading rate' BVN(Period from VI to XII).
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Table 2. Experimental conditions of nitrification in the MBR for varying cnuso(pH = 8.0, Period from VI to XII)

CNH4,0 HRT SRT

By c'oz MLVSS

Period Dey [mgl."] [h) I I L") Comment
VI 141 ~165 ~280 16.5 8.5 0.42 ~4.8 1.2—0.6 Increase in cnmap
VII 166 ~177 ~360 17.6 10.5 0.50 ~33 ~0.66 Increase in Cnmso
VII 178 ~192 ~530 17.6 103 0.72 4.2 ~0.98 Increase in cnmso
IX 193 ~206 ~850 17.6 8.0 1.17 2 and 7.5 0.7—1.1 Increase in cnusp
X 207~222 ~820 18.6 8.5 1.09 ~7.0 0.9~12 Decrease in BVN
XI 223~243 ~690 17.0 9.5 0.99 ~6.5 ~0.85 Decrease in cnuao
XII 244 ~258 ~710 17.6 9.5 0.99 <03 0.7-1.0 Lower c’o2
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