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NITROGEN AND PHOSPHORUS REMOVAL IN COMPOSITE IRON
ENZYMATIC ACTIVATED SLUDGE SYSTEM AT LOW TEMPERATURE
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Abstract: To solve the problem of low biochemical reaction rate in activated sludge system at low temperature this study
investigated the effect of composite iron enzyme catalyst on the nitrogen and phosphorus removal in the inverted A*/O process

and the nitrogen and phosphorus transformation pattern was further explored. The results showed that compared with the
conventional activated sludge ( CAS) system the composite iron enzymatic activated sludge ( CIEAS) system behaved better
adaptability to low temperature with higher nitrogen and phosphorus removal rate and more stable operation. When the
temperature was at 8 °C  the average ammonia nitrogen removal rate of the CAS system was only 31.4% compared with
around 72. 0% of the CIEAS system. Carbon source supplement could significantly improve the phosphate removal rate

resulting in 97.5% and 89.0% in CIEAS system and CAS system respectively. At the low temperature the specific
nitrification rate in the CIEAS system was 1. 6 times of that of the CAS system but with lower phosphorus anaerobic release
and aerobic uptake amounts. Composite iron enzymatic action could effectively improve the removal effect of nitrogen and
phosphorus in the activated sludge system at low temperature.
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L1 Fig. 1 Experimental equipment process
CAS
1 o CIEAS
50% AY ) AY AY 2 o
1 4 000 mg/L. CIEAS
Table 1 Quality of experimental wastewater FeCl,( 1)
p( COD) /( mg-L~") 200 ~ 400 CIEAS
p(NHS -N) /(mg-L™") 40 ~65 0.05 g/g o
p(TN) /(mg=L~") 50 ~80 2
p( COD) /p( TN) 4~6
p( PO}~ —P) /(mg-L™") 3~6 o (10 ~12 C)
p(TP) /(mg-L™") 4.5~9 (1 )
pH 6~9 ° 3
1.2 o
4 (17~18 )
( composite iron enzymatic ( hydraulic retention time HRT)
activated sludge CIEAS) ( sludge retention time SRT)
( conventional activated sludge CAS) o o
A*/0
2
Table 2 Technical operation conditions
1 2 3 4
CIEAS CAS CIEAS CAS CIEAS CAS CIEAS CAS
p( MLSS) /( mgeL") 3 646 2 901 4 690 4 551 6 267 5 841 7 360 7120
MLVSS/MLSS 0. 40 0.35 0.52 0.46 0. 56 0. 56 0. 64 0.61
/d 0~14 15 ~25 26 ~58 59 ~65
/C 10 ~12 12 ~ 14 14 ~17 17 ~18
/( mg COD-L™") 80
HRT/h 10 10 10 8
SRT/d 30 30 30 20
p(DO) /(mg-L7") 2~5 2~5 2-~5 2-~5
200 200 200 200
SBR) 4 000 ~5 000 mg/Lo
2 L ( 50%)
( sequencing batch reactor (8 15 22 C) 6 h
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Fig.3 Effect of temperature on NH," —N removal rate in
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o IR . s transformati , 3-
T 18 22 St A% e ? o r
N 17%
8 1522 C 32%
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I 2011 27(3): 24-28.
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p ( COD) 35 mg/L p( NH;-N)
3.7 mg/L p(SS) 5.1 mg/L p(TP) 0.3 mg/L
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