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Nitrite Accumulation During the Denitrification Process With Sludge
Fermentation Liquid as Carbon Source
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( Key Laboratory of Beijing for Water Quality Science and Water Environment Recovory Engineering

Engineering Research Center of Beijing Beijing University of Technology Beijing 100124 China)

Abstract: Accumulating nitrite during denitratation could afford electron for anaerobic ammonium
oxidation ( ANAMMOX) using sludge fermentation liquid as carbon source to enhance nitrogen removal
draw much attention in recent years. Bath experiments were conducted to investigate the effect of the ratio
of soluble chemical oxygen demand and nitrate ( p( SCOD) /p( NO; N)) and stepfeeding carbon on
nitrite accumulation by using the sludge fermentation liquid as carbon source. Results show that nitrite
accumulation was observed at all the p( SCOD) /p( NO; N) and under the p( SCOD) /p( NO, -N)
below 4.0 the maximum nitrite accumulation amount and nitrite accumulation rate increases with the
p( SCOD) /p( NO; N)  which reached 12. 83 mg/L and 0. 107 mg/( L * min) respectively. There was
slight difference of the maximum nitrite accumulation by stepHfeeding carbon compared with once feeding.
However stable NAR was achieved with stepfeeding. Furthermore a positive relationship was observed
between the N,O production and p( SCOD) /p( NO; N) during denitrification. This is mainly caused by
the nitrite accumulation in denitrification process and the low pH of sludge fermentation liquid.
Therefore  significant advantage would be obtained by stepfeeding sludge fermentation liquid in

establishing the denitrifying ammonium oxidation ( DEAMOX) system for its stable nitrite accumulation
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less inhibition on ANAMMOX of organic matter and low N,O production.

Key words: sludge fermentation liquid; nitrite accumulation; p( SCOD) /p( NO; -N) ; step-feeding;
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25 C. 1 700
N, 10 min mg/L.
1.2 1.3
/ (A/0) 8 m’
10 ( sequencing batch reactor SBR)
30 C 6 d
p( NO; N) 30 mg/L 4 000 r/min
N 1
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Table 1 Properties of waste activated sludge fermentation liquid
pH 6.22 +0.21 o ) /(mgeL™") 401.4 £31.8
p( NH; N) /( mg+L™") 479.9 £45.3 p( ) /(mgL™) 370.8 +27.2
p( PO} P) /(mgeL™") 251.0+13.7 ol ) /(mgL™) 202.3 £5.6
o ) /(mgeL™") 903.6 +48.2 ol ) /(mgeL™") 763.7 £8.7
o ) /(mgL™) 377.7 £35.9 p(SCOD) /( mg-L™") 3021 +203.5
o( ) /(mgeL™") 116.4 +£14.2 p( TCOD) /(mg*L™") 5821 £325.2
COD
1.4 (mgN-L™"); p( NOy;) (t=0)
3 - 1) p('SCOD) /p( NO; - NO; N (mgN<L™");p(NOY) ¢
N) NO, N . 4 A.B.C. NO; N (mgN<L™").
D 1.6
p( SCOD) /p( NO; N) 1.2.3.4 0. 45 pm
40 min 20 mL. . LACHAT
;2) p(SCOD) /p( NO;-N) =4 QuikChem8500 Series2
NO, N . D(1 ) .D1(4 ; SCOD 5B-1 COD
80 min 1/4 ) D2(8 ; ;
40 min 1/8 ) 40 min 1 ; pH
; ORP WTW pH/oxi3401 i N,O
3) p( SCOD) /p( NO; -N) N,0 UNISENSE ( Picoammeter PA2000)
4 p(SCOD) /p( NO; N) 1)
20 min  N,O 2
N,O
1.5 2.1 p(SCOD) /p(NO; N) NO, N
( nitrite accumulation ratio 2.1.1 NO; N.NO, N  SCOD
NAR)
NAR =(p(NO,,) —p( NO, i) ) / 3 4 p(SCOD) /p( NO, N)
(p(NOs,a) —p(NOy)) (1 p(NO;N) .p(NO; N)  p(SCOD)
p( NOY i) (t=0) NO;N p( NO; N)
(mgN<L7');p(NO)) ¢ NO,; N NO, N
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p(SCOD) /p(NO; N) =1 2 min  p( NO; N) 12. 83 mg/L
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NO; N SCOD
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160 min  p( NO; N) 12. 14 ’ "
mg/L NO; N 240 min ; COD
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Fig.3 Variations of p( NO, -N) p( NO; N) and p( SCOD) during denitrification under different initial p( SCOD) /p( NO,; N)
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NO; N p ( SCOD) /

p(NO; N) =1 NO; N NO, N
NO, N .71 p(SCOD) /p( NO; N) = NO,; N p(C)/
23 4 1.82.1.94 2.1 p(N)

NO, N NO, N p(C) /p(N)

NO; N H.W.Sun °

2 p(SCOD) /p(NO; N)

Table 2 Characteristic parameters of different initial p( SCOD) /p( NO, -N) during denitrification process

p('SCOD) / / /( mgeL " emin"")
p(NO; N) /min (mgeL™") NO; N NO; N NO, N
1:1 0 ~120 4.10 0. 082 0.034 0. 048
2:1 0 ~ 160 7.57 0. 104 0. 047 0. 057
3:1 0 ~ 160 12. 14 0. 157 0.076 0. 081
4:1 0 ~120 12.83 0. 204 0. 107 0. 097
2.1.3 NO, N NO, N
NO, N
NO; N NO; N
. J.S. Almeida " p( SCOD) /p(NO; N) =4
1 4 8
NO, N NO, N
4 © NO, N
1
NO, N p(NO, N) 14 mg/L
o1
200 min ~ NO; N 4
8 240.280 min ;
NO; N : 1 NO; N
240 min 4 320 min
NO, N 8 NO; N
NO; N p( NO, N)
p( SCOD) /p( NO; N) 1 NO, N
NO; N NO, N
p( NO, N) 2.2.2 NAR
p(SCOD) / NO; N
p(NO; N) NO, N NO, N ) 5 NO, N
2.2 1
2.2.1 . 8
53.8% 4 50. 3%
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Fig.4  Variations of p( NO, N) and p( NO; N) during p(SCOD) /p( NO; N) p(SCOD) /
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